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Khoa hoc Tu nhién n—

Nghién ctru co ché phan ing nhiét phan
cua goc tw do furyl bang phwong phap tinh toan lwong tir

Nguyén Thuy Dung Thi', Mai Vin Thanh TAm??, Huynh Kim Lam"
'Khoa Céng nghé sinh hoc, Trwong Pai hoc Quéc té, Pai hoc Quéc gia TP Ho Chi Minh
2Vién Khoa hoc va Cong nghé Tinh toan TP H6 Chi Minh
SKhoa Hoa hoc, Truong Pai hoc Khoa hoc Tw nhién, Pai hoc Quéc gia TP Ho6 Chi Minh

Ngay nhan bai 18/7/2019; ngay chuyén phan bién 22/7/2019; ngay nhan phan bién 22/9/2019; ngay chap nhan ding 1/10/2019

Tém tit:

Trong nghién ciru nay, nhém tac gia sir dung phwong phap tinh toan t6 hop ¢é dd chinh xac cao CBS-QB3 dé xiy
dung co ché phan ng nhiét phan cac goc tu do ciia furan - thanh phin quan trong trong qua trinh sin xuét nhién
liéu sinh hoc thé hé hai tir lignocellulose/lignoxenluloza. Co ché phan wng dwoc 1am ré nhw sau: (i) Sw chuyén hoa
gitra 2-furyl S 3-furyl khong thuin lgi do rao cén ning lwong 16m (63,9 keal-mol” & 0 K); (i) 2-furyl ¢6 thé bi nhiét
phan thanh 3 kénh sian pham véi thir tw thuin lgi vé mét nhiét dong la C,H, & *HC=C=0 (P1) > CO & ¢-C,H,* (P2)
> CO & HC=C-CH,* (P3); (iii) 3-furyl chi nhi¢t phin theo duy nhit mjt kenh san pham P3. Cic gia tri tinh toan cua
cAc thong so nhiét dong hoc (v1 du nhw nhlet tao thanh, entropy, nhiét dung riéng) trong khoang nhiét do tir 298 den
2.000 K cho thiy su twong dong véi cac sb liéu da dwge cong bd roi rac truée d6. Do d6, cic két qua tinh toan vé co
ché va nhiét déng hoc c6 thé dwoe sir dung cho cac nghién ctru siu hon vé mé hinh héa va mé phéng dong hoc cac hé

phan ng lién quan dén gbc tw do furyl ciing nhu cong nghé chuyén héa lignocellulose/lignoxenluloza.

Tir khéa: géc tu do furyl, lignocellulose, nang lwgng sinh hoc, nhiét phan.

Chi s6 phén loai: 1.4

Pat van de

Cac gbc tu do furyl 1a hop chét trung gian quan trong
dugce tim thdy trong qua trinh nhiét phan cac hop chat
l1gn0ce1lulose/hgnoxenlulza 1a loai hop chit c6 tiém ning
san xudt cac san pham nhién liéu sinh hoc thé hé hai [1-3].
Tuy c6 cac wu diém than thién v6i moi trudng nhu c6 thé
thay thé nhién li¢u hoa thach, cat giam luo‘ng khi CO, gay ra
hiéu tng nha kinh [4, 5], nhung cho den nay cac san pham
nhién liéu sinh hoc tir lignocellulosic van chua dugc thuong
mai hoa do qua trinh san xuét van chua duoc tdi wu hoa voi
nhiéu tré ngai v& mat ky thuat san xuét va ché bién. Vi thé,
dé giai quyét cac van dé do, viéc xay dung va mo phong co
ché phan tig chi tiét qua trinh nhiét phan cua lignocellulose
1a can thiét va quan trong trong viéc ing dung céc loai hop
chat lignocellulose/lignoxenlulza tiém nang nay.

Nghién clru nay tap trung tim hiéu co ché phan mg nhiét
phan cua cac goc ty do furyl thong qua viée xdy dung bé
mat thé ning cta phan ing bang phuwong phap tinh toan to
hop c6 do chinh x4c cao CBS-QB3 véi céc ly do sau: thir
nhat, day 1a qua trinh trung gian trong qua trinh nhiét phan
céc lignocellulose, 1a tién dé& dé mo rong cac nghién ctru xay
dung co ché phan tng cho toan b qua trinh nhiét phan cac
phan tir lignocellulose; thir hai, cac gbe tu do furyl gop phan

"Tac gia lién hé: Email: hilam@hcmiu.edu.vn
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vao viéc hinh thanh cac hydrocarbon/hidrocacbon thom da
vong (PAH) 1a tac nhan gy nén ung thu phdi [6, 7]. Hién
nay, cac nghién ctru v& phan tmg nhiét phan dong thoi cua 2
gbc tu do 2-furyl va 3-furyl van chua dugc 1am 3, du ca hai
chat nay dugc tim thay c6 kha ning xuat hién ty 1¢ mol nhu
nhau trong qu4 trinh nhiét phin cac chét c6 chira vong furan
[8]. Tuy Poskrebyshev [9] dd cong bd co ché nhiét phan
ctia goc tu do 2-furyl dua trén cac phuong phap tinh toan
Iy thuyét phiém ham mat d6 (density functional theory), co
ché nhiét phan 3-furyl van chua duoc dé cap, va cac thong
s6 nhiét dong hoc tai cac nhiét do khac nhau cua cac chét
tham gia phan tng ciing chua dugc cong bd. Vi vy, trong
nghién cuu nay ngoai viéc tap trung vao phan Gng nhiét
phan cua ca hai loai goc tu do cua furyl dong thoi trén cung
mot bé mit thé ning, ching t6i con tinh toan cac thong sé &
nhi¢t dong hoc nhiét tao thanh (A H), entropy (S(T)) nhiét
dung riéng (C (T)) & khoang nhiét do rong tir 298 dén 2.000
K dé phuc vu ¢ho viéc md phong va mo hinh hoa dong hoc
tai cac diéu kién nhiét do va ap suit khac nhau cho cac phan
mg lién quan sau nay, ddc biét 1a trong cong nghiép ché
bién céac lignocellulose. Pay s& 1a mot budc dém can thiét
cho su phat trién viéc t6i wu hoa cong nghé san xuét nhién
liéu sinh hoc thé hé hai véi hiéu qua cao va an toan cho strc
khoe con nguoi.
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Abstract:

This study presents the reaction mechanism of furyl
decomposition, which plays an important role in the
production of the second-generation biofuels from
lignocellulosic feedstock. The reaction mechanism was
explored using the highly accurate ab initio composite
method CBS-QB3. It was found that (i) the conversion
of 2-furyl 5 3-furyl was unfavorable due to its high
energy barrier (63.9 kcal'mol! at 0 K); (ii) 2-furyl
could be decomposed in to three product channels in
the increasing thermodynamically favorable order as
C,H, & *HC=C=0 (P1) > CO & ¢c-CH,* (P2) > CO &
HC=C-CH,* (P3); and (iii) 3-furyl only decomposed to
P3 products. The calculated thermodynamic properties
(such as heat of formation, entropy, heat capacity) for
the temperature range of 298-2,000 K were in good
agreement with the limited and scattered literature data;
therefore, the calculated data could be used for further
study in modelling and simulation of furyl-related system
as well as the lignocellulosic bioconversion technology.

Keywords: biofuel, furyl radical, lignocellulose, thermal
decomposition.

Classification number: 1.4

Doi tuong va phuong phap nghién ciiu

Céc tinh toan céu tric dién tor dung trong nghién ctru
nay duogc thyc hién biang goi phan mém Gaussian 09 [10].
V6i d6 1éch tiéu chudn so voi két qua thuc nghiém 1a 1,0
kcal'mol [11], phuong phap tinh toan t6 hop CBS-QB3
dugc st dung dé xdy dung co ché phan tmg (hay bé mat thé
ning) cho cac phan tmg phan hity gbe tu do furyl. Pbi voi
cac kénh phan ng phuc tap, cac tinh toan duong phan ung
ndi (Intrinsic reaction path - IRC) [12, 13] dugc thuc hién
dé xac nhén trang thai chuyén tiép mong mudn bang cach

TAP CHI

onG o it \a €1 11209

tinh toan duong phan ung cuc tiéu (mlmmum energy path -
MEP) tur trang thai chuyen tiép qua san pham va chét phan
tmg. Ciu tric st dung dé xay dyng co ché phan tng 13 cdu
tric 6 muc nang lugng thap nhat cling nhu duoc xac nhan
ban chét bang phan tich cac tan sd dao dong tinh toan (vi
du nhu khong c6 tan s6 am cho cht phan Ung, san pham va
chat trung gian trong khi chi ¢6 mot tan s6 am cho trang thai
chuyén tiép). Ngoai ra, cac tinh toan dugce dam bao cho cac
két qua tin cay qua 2 yéu té sau: (i) cac tinh toan khong bi
spin contamination thé hién qua viéc thong s6 ky vong spin
(S?) khong 1éch qua 10% so vai gia tri Iy tuong 1a 0,75 cho
cac gbe tu do trong bai [11] va (ii) gia tri T1 diagnostic [14]
trong tinh toan ¢ phuong phap CCSD(T) khong vuot qua
gia tri cho phép (cu thé 13 0,020 cho cac chat c6 do boi spin
(spin multiplicity) 1a 1 (singlet) va 0,044 cho cac chét c6
d6 boi spin 1a 2 (doublet) [15]. Pbi vdi cac tinh toan thong
s& (S2) vuot ngoai gia tri chudn s& dugce tinh toan lai bing
phuong phap (RO)CBS-QB3 [16], 1a phuong phap cai tién
to CBS-QB3, trong do van dé spin contaminant dugc loai
bo trong tinh toan.

Dua trén céc dit liéu cdu trac dién tir da tinh toan & bude
trén, cac thong s6 nhiét dong ctia chat tham gia, chit trung
gian, san pham va trang thai chuyén tiép c6 mat trong phan
tng ciing duoc tinh toan & khoang nhiét do rong tir 298 dén
2.000 K thong qua phém mém Multi-Species Multi-Channel
(MSMC) [17]. Cu thé 1a nhiét tao thanh (4 H) duge tinh
bang phuong phép nguyén tor hoa [18 20] theo phuong
phap duoc Curtiss va cong su [19] dé nghi, con cac thong
s0 entropy (S(7)) va nhiét dung riéng (C (7)) dugc tinh toan
str dung phuong phap co hoc thong ké [21] Hon nita, cac
dao dong xoay quanh lién két don v&i tin sb nho twong ting
v6i hiéu ing chan noi phéan tir (hindered internal rotation
- HIR) ciing dugc phén tich va tinh toan hiéu chinh dé thu
duoc céc thong s6 nhiét dong hoc chinh xac, cu thé vé quy
trinh tinh toan dugc trinh bay trong nghién ctru ctia Mai va
cong su [22].

Két qua va ban luan
Sw hinh thanh ciia 2-furyl va 3-furyl

Géc tuy do 2-furyl va 3-furyl dugc tao thanh tir phan ing
tach hydro ¢ vi tri C, va C, cua vong furan, thanh phan
khong thé thiéu trong cac phan g phan hiy cac hop chat
lignocellulose (hinh 1). Do d6, nang luong lién két hoa hoc
(Bond dissociation energies - BDE, ) cua hai lién két C-H
da d& cap o trén dugc tinh toan dé danh gia kha nang hinh
thanh 2-furyl va 3-furyl trong diéu kién phan tmg dong phan
ly. Két qua cho théy, gia tri BDE ,, cua C -H va C-H gan
bang nhau, lan lugt 13 120,3 kcal- mol1 va 120 5 kecal'mol'.
Diéu nay phan nao 1y giai cho viée 2-furyl va 3-furyl c6 ty 1&
mol nhu nhau trong qua trinh nhiét phan vong furan [8]. V6i
ly do dé, ca hai gbc tu do nay dong vai trd nhu nhau trong
co ché nhiét phan cua hop chét c6 mit vong furan. Vi vay,



phan mg nhiét phan cua ca hai chat 2-furyl va 3-furyl dugc
nghién ctru dong thoi dé c6 duoc d6 chinh xac va mod phong
giéng thuc té. Ngoai ra, gia tri tinh toan BDE”SK cua lién
két C, -H bang phuong phap CBS-QB3 gin véi gié tri thuc
ngh1e_:m (d% chénh I¢éch nho hon 0,5 keal-mol™! so véi gia tri
thuc nghiém dugc bao cao boi Vogelhubes va cong su [23])
cho thay phuong phap CBS-QB3 1a dang tin cdy trong viéc
tinh toan hé phan Gng furyl nay.
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Hinh 1. Ciu trdic phan td va nang lugng lién két C-H (Bond
dissociation energies, don vi: kcal-mol) tai 298 K (dugc dong
khung) ctia furan, tinh toan bing phuong phap CBS-QB3, kem
chi so thuc nghiém (trong ngoic) dugc cong b béi Vogelhubes
va cong su [23].

Quid trinh nhiét phén ciia cdc géc tw do furyl

Pé tim hiéu co ché phan tng, bé mit thé ning chi tiét
ctia phan mg nhiét phan cac gdc tu do 2-furyl va 3-furyl da
dugc xay dung chi tiét v6i phuong phéap tinh toan to hop
¢6 d6 chinh x4c cao CBS-QB3 (hinh 2). Két qua thu dugc
cho thiy, phan ung co thé xay ra theo 5 hudéng tir 2 chat
phan tng ban du (2-furyl va 3-furyl) voi 6 chat trung gian
(intermediate - IM) qua 12 trang thai chuyen tiép (transition
state - TS) va cho ra 3 kénh san phdm chinh bao gom P1
(C,H, + *HC=C=0), P2 (CO + ¢-C,H,») va P3 (CO +

Erel (kcal‘m"l'l)

A
70 TS9
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60

50 4 TS11
40 1
co+
30 L HC=C—CH,
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HC=C-CH_»).

Nhu da d& cap ¢ trén, 2-furyl va 3-furyl 1a 2 san pham
ddng phan tir cac phan Gmg phan ly lién két C-H tir vong
furan, do d6, sy chuyén hoa qua lai cua 2 gbc tw do nay
cing can dwoc quan tim va luu . Quan sat bé mit thé nang
(hinh 2), phan tmg dong phan hoa 2-furyl 5 3-furyl thong
qua trang thai chuyén tiép TS9 véi nang lugng rao can cao
nhit so voi cac ning lugng rao can khac trong hé (63,9
kcal'mol™), do d6 phan tng dong phan nay khong dong vai
trd quan trong trong co ché phan huy. Nhu vay, 2 gbe tu do
nay sé c6 xu huéng dé phan ly thanh cac phan tir nho hon va
khong chuyén hoa qua lai cho nhau. Mdi gbc tu do s& ¢6 co
ché phan huy khac nhau dya trén sy khac biét vé cau truc,
cu thé s& dugc trinh bay dudi day.

Déi voi 2-furyl, qué trinh phan hiy s& bat dau bang phan
g mé vong tai lién két O1-C5 chuyén hoa thanh IM2 hozc
tai lién két C3-C4 va chuyén hoa thanh IM5. Déi v6i truong
hop 2-furyl — IMS5, sau khi hinh thanh, do IM5 kém bén sé&
nhanh chong phén huy thanh P1: C, H, va sHC=C=0 thong
qua TS4 v6inang lugng rao can rat thap (3,1 keal: mol!). Co
ché nhiét phan cta 2-furyl sau khi chuyén hoa thanh IM2
¢6 phéan phirc tap hon. IM2 c6 thé tryc tiép phan tach thanh
kénh san pham P1 véi nang luong rao can tuong ddi cao
34,1 kcal-mol! hodc co thé chuyén thanh cic kénh san pham
P2 va P3 sau khi IM2 ddng phan héa thanh IM3. Vi ning
lwong rao can thap (3,9 kcal'mol™), phan Gmg ddng phan hoa
gitra IM2 va IM3 dy doan s€ la phan (mg thuan nghich. IM3
sau d6 s& truc tiép tao ra P2: CO va c- -C,H, (2-cyclopropen-
1-yl) qua phan Umg gy mach C2-C3 v01 nang lugng rao
can 33,2 kcal'mol!. Sy hinh thanh kénh san pham P3: CO
+HC=C-CH,* ¢c6 phan khé khin hon, théng qua su chuyén

HC%O Vi
TS2 \L
59,0 TS4
> IM5 54,2 TS6

51,0

(e} 0,
& IM4 -4,2

H O CO +
:E ¢ HC=C—CH,

Hinh 2. Ca ch& phan ting (hay bé mat thé nang) clia qua trinh nhiét phan goc tu do furyl 6 0 K, bao gdom hiéu chinh nang lugng diém
0 (ZPE correction), dugc tinh toan bing phuong phap CBS-QB3. Cac sb lieu dugc biéu dién trén hinh la nang lugng tuong doi (ky

hieu: E_,, don vi: kcal-mol™) clia cac chat so véi goc tu do 2-furyl.

rel”
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dich electron doc than tir C4 sang C3 tao thanh IM4 voi
nang luong rao can kha cao 44,5 kcal-mol”!, sau d6 1la IM4
phan huy va tao ra P3. Duya trén két qua thu duoc, truong
hop diit mach O1-C5 va chuyén hoa thanh IM2 s& duoc wu
tién hon vé mit nhiét dong hoc so voi truong hop con lai voi
cac 1y do sau: sy chuyén hoa tir 2-furyl — IM2 qua TS1 ¢6
ning luong rao can (33,3 kcal'mol™) thap hon so vé6i phan
ung 2-furyl — IM5 qua TS2 (59,0 kcal'mol!), ngoai ra,
nang lugng tuong ddi cia IM2 ciing thap hon so véi IM5
(1an luot 13 6,0 kcal'mol” va 51,0 kcal'mol') cho thdy IM2
¢6 cau tric bén hon IM5 vé mit nang lugng.

Mit khac, phan tmg nhiét phéan tir 3-furyl ¢6 phan don
gian hon rat nhidu so voi 2-furyl. Két qua tir bé mit thé
nang cho thay, 3-furyl chi nhiét phan thanh duy nhit mot
san pham 1a P3 thong qua sy chuyén héa thanh cac chat
trung gian IM7 va IM8 véi ning luong rao can lan lugt 1a
30,7 keal'mol! va 50,3 kcal'mol”, va két thuc bang su cat
mach C2-C3 cua IMS.

Nhin chung, trong s 3 kénh san phim dugc tim théy,
kénh tao ra P3 1 qué trinh duy nhit téa nhiét xét vé mat
nhiét dong hoc, trong khi cac kénh hinh thanh P1 va P2 déu
1a qua trinh thu nhiét. Tuy nhién, néu xét dén cac khia canh
vé nang lugng rao can, kénh P3 1a kénh san phdm kho hinh
thanh do dwdng di phtc tap, théng qua nhiéu trung gian va
nang luong rao can tuong ddi cao trong qua trinh, trén 50
kcal'mol'. Ngoai ra, trong cac kénh san pham tim duoc, P2
va P3 c6 sy tao thanh cua carbon monoxide CO thich hop dé
dung lam nguyén li¢u diéu ché khi tong hop (syngas), phuc
vu cho san Xuit ning luong. Dé 6 két luan khai quat va chi
tiét hon, nghién ciru vé dong hoc ciing nhu mé hinh hoa chi
tiét cho hé phan tmg nay can duoc tién hanh dé c6 nhitng két
luan cu thé & cac diéu kién nhiét d6 va ap sut khac nhau.

Danh gia phwong phap CBS-QOB3

Dé danh gia do tin cay ctia phuong phap CBS-QB3, cac
phan tich vé T1 diagnostic va spin contaminant da dugc
thuc hién cho toan b cac chat c6 lién quan trong hé phan
mg. Két qua cho thiy, da s6 cac TS déu c6 T1 diagnostics
< 0,044, ngoai trer TS1 (T1 = 0,046) va TS2 (T1 = 0,0485).
Tuy nhién, gia tri T1 cta TSI chi 16n hon gia tri gidi han
khoang 4,5% nén trong khuon khd nao d6 c6 thé chip
nhén dugc; va TS2 c6 rao can nang lugng kha 16n (~ 59,0
kcal'mol™') nén TS2 dugc du doan s€ khong anh hudng
nhiéu dén qué trinh nhiét phan 2-furyl — P1. Do d6, viéc
dat dugc gia tri chinh xac cia TS2 trong truong hop nay it
c6 y nghia trong qua trinh nhiét phan 2-furyl. Ngoai ra, khi
phén tich c6 4 chat (IM7, TS1, TS2 va TS8) dugc cho rang
c6 spin contaminant do gid tri () 1éch qua 10% so véi gia
tri chudn. Sau khi tinh toan lai c4u tric dién tir bing phuong
phap ROCBS-QB3, so sanh két qua tinh toan duoc, d6 léch
nang lugng cia 2 phuong phap CBS-QB3 va ROCBS-QB3
clia ca 4 chét trén trong khoang 1 kcal'mol! (lan luot 1a
0,77; 1,11; 0,75; 0,11 kcal'mol' cho cac chat IM7, TS1,
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TS2 va TS8). Do d6, c6 thé két luan rang két hop phuong
phap ROCBS-QB3 (cho 4 chat néu trén) va CBS-QB3 (cho
cac chat con lai) sir dung trong nghién ctru nay la dang tin
cay.

Cic thong so nhiét dong hoc

Céc thong sb nhiét dong hoc ciia cac chat tham gia phan
{mg (cu thé 1a cac chat phan ung, san phim, hop chit trung
gian va trang thai chuyén tiép) dong vai tro quan trong trong
viéc mo ta co ché cua phan ung hoa hoc qua cac phuong
phap mé phong va mé hinh hoa dua trén cac tinh todn vé
dong luc hoc nhu h.':ing sb toe do phan tng, hr:ing sb can
bang, phan bd san pham & cac diéu kién phan tng khéac
nhau. Hién nay, dir liéu nhiét dong hoc ctia hé phan ting nay
chua dugc cong b diy du (vi du, cho khoang nhiét do 298-
2.000 K) cho tat ca cac chat tham gia phan mg, dac biét 1a
céc chat trung gian va cac trang thai chuyén tiép. Do do, &
nghién ciru nay, cac thong s6 nhiét dong hoc nhu nhiét tao
thanh (A H), entropy (S(7)) va nhi€t dung rleng (C (T)) cia
cac phan tr c6 mat trong qua trinh nhiét phan goc tu: do furyl
dugc tinh toan ¢ cac khoang nhiét d6 rong tir 298 dén 2.000
K (bang 1). Déng thoi, cac thong s6 nhiét dong hoc ctia mot
vai chit pho bién c6 sin trén Webbook NIST [24], co s¢ dit
liéu nhiét dong hoc cia Burcat va Ruscic [25] va cac cong
bd khoa hoc trude do [8, 9] ciing dugc liét ké trong bang 1
nhim d6i chiéu voi cac gia tri da duoc tinh toan & phuong
phap CBS-QB3 trong nghién ctru nay. Cac gia tri MAD
(Mean absolute deviation - d6 1éch tuyét d6i trung binh) va
RMSD (Root mean square deviation - d¢ 1éch binh phuong
trung binh) gitta cac gia tri dugc tinh toan trong nghién ctru
nay va cac dir liéu ¢6 sin dugc dung dé danh gia do tuong
ddng va do tin cay cua phuong phap da dung trong nghién
ctru. Khi so sanh thong so6 4 fH(298K) véi cac két qua da
duoc cong bd ciia Poskrebyshev [9] voi cling phuong phap
nguyén tir hoa, gia tri MAD va RMSD thu dugc lan lugt 1a
0,6 va 0,8 kcal'mol™! cho thdy, c6 d6 twong dong giita hai
két qua nghién ctru (bang 1). Dong thoi, gid tri AH(298K)
tinh bang phuong phap nguyén tir hoa ctia ching t6i ciing c6
két qua gan véi gia tri 4 fH(298K) ma nhoém nghién ciru cla
Poskrebyshev tinh toan v&i do 1éch 0,3 kcal'mol™! (phan tir
2-furyl) va 0,1 kcal-mol! (phan tir 3-furyl). B$ chénh 1éch
16n nhat giita cac gia tri Cp( T) duogc tinh toan trong nghién
cuu nay véi cac gia tri tr dit liéu co so NIST [24], Burcat
va Ruscic [25], Tian va cong su [8] lan Iuot 12 0,8; 1,9; 0,1
cal'mol .K-'. Hon nita, da s6 cac s6 MAD va RMSD déu
nam trong khoang 1 kcal-mol™. ', Cac két qua so sanh néu trén
cho théy, cac thong sb nhiét dong hoc duoc tinh toan trong
nghién ciru nay kha trung khop véi cac thong s6 ¢6 san va
da dugc cong bd trude day. Piéu nay ching to cac thong sd
da duoc tinh toan c6 do tin cdy cao va phu hop dé dua vao
su dung cho céc tinh toan khac, dic biét 1a dung cho cac tinh
toan dong hoc chi tiét (nhu phan bd san pham, héng s toc
dd phan tng...).
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Bang 1. Cac thong s6 nhiét dong hoc cac chat c6 mat trong qua trinh nhiét phan géc tu do furyl véi cac di liéu c6 san. Don vi:
kcal'mol ™' cho A H(298 K) va cal'mol "K' cho $(298 K) va C(T).

Chét Dir liéu AH(298K)  S(298 K) 6™
8K 300K 400K 500K 600K 800K 1.000K 1.500K 2.000K
Nghién ctru nay! 60,6 66,6 66,7 152 153 200 239 270 313 34,1 38,2
2-furyl Tian® 59,0 66,5 - 15,1 - 20,1 23,9 27,0 31,3 34,2 38,2
Poskrebyshev’ 2(1):‘81:* = = = = = = o o = =
Nghién ctru nay*? 60,8 66,4 66,5 15,0 15,1 19,9 23,8 26,9 31,2 34,1 38,2
3-furyl Tian® 59,2 66,3 - 15,0 - 19,9 23,8 26,9 31,2 34,1 38,1
Poskrebyshev’ 2(2)23:* - - - - - - - - - -
Nghién ctru nay! 56,1 48,0 480 103 103 11,8 129 13,7 150 16,0 17.8
Burcat* 54,5 48,0 48,1 10,5 10,6 12,0 13,1 13,9 15,2 16,2 18,1
CH, ATcT® 54,6 - - - - - - - - - -
NIST® 542 48,0 480 10,5 10,6 12,1 13,1 13,9 152 16,3 18,3
Poskrebyshev’ 56,3 47,6 - - - - - - - - -
Nghién ctru nay! 42,8 58,9 59,0 11,9 11,9 13,0 13,9 14,6 15,7 16,6 17,9
LE=CFOE Burcat® 42,6 58,9 590 11,9 12,0 133 142 149 16,1 16,9 18,3
Poskrebyshev’ :ig; - - - - - - - - - -
CH Nghién ctru nay* 118,4 60,5 60,6 12,2 12,3 15,3 17,7 19,6 22,3 24,3 27,4
®2) Burcat® 116,6 55,6 557 12,1 12,1 145 174 195 222 242 B2
ATcT® 116,3 - - - - - - - - - -
Poskrebyshev’ 118,6" = = = = = = = = = =
HC=C-CH+ Nghién ctu nay! 85,4 60,9 61,0 149 150 173 190 204 227 24.4 27,3
(P3) Burcat* 84,0 61,3 61,4 15,5 15,6 17,8 19,6 20,9 23,1 24,8 27,5
Nghién ctru nay? -26,7 47,3 47,4 7,0 7,0 7,0 7,1 7,2 7,6 7,9 8.3
Burcat® 26,4 472 473 7,0 7,0 7,0 7.1 73 7,6 7.9 8.4
coO ATcT® -26,4 - - - - - - - - - -
NIST* -26,4 47,2 47,3 7,0 7,0 7,0 7,1 7,3 7,6 7.9 8.4
Poskrebyshev’ -26,9" 472 - - - - - - - - -
IM2 Nghién ctru nay? 67,8 73,5 20,8 20,8 24,4 27,1 29,2 32,4 34,6 38,0 39,8
M3 Nghién ctru nay! 68,6 73,9 21,1 21,1 24,6 27,2 29,2 32,2 34,4 37,8 39,6
M4 Nghién ctru nay! 60,7 78,0 20,0 20,0 234 26,1 282 31,6 340 37,7 39,5
IMS5 Nghién ctru nay* 112,9 76,3 22,4 22,5 25,8 28,2 29,9 32,6 34,6 37.8 39,5
IM7 Nghién ctru nay! 54,2 72,9 20,4 20,5 24,2 27,0 29,3 32,7 35,1 38,7 40,4
IMS8 Nghién ctru nay*? 62,9 79,0 19,8 19,9 23,0 25,6 27,7 31,1 33,5 37,3 39,3
TS1 Nghién ctru nay? 94,3 69,0 17,6 17,7 21,7 248 272 30,6 33,0 36,6 38,5
TS2 Nghién ctru nay? 120,0 69,6 18,3 18,4 22,4 25,3 27,6 30,8 33,1 36,6 38,5
TS3 Nghién ctru nay! 102,1 78,2 21,7 21,7 24,9 27,1 28,8 31,4 33,4 36,6 38,4
TS4 Nghién ctru nay!  116,2 74,8 202 203 23,6 26,1 280 30,9 33,1 36,5 38,4
TSS Nghién ctru nay* 71,5 73,4 19,1 19,2 22,5 25,2 27,3 30,5 32,9 36,5 38.4
TS6 Nghién ctru nay! 113,1 74,8 20,4 20,5 23,7 26,2 28,3 31,4 33,7 37,2 38,9
TS7 Nghién ctru nay*? 101.,4 72,8 19,3 19,4 22,8 25,6 27,7 30,9 33,2 36,7 38,6
TS8 Nghién ctru nay? 70,7 77.8 20,6 20,7 237 260 279 30,9 33,1 36,6 38,5
TS9 Nghién ctru nay? 124,6 67,9 15,9 16,0 20,3 23,9 26,7 30,7 33,4 37,1 38,8
TS10 Nghién ctru nay! 91,7 68,0 16,3 16,3 20,5 23,9 26,5 30,3 32,8 36,6 38,5
TS11 Nghién ctru nay?!  104,1 72,9 18,8 189 225 253 276 31,0 33,5 37,0 38,8
TS12 Nghién ctru nay* 70,3 78.4 20,3 20,4 234 25,8 27,7 30,7 32,9 36,5 38.4

2Gia tri tir di liéu co s& Burcat, http://garfield.chem.elte.hu/Burcat/burcat.html (thoi gian truy cap: thang 6/2017) [25].

Gia tri tif Active Thermochemical Tables (ATcT) phién ban 1.122 clia Thermochemical Network, http://atct.anl.gov (thdi gian truy cap: thang 6/2017).
°Gia tri tir NIST chemistry webbook, http://webbook.nist.gov/chemistry/ (thdi gian truy cap: thang 6/2017) [24].

4Gia tri dugc tinh bing phuong phap CBS-QB3 trong nghién ctu nay.

eTian (2011) [8].

" cac gia tri dugc tinh tif phuong phap nguyén td hoa, **: gia tri tinh bang phuong phap isodesmic.
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Keét luan

Co ché phan ng nhiét phan cua cac géc tu do 2-furyl va
3-furyl dugc nghién ctru chi tiét sir dung phuong phap tinh toan
t0 hop c6 do chinh xac cao CBS-QB3 véi cac diém chinh sau:

(i) Su chuyén héa giita 2-furyl S 3-furyl xay ra khong thuan
loi do néng lugng rao can 16n, cac goc tu do ¢6 xu hudng phan
huy thanh cac chat nho hon.

(ii) Goe tu do 2-furyl bi nhiét phén theo 3 kénh san phém
v6i thr tr vu tién vé mdt nhi¢t dong hoc la C H, & *HC=C=0
(P1) > CO & c-C,H,* (P2), CO & HC=C-CH,* (P3).

(iif) GOc tw do 3-furyl bi nhiét phn theo mot kénh san pham
duy nhat P3.

Ngoai ra, bé mat thé nang va cac thong s6 nhiét dong hoc da
duoc tinh toan trong nghién ctru nay c6 thé sir dung dé tinh toan
dong hoc chi tiét dé danh gia anh hudng cua ap suat va nhiét do
1én co ché phan tng (cu thé 1a thanh phan san pham, hing s6
tdc do...) ciing nhu gop phan xay dung co ché dong hoc chi tiét
phén tmg dé mé phong thuc cac hé phan g déng gop cho vide
nang cao cong nghé chuyén hoa lignocellulose/lignoxenluloza.

Nghién ctru nay duoc tai tro boi Quy Phat triér} khoa hoc
va cong nghé quoc gia (NAFOSTED) thong qua dé tai ma so
104.06-2017.61. Chung t6i xin tran trong cam on.
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Khao sat sy da dang di truyén ving D-loop hé gen
ty thé ¢ ba nhom toc ngwoi: Ha Nhi, Phu La, Si La

Nguyén Vin Phong"2, Nguyén Thy Ngoc'3, Nguyén Doin Tinh'
Nguyén Thuy Dwong' 2, Nong Vian Hai >
'Vién Nghién citu Hé gen, Vién Han lam Khoa hoc va Cong nghé Viét Nam
’Hoc vién Khoa hoc va Cong nghé, Vién Han lam Khoa hoc va Cong nghé Viét Nam
3Truong Dai hoc Khoa hoc va Cong nghé Ha Noi, Vién Han ldm Khoa hoc va Cong nghé Viét Nam

Ngay nhén bai 25/3/2019; ngay chuyén phan bién 28/3/2019; ngay nhan phan bién 24/4/2019; ngay chip nhan ding 29/4/2019

Tém tit:

Nghién ciru nay tip trung xac dinh cac da hinh nucleotide thudc viing diéu khién D-loop, hé gen ty thé ciia cac ca thé
thudc ba tdc ngwdi cing nhém ngir hé¢ Tang Mién, sinh séng ¢ dia ban hai tinh Pién Bién, Lai Chau 1a Ha Nhi, Phu
La va Si La. Bing phwong phap giai trinh tw gen Sanger di xac dinh dwoc 91 diém da hinh khac biét so v6i trinh tw
hé gen ty thé tham chiéu chuin rCRS mi sé6 NC_012920.1. Phén tich thong ké bang kiém dinh Fisher exact (2 phia)
cho thiy c6 14 da hinh cé sw khac biét ¢6 y nghia thong ké (p<0,05) giira cac tdc ngudi, trong d6 c6 4 da hinh chi xuit
hi¢n ¢ toc ngwoi Phu La gom T16086C, C16167T, A16203G va A16318G. Cac phin tich sau hon vé khoang cach di
truyen cho thay khoang cach di truyen trung binh giira cac ca thé thudc cac toc ngwoi Ha Nhi, Phu La, Si La lan lwgt
12 0,01; 0,01 va 0,008. Khoing cach di truyén giira cAic nhém ca thé thudc toc nguwdi Ha Nhi - Phi L4, Ha Nhi - Si La
va Phu L - Si La lan lwot 12 0,011; 0,0105 va 0,0106. Nhirng s6 liéu nay sé 1a co s& dir liéu gop phan vao nghién ciru

da dang di truyén va nguon goc lich st ctia cic toc ngwoi Viét Nam.

Tir khéa: D-loop, da dang di truyén, Ha Nhi, hé gen ty thé, Phu L4, Si La.

Chi sé phén loai: 1.6

Md dau

Trong 54 toc nguodi anh em Viét Nam, ¢6 nhiing toc nguoi
¢6 ngudn gde ban dia da 1am an sinh sdng tir hang ngan nam
trude, lai co nhitng toc ngudi c6 ngudn gde tir cac nude
léng giéng di cu dén giao luu budn ban va trd thanh céng
dong cac toc ngu’cn nguorl Vlet Hién nay, co nhiéu luong
¥ kién khac nhau vé nguon gbc cua cac toc ngudi thiéu sb
Viét Nam, dac biét 1a dong bao cac toc nguoi ¢ vung nui
Tay Bic. V6i uu diém cho két qua nhanh, chinh x4c, dang
tin cdy, phuong phép nghién ctru da hinh ving siéu bién
(D-loop), thudc he genty the da dugc st dung rong rai trong
cac nghlen ctru vé ngudn gde phat sinh ching loai & nguoi
[1]. Nhiéu cong trinh nghién ctru da khao sat da hinh ving
D-loop thudc hé gen ty thé trén cac toc nguoi khac nhau caa
Viét Nam nhu: Kinh, Muong [2], Gia rai, E dé [3], Tay [4],
Mang [5], tuy nhién hién chua c6 cong trinh nao nghién ctru
vé hé gen ty thé cua cac toc ngudi Ha Nhi, Phu La va SiLa ¢
Viét Nam ciing nhu trén thé gidi. Theo thong ké ctia Ban chi
dao Téng diéu tra dan s va nha & trung wong nim 2009, &
Viét Nam toc ngudi Ha Nhi c6 dan sé khoang 21.725 ngudi,
cu tru tap trung & cac tinh Lai Chau, Lao Cai va rai rac trén
cac tinh/thanh phé khac. Ngoai ra, ngudi Ha Nhi con sinh

‘Tac gia lién hé. Email: vhnong@igr.ac.vn
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séng & phia nam Trung Quéc (khoang 570.000 ngudi) va
Lao. Toc ngudi Phu La c¢6 dan sé 10.944 ngudi, sinh séng
tap trung tai cac tinh Lao Cai, Yén Bai, Ha Giang va Lai
Chau cua Viét Nam va rai rac khoang 4.200 nguoi ¢ céc tinh
bién gi¢i phia nam Trung Qudc. Toc ngudi Si La c6 khoang
709 nguoi, sinh séng kha tach biét tai huyén Muong Té,
tinh Lai Chau va mdt nhom khoéng 1. 800 nguoi sinh song
tai Lao [6]. Day la ba toc nguoi thiéu sd cung sinh sdng trén
dia ban céc tinh mién ndi Tay Bic, cung thugc nhom ngl
hé Tang - Mién, va c6 nhiéu nét trong dong trong vin hoa,
phong tuc tap quan. Trong cong trinh nay, chung t6i st dung
phuong phép giai trinh tu Sanger nhim xé4c dinh cac da hinh
thuoc ving D-loop hé gen ty thé caa 99 ngudi thude ba toc
ngudi thiéu sé Ha Nhi (33 ca thé), Phu La (35 c4 thé) va Si
La (31 ca thé) dé so sanh muc d6 twong dong vé vat chat di
truyén clia cac tc ngudi nay.

Doi twong va phueng phap
Déi twong nghién ciru

Méu méu toan phan thu dé tach ADN dugc lay tir ba
quan thé nguoi toc ngudi Ha Nhi, Phu L4, Si La ¢ dia ban
hai tinh Ha Giang va Lai Chau. Cac ca thé duoc lua chon
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Abstract:

Our study aimed to identify the genetic polymorephism
in the D-loop region of human mitochondrial genome of
three ethnic minority groups namely Ha Nhi, Phu La
and Si La. These ethnic minority groups belonging to
the Sino-Tibetan language family live in Northwestern
Vietnam provinces: Dien Bien and Lai Chau. Using
the Sanger sequencing, we identified 91 variants in the
mtDNA of individuals from three ethnics compared to
the reference mtDNA rCRS NC_012920.1. Statistical
analysis was performed using the Fisher exact test
(2 sides). The result showed that 14 genetic variants
were significantly different among three ethnic groups
(p<0.05). Among them, four genetic polymorphisms
were detected only in the Phu La group, including
T16086C, C16167T, A16203G, and A16318G. Further
analysis indicated that the mean genetic distances
between individuals in each ethnic group Ha Nhi, Phu
La, and Si La were 0.01, 0.01, and 0.008, respectively.
The genetic distances between ethnic groups were 0.011
(Ha Nhi - Phu La), 0.0105 (Ha Nhi - Si La), and 0.0106
(Phu La - Si La). These results contribute further data
to the study of genetic variations and historical origins
of the Vietnamese ethnic groups.

Keywords: D-loop, genetic polymorephism, Ha Nhi,
mitochondrial genome, Phu La, Si La.
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déu 1a nguoi Viét Nam, khoe manh, khong cing huyét thong
va ¢6 bdn ong ba ndi ngoai cung thudc mot toc nguoi. Moi
c4 thé tham gia vao nghién ctru déu da dugc thong béo cu
thé vé muyc dich ctia nghién ctru ciing nhu tién trinh 1ay mau
va dong y tham gia cung cip mau mau cho nghién ctru nay.
Pé tai da dugc Hoi dong dao dic trong nghién ctru y sinh
hoc ctia Vién Nghién ctru Hé gen thong qua va dong ¥ cho
phép tién hanh theo Quyét dinh s 4-2015/NCHG-HPDD.

Phwong phap nghién ciru

Phirong phdp tich chiét va khuéch dai gen: ADN
tong sd duogc tach chiét tir mau mau toan phan sir dung bod
Kit GeneJET Whole Blood Genomic ADN Purification
(Thermo Fisher Scientific Inc., Vilnius, Lithuania). Phan
mg khuéch dai cac doan gen HV-I va HV-II thudc ving
D-loop ciia hé gen ty thé c6 tong thé tich 25 pl bao gom: 1X
dém PCR; 2,5mM dNTP; 1uM tung loai moi tuong ung; 1
unit Taq polymerase (Fermentas); 20 ng ADN t6ng s6. Chu
trinh nhiét phan ung khuéch dai doan gen: 95°C/3 phut; 40
chu ky cua (95°C/30 giay, 56 hoac 58°C/20 giay, 72°C/30
gidy); 72°C/5 phut; gitr 4°C.

Bang 1. Trinh ty cic cap mdi st dung dé khuéch dai cac doan
gen HV-1 va HV-II.

Nhiétdo  Kich thuée
Ténmdi  Trinh tw doan mdi ginmdi  sin phim
(Tm) PCR
HV-I-F 5’-CCACCATTAGCACCCAAAGC-3’ 58°C 693 bp
HV-I-R 5’-CAGCGTCTCGCAATGCTATC-3’
HV-II-F 5’-GCCTAAATAGCCCACACGTTC-3*  56°C 689 bp
HV-II-R  5-TTTATGGGGTGATGTGAGCC-3’

Phuwong phap tinh sach va gidi trinh ty: san pham khuéch
dai gen dugc tinh sach béng GeneJET PCR Purification Kit
(Thermo Scientific) theo huéng din ctia nha san xuét. Trinh
tu ving D-loop hé gen ty thé cia cac c4 thé dugc xac dinh
bang phuong phap giai trinh ty Sanger bang Kit BigDye
Terminator v3.1 (Applied Biosystems) trén mdy gidi trinh tu
ABI PRISM 3500 Genetic Analyzer. Céc trinh tu thu dugc
duoc so sanh voi trinh tu ty thé tham chiéu chuan rCRS ma
s6 NC_012920.1 bang phan mém Chromas va BioEdit.

Phuwrong phdp phdn tich thong ké: cac da hinh phét hién
dugc trén ving D-loop hé gen ty thé dugc so sanh giita cac
toc ngudi véi nhau timg d6i mot bang kiém dinh Fisher
exact (2 phia) dé kiém tra xem c6 sy khac biét co y nghia
thong ké giita cac toc nguoi hay khong Mtic y nghia dugc
1y v6i p<0,05. Khoang cach di truyén trung binh giita cac
ca thé trong mot tdc ngudi va gitra cac toc ngudi voi nhau
dugc tinh bang phan mém MEGA X dua trén trinh ty ving
D-loop h¢ gen ty thé.



Két qua nghién ciu va thaoe luan

Xdc dinh da hinh thupc vang D-loop cuia cdc cd thé
thuéc ba toc ngwoi Ha Nhi, Phu La, Si La

San pham phan tmg nhan gen PCR duoc dién di kiém
tra trén gel agarose 1% dé kiém tra kich thudc. Két qua dién
di cho thdy 2 bang dic higu véi kich thudc lan lugt 693 bp
va 689 bp phu hop vdi kich thude tinh toan theo 1y thuyét.

A16162G T16086C
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ké trong bang 3. Dang chu ¥, c6 hai diém da hinh c6 tan sd
xuét hién 1a 100% & ca 3 toc ngudi trong nghién ctru nay 1a
A73G va A263G. Ngoai ra, co 4 diém da hinh chi xuit hién
& toc ngudi Phit La ma khong thay xuat hién trén cac cé thé
thudc hai toc nguoi con lai 1a 16086C, 16140C, 16203G va
16318G.

Bang 3. Tan suat cac da hinh trinh ty viing siéu bién D-loop
thugc hé gen ty thé & ba nhém ca thé thugc cac toc ngudi Ha
Nhi, Phi L4 va Si La.

Téc nguoi (N, %)"

Pa hinh Ving ADN
Ha Nhi Phu La Si La
’/\ N ‘/\\ nlnoa N

/\ A A \ A n AT3G HV-I 33 (100) 35 (100) 31 (100)

| \‘“\\“ \/‘\“r / "f\
\X/ / \\// \)’ \U \ J’ \/ \ | | A // \l/ \‘\J C150T HV-I 6(18,18) 7 (20) 9(29,03)
R R It L S S AT B T152C HV-I 7(21,21) 8 (22,86) 1(3,23)
n - T199C HV-1 4(12,12) 5(14,29) 7 (22,58)

\ [ ;“A\ : A T204C HV-I 1(3,03) 4(11,43) 0(0)

\ vl ANiNA

s/ \ A //\ ;" (TRl \/ \‘\ ;‘/ |/ ‘ /\\ /\ A \ \ N G207A HV-I 4(12,12) 4 (11,43) 3(9,68)
XY I v \/ ) / A263G HV-I 33 (100) 35 (100) 31 (100)
, RTINS £ 40 N PO T310 HV-1 21 (63,64 31 (88,5 24 (77,42
Hinh 1. Két qua giai trinh tu xac dinh da hinh thudc viing D-loop ¢ ( ) (88,57) (77.42)
(A. Trinh ty allele 16162A clia ca thé HaNhi320 thudc toc ngudi T489C HV-I 20 (60,61) 11(31,43)  11(35,48)
I—A|a Nhl\;.B.. Trinh tu\allele 16162G cla ca thez Sll;a441 thuoc T16086C HV-IT 0(0) 1337,14)  0(0)
toc ngudi Si La; C. Trinh tu allele 16086T clia ca thé HaNhi330
thuoc toc ngudi Ha Nhi; D. Trinh ty allele 16086C clia ca thé ~ T16093C HV-II 6 (18,18) 2(5,71) 2(6.45)
PhuLa604 thudc toc ngudi Phu La). CI6108T  HV-I 4(12,12) 1(286)  17(54,84)

San pham khuéch dai gen PCR sau d6 dugc tinh sach va ~ G16129A  HV-II 10 (30,3) 6(17,14)  21(67,74)
giai trinh ty. Két qua doc trinh ty cho thay tin hi¢u rd rang, A16162G HV-II 4(12,12) 1(2,86) 17 (54,84)
dep, kh’o_ng‘bl nhicu (hlnh ;1)' Sau khi S0 sagh t~r1nh ’tl_I t}}u C16167T — 0(0) 102857 0(0)
duoc voi trinh ty tham chiéu rCRS, ching t6i da phat hién Tle17e v S (2424 S (51 20 (6452
tong cong 91 da hinh (c6 trinh ty khac vdi trinh ty tham § (24,29) .71 (64,52)
chiéu) thudc ving D-loop hé gen ty thé. SO lugng diém da ~ Al6182C  HV-I 4(12,12) D 7(22,58)
hinh trén tirng nhom tdc nguoi duogce liét ké ¢ bang 2. A16183C HV-II 6(18,18) 5(14,29) 7(22,58)
Bang 2. So lugng cac da hinh trung binh phat hién dugc trong ~ T16189C HV-II 9(27,27) 9 (25,71) 10 (32,26)
tiing nhém toc ngudi nghién ciu. A16203G  HV-I 0 (0) 10(28,57)  0(0)

Téc ngwoi T16217C HV-IT 3(9,09) 2(5,71) 3(9,68)
Ha Nhi Phu La SiLa C16223T HV-II 24 (72,73) 17 (48,57) 11 (35,48)
C& mau (ngudi) 33 35 31 C16261T HV-II 2 (6,06) 0 (0) 3(9,68)
S6 da hinh phat hién 8,3£1,6 8,5+1,6 9,2+1,4 C16290T HV-II 6 (18,18) 6 (17,14) 0 (0)
Ving HV-I il 414 ) T16297C  HV-II 0 (0) 4(1143)  3(9.69)
Ving HV-II 4.4+1,7 4,5+12 54+1,4
T16298C  HV-II 9(27.27) 4(11,43)  0(0)

Sau khi c6 thong tin ve .céc da hinh xuat hién trong  1i6304c  Hv-I 5(15,15) 13(37,14) 17 (54.84)
ngAhlen‘ CLFlAl nay, chng t’Ol 10a1~b0 cac dfl hlnh’ cc: tanAso qQua e VAT 927.27) 4(11.43) 000)
thap va ti€p tuc phan tich nhitng da hinh c6 tan so allele
hiém (minor allele frequency - MAF) ¢ it nhat mot nhom ALGISG  HVI 00 102857) 000
trong ba nhoém ca thé 16n hon hoac bang 0,1 (10%). Két ~ C16327T  HV-I 6(18,18) 26,7 000
qua con lai 33 da hinh, trong dé c6 9 da hinh thudc viung T16362C HV-II 9(27.27) 13 (37,14)  7(22,58)
HV-I va 24 da hil’lh thuc}c meg HV-II. Thél’lg tin va tan so T16519C HV-II 20 (60,61) 21 (60) 23 (74,19)

xuat hién cua cac da hinh dugc lua chon phan tich trén ting
nhom cé thé thude tdc nguoi Ha Nhi, Phu L4, Si La dugc ligt
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“(N,%): dii liéu da hinh dugc biéu dién dudi dang: (s6 ca thé mang da
hinh, ty lé phan tram).
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Céc da hinh thudc bang 3 duoc phan tich théng ké sir
dung kiém dinh Fisher exact timg d6i mot giita cac nhom
toc ngudi dé xem co su phan bd khac nhau giita cic nhém
hay khong. Két qua cho théy, trong 33 da hinh ¢6 14 da hinh
¢6 su khac biét c6 ¥ nghia thong ké giita cac nhoém: gém 4
da hinh khi so sanh giita nhém ca thé toc ngudi Ha Nhi va
nhom thudc tdc nguoi Phu L4, 10 da hinh khi so sanh giira
nhom thudc toc nguoi Ha Nhi va nhom thudc toc nguoi Si
La, 10 da hinh khi so sanh gitta 2 nhom thudc toc nguoi Phu
La va Si La (bang 4).

Bang 4. Cac da hinh c6 phan bd khac nhau § cac toc ngudi trong
nghién cdu.

Pa hinh Ha Nhi - Phu L4&®  Ha Nhi- Si La® Phu L4 - Si La®
T152C - 0,03 0,02
T16086C <0,001 - <0,001
C16108T - <0,001 <0,001
G16129A - 0,003 <0,001
A16162G - <0,001 <0,001
C16167T 0,001 - 0,001
T16172C 0,033 0,002 <0,001
Al6182C - - 0,003
A16203G 0,001 - 0,001
C16290T - 0,025 0,026
T16298C - 0,002 -
T16304C - 0,001 -
A16318G - 0,002 -
C16327T - 0,025 -

“Gia tri p dugc tinh bang kiém dinh Fisher exact (2 phia) bang phan
meéem SPSS version 23.

Trinh ty ADN viing D-loop (tir vi tri nucleotide s6 1 dén
576 va tir nucletide s6 16024 dén 16569) cua cac ca thé
dugc sir dung dé tinh toan khoang cach di truyén giita cac
c4 thé trong cling mot toc ngudi va giira cac ca thé thude
cac toc ngudi khac nhau bang phan mém MEGA X. Két qua
cho thay nhom céc ca thé thude toc nguoi Si La co khoang
cach di truyén trung binh giita cac ca thé thap nhat (khoang
0,008) so voi cac nhoém thudce tdc nguoi Ha Nhi va Si La
(khoang 0,01). Khi so sanh gitta cac nhom tdc nguoi, ching
t6i nhan thiy khoang cach giita cac c4 thé thudc cac nhom
toc ngudi khong khac nhau nhiéu (khoang cach trung binh
d~0,01) (bang 5).

Bang 5. Thong tin vé khoang cach di truyén trung binh clia cac
tdc ngudi tham gia trong nghién ciu.

Khoing cich di truyén giira cic ca thé trong mét toc ngudi

Ha Nhi 0,0107
Phu L4 0,0101
SiLa 0,0081
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Khoing cich di truyén giira cic tdc nguoi

Ha Nhi Phu La Sila
Ha Nhi
Phu La 0,011
SiLa 0,0105 0,0106

Thdo ludn

He¢ gen ty thé ¢ ddc diém dugc di truyén chi yéu theo
dong me, khong hodc rét it xay ra trao ddi chéo va cé ty 18
dot bién phat sinh da hinh tuong dbi cao. Do do6, da hinh
thuoc hé gen ty thé 1a mot cong cu rat hiéu qua trong cac
nghién ciru vé lich str phat sinh va di cu cia cac chung toc
loai ngudi [7-9]. Hai da hinh A73G va A263G xuét hién véi
tan s 100% & nghién ctru nay ciing da xuat hién véi tan sd
100% & cac nghién ctru vé hé gen ty thé ¢ cac toc ngudi Viét
Nam khac nhu: toc nguoi Kinh va tdc nguoi Muong [2],
Thai, Tay, Mong [10], Mang [5]. Pay ciing la cac da hinh
tuong d6i phd bién & cac toc ngudi lang giéng nhu ngudi
Makrani ¢ Pakistan [11], hay nguoi Quang Tay ¢ Trung
Qudc [12].

Céc két qua tinh toan khoang cach di truyén cho thay hé
gen ty thé twong ddi dong nhét giita cac ca thé trong mot toc
nguoi va gitta ba toc nguoi Ha Nhi, Phu La, Si La. Pay la
cac toc nguoi da sinh séng 1au doi (hon 300 nim) cung trén
dia ban cac tinh mién nai Tay Béc [13], vi vay két qua trén
hoan toan c6 thé hiéu dwoc. Tuy nhién, trong nghién ctru
nay chiing t6i da phat hién 14 da hinh c6 su khac biét co y
nghia thong ké giita cac nhom ca thé thudc ba tdc nguoi.
Diéu nay cho thdy riang, mic du sinh song trén cing dia
ban, cung thuoc mot nhém ngir h¢ Tang - Mién va van hoa,
phong tuc ¢6 nhiéu diém tuong dong, nhung cac toc ngudi
nay, van c6 nhiing diém doc dao vé mait vat chat di truyén.
Dic biét 1a & nghién ctru nay, ching t6i phat hién thay 4
da hinh chi xuat hién & nhom thudc toc nguoi Phii La ma
khong xuét hién ¢ hai nhom toc nguodi con lai la: T16086C,
C16167T, A16203G va A16318G. Cac da hinh nay da dugc
ghi nhan xuat hién véi tan sb da dang & cac quan thé ngudi
khoe manh tai Iran [14], quan thé nguoi Tay Tang (Tibetan)
& chan nui Himalaya [15] va ngudi Ma réc [16]. Cac da hinh
nay ciing khong thay xuat hién hodc xuit hién vai tan s6 rat
thdp & cac toc nguoi khac sinh séng trén cing dia ban nhu
toc nguoi Kinh, toc nguoi Mang [5], hay tdc nguoi Lo Lo,
toc nguoi La Hu (dir liéu chua cong bo). Vi vay, cac da hinh
trén c6 thé coi la cac da hinh dic trung cho hé gen ty thé cua
toc nguoi Phu La. Cac két qua ban dau nay sé 12‘1 co so dir
lidu dé chung toi t1ep tuc nghién ctru sdu hon vé lich str di
truyen va nguon goc tién hoa cua cac toc nguoi Viét Nam.
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Nghién cuu nay da xac dinh dugc cac da hinh thudc
viing D-loop hé gen ty thé ciia nhém céc cé thé thudc ba toc
nguoi ciing thudc ngit hé Tang - Mién 1a Ha Nhi, Phu La va
Si La. Mic du véi ¢ mau con han ché, nghién ciru nay budce
dau da xac dinh duoc da hinh nucleotide ty thé giita cac ca
thé thugc ba toc nguoi nay tuong dbi giong nhau va khong
c6 su khac biét 16n. Tuy nhién, két qua nghién ctru ciing chi
ra 14 diém da hinh thudc ving D-loop c6 su phan b khac
nhau c6 ¥ nghia thong ké giira cac nhom cé thé thude cac
toc nguoi khic nhau, trong d6 ¢6 4 diém da hinh chi xuét
hién & nhom ca thé thudc toc nguoi Phu La ma khong Xudt
hién ¢ hai nhom tdc nguoi con lai cling nhu cac toc nguodi
lan can sinh song trén cing dia ban. Pay 1a nghién ctru tién
dé dé chiing t6i tiép tuc phan tich sau hon vé da dang hé gen
ty thé cling nhu toan bo hé gen cuia cac toc ngudi Viét Nam.

Cong trinh dugc hoan thanh véi su tai tro tir dé tai cap
nha nude ma s DPTPL.CN-05/15, do B6 Khoa hoc va Cong
ngh¢ quan ly. Chung t6i xin chan thanh cam on B Khoa
hoc va Cong nghé cung nhitng ngudi da tham gia cung cip
mau cho nghién ctru nay.
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Nghién ciru dién bién mwa lém
trén luu vuce song Da - Thao trong twong lai
dudi tac dong cua bién doi khi hau

Hb Viét Cuwong", Trinh Quang Toan2, P§ Hoai Nam', Nguyén Thi Ngoc Nhin'

Vién Khoa hoc Thity loi Viét Nam (VAWR)
2Pgi hoc Téng hop California, Hoa Ky

Ngay nhén bai 10/9/2019; ngay chuyén phan bién 13/9/2019; ngay nhan phan bién 15/10/2019; ngay chép nhan dang 1/11/2019

Tom tit:

Bai bao trinh bay két qua nghién ciru va dy tinh vé dién bién mwa Ién trén lwvu viee song Pa - Thao trong giai
doan 2021-2100, dwa trén co so tinh toAn mé phéng lwgng mwa véi kich ban néng dd khi nha kinh RCP4.5 bing
md hinh chi tiét hoa dong lwuc WEHY-HCM. Két qua cho thz'ly, cac dac trlrng mua lén thoi doan ngén dugce du
tinh gia ting dang ké & ca phan lwu vire trén linh thé Vigt Nam va Trung Qudc. Xu thé bién dong mwa lo’n chlra
thé hién ro rang quy luat twong wng voi cac giai doan khi hau trong twong lai, nhwng nhin chung, cang vé cudi
thé ky nay thi mirc do bién dong cang lén. Cuong d§ va tan suit cac tran mua c6 thoi doan (1-3 ngay) du tinh
ting lén dang ké & khu vwc Son La va Lao Cai, trong khi d6 & khu vwe Lai Chau va Yén Bai, cwc doan lwgng
mua c6 xu thé giam so véi giai doan co s¢ 1991-2010. Cac két qua ciia nghién ctru nay dwoc cho Ia tai liéu tham
khio tot & cAp dd lwu vire sdng, hd tro qua trinh ra quyét dinh vé thich wng véi bién ddi khi hau (BPKH) va

giam nhe rii ro thién tai cho ha du.

Tir khéa: BDKH, luu vue song Pa - Thao, mé hinh WEHY-HCM, muwa 16n.

Chi s6 phén loai: 1.7

- 4 X
Dat van dé

R4t nhiéu nghién ctru gin day di cho thiy cac hién
tugng thoi tiét cuc doan, ddc biét 1a mua 16n trong thoi doan
ngin, dang c6 xu hudng gia ting ca vé tin suat va cuong do
& pham vi toan cau [1]. Trong diéu kién BDKH, xu hudng
d6 duoc du bao sé tang manh hon va Viét Nam dugc danh
gia 1a mot trong nhirng québc gia chiu anh hudng nang né do
tac dong ctia BDKH [2]. Nham dy bao nhiing thay ddi cua
hé thdng khi hau, Uy ban lién chinh phii vé BDKH (IPCC)
da cong b nhiéu kich ban phat thai khi nha kinh twong tmg
v6i cac kich ban phit trién toan cau. Theo chu ky khoang 5
nam tinh tr ndm 1990, IPCC lai cong bd kich ban BBKH
cho cac khu vuc trén thé gigi. Cong bd cap nhat nhat vao
nam 2013, IPCC da thay thé cac kich ban kinh té - xi hoi
truge day bang cac kich ban ndng do khi nha kinh RCP
(Representative Concentration Pathway). Vi nong do khi
nha kinh cang cao thi du tinh muc tang nhiét d¢ bé mat trai
dat cang 16n.

Trén co s& cac kich ban phat thai, cic mé hinh khi hau,
dién hinh 14 cic mé hinh hoan luu chung khi quyén (GCMs)
da dugc sir dung dé mé phong cac trang thai khi hau trong
tuong lai. Tuy nhién, do mién tinh toan 16n nén cac mé hinh

"Tac gia lién hé: Email: hovietcuong@gmail.com
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GCM s thuong c6 d6 phan gidi thap, voi khoang cach 6 ludi
tinh toan thuong tir 1,25 d¢ dén 2,5 do. Két qua mo phong
boi cac md hinh GCMs thuong khong du chi tiét dé c6 thé
mo ta cac yéu td khi hau & pham vi ving mién dbi voi mot
qudc gia nhé nhu Viét Nam [3]. Do d6, phuong phap chi tiét
hoa dong luc st dung cac mo hinh khi hdu khu vyc (RCMs)
nhim chi tiét hod cac kich ban BDKH toan cau ngay cang
duoc st dung rong rai trong cac nghién ciru vé BDKH [4, 5].

Vi su phat trién ctia khoa hoc may tinh, phuong phap
chi tiét hoa dong lyc hién dang dugc st dung dé thuc hién
mod phdong khi hau & quy mo luu vuc véi d§ phan giai cao.
M6 hinh WEHY-HCM 1a mét vi du dién hinh cho phép thuc
hién mé phong khi hau chi tiét va da duoc ap dung thanh
cong & My va mot sé qudc gia khac [6-8]. Str dung mo hinh
WEHY-HCM, bai béo trinh bay két qua danh gia bién dong
vé mua 16n trong twong lai theo khong gian va thoi gian ¢
luu vuc song Pa - Thao dua trén kich ban néng d0 khi nha
kinh & muc trung binh (RCP4.5). Trong do, khai niém mua
16n dugc dinh nghia 1a cyc tri mua lién tuc trong thoi doan
ngén (1, 3, 5 ngay max); day dugc cho 1a nhan t6 chinh gay
nén cac tham hoa lién quan dén 1d, 1d quét, sat 16 dat va ngap
Iut ha du [9, 10].
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Abstract:

This paper presents the projection of changes in extreme
rainfalls in the Da - Thao river basin during the period
2021-2100 based on the dynamical downscaling model
(WEHY-HCM) using the greenhouse gas concentration
scenario RCP4.5. The results show that short-term
extreme rainfalls are forecasted to increase in both sub-
basins in Vietnam and China. The trend of extreme
rainfalls is not clearly detected corresponding to future
climate periods; however, the greater changes are
projected toward the end of the century in general.
The intensity and frequency of extreme rainfalls with
the period of 1 to 3 day(s) are projected to increase
significantly in Son La and Lao Cai areas, while in Lai
Chau and Yen Bai areas, those extreme rainfalls tend to
decrease as compared to the baseline period 1991-2010.
Therefore, the results of this study are considered to
be a good reference at the river basin level to support
decision-making processes on climate change adaptation
and disaster risk reduction for downstream areas.

Keywords: climate change, Da - Thao river basin,
extreme rainfall, WEHY-HCM model.

Classification number: 1.7
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Sd liéu va phuong phap nghién ciiu
Khu vwe nghién ciru

Nghién ctiu ap dung cho Iuu vuc song Pa - Thao
(25°1'49"B 100°48'56"D dén 20°14'43"B 106°35'20"D).
Luu vyc séng Pa - Thao thudc mot trong 5 hé thdng song
xuyén qudc gia 16n nhit ¢ khu vuc Dong Nam A gdm hai
phan: phan thuong ngudn phia Trung Qudc va phan ha du
phia lanh tho Viét Nam (hinh 1).
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Hinh 1. Ban dé luu vyc song Pa - Thao.

Vé dic diém khi hau, khu vuc nghién ciru chiu anh
huong manh mé cua khi hau nhiét d6i gié mua. Lugng mua
trung binh hang niam phan bd khong déu ca vé khong gian
va thoi gian. Vé phan b khong gian, lugng mua trung binh
hang nam bién dong tir 700-2.100 mm & ving thugng luu
(Trung Qudc) dén 1.200-4.800 mm & khu vuc ha luu (Viét
Nam). Vé phan b mua trong nim, mua mua bat dau tir
thang 5 dén thang 10, chiém 85 dén 90% tong luong mua
hang nam va mua kho tir thang 11 dén thang 4 chi chiém 10
dén 15% tong lugng muwa hang nam.

Mo hinh WEHY-HCM

Nghién cttu nay st dung m6 hinh WEHY-HCM, day la
mb hinh két hop khi twong thity van méi trudng luu vuc dyua
trén cac qua trinh vat Iy dé mé phong chi tiét hoa cac yéu
t6 khi tugng trén luu vuc nghién ctru [6]. Pau vio ciia mod
hinh chi tiét héa dong luc 1a cac bd dir liéu khi tuong toan
ciu trong qua khir va tuong lai (GCMs). C6 nhiéu loai dit
lidu mo hinh GCMs khac nhau trén thé gidi, trong nghién
cuu nay, dir liéu ERA-20C dugc lya chon do chét lugng div
lidu dam bao va c6 d6 phan giai (~125 km) twong ddi t6t so
vé6i cac dir lieu khac, véi bude thoi gian la 3 gio. Ngoai ra,
cac s liéu vé diéu kién dia hinh (DEM), s6 liéu vé tham
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phu (dit liéu dit, cdy trong) cling duoc hiéu chinh va dua
vao mo hinh tinh.

Sau khi da c6 dit liéu diéu kién bién va diéu kién ban
dau, mo hinh WEHY-HCM dugc thiét 1ap nham chi tiét hoa
dong luc cac yéu td khi twong tir 46 phan giai tho dén do
phan giai cao (khoang cach 6 lugi 9 km). Viéc thiét lap mo
hinh khi tugng trong h¢ mé hinh WEHY-HCM tuong ty nhu
thiét 1ap mo hinh WRF. Tuy nhién khéc véi mo hinh WRE,
h¢ mo hinh khi tugng thuy van trong WEHY-HCM c6 su
tuong tac mat thiét voi nhau. Co twong tac mot chidu (one
way) thang dtng tir khi twong dén thuy vin, hay twong tac
hai chiéu (fully coupled). Trong nghién ctru niy, bo mo hinh
WEHY-HCM s& duoc thiét 1ap vi mbi lién hé mot chidu tir
khi twong dén thity van. Trong nghién ciru trude [11], mo
hinh WRF di mé phong khoi phuc s6 liéu mua cho khu vuc
nghién ciru tir nam 1900-2014. Cac budce kiém dinh so sanh
gitia s6 liéu mod phéng va s6 liéu thuc do cling da dugc thuc
hién nhim tim ra bo thong s6 tot nhit cho mé hinh chi tiét
hoéa dong luc trude khi dua vao chay mo phong cho tuong
lai [12]. Kich ban sir dung trong nghién ctru nay 1a RCP4.5
(twong tmg véi ndng do phat thai khi nha kinh & mirc trung
binh) va chay mé phong cho giai doan 2021 dén 2100.

Luong mua dugc chi tiét hoa theo gio cho timg diém
ludi cia mo hinh, sau d6 dugc chuyén thanh mua ngay dé
tinh cac dac trung cuc tri mua 16n thoi doan ngan.

Ddc trung mwa lon

Trong nghién ctru ndy, mua 16n dugc biéu dién bang
cac dac trung mua 16n thoi doan ngén nhu duoc liét ké ¢
bang 1, d6 1a cac dic trung dugc khuyén nghi boi nhom
chuyén gia vé BDKH [13]. Céc dic trung mua 16n s& dugc
tinh cho cac giai doan khi hau 20 nam ¢ giai doan co s&
(1991-2010), twong lai (2021-2040, 2041-2060, 2061-2080
va 2081-2100).

Bang 1. Cac dac trung mua I6n.

Pic trung mualén  Pinh nghia DPon vi
X1 Lugng mua trong | ngy 16n nhat mm
X3 Luong mua lién tuc trong 3 ngay lon nhét mm
X5 Luong mua lién tuc trong 5 ngay 16n nhét mm

Phdn tich tan sudat mwa

Phan tich tin suat mua rat hiru ich trong viéc giam thiéu
rti ro 1di, ngap lut va thiét ké cac céng trinh kiém soat lii.
Phén 16n quy mo cac cong trinh kiém soét 1d duoc xac dinh
dwa vio tan sudt mua, v6i gla thiét khong bién dong theo
thoi gian. Vi vay, cac duong tan sudt duoc thiét 1ap dwa vao
dit liéu quan tric mua trong qua khir s& khong dam bao trong
diéu kién BDKH béi hau hét cac tran mua, 1ii cuc doan xay
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ra trong vai thap ky gan ddy da vuot cac mdc lich st [14].
Nghién ctru nay sir dung phuong phap duoc trinh bay trong
cac nghién ctru [15, 16] dé xac dinh tan suit mua. Phuong
phép nay str dung ham phéan bd xac suat Gumbel, hay con
goi 1a phan bd xé4c suét cyc tri loai I (EV1 - Extreme Value
type I), voi cac tham sé dugc xac dinh theo phuong phap
mo-men [16] nhu duoc thé hién trong phwong trinh (1).

1
¢ - aln(=In(1-—)) (1)

Q(Tr) =
Trong d6: a va & 1a tham s6 ty 1& va vi tri ctia cac phan phoi
Gumbel; 77 13 tan suat chu ky.

Két qua va thao luan
Danh gia bién dong mwa lon theo khong gian

Mac du cac moé hinh khi hau d phan giai cao da cho
thdy nhiing tién bo vé két qua md phong so voi thuc té,
nhung van ton tai sai s6 do su chua hoan thién cua cac so dd
tham s6 hoa vat 1y, diéu kién bién va do phan giai cia mo
hinh [17]. M6 hinh thuong cho du bao tét tai cac khu vuc
dia hinh thép va du bao thién nho & cac khu vuc nti cao.
Vi véy, thuc hanh phd bién danh gia tac dong ciia BDKH 1a
lay két qua mo phong cho giai doan twong lai so sanh véi
két qua md phong cho giai doan co s¢. Nhu vay, sai sd ciia
mo hinh dugc hiéu s& tu triét tiéu 1an nhau. Céc hinh 2, 3, 4
minh hoa dy tinh bién dong mua lon theo khong gian trén
toan Iuu vyc soéng Pa - Thao trong tuong lai so voi giai doan
khi hiu co so (1991-2010), d6 1a giai doan di xay ra nhidu
tran mua, 10 16n trong vong 50 nam trd lai day.

Bién dong mu ngSon| | Bién dong mura 1 ngay max (%)
giai doar (1021 2040)

giai doan (2041-2060)
| N .
NS » & A

Bién dong mua 1 ngay max ('
giai doan (2081-2100)

N .
&

Hinh 2. Dy tinh bién dong mua 1 ngay max (X1) & cac giai doan
khi hau trong tuong lai (kich ban RCP4.5) so vdi giai doan cg s
1991-2010.
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Bién dong mua 3 ngay max (%)
giai doan (2021-2040)

Bién dong mua 3 ngay max (%)
giai doan (2041-2060)
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Bién dong mua 3 ngay max (%)
giai doan (2081-2100)
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Bién dong mua 3 ngay max (%)
giai doan (2061-2080)
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Hinh 3. Dy tinh bién dong mua 3 ngay max (X3) & cac giai doan
khi hau trong tuong lai (kich ban RCP4.5) so vdi giai doan co s6
1991-2010.

Bién dong mua 5 ngay max (%)
giai doan (2021-2040)

Bién dong mua 5 ngay max (%)
giai doan (2041-2060)
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Bién dong mua 5 ngay max (%)
giai doan (2061-2080)
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Bién dong mua 5 ngay max (%)
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Hinh 4. Dy tinh bién dong mua 5 ngay max (X5) & cac giai doan
khi hau trong tuong lai (kich ban RCP4.5) so vdi giai doan co s6
1991-2010.

Két qua md phong va phan tich cho thay, du tinh bién
dong mua 16n trong tuong lai c6 su khac biét kha 16n vé
khong gian trong cac giai doan khi hdu khac nhau. Cac dac
trung mua 16n thdi doan ngén duoc du tinh gia ting dang
ké & phﬁn luu vuc trén lanh thd Viét Nam, dic biét trong
giai doan khi héu 2021-2060. Cac tam mua 16n ¢ khu vuc
Son La va Lao Cai dy tinh ¢6 noi tang tir 70 dén 100% so
véi giai doan khi hau co so. Trong khi d6, mua 16n c¢6 xu
thé giam (c6 noi t6i -50%) & khu vuc Lai Chau va Yén Bai
trong nira cudi thé ky (hinh 3 va 4). Tuong tu, dic trung
mua 16n dy tinh cho phan luu vyc bén 1anh thd Trung Qubc
cling gia ting kha manh va lam tang rui ro & va ngap lut cho
khu vuc ha du.
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Danh gia bién dong vé tian sudt mwa lon

Céc hinh 5, 6, 7 minh hoa dy tinh v& tan sudt mua 16n
O céc thoi ky khi hau trong tuong lai tai mot s6 vi tri tram
quan tric ¢ luu vuc séong Pa - Thao (phan lanh thd Viét
Nam) so v6i giai doan khi hau co s¢. Twong tmg véi xu thé
vé tim mua 16n, tin sudt mua 16n thoi doan ngén duoc du
bao tang nhe ¢ cac tram Son La va Lao Cai, nhung lai c6 xu
thé giam ro rét o cac tram Lai Chau va Yén Bai. Luong mua
gia tang chii yéu duoc du bao cho thoi doan 1 dén 3 ngay,
trung binh khoang 10% duoc dy tinh cho khu vyc Son La.
Trong khi d6 trén toan luu vuc, lugng mua thoi doan 5 ngay
lién tuc déu dugc du tinh c6 xu hudng giam, giam nhidu
nhét 1a & Lai Chau, trung binh khoang 30% va 20% ¢ khu
vuc Yén Bai.

Xu thé bién dong mua 16n thdi doan ngén ciing khong
thé hién rd quy ludt trong tng véi cac giai doan khi hau
trong twong lai, nhung nhin chung, cang vé cubi thé ky thi
mirc d6 bién dong cang 16n.

600 600
(a) X1 Lai Chau (b) X1 Son La
E ——2021-2040 ——2041-2060 E ——2021-2040 ——2041-2060
é 400 ——2061-2080 ——2081-2100 E 400 - ——2061-2080 ——2081-2100
= ===1991-2010 s ===1991-2010
= s
E £
: :
g £ 200
- -
0 0

2 5 10 25 50 100 2 5 10 25 50 100

Chu ky I3p lai (niim) Chu ky 13p lai (niim)
600 600

(¢) X1 Lao Cai (d) X1 Yeén Bii
’g ——2021-2040 ——2041-2060 E ——2021-2040 ——2041-2060
= | ——2061-2080 ——2081-2100 E | ——2061-2080 ——2081-2100
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= // =
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2 5 10 25 50 100 2 5 10 25 50 100

Chu ky lap lai (nim) Chu ky lip lai (nim)

Hinh 5. Tan suit mua 1 ngay max (X1) tai Lai Chau, Son La, Lao
Cai va Yén Bai trong tuong lai so véi giai doan cg s 1991-2010.

600 600
(a) X3 Lai Chau (b) X3 Son La
- ——2021-2040 ——2041-2060 -
] vty o £ ——2021-2040 ——2041-2060
£ 2061-2080 20812100 E | ——2061-2080 ——2081-2100
= 400 = 400
= s -== 1991-2010
= =
g g
g g
£200 £ 200
a3 2
0 . . . 0 . . . .
2 5 10 25 50 100 2 5 10 25 50 100
Chu ky lap lai (nim) Chu ky 13p lai (nim)
600 600
(¢) X3 Lao Cai (d) X3 Yén Bii
T ——2021-2040 ——2041-2060 T
E [ ——2061-2080 ——2081-2100 E
2400 T eei010 10
= =
£ £
g g
Eo00 | £ 200
= = ——2021-2040  ——2041-2060
——2061-2080 ——2081-2100
-== 1991-2010
0 . . . . 0 . . . .
2 5 10 25 50 100 2 5 10 25 50 100

Chu ky lip lai (niim) Chu Ky Iip lai (niim)

Hinh 6. Tan suit mua 3 ngay max (X3) tai Lai Chau, Son La, Lao
Cai va Yén Bai trong tuong lai so véi giai doan cg s 1991-2010.
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Hinh 7. Tan suat mua 5 ngay max (X5) tai Lai Chau, Son La, Lao
Cai va Yén Bai trong tuong lai so véi giai doan ca s6 1991-2010.

Két luan

bic diém ndi bat nhat cua mé hinh chi tiét hoa dong luc
d6 1a kha ning mo phong tét cac hién tuong thoi tiét cuc
doan xay ra & quy mé nho do nhiing céi tién vé ciu tric
va do phan giai cia mé hinh. Trén co sé do, nghién ctru da
danh gia dugc bién dong vé khong gian va thoi gian cia
cac dic trung mua 16n thoi doan ngin cho luu vuc séng
ba - Thao. Trong d6, mua 16n dugc du tinh s€ gia tang &
nhiéu noi trén luu vue, dan dén tang rui ro 1 lut cho khu
vuc ha du. Ngugc lai, cling c6 mot s6 noi mua 16n duge du
tinh s& giam. Tuy van con ton tai sy khong chic chén trong
két qua danh gi4 do sai s6 mé hinh va tinh bat dinh cta kich
ban du bao, cac két qua cta nghién ciru nay dugce cho 1a tai
lidu tham khao tt & cdp do luu vuc séng, hd trg qué trinh ra
quyét dinh vé thich img véi BDKH va giam nhe rui ro thién
tai cho ha du.

Noi dung bai bao 1a mot phan két qua nghién ciru cua
Tiéu du an 30/FIRST/1a/KLORCE “Tiép thu cong nghé
tinh toan mua, 1 16n cho cac luu vyc song lién qudc gia
trong diéu kién han ché hoic khong c6 dit liéu do dac - Ap
dung thir nghiém cho luu vuc song Pa - Thao (bao gém ca
phan luu vuc thude lanh thd Trung Qudc)”, do Phong thi
nghiém trong diém qudc gia vé& dong luc hoc song bién va
CHRL - Hoa Ky thyc hién nam 2018-2019. Cac tac gia xin
chan thanh cam on.
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Tém tit:

Kem tin nhiét nén silicon 1a vat liéu giao dién nhiét dién hinh dwoc sir dung dé nang cao hiéu qua trao doi nhiét &
16p tiép giap giita ngudn nhiét va bd tan nhiét cia linh kién dién tir. P& ting hé s6 din nhiét ciia kem nén silicon,
cac chit dém cé d9 din nhiét cao dwgc thém vao va phén tan dong déu trong nén kem, ching han nhu nhém oxit,
kém oxit, graphit, bt nhom... Graphene la vt li¢u c6 nhiéu tinh chét co 1y wu viét, trong dé c6 hé s din nhiét cao
(k~5000 W/m.K), do vay vit liéu nay c6 tiém ning ing dung l6n trong linh vuc tin nhlet cho cac linh kién va thiét
bi cong suét 16n noi chung, trong kem tdn nhiét néi riéng. Bai bao nay trinh bay mét s6 két qua thu dugc trong viéc
ché tao va khio sat tinh chét ciia kem tin nhiét nén silicon chira thanh phin graphene. D¢ ting kha ning phén tin
ciia graphene trong nén kem silicon, graphene dwgc bién tinh gin nhém chirc -COOH va sir dung thiét bi nghién bi
ning lwgng cao 8000D Mixer/Mill trong qua trinh phén tan. Két qua khao st cho thiy, d9 din nhiét ciia kem ting
1én theo ham lwong ciia graphene, wng véi 1% thé tich ciia graphene thi d9 din nhiét ciia kem tin nhiét ting 1én dén
230%. Nhw viy, vat liéu graphene da gitp cai thién tinh din nhiét ciia kem tan nhiét nén silicon, ¢6 tiém niing \ng
dung 16m trong viéc ning cao hiéu qua tan nhiét cho cac linh kién dién tir va cac thiét bi cong suit 1on.

Tir khéa: graphene, hé so6 din nhiét, kem tin nhigt, silicon.

Chi s6 phén loai: 1.8

o £ 'y
Dat van dé

Gén day, su phat trién cla cong nghé vi di¢n tu, nano di¢n tu
cho phép cac linh kien dién ttr va quang tir ting manh ca vé mat
do linh kién, cong suét va toc do hoat dong [1]. Tuy nhién, cac
linh kién dién tir cong suat cao nhu dibt phat quang cong sudt cao
High Brightness LED (HB-LED) hay vi xur ly mdy tinh (CPU) khi
hoat dong trong mot thoi gian di dai s& tiéu ton nang lugng va giai
phong nhiét lugng 16n, lam dnh hudng dén tudi tho cua thiét bi [2].
Do vdy viéc cai tién, nang cao hiéu qué tan nhiét s& gitp kéo dai
tudi tho, ting hiéu sudt va cong suat phat quang, nang cao toc do va
hiéu qua hoat dong ciia linh kién va thiét bj dién tir cong suét [3, 4].

Do giita bé mit cta ngudn nhidt va bo tan nhiét khong bang
phé‘ing, c6 d6 nhdm tao thanh cac khe khong khi véi do dan nhiét
thép (0,026 W/m.K), nén viéc st dung kem tan nhiét aé nang cao
higu qua trao doi nhiét tai 16p tiép gidp la rat can thiét [5]. Kem
tan nhiét ¢6 cAu tao tir hai thanh phan chinh la nén polyme va
chat dém, trong d6 silicon 1a mot hop chat polyme thuong duoc
st dung lam chét nén do su 6n dinh nhiét d¢, ddc tinh wt, nang
lugng bé mit thip dé co thé trai déu trén bé mat 16p tiép giap gitra
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linh kién dién tir va hé thong tan nhiét [6-7]. Thanh phan dn nhiét
chinh trong kem tan nhiét silicon la chat dém, chung 1a cac hat
kich thudc pm véi do dan nhiét cao dugc phan tan dong déu trong
nén silicon nhu hat cdcbon, nhom oxit, k&m oxit, graphit...[8-12].
Dé nang cao hon nita h¢ s dan nhiét ctia kem thi mot s6 vat lidu
nano di duoc nghién ciru sir dung 1am chit dém nhu hat cau nano
cacbon, 6ng nano cacbon... [13, 15].

Graphene [a vat li€u nano cacbon hai chiéu, tao thanh tir céc
16p nguyén tir cacbon dugc sip xép theo mang luc gide vai lién
két sp? [16]. Graphene di thu hit duoc sy quan tim sau sdc trong
nhiéu linh vye do cac tinh chat vat Iy va hoa hoc dic biét cia
ching. Nghién ctru cua Baladin va cong su chi ra réng, do dan
nhiét trong mat phang cta graphene don 16p 1én toi 5200 W/m.K
[17] (so véi do dan nhiét cia CNTs 1a 2000 W/m.K va Ag 1a 410
W/m. K) [18, 19]. Tinh dan nhiét wu viét cua graphene (20, 21] da
mora tiém ndng img dung 16n trong tan nhiét cho céc thiét bi cong
suit cao [22-24].

Trén thé gioi di co nghién ctru vé mg dung graphene trong
kem tan nhiét silicon, tuy nghién nghién ctru nay st dung graphene
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Abstract:

Silicone grease is a typical thermal interface material,
which is used to improve the heat exchange efficiency
in the junction between the heat source and the heat
sink of electronic components. To increase the thermal
conductivity of silicone grease, high thermal conductive
additives (aluminum oxide, zinc oxide, graphite,
aluminum powder...) are added and evenly dispersed
in the based grease. Graphene is known as the material
owning many excellent properties such as low density,
high hardness, and high thermal conductivity. It
suggests an approach to the application of graphene
as an additive to enhance thermal conductivity of
silicone grease. In this paper, we present some obtained
results in the fabrication of high thermal conductive
grease containing graphene. The 8000D Mixer/Mill
(High-Energy Ball Mill) equipment was used to mix
carboxylated graphene nanoplatelets (GNPs) and
silicone. The thermal conductivity of the obtained
grease was examined by Transient Hot Bridge THB-
100 equipment. The results exhibited that GNPs was
efficient for the thermal conductivity enhancement of
silicone grease, and it provided a thermal conductivity
enhancement upto 230% with 1.00 vol.% of GNPs. The
obtained results confirmed the advantages of graphene
as an additive in grease for the heat dissipation of high
power electronic devices.

Keywords: graphene, silicone, thermal conductivity
coefficient, thermal grease.

Classification number: 1.8
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dé phan tan tryc tiép vao dau silicon bang thiét bj khudy tron co hoc
[25]. Viéc sir dung thiét bi nghién bi ning luong cao dé phan tin
graphene vao nén kem silicon van chua dugc nghién ciru. Trong
béo co nay, ching tdi trinh bay cac két qua thu duoc trong ché
tao va khdo sat tinh chat kem tan nhiét chira thanh phan graphene
nanoplatelets bang cach sir dung phuong phap bién tinh chirc ning
héa nhoém -COOH va sir dung thiét bi nghién bi ning luong cao
8000D Mixer/Mill dé nang cao hiéu qua phan tan cia graphene
trong nén kem tan nhiét silicon.

Vit li¢u graphene nanoplatelets (GNP) dugc mua tir Hang
ACS Material vai do sach 1a 99,5%, do day 2-10 nm, duong kinh
khoang 5 pm, khoi luong riéng 2,3 g/em’, dién tich bé mit 20-
40 m¥/g. B& mit cla graphene dwgc bién tinh gin nhom chirc
carboxyl dé ndng cao hiéu qua phan tin trong nén kem tan nhiét
silicon [26]. Cac hoa cht duoc sir dung dé thyc hién quy trinh bién
tinh bao gom HNO, (Merck), H,SO, (Merck). Dau silicon sir dung
trong nghién ctru la polydimethylsiloxane cia Hang Momentive
voi d§ nhot 350 cst va nhiét do bay hoi khoang 300°C. Qua trinh
graphene bién tinh gan nhom chirc duoc thuc hién theo quy trinh
nhu hinh 1.

— B A .
< GNP > 100 ml HNO; Khuay Dung dich A
_(00mg) II:Il 300 ml H,SO, 70°C, 5h (huyén phu)
May loc hat Loc véi
chéan khong nudc cat
Shy kho
Gr-COOH khd Gr-COOH
udt

Hinh 1. Quy trinh bién tinh graphene véi nhém chiic Gr-COOH.

Sau khi gén nhom chirc thanh cong, nhém nghién ciru ché tao
kem tan nhiét theo hai quy trinh nhu hinh 2 va so sanh két qua
giita hai quy trinh nay dé tim duoc quy trinh phu hop trong viée
ché tao kem.

Dau silicon

D3u/Gr
1:10
|
=
m|®
= =z
W | . L
2|7 Kemsilicon Kem silicon E: 2
=|a |=
_12 +
Silicon/Gr
Silicon/Gr

Hinh 2. Quy trinh téng hgp kem tan nhiét nén silicon chda thanh phan
graphene.
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* Quy trinh 1:

- Budce 1: khqu tron vét liéu Gr-COOH véi kem nén silicon
bang phwong phép co hoc thong thudng dé thu duge hdn hop.

- Budce 2: nghién hdn hop thu duoc & bude 1 bang thiét bi
8000D Mixer/Mill (High-Energy Ball Mill) trong thoi gian tur
0,5-3 gior dé thu dwgc kem tan nhiét nén silicon chira thanh phan
graphene.

* Quy trinh 2:

- Bude 1: pha tron vat liéu Gr-COOH vao du silicon vé6i ty 1&
1:10 thu dugc hon hop dau/Gr.

- Budc 2: khudy tron hon hop daw/Gr véi kem nén silicon.

- Budce 3: nghién hdn hop thu duoc & bude 2 bang thiét bi
8000D Mixer /Mill (High-Energy Ball Mill) trong thoi gian tir
0,5-3 gior dé thu dwgc kem tan nhiét nén silicon chira thanh phan
graphene

dung dé kiém tra hinh théi hoc bé mat va sy phén tan cla graphene
trong nén kem tan nhiét. Thanh phén hoa hoc trong kem tan nhigt
duoc kiém tra boi thiét bi quang pho chuyen d6i hong ngoal FTIR.
Phé tan xa Raman dugc sit dung aé klem tra nhig bién dbi ciu
tric vat liéu graphene sau khi bién tinh gin nhém chirc -COOH. Do
dan nhiét cua kem tan nhiét duoc xac dinh béng thiét bi Tranient
Hot Bridge THB-100.

Ket qua

Hinh 3 1a anh FESEM cua cac hat graphene nanoplatelets, do
day cua graphene trong pham vi tir 2-10 nm, duong kinh trung
binh khodng 5 um véi d¢ sach cao va d¢ tinh khiét 99%.

e

IMS-NKL 5.0kV 8.7mm x100k SE(M)

Hinh 3. Anh FESEM ciia graphene nanoplatelets.

Hinh 4 1a phé tan xa Raman cua vat liéu trude va sau khi bién
tinh gin nhom chirc -COOH. Vi vat liéu graphene két qua cho
thiy, cic ddc diém ndi bat nhat ciia graphene ¢ budc song 1584
cm 1a dai G (graphit) va dai 2D & budce song 2682 cm™ [26]. Dinh
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G sinh ra tir mang graphene dic trung cho tinh trat ty ciia cau tric
trong d6 cac nguyén tir cacbon sip xép theo trat ty dang vong sau
canh. Dinh 2D la dai ddc trung ctia graphene, n6 dugc hinh thanh
tir dao dong ctia cic nguyén tir cacbon ¢ trang thai sp? [26]. Nhu
vy, v6i graphene chua bién tinh két qua cho thdy graphene khong
xuat hién dai D, thé hién r?mg graphene c6 do tinh khiét cao.

Két qua Raman ciia Gr-COOH xuat hién dai D tai budc song
1340 cm! thé hién khiém khuyét cua vat liéu graphene. Diéu nay
cho thdy sy tin cong cua axit vao mang graphene, do do tao diéu
kién cho sy neo dau cua cac nhom -COOH trén graphene. Ty
1¢ cuong d6 ddi D so véi dai G (I/1,) thé hién d¢ sai hong ciia
graphene [27]. Sy gia ting ty 1€ cuong d¢ dinh [/ cho thay su
bién dbi tir lién két sp* (C=C) thanh lién két sp* (C-C) trén bé mat
graphene sau khi xir Iy bién tinh trong hon hop dung dich axit
HNO, va H,SO, [28].

G —— Gr-COOH
—— Graphene
El
&
:8.
o
=
0
5
© D
2D
T T T
1000 1500 2000 2500 3000

Budc soéng (cm™)

Hinh 4. Phé Raman ctia GNP va Gr-COOH.

Hinh 5 13 két qua do pho hong ngoai bién d6i FTIR ciia vat
ligu graphene va Gr-COOH. Két qua cho thy ton tai cac dinh dic
trung o budce song 3340 cm!, day la dinh dac trung cho sy dao
dong kéo dai cua lién két O-H trong H,0 [29]. Céc dinh dao dong
trong ving 3340 cm™ ¢6 xu hudng md rong vé phia tan s thap
sau khi bién tinh 1a do anh huong cua céc lién két O-H trong nhém
-COOH. Két qua cho thy, sy xudt hién thém dinh ¢ budc song
1633 ecm duoc cho 14 sw rung dong trong mit phing (C=C) cua
than chi va dinh 1064 cm™ hién thi su rung dong cua lién két C-0.
Két qua phd hong ngoai ciia Gr-COOH cho thiy xut hién thém
dinh 1708 cm’! tuong (g v6i dao dong ciia lién két C=0 trong
nhom -COOH [29]. Cac dinh dic trung trén pho FTIR d cho thay
sur ton tai ciia nhom carboxyl trén bé mat graphene sau khi dugc xtr
Iy gdn nhém chirc bang hdn hop axit HNO, va H,8O,
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Hinh 5. Phd FTIR ctia graphene va Gr-COOH.

Hinh 6. Hinh anh miu kem dugc ché tao vdi thoi gian nghién khac
nhau.

Hinh 6 12 anh chyp ctia kem tan nhiét silicon chura 1 vol.% véi
thoi gian nghién khac nhau theo quy trinh 1. C6 thé nhén thay, vé
mat trye quan khi tang thoi gian nghién tir 30 phut 1én dén 3 gio
thi mau sac cta kem tan nhiét sim dan, diéu nay cho thay hiéu qua
phan tan ting theo thdi gian nghién va dat dugc gid tri tdi wu sau
thoi gian nghién du 16n. Vi vy, phuong phap SEM di duoc sir
dung dé khao sat sy phan tin ctia graphene trong nén kem dé xéc
dinh thoi gian nghién t6i wu.

Hinh 7 1a anh SEM cua kem tan nhiét silicon dugc st dung
trong nghién ciru, két qua cho thay kem chira mot sb chat dém c6
kich thudc 16n va nhd phan b trong kem. Sy tOn tai cua chit dém
kich thudc khac nhau ¢6 tac dung hinh thanh ciu tric xen k& day
dac trong kem silicon, thuan lgi cho viéc dan nhiét trong nén kem.

IMS-NKL 5.0kV 5.1mm x700 SE{M)
N 2 9 R o
Hinh 7. Anh FESEM ctia kem nén silicon.
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Hinh 8. Anh FESEM ciia kem tan nhiét chiia Gr-COOH theo thi gian
nghién,

Hinh 8 la anh SEM cta kem tan nhiét chira Gr-COOH ¢ do
phan giai cao theo thoi gian nghién tir 1 gior dén 4 gio theo quy
trinh 1. K&t qua cho thiy véi thoi gian nghién 1 gio thi vin con
hién twong ty d4m cua graphene trong nén kem tan nhiét. Khi tang
thoi gian nghién 18n thi hién tuong tu dam giam xuong va graphene
dat hiéu qua phén tan t5t & thoi gian nghién it nht 3 gio. So sanh
giita két qua nghlen trong thoi gian 3 gio va 4 gio thi thdy ¢6 su
tuong dong nhau vé€ sy phan tan, vi vy c6 thé két luan thoi gian
nghién toi wu dé phan tan graphene trong nén kem tan nhiét silicon
1a 3 gio.

Hinh 9 la anh SEM ctia kem tan nhiét chira Gr-COOH ¢ do
phén giai cao, thé hién graphene phan tin dong déu trong kem va
nén silicon phu déu 1én céc tim graphene. Nhu vay, graphene ¢6
kha ning twong thich tot va phan tan tit trong kem silicon, do d6
lam ting kha ning dan nhiét ctia kem.

IMS-NKL 5.0kV 4.2mm x30.0k SE(M) 1.00um

Hinh 9. Anh FESEM ciia kem tan nhiét chia Gr-COOH & d phan giai
cao.
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Hinh 10 1a pho Raman cta kem nhiét chira 1 vol.% Gr-COOH.
Trén két qua Raman cia kem xudt hién dinh dic trung cia
graphene, dinh G ¢ budc song 1584 cm™! va dinh déc trung cho
lién két sp? 2D ¢ bude song 2682 em™!. Nhur vy, cac dinh déc trung
graphene xuét hién trong pho Raman ciia kem tan nhiét da khang
dinh réng graphene c6 sy tuong thich, phén tin tot va khong bién
d6i vé mit hoa hoc khi pha tron vao nén kem tan nhiét silicon.

Kem silicon
Kem Gr-COOH

El

= G Peak

c.

el J 1?84

bl ;

=

0

=]

Q

! 2D Peak
/ 2682
T T T
1500 2000 2500

Buwée song [em™']
Hinh 10. Phé Raman ctia kem tan nhiét.

Hinh 11 1a két qua khao sat do dan nhiét ciia kem tan nhiét
chira 1% graphene theo thoi gian nghién khac nhau tir 30 phiit
dén 3,5 gio. Két qua khao sat do dan nhiét cua kem véi thoi gian
nghién khac nhau cho thiy do din nhiét ting khi thoi gian nghién
mau ting. Voi thoi gian nghién 3 gio 46 dan dat gia tri cao nhat 1a
6,048 W/mK. Diéu nay cho thiy sy anh hudng cua hiéu qua phan
tan graphene dén do dan nhiét cua kem tan nhiét 1a rat 16n. Khi
tang thoi gian nghién hon 3 gio thi do din nhiét khong co su thay
d6i nhiéu va dat t6i gia tri bdo hoa, diéu nay 1a phti hop va mot lan
nita khing dinh thoi gian nghién t6i wu 1a 3 gio.
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Hinh 11. Két qua do dan nhiét véi thoi gian nghién khac nhau.
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Khoa hoc Tu nhién n—

Pé d4nh gi4 sy anh huong cua dau silicon trong quy trinh ché
tao, chiing t61 tién hanh khao sat o dan nhiét ciia kem tan nhiét
nén silicon chira thanh phan graphene theo hai quy trinh ché tao
da néu o trén (hinh 12). Két qua do do dan nhiét ciia kem tan nhiét
graphene (g voi quy trinh 1 cho thy, véi ham lugng thé tich cua
graphene 13 0,25%, 0,5%, 0,75%, 1% thi 6 dan nhiét ciia kem
tan nhiét tang 1én lan luot 1a 95%, 139%, 179%, 230%. Két qua
do do dan nhiét cua kem tan nhiét graphene tmg véi quy trinh 2
cho thdy, khi ham luong thé tich cua graphene 13 0,25%, 0,5%,
0,75%, 1% thi d6 dan nhiét ctia kem tan nhiét tang 1én lan luot 1
80%, 64,28%, 62%, 26%. Nhitng két qua nay da cho thdy su khac
biét vé do dan nhiét giira hai quy trinh: véi quy trinh 1 thi do dan
nhiét cua kem tang theo ham lugng graphene, trong khi theo quy
trinh 2 thi d6 dan nhiét ctia kem lai giam dan khi ham lugng cua
graphene vuot qua 0,25%. Didu nay dugc giai thich do quy trinh
2 nhom nghién ctru st dung dau silicone dé hd trg sy phan tan cua
graphene trong nén kem tan nhiét. Tuy nhién, viéc dua thém dau
silicon vao nén kem s& cang lam loang kem tan nhiét, lim giam ty
18 ctia chit dém c6 do dan nhiét cao va tang ty 18 cua dau silicon
c6 do dan nhiét thap, dan dén do dan nhiét tong thé ctia kem giam.
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Hinh 12. Két qua d¢ dan nhiét ctia kem chiia Gr-COOH.

V6i phuong phap khudy tron co hoc ma Wei Yu va cong su
da thuc hién két qua cho théy d6 dan nhiét cua kem ting lén dén
668% vai nong do graphene cao 4,25%. Két qua nghién ctru cia
ching t6i tuy thuc hién v6i nong do graphene thap 1a 1% nhung
do dan nhiét da dugc cai thién déng ké, tang 1én 230%, tuc la
gip 3,3 lan so v6i kem nén silcon ban dau. Trong khi d6 & ham
lugng graphene 1% twong (g thi két qua ma nhom Wei Yu dat
dugc ¢6 do dan nhiét chi tang lén khoang 160%. Nhu vy ¢6 thé
thiy, phuong phap nghlen bi nang lugng cao cho hiéu qua phan tan
graphene rat tt va gitp nang cao dang ké hé sb dan nhiét cho kem
tan nhiét chira thanh phan graphene.

Ching toi da ché tao thanh cong kem tan nhiét nén silicon gia
cuong vat lieu Gr-COOH. Két qua phan tich Raman, FTIR cho
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thay sur ton tai cia nhom carboxyl trén bé mit graphene sau khi
duoc xtr Iy gan nhom chirc hoa hoc bing hon hop axit HNO, va
H,SO,. Cac anh FESEM da chimg minh rang, vat licu graphene
sau kh1 gan nhom chitc -COOH di phan tan tot trong kem bing
cach st dung thiét bi nghién bi ning luong cao. Két qua khao sat
thoi gian nghién cho thay thoi gian nghién t6i wu 1a 3 gio dé dat
dugc sy phan tan tot cia graphene trong nén kem tan nhiét. Do
dan nhiét duoc khao sat boi thiét bi Tranient Hot Bridge THB-100
dd cho thdy do dan nhiét cua kem ting theo ham luong cua Gr-
COOH, g v6i ty 1& 1% thé tich Gr-COOH cho sy gia tang do
dan nhiét cia kem silicon 16n dén 230%. Cac két qua thu dwgc da
khang dinh graphene 1a phu gia wu viét cho kem tan nhiét silicon
v c6 tiém ning ng dung 16n trong linh vyc tan nhiét cho cac thiét
bi dién tr cong suit cao.

L01 CAM ON

Nghién ,cfru nay dugc thuc hién voi sy tai trg kinh phi tur tiéu
dy an ma so 16/FIRST/1.a/IMS thugc Dy an “Pay manh doi méi
sang tao thong qua nghién ctru, khoa hoc va cong ngh¢” - FIRST.
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Nghién ciru phwong phap chup anh cit 16p dién toan
thé hé thir tw khao sat thap cong nghiép kich thwadc lon

Ping Nguyén Thé Duy’, Nguyén Thanh Chau,
Tran Thanh Minh, Nguyén Viin Chuin, Nguyén Ngoc Nhat Anh

Trung tam Ung dung ky thudt hat nhdn trong céng nghiép,
Vién Nang luong nguyén tur Viét Nam

Ngay nhén bai 1/7/2019; ngay chuyén phan bién 4/7/2019; ngay nhan phan bién 5/8/2019; ngay chip nhan ding 19/8/2019

Tom tit:

Ngay sau khi thé h¢ thir nhit dwge phat minh vao cudi thip nién 60 ciia thé ky XX, cong ngh¢ chup cit 16p dién toan
(CT) da phat trién mét cach nhanh chéng chi trong khoéng thoi gian hon 10 nim sau dé. Thé hé thir 3 thwong mai
xuit hién vao nim 1975, gitp giai quyét cac vin dé vé thoi gian do dac ciia hai thé hé trweéc d6. Nam 1976, thé hé thi
tw ra doi dé giai quyét tiép cac vin dé vé kich thwée miu, dnh tron gia va do 6n dinh chung cia thiét bi. Ngay nay,
bén canh CT trong y té, pham vi img dung ciia CT ngay cang dwgc mé rong, véi nhu cu thuye tién gia ting nhanh
chéng. CT dwgc xem nhwr 13 mét cong cu kiém tra khdng pha hity hién dai, 4p dung trén cac doi twong cé kich thuée
tir vai mm cho dén vai mét trong rét nhiéu linh vue kinh té - xa hdi, trong d6 cé viéc kiém tra khio sat thiét bi, thap
loc héa diu dang van hanh. Trung tdm Ung dung k§ thuit hat nhén trong cdng nghiép (CANTTI) 12 mt trong sb it
don vi tai Viét Nam di va dang nghién ctru, thiét ké va ché tao thiét bi CT cong nghiép. Bai bao trinh bay vé két qua
nghién ciru, ché tao phén cting co khi thiét bi CT thé hé thir tw khao sat thap cong nghiép kich thwée 16m, cac thuat
toan tai tao anh va quan trong nhit 13 hinh hoc dung dnh thé hé thir tw. Mot s6 két qua thir nghiém trén méu thir
trong phong thi nghi¢ém ciing dwgc trinh bay & bai bao nay.

Tir khéa: ART, chup cit 16p dién toan, CT, CT thé hé thi tu.
Chi sé phdn logi: 2.3
gian chup lau nhung van c6 nhiéu tiém ning tng dung dé

giai quyét cac bai toan trong qué trinh van hanh cac thiét bi
cong nghiép, dac biét trong cong nghiép loc hoa dau.

Md dau

Chup cit 16p dién toan CT la mot cong cu chan doan
hiéu qua trong y té tir nhiéu nam qua. Vi cac tinh ning
wu viét, CT da dugc tmg dung rat rong ri trong nhiéu linh
vuc khac. Tur thoi diém dugc phat minh vao nhiing nim
cubi thap nién 60 cua thé ky trudc, cho dén nay da co 7 thé
hé CT thuong mai dugc sir dung trong y té, cong nghiép,
nghién ctru khoa hoc va dugc phan ra thanh 3 nhéom theo d6
phan giai bao gdm: nanoCT, microCT va macroCT. Thiét b
nanoCT hién nay c6 thé dat dén d6 phéan giai dudi 100 nm
v6i kich thuéc mau ¢& vai mm. Cong nghé microCT c6 do
phan giai khong gian tir vai pm dén 100 pm véi kich thude
mau khong qua 100 mm. MacroCT bao gom ca CT y té voi
d6 phan giai khong gian tir 0,1 mm dén vai mm. Mot s6 thiét
bi CT cong nghiép st dung may gia toc tuyén tinh cé thé
chup duoc cic mau van c& 16n véi khéi luong 1én t6i 7 tan
[1], khoang cach tir may phat dén dau do 1én dén vai mét [2].
Pa s thiét bi CT néu trén str dung may phat tia X va dugc
véan hanh trong nha. Mot s rt it thiét bi CT cong nghiép

Thép cong nghiép Iudn cé hinh try tron, cao, thémh thap
bang thép day, xung quanh thap c6 nhiéu két cau nhu san
cong tac, cac ong dan, van... Do d6 thiét bi CT khao sat thap
can ¢6 ciu trac co khi tinh gon, tranh vudng viu cac céu
kién bén ngoai thap khi van hanh. Hinh 1B mo ta cAu hinh
CT thé hé thir tu khao sat thap cong nghiép duoc dé xuat
trong chwong trinh hop tac ky thuat vé chup cét 16p dién
toan cong nghiép cua Co quan Ning lugng nguyén tir qudc
té (IAEA) [3]. C4u hinh nay cin rit nhidu dau do phong xa
bb tri ¢b dinh trén mot duong tron quanh thap. Mot ngudn
phong xa hoat do cao, khong dugc che chin s& chay quanh
mot duong tron c6 duong kinh nho hon dudng tron dau do.
Céu hinh nay c¢6 uu diém vé kich thude va nguyén 1y van
hanh. Kich thudc co khi cta cdu hinh nho hon rat nhidu so
v6i cau hinh thé hé thir ba (hinh 1A) véi cing kich thude

¢6 thé di chuyén dé ing dung trén cac ddi twong ngoai cong
truong. Kha nang cua cac thiét bi dang nay tuy han che, hinh
anh dat duoc c6 do phan giai khong gian khong cao, thoi

‘Tac gia lién hé: Email: theduy@canti.vn
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mau. Tuy nhién nhugc diém cia cdu hinh 13 hinh anh s& co
d6 phan giai thap, liéu buc xa khi van hanh rat cao do nguon
phong xa hoan toan khong dugc che chan.
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Abstract:

Right after the invention of first generation scanner in the
late 1960s of the 20" century, the computed tomography
(CT) technology had developed rapidly within 10 years
later. The third generation scanner was introduced into
the market in 1975 to solve the problem of measurement
time of previous generations. In 1976, the first scanner of
the fourth generation was available to solve the problem
of object size, ring artifacts as well as the general stability
of the third generation. Nowadays along with medical
imaging, CT has been widely used in many fields with
an increasing demand. CT is considered as the modern
non-destructive testing tool that can be applied on object
sizes ranging from millimeters to meters in many socio-
economic fields, including the inspection of currently
running equipment and petrochemical towers. In
Vietnam, Center for Applications of Nuclear Technique
in Industry (CANTI) is one of very few organizations that
has carried out the research, design and construction of
industrial CT scanners. This paper presents the results
on the research and manufacture of the hardware of the
fourth generation CT scanner for inspecting large-sized
industrial towers, the image reconstruction algorithms,
and the most important, the geometric matrix for image
recontruction. Test results on the laboratorial specimen
is also presented in this paper.

Keywords: ART, computed tomography, CT, fourth
generation CT.
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Buong chay cia
nguén phéng xa

Hinh 1. C4u hinh CT thé& hé thd ba (A) va cau hinh thé& hé thy tu
khao sat thap cong nghiép (B).

Tai Viét Nam, nhu cau st dung cac ky thuat tién tién va
hiéu qua dé kiém tra tinh trang hoat dong cua thap loc hoa
dau trong khi van hanh ngay cang ting cao. Mot sb bai toan
cu thé nhu kiém tra tinh trang gach/bé tong chiu Iira trong hé
théng tai sinh xtc tac, kiém tra tinh trang vung vat li¢u dém,
tang pha swong trong thap chung cit chi c6 thé giai quyét
bang k¥ thuét birc xa nhu soi gamma hoc chup cit 16p dién
toan. Pung trudc nhu cau d6, nhém nghién ciru vé hinh anh
hat nhan tai CANTI da nghién ctru va phat trién thanh cong
phuong phap chup cit 16p khao st thap cong nghiép co kich
thudce dén 2 m. Phuong phéap chup dua trén ciu hinh co khi
thé hé thtr tu nhung vé6i s6 luong dau do han ché (8 dau do
Nal(T1) ¢6 kich thudc tinh thé 50x50 mm). Thanh cong ciia
nghién ciru 1 tién dé cho CANTI hoan thién thiét bi nham
mo rong pham vi tng dung, gop phan khai thac va van hanh
hi€u qua, an toan cac nha may cong nghiép.

Ca sd Iy thuyét va phueng phap thuc hién
Nguyén Iy chup cit lop di¢n todn

Phuong phéap chup anh cit 16p CT xéac dinh dugc phan
bd mat do vat chét trong mau vat dua trén tinh toan tir tap
50 liéu hinh chiéu (s6 liéu cac phép do phong xa). Dac trung
cua phuong phap 1a & cach b tri thu thap dit liéu trén 14t cit
vat thé. Mot sb luong 10n cac phép do duoc gh1 nhén trén
mot lat cit, trong d6 mdi phép do lién quan dén vi tri cua
ngudn két hop véi vi tri cia dau do.

Xét truong hop mot chum bire xa c6 cudng do ban dau 7 )
di qua mau vat nhu biéu dién ¢ hinh 2. Cuong dd chum buc
xa I sau khi di qua mau vat nhu sau:

I'=lexp =, fCxy)du] (M)

Gia tri chiéu g(s,8) 1a tich phan dudng (line integral) qua
mau vt va dugc xéac dinh theo phuong trinh (2). Tich phan
nay dugc goi 14 tong tia (ray sum):

9(s,0) = |f, fGey)du|=n(2) )
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Hinh 2. Phép lay hinh chiéu vat thé tai géc 0 st dung chum tia
song song.

Ta c6 thé thiy, mat phang uOs 1a mit phang xO0y xoay
mot goc xoay 0. Trong khong gian 2 chiéu, méi lién hé giira
mat phang gdc va mat phang di xoay mot goc 8 nhu sau:

s =x.cos0 +y.sin@ x = s.cosf — u.sinf 3)

y = s.sinf +u.cos@ u = —x.sinb + y.cosO

Thé (3) vao (2), ta duoc:
9(s,0) =" [ f(x,y) 8(x.cos8 + ysind —s).dxdy (4)

9(s,0)

Két hop toan bd cac tap hinh chiéu trén tat ca cac goc
khac nhau s& thu duoc mét tap sb liéu 2 chiéu G(s,0), hay
con goi 1a sinogram (do anh 2 chiéu ciia b s6 liéu c6 nhing
vét hinh song sin). Sy bién ddi tap hop f(x,y) sang sinogram
G(s,0) dugce goi 1a bién d6i Radon. Bién ddi Radon & mot
gbc 0 x&c dinh dugc trinh bay nhu sau:

9(s,0) =R{f(x,y} = f_if(s.cos@ = w.sinf, s.sind +u.cos).du (6)

=" f(s.cos8 —w.sind,s.sind +u.cosf).du (5)

Bién d6i Radon ngugc (iRadon) 1a qua trinh nguoc cia
bién d6i Radon, tic 14 qué trinh tai dung lai hinh anh tir dix
liéu hinh chiéu do dugc bang cach st dung cac thuat toan
khéc nhau.

fCoy) = R™HG(s,0)} (7

Céc thuat toan phd bién duoc ap dung trong ky thuat
chup cit lop dién toan bao gdm céc thuat toan tai tao dai s6
(ART), chiéu nguoc co loc (FBP), tdi da hoa ky vong (EM),
trong do6 thuat toan FBP duoc str dung phd bién nhat.

Hinh hoc dung dnh thé hé thir tw

Duyng anh chup cit 16p dién toan 1a mot qua trinh tinh
toan gia tri cua tung diém anh duya trén s6 liéu hinh chiéu do
dac thong qua cac thuét toan. Cac gia tri dugc tinh can mot
dia chi dung trén ma tran dnh dé gop phan hién thi thanh
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hinh anh. Trong c4u hinh CT thé hé thw tu, bit ky tia chiéu
nao déu co thé xac dinh dugc bodi 2 tham s6 y va f, trong do
y 1a gbc dugc tao boi tia dang tinh vdi tia di qua tam, va g 1a
gdc tao boi tia di qua tdm néu trén va tryc y nhu mo ta trong
hinh 3. y duoc goi 1a goc do va xac dinh vi tri cia mot tia
trong chum tia hinh quat.

Mot tia chiéu g(y, ) trong chum tia chiéu hinh quat 1a
mot tia chiéu g(s, 6) trong chum tia song song néu cac dicu
kién sau duoc thoa méan:

6=B+y ()

s = Rsiny

V6i R 1a khoang cach giira ngudn phat va tia di qua tim
hé do, L 1a khoang cach tir nguon phat dén diém anh (x,y).

ma trdn anh

! e P I“’
o ST .
o —P 5 o
; / i \jna chiéu

Hinh 3. Hinh hoc cau hinh thé& hé thi tu.

Bién d6i Radon trong trudng hop chum tia hinh quat
nhu sau:

9B = I, 17, 0. Ddl.dy =In () ©

Qua trinh dyng anh can sir dung mot ma tran hinh anh
hé thdng. Hinh 3 mé ta hinh hoc cau hinh thé hé thir tu dugc
su dung dé xac dinh vi tri diém anh can tai tao. Vi cdu hinh
quat thé hé tht tw, phuong phép xac dinh vi tri diém anh qua
tia chiéu duoc tinh nhu sau:

x = L.sin(y + B) — R.sin B (10)

y =—L.cos(y + B) + R.cos 8 (11)

Voi: L(x,y, B)= \/[R +x.sinp-y.cos p] 2+ [x. cosp+7y. sinB]Z (12)

x.cos B+y.sin B

|
i [R+x.sinB—y.cosB (13)
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M@ phéng ciu hinh thé hé thir tw bang phan mém mé
phong cdac qua trinh hat nhéin

Viéc kiém chung hinh hoc dyng anh dugc thuc hién
thong qua s6 liéu mo phong trude khi tién hanh thiét ké chi
tiét va ché tao phan cting co khi. Hinh 4 mé ta cdu hinh do
dac s6 liéu hinh chiéu thé hé thir tu bang chuong trinh mé
phong cac qua trinh hat nhan (MCNP). C4u hinh bao gdm
01 ngudn phong xa Co-60 duoc chuan truc chi véi goc mo
95° va khe mé chudn truc 20 mm c¢b dinh, 8 dau do nhép
nhay Nal(TI) c6 kich thude tinh thé 50x50 mm dugc che
chin boi chi ¢6 do day thay ddi tir 20-70 mm véi mot khe
mé c6 do mo vo tan, chidu cao khe mo thay doi tir 2-20
mm. Ngudn va dau do duge bd tri trén cing mot khung tron
¢6 duong kinh 2500 mm. MAau vat hinh tron c6 duong kinh
ngoai 1500 mm vai hai 16p vat liéu: bé tong nhe c6 mat do
1,2 g/cm® day 100 mm bén trong va thanh thép c6 mat do
7,8 g/em?® day 10 mm bén ngoai. Két qua mo phong di lwa
chon duoc kich thudc khe mo dau do tdi wu: day tdi thiéu 20
mm va cao 20 mm. Bo 6 liéu hinh chiéu mo phong da dugc
thu thap v6i 128 hinh chiéu, mdi hinh chiéu c¢6 128 tia chiéu
nhu mé ta & hinh 5A. Hinh 5B 13 anh cét 16p tai dung tir bo
s6 liéu hinh chiéu mo phong bang thuat toan FBP véi hinh
hoc dung anh da mé ta theo (10), (11), (12) va (13).

Piu do 28

Vanh st
Biu db #7 {4 8

Dau do #6 L 2

> Bé tong

Piu do #5 &
0 Ngudn
Piu do 24
Bau db 3

By do 22 .

Bau db #1

Hinh 4. Cau hinh do dac thé& hé thi tu mé phéng bing MCNP.

A B
Hinh 5. B s6 liéu hinh chiéu (Sinogram) tir két qua mé phéng
MCNP (A) va hinh anh tii dung bang thuat toan FBP va hinh
hoc dung anh thé& hé thi tu (B).
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Két qua va thao luan
Thiét ké va ché tao phén cirng thiét bi CT thé hé thir tw

Cin cir két qua mo phong va hinh anh tir s liéu mo
phong duge tai dung, cdu hinh phan ctng thiét bi CT thé hé
thi tu da dugc thiét ké nhu mé ta trong cac hinh 6 va 7. O
mdi goc chiéu, cin cir vao s6 luong tia chiéu can thiét trén
mdi hinh chiéu, 8 dau do can phai xoay thém mot s6 lan
trong khi ngudn phong xa van dimg yén. Hinh 6A minh hoa
truong hop cac ddu do xoay thém 4 1an dé mdi hinh chiéu
¢6 40 tia chiéu. Sau khi do dac xong 8 tia chiéu dau tién (cac
dudng lién nét mau do), 8 dau do s& cing quay lan luot thém
4 1an, mdi 1an 4,5° dé do cac tia chiéu trung gian (cic duong
nét dut mau xanh). V4i yéu cau kich thude cua khung xoay
co khi 1 nho nhat, ngudn va dau do dugc bd tri nhu mé ta
& hinh 6A khi mau vét c¢6 kich thude dén 1700 mm. Déi véi
mau c6 kich thude tir 1700 dén 2000 mm, ngudn va dau do
s& duoc bd tri nhu hinh 6B.

Ngudn phéng xa

(A) Kich thugc mau dén 1700 (B) Kich thudc kinh mau dén
mm 2000 mm
Hinh 6. Thiét k& nguyén ly phan ciing thiét bi CT c4u hinh thé
hé thu 4.

Khung quay co khi A trong hinh 7 1a mét khung hinh
vanh khan ¢6 3 16p: 16p dudi cing ¢b dinh lam san tua cho
cac con lan quay hai 16p trén, 16p nay cé6 mdt vong ray xich
chay quanh duong kinh ngoai; 16p tha hai 1a 16p 1am san tya
dé quay 16p trén ciing, 1p thir hai ndy ciing c6 mot vong ray
xich chay quanh dudng kinh ngoai. Ngudn phong xa dugc
lap cb dinh vao 16p th hai. 8 ddu do dugc lap ¢b dinh vao
16p trén cing. Pong co B va hop sé duoc lip cb dinh vao
16p thir hai, banh rang gan vao truc hop sb chay trén ray xich
cua 16p dudi cung. Pong co C ve‘l hop sé duoc lap cd dinh
vao 16p trén cung, banh ring gin vao truc quay cua hop so
chay trén ray xich cua 16p thtr hai. Hop s6 giam tdc c6 ciu
tao kiéu truc vit - banh vit, do d6 16p khung tha hai va thu
ba khong thé tu xoay hodc tu truot néu dong co khong quay.
Khi can thay d6i hinh chiéu, dong co B s& quay kéo 16p thir
hai va 16p trén cing xoay (ngudn va dau do cung xoay). Khi



can tang so tia chiéu, dong co C s& quay kéo 16p trén cling
quay (ngudn dimg yén, ddu do xoay). Khung quay co khi
hinh vanh khin dugc gia cong tir nhiéu manh ghép nho dé
dé van chuyén va dé lap dat vao céc thiét bi cong nghiép cb
dinh trong nha may.

Hinh 7. A: khung quay co khi 3 Iép, B: dong co va hop s6 diéu
khién xoay thay déi hinh chiéu, C: dong co va hop so ' diéu khién
xoay thay déi tia chiéu, D: khdi chi che chin dau do, S: chuin
tryc chiia ngudn phéng xa.

Thir nghiém thiét bi trén mdu vit trong phong thi

nghiém

Mau thiét bi chup CT thé hé thir tu d duoc gia cong ché
tao theo cac thong sb tir tinh toan md phong va thiét ké ky
thuat nhu da trinh bay ¢ cac phan trén. Phan mém tai dung
hinh &nh cét 16p da dugc xay dung dya trén thuat toan FBP
va hinh hoc dung anh thé hé thw tu. Thiét bi da duogc thu
nghiém trén mot mau vat moé phong thap cong nghiép dé
kiém chimg va danh gia phuong phap chup anh CT thé hé
thr tu khao sat cac vat thé c¢6 kich thude 16n. Hinh 8 mé ta
céu triic ciia mau moé phong mot doan thap cong nghiép co
duong kinh 1500 mm, thanh bang thép day 15 mm va mot
16p bé tong day 125 mm c6 nhidu vét nirt v bén trong. Hinh
9A chup thiét bi cing mau vat, hinh 9B 14 bd s liéu hinh
chiéu mt trén ctia mau vat, hinh 9C 1a b s6 lidu hinh chiéu
mit dudi cia mau vat. Hinh 10 13 hinh anh tai dung tir cac
b6 s6 liéu hinh chiéu thu dugc bang thuét toan FBP.

Mat trén

SS M 53 (om)
345 (om)
3x7 (cm) |
. (em)

5x7 (cm)
\xs(cm; 1x5 (cm)

Mat dwoi

747 (cm)
1 (om) 746 (cm)
\
jﬁ
3x1 (em)
1 (em)
7x3 (em

Hinh 8. Cau tric miu thap cé gach/bé tong chiu IGia bén trong.

Vanh sét (day 15 mm) Bé tong (day 125 mm)
P

Mt trén
Mét dusi
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B
Hinh 9. Thiét bi CT va miu (A), bd so liéu hinh chiéu 128 hinh

chiéu x 512 tia chiéu mit trén cia mau (B) va b so liéu hinh
chiéu 128 hinh chiéu x 512 tia chiéu mat duéi cia mau (C).

B) Mat dudi

AtoB =2 <

B xam

12864 19296 25728 216

(C) Kich thusc vét
v3 AB

Hinh 10. Hinh cit I6p tai dung tif cac bg s6 liéu hinh chiéu bing
thuat toan FBP.

A) Mat trén

Danh gid mot cach dinh tinh ¢ thé thdy rang hinh anh
CT tai dung c6 chat lugng tot va it nhidu. Vi tri va kich thudc
ctia cac vét niit v duoc thé hién rd. Bang cong cu phan mém
tai tao anh, kich thudc ngang ctia mot s vét niit v duoc xac
dinh va trinh bay & bang 1. Két qua cho thdy sai s xac dinh
cang 16n khi kich thudc vét v cang nho, 1én dén 54% o kich
thude 10 mm. Trong truong hop nay, nguyén nhan chinh la
do kich thuée cia diém anh. Véi bo sé ligu 512 tia chiéu,
kich thudc cua 1 diém anh vao khoang 7,5x7,5 mm. Do d6
vét niit c6 chiéu ngang 10 mm s& dwoc hién thi it nhat bing 2
pixel, twong duong 15 mm. Dé giam sai s6 nay vé mirc 10%,
s tia chiéu can thiét s& vao khoang 800, twong dwong 100
lan dich chuyén trung gian ciia dau do.

Bang 1. Kich thuéc ngang cac vét nit v thuc t& va do dac qua
hinh anh ti dung.

Kich thwéc vét vo thue  Kich thwée ngang Sai s6 twong dbi

té (sau x ngang) (mm) trén hinh anh (mm) (%)
Mat trén: 30x70 76,8 9,7

Mat trén: 50x50 55,4 10,8
Mat dudi: 50x30 33,9 13,0
Mat dudi: 70x10 15,4 54,0

Hinh 11A la gian d0 gié trj diém anh ctia doan thang AB
trén hinh anh cit 16p (hinh 11B) cho thdy 3 ving mat do
khac nhau rat rd: thép (gia tri d6 xam: 170-175), bé tong (gia
tri d¢ xam: 50) va khong khi (gia tri dd xdm: 15). Bang 2 1a
cac gia tri vé mat dg, hé s6 hap thu khdi (u/p), hé sb hip thu
tuyén tinh (cm™) [4], gia tri 0 xam trén hinh anh cta thép,

2]
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bé tong va khong khi. Hinh 12 thé hién sy tuong quan tuyén
tinh cua cac gia tri tai tao ¢ thang do xam va hé sb hép thu
tuyén tinh cua vat liéu ddi voi gid tri trung binh cua ning
lwong céc tia gamma phat ra ngudén Co-60.

[6

== AtoB E==ET

200

+thép

T

Gach nung f

JL khéng khi
|

1/ |
™ A} ol
0 38874 77748 116,622 155496 194,37
Khosng céch

86 xam

A B
Hinh 11. Gian db gia tri diém anh (A) é thang d¢ xam ctia doan
thang AB trén anh tai dung bing thuat toan FBP (B).

Bang 2. Mat d¢, hé s& hap thu khéi, hé s6 hap thu tuyén tinh, gia
tri do xam clia cac vat liéu.

. -~ Hésdhip thukhdi HE so hdp thy tuyén  Gia tri
Mit do A s . o A
(g/em’) (cm*/g) véi gamma  tinh (1/cm) véi d xam trén
g 1,25 MeV gamma 1,25 MeV anh tai tao
Thép 7.8 0,054 4,17x10"! 175
Bé tong 22 0,058 1,16x10"! 50
Khéng khi  0,001225 0,057 6,97x10° 15
Gia tri d6 xam va hé s hip thu tuyén tinh
043
‘5 0,40 =
E 0,35
= 030 v =0,0026x - 0,0266
*g 02 R2=10,006
2. 020
=
= 0,15
E 010 o
- 0,05 B
~ 000 ¢
0 0 100 150 200
Po xam

Hinh 12. Sy tuong quan tuyén tinh giia gia tri do xam tai tao va
hé so hap thu tuyén tinh cta cac vat liéu.
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Keét luan

Phuong phap chup CT thé hé thir tu khao sat thap cong
nghiép kich thudc 16n dd dugc nghién ctru va xay dung
thanh cong. Mau thiét bi CT thé hé tht tu di duoc ché tao
v6i céu hinh do dac 1 ngudn phong xa va 8 dau do nhap
nhay Nal(TI) b6 tri trén mot khung tron dong tam véi khung
xoay co khi. Phin mém tai dyng anh cit 16p véi cac thuat
toan thong dung da dugc lap trinh thanh cong dua trén hinh
hoc dung anh thé hé thu tu. Cac két qua thu nghiém cho
thdy hinh anh tai dung tir bo s6 lidu hinh chiéu thé hé thu
tu ding véi hinh dang va kich thuéc ctia mau. Hinh anh cé
d6 phan giai mat do tot, d6 phan giai khong gian du dé khao
sat cac ddi tuong trong cong nghiép. Kich thuéc khung co
khi cho phép khéo sat duoc cac thap loc hoa dau co dudng
kinh 1én dén 2 m vé6i nhiéu thanh phan vét liéu nhu thép, bé
tong... Giai phap xoay dau do trung gian dé ting sb tia that
sur hitu ich voi diéu kién s dau do han ché, tir d6 thiét bi can
it may do hat nhan hon, gi4 thanh thiét bj tir d6 ciing giam
dang ké. Nguoi str dung c6 thé chu dong thiét 1ap thay doi sd
tia chiéu dua vao diéu kién thuc té trén cong truong, tir do
c6 thé tiét kiém dugc thoi gian do dac hay ting cuong chat
lwong anh trong mot sé truong hop.
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San xuat bio-oil tir rom va ba mia trén hé thong
nhi¢t phan nhanh cong suat 5 kg nguyén li¢u/gio

Nguyén Hiru Lwong’, Dwong Thanh Long, Ding Ngoc Lwrong,
Nguyén Huynh Hung My, Huynh Minh Thuén, Lé Dwong Hai

Vién Dau khi Viét Nam
Ngay nhan bai 16/4/2019; ngay chuyén phan bién 18/4/2019; ngay nhan phan bién 22/5/2019; ngay chip nhan dang 31/5/2019

Tom tit:

Viét Nam cé nguf‘)n sinh khéi doi dao va 6n dinh. Cong nghé nhiét phan nhanh dwgc xem 1a mgt trong nhirng cong
nghé c6 kha ning chuyén héa hi¢u qua sinh khéi thanh san phim 16ng (bio-oil). Qua trinh nhiét phan nhanh rom
va bi mia di dwgc thue hi¢n trén h¢ théng pilot nhiét phan nhanh cong suit 5 kg/gio. Anh hwéng ciia cac thong
s6 nhiét @9, Iwru lrgng khi va kich thwéc nguyén liéu dén hi¢u suit tao bio-oil dwoc khio sit. Piéu kién nhiét phan
nhanh t6i wu cho hai loai nguyén li¢u khio sat da dwgc xac dinh: nhiét d 500°C, lwu lwgng khi 66 lit/phut va kich
thuée nguyén li¢u 0,5-1,0 mm. Hiéu suit bio-oil thu dwgc cao nhit tir cac nguyén liéu rom va ba mia trong khoang
gia tri khao sat 1in lwot 1 55,1 va 69,3% khéi lwong (%kl). Chét lrgng san pham bio-oil thu dwoe dap ng tiéu
chuin nhién liéu sinh hoc sin xuét tir qua trinh nhiét phan dung lam nhién li¢u dot 16 ciia Hoa KY theo tiéu chuén
ASTM D7544-12. Tuy theo quy md cong suét trién khai, san pham bio-oil c6 thé dwoc sir dung hiéu qua theo dinh

hwéng lam nhién liéu thay thé hay nguyén li¢u cho sin xuit héa dau.

Tir khéa: ba mia, bio-oil, nhiét phan nhanh, rom, sinh Kkhoi.

Chi s6 phén loai: 2.4

Tir ndm 2011, Trung tim Nghién ctru va Phét trién Ché bién
Dau khi (PVPro) thugc Vién Dau khi Viét Nam (VPI) di xdy dung
thanh c6ng hé théng nhiét phan nhanh sinh khéi & quy mo phong
thi nghiém vé6i cong sudt dén 200 g nguyén liéw/gio [1]. Két qua
nghién ctru cho thy, c6 thé san xuat nhién liéu long bio- oil thong
qua qud trinh nhiét phan nhanh sinh khoi theo cong nghé tang s01
tlr cac nguon phu phé phim nong nghiép cua Viét Nam, bao gdm
rom ra, vo trdu, ba mia va 16i ng6. Hiu suét thu hoi san pham long
bio-oil tiy thudc vao tiing loai nguyén ligu, diéu kién thuc hién qua
trinh nhiét phan va déu dat trén 50%kl. Ngoai ra, san pham bio-oil
thu dugc dong nhat, khong bi tich pha va dap (g tiéu chuan nhién
liéu sinh hoc san xudt tir qua trinh nhiét phan ding lam nhién liéu
d6t 10 ciia Hoa Ky theo tiéu chuin ASTM D7544-12 [2]. Muc dich
ctia cong trinh ndy 1a tién hanh phan ¢ng nhiét phan nhanh hai vat
liéu phé thai ndng nghiép 1a rom va ba mia & quy mo pilot nho véi
cong suit 5 kg/ngay.

Thuc nghiém

Hai loai nguyén liéu sinh khéi khao sat trong nghién ctru nay
duoc thu gom tir cac khu vie huyén Binh Chanh, thanh phd HO
Chi Minh (rom) va tinh Ddng Nai (bd mia). Thanh phan cia céc
nguyén liu dugce phan tich tai Phong thi nghiém nhién li¢u sinh
hoc cua VPI. Qua trinh nhiét phan nhanh sinh khi duge thuc hién
trén hé thdng pilot tw xdy dung tai VPI v6i cong suat 5 kg nguyén
liéu/gio. Hé théng cong nghé bao gém 1 thiét bi nhap ligu truc vit

‘Tac gia lién hé: Email: luongnh.pvpro@vpi.pvn.vn
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hai tang, 1 thiét bi phan tmg ting s6i, 2 thiét bi cyclone tach char
va cét (néu c0), 2 thiét bi ngung tu thu hdi phan 16n bio-oil, va 1 hé
thong lang tinh dién hai giai doan dé thu hbi phan Iong tir aerosol.
Céc dic diém cong ngh¢ cua hé thong gom vung phan tmg ting
s6i cho phép cung cap va truyén nhiét dong déu dén nguyén liéu
& 500°C, thoi gian lwu pha hoi khoang 0,5-2 gidy; cc hat chét ran
tao ra sau phan Ung nhu than (char), tro s€ dugc loai bo khi qua
cac cyclone v6i hiéu sudt phan tach dat 99%; khi khong ngung
duoc tuan hoan tro lai hé phan mg; san phim bio-oil thu dugc &
b0 phén lam lanh tir 400-500°C xudng nhi¢t o phong (20-30°C)
va tan thu t6i da san pham qua hé thong ling tinh dién. Ba thong s6
cong nghé c6 anh huong quan trong dén hidu suat thu bio-oil duoc
khao sat bao gém: nhiét dg, luu lugng khi va kich thudc nguyén
liéu. Cac nguyén liéu sinh khéi dugc phoi hodc séy kho dé dat ham
luong 4m <2% trude khi thuc hién qua trinh nhiét phan nhanh.
Nguyén liéu hon hop (50% rom va 50% ba mia) ciing dugc khao
sat dé danh gia kha nang sir dung hdn hop nguyén lidu.
Két qua va ban luan

Xdc dinh cdc thong sé cong nghé phit hop ciia qud trinh
nhigt phin nhanh sinh khéi

Anh hwong ciia nhiét d3: theo két qua phan tich nhiét TGA tir
cac nghién ctru da thyc hién, sy phan huay chét ctia cac loai sinh
khdi rom va b mia dién ra manh nhat trong khodng nhiét d§ 470-
520°C va trén khoang nhiét d9 nay, su thay doi khoi luong vét chat
cia sinh khi xay ra khong dang ké [1]. Vi vay, anh huong ciia
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Bio-oil production from rice straw
and sugarcane bagasse using
a fast pyrolysis system
with the capacity of S kg/h

Huu Luong Nguyen®, Thanh Long Duong,
Ngoc Luong Dang, Huynh Hung My Nguyen,
Minh Thuan Huynh, Duong Hai Le

Vietnam Petroleum Institute
Received 16 April 2019; accepted 31 May 2019
Abstract:

Vietnam has abundant and stable sources of biomass.
Fast pyrolysis is an effective technology that converts
biomass into a liquid product, known as bio-oil. In this
study, the fast pyrolysis of rice straw and sugarcane
bagasse was performed by a fast pyrolysis pilot system at
the capacity of 5 kg/h. Influences of various parameters,
including pyrolysis temperature, nitrogen flowrate, and
biomass particle size, on bio-oil yield were investigated.
As results, the optimal conditions for the fast pyrolysis
of both types of biomass were determined as follows:
500°C, 66 l/min, and 0.5-1.0 mm, respectively. The
highest yields of bio-oil obtained from rice straw and
sugarcane bagasse were 55.1 and 69.3 wt%, respectively.
The bio-oil product met the US standards for biofuels
obtained from fast pyrolysis and used as fuel oils (ASTM
D7544-12). Bio-oil could be used wisely as an alternative
type of fuel or feedstock for petrochemical production.

Keywords: biomass, bio-oil, fast pyrolysis, rice straw,
sugarcane bagasse.

Classification number: 2.4

nhiét d 1én hiéu suit san phém chinh (bio-oil) cua hai loai nguyén
liéu trong khoang gia tri nay (470-520°C) duoc khao sat va thé
hién ¢ bang 1.

Bang 1. Anh hudng ciia nhiét d dén hiéu suat bio-oil.

Hiéu sudt bio-oil (%kl) ung v6i nhiét do

Nguyén liéu

470°C 490°C 500°C 520°C
Rom 459 48,6 51,4 50,1
Ba mia 66,5 68,5 69,1 66,1

C6 thé thiy ring, trong khoang nhiét do khao sat, hiéu suét
bio-oil tang khi nhiét d¢ tang va dat dén mot gia tri 1on nhat, sau
d6, ¢ khuynh huéng gidm xudng. Nhu chiing ta da biét, trong qua
trinh nhiét phan nhanh thi nhi¢t d9 anh huong dén hai phan tmg
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chinh 1a phan huy sinh khdi thanh hop chat dang hoi c6 thé ngung
tu (primary pyrolysis) va qua trinh cracking san pham hoi dé tao
san pham khi (secondary cracking). Khi nhiét do thap thi phan (g
phan huy chiém wu thé, tuy nhién, qua trinh phan hily nay cling xdy
ra kém néu phan img dién ra ¢ nhiét do thap. Khi nhiét do phan
Umg tang thi phan (mg phan hiy cling xdy ra nhanh hon, do do,
higu suét long thu dugc cao hon. Ddng thoi, qua trinh cracking hoi
ciing dién ra. Do d6, khi nhiét do ting dén mic d6 nao do thi qua
trinh cracking hoi chiém wru thé va san pham thu dugc nhiéu khi,
vi vy, anh huong dén hiéu suét long thu duge. Két qua thu duoc
trén hé thong pilot cong suat 5 kg/gio ctia nghién ciru nay ciing
phit hop véi két qua thir nghiém cua cac nhom nghién ciru khac
trén thé gioi [1-4].

Két qua trén ciing cho thiy, hiéu suat bio-oil thu dugc cao nhét
v6i cac nguyén liéu rom va ba mia tai nhiét d¢ t6i wu (500°C) lan
luot 1a 51,4%Kkl1 va 69,1%kl. Nhu vay, hi¢u suat bio-oil thu dugc
tlr b mia cao hon so voi thu dugc tir rom. Diéu nay la do anh
huong ciia ban chat nguyén liéu, bao gdm ham luong thanh phan
co ban ctia nguyén li¢u (cellulose, hemicellulose va lignin) va mot
s thanh phﬁn khac nhu tro, Na, K [4]. Thong thuong, vdi ham
lugng tro cao thi hiéu sudt bio-oil giam bai vi cac thanh phan chira
Na, K dugc xem la xtic tac cho qua trinh cracking thur cap hoi san
pham [1].

Anh huong cia toc dg dong khi (NZ) dong khi tro (N,) duoc
dua vao thiét bi phan tmg dé tao nén tang soi trong thlet bi va
dam bao thoi gian lwu phit hop ciia hoi nhiét phan trong thiét bi
phan (mg. Do do, luu lugng cua dong khi 1a mt trong nhimg yéu
t6 quan trong anh huong dén hidu sudt cua qua trinh nhiét phan
nhanh. Két qua khao sat anh huong cta luu lugng dong khi dén
hiéu suat bio-oil dugc trinh bay ¢ bang 2.

Bang 2. Anh hudng ctia luu lugng dong khi dén hiéu suat bio-oil.

Hiéu suét bio-oil (%Kkl) &rng voi luu lwgng

Nguyén li¢u

58 livphut 62 litphut 66 litphut 70 lit/phit
Rom 48,6 51,4 55,1 50,9
Ba mia 67,5 69,1 69,3 67,1

C6 thé thiy rang, hiéu suit bio-oil thu dugc tang theo lwu luong
dong khi tir 58 dén 66 lit/phut va giam khi luu luong tang tir 66 dén
70 lit/phit. Tai gia tri lwu lugng 66 lit/phit da dién sy thay doi 16
rét v& hiéu suét bio-oil, song song vai do 1a sy thay d6i hiéu suat
char va khi. Nhu da biét, luu lugng khi ty 1& nghich vé6i thoi gian
luu pha hoi. Do d6, khi luu lugng khi cang nho thi thoi gian luu
ciia pha hoi cang 16n, va khi d6, thoi gian tiép xtc ciia sin phdm
hoi bio-oil tai nhi¢t d§ cao cang lau thi cac phan ing phu hodc
phan (g cracking thir cip cang tang, dan dén sw hinh thanh cac
san pham phy tir cac phan tmg nhu polymer hoa, phan img ngung
tu dién ra nhanh. Két qua 1a hiéu suat bio-oil giam, trong khi hiéu
sut char va khi tang [4, 5].

Khi tiép tuc tang luu luong dong khi thi chuyén dong bong
bong (bubbling motion) trd nén manh liét va sy ddo tron gilra
nguyén liéu va cat nong tang lam gia ting toc do truyén nhiét gitta
ching, két qua 14 san pham hoi ting. Ngoai ra, thoi gian lwu pha



hoi ngin dan dén lam gidm cac phan (mg phu cracking tar. Tuy
nhién, sau khi dat toi luu lugng dé thu duoc luong long cuc dai thi
bong bong tang s6i trd nén 1on hon, kéo theo qué trinh dao tron
nguyén liéu va cat nong ciing nhu hiéu qua truyén nhiét giam nén
hiéu suét bio-oil giam [6]. Bén canh do, khi van toc khi 16n, nhiing
hat char min ¢6 thé bj thoi ra rat nhanh tir thiét bj phan Gng nén
hiéu suat char tang [7]. Xu hudng thay doi hiéu suat bio-oil theo
luu Trong dong khi khi thir nghiém trén hé théng nhiét phan nhanh
cong suét 5 kg/gio cling trong tw nhu cae két qua da cong bd trude
day [2-4] va két qua & quy mo cong sudt 200 g/gid [1].

Anh hwong ciia kich thiée nguyén liéu: kich thudc nguyén liéu
thuong anh huong dén hiéu qua truyén nhiét trong qué trinh nhiét
phan nhanh. O day, nhém tac gia khao sat anh huong cua kich
thude nguyén liéu khac nhau (0,18-0,5 mm, 0,5-1 mm, 1-2 mm)
dén hiéu suat long va tinh chat cua bio-oil thu dugc. Kich thudc
hat cang l6n thi hiu qua truyén nhiét cang thap, dan dén giam hiéu
suét phan hiy lignin va cdc phan g dlen ra khong hoan toan, két
qué la hiéu suét long giam va hiéu suét char tang lén. Tuy nhién,
voi kich thude hat qua nho thi cling gy ra hién tuong qué nhiét,
lam cho phan ung cracking thtr cap tang 1én va khi d6 hiéu suat
l6ng ciing giam va hiéu suat khi tang 1én. Két qua thir nghiém véi
hai loai nguyén liéu khao sat (bang 3) cho thdy, kich thudc hat
c6 anh huong khong nhiéu dén hiéu sudt long trong khoang kich
thudc nguyén li¢u khao sat. Nhin chung, kich thudc hat ¢ ving
0,5-1,0 mm cho két qua hiéu suat long cao nhét d6i v6i cac nguyén
li¢u. bay dugc xem 1a kich thudc phu hgp cho qué trinh nhi¢t phan
nhanh hai loai sinh khdi khéo sat.

Bang 3. Anh hudng ciia kich thudc nguyén liéu dén hiéu suat bio-oil.

Hiéu suét bio-oil (%kl) ing véi kich thwéc nguyén lidu

Nguyén liéu

0,18-0,5 mm 0,5-1,0 mm 1,0-2,0 mm
Rom 52,5 55,1 53,9
Ba mia 69,3 69,3 69,1

Két qua phan tich ciing cho thiy kich thu6c hat c6 anh hudng
dén hiéu suit cic hydrocarbon trong khi (bao gém methane,
ethylene), CO, CO,, ham lwong nudc va céc tinh chat vat 1y (do
nhdét, nhiét tri, pH). Ve co ban, kich thudc nguyén li¢u ting thi ham
luong nude va pH tang. Ngugce lai, d§ nhét, nhiét tri, ham lugng
ran va ty trong ¢ xu hudng giam nhe. Hiéu suit cdc san pham thu
dugc tir qué trinh nhiét phan nhanh hai nguén nguyén liu sinh
khéi khac nhau duoc trinh bay ¢ bang 4.

Bang 4. Higu suat san pham tir hai ngudn nguyén liéu sinh khéi.

Hi¢u suat san phim (%K) tir nguyén li¢u

STT  Hiéu sudt

Rom Ba mia
1 Bio-oil 55,1 69,3
1.1 Pha hitu co 29,2 48,9
1.2 Nudée 25,9 20,4
2 Khi 14,4 15,6
3 Char 30,5 15,1

Két qua cho thy hiéu suat bio-oil déu cao hon 55%kl, trong
do, pha hitu co trén 29%kl.
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Thanh phén va chit lwgng sin phtfm bio-oil

Céc chi tiéu chat lurong san pham bio-oil thu duoc tir hé thong
nhiét phan sinh khoi 5 kg/gio dugce trinh bay ¢ bang 5.
Bang 5. So sanh chi tiéu chat lugng bio-oil véi tiéu chudn ASTM D7544-12.

ST Chiltitu ASTM  pom Bima  mERMP
D7544-12 thir

1 Nhigt tri tong, MJ/kg >15 172 19,7 ASTM D240
2 Ham lugng nude, %6kl <30 25,1 19,2 ASTM E203
3 Ham lugng rin, %kl <25 1,19 0,68 ASTM D7579
4 Dg nhét ¢ 40°C, ¢St <125 35 110 ASTM D445
5 Ty trong tai 20°C L1-1,3 1,21 1,22 ASTM D4052
6 Ham lugng luu huynh, %kl <0,05 Khong co  Khong co ASTM D4294
7 Ham lugng tro, %kl <0,25 0,22 0,11 ASTM D482
8 pH Béo cdo 29 3,1 ASTMET0

9 Nhiét d§ chp chdy, °C >45 ASTM D93
10 Piém chay, °C <9 24 -26 ASTM D97

Két qua cho thy, cac chi tiéu cua dau bio-oil tir ngudn nguyén
ligu sinh khoi déu dép tmg tiéu chuan ASTM D7544-12. Mot diém
quan trong can dé cap dén 1a ham luong tro trong san phim bio-oil
thu duoc tir hé thong nhiét phan nhanh véi quy md 5 kg nguyén
liéw/gio nho hon nhiéu so voi ham lugng tro trong bio-oil thu dugc
tir hé théng & quy mé 200 g/gio. Tro 1a céc hop chit vo co con lai
khi d6t chay bio-oil trong moi truong khong khi. Thong thuong thi
céc hop chat vo co s& nam lai trong san pham char trong qua trinh
nhiét phan nhanh. G quy mé 200 g/gio thi ham lugng tro thu dugc
tir nguyén li¢u rom 1a 0,9%kl [1]. Trong qua trinh trién khai nang
cong sudt 1én 5 kg nguyén liéu/gid, hé thong cyclone va loc da
dugc cai thién [8]. Do d6, ham lugng chét ran va tro cla san pham
bio-oil di dugc giam dang ké (<0,3%k]).

Cac két qua phan tich thanh phan hoa hoc cac miu bio-oil thu
dugc tir hai loai nguyén liéu dugc trinh bay ¢ bang 6.

Bang 6. Nong d (%) cac nhém hgp chat cé trong bio-oil.

Bio-oil
STT Nhom Rom Ba mia
1 Acids 12,0 15,3
2 Alcohols 2,1 2,2
3 Aldehydes 34 1,8
4 Aromatics 1,4 2,9
5 Esters 3,0 2,0
6 Ketones 2,2 2,1
7 Oxygenates khac 42,5 34,2
8 Furans 10,2 14,0
9 Guaiacols 4,3 3,1
10 Phenols 8,1 12,1
11 Sugars 5,2 6,2
12 Hop chit nito 0,5 0,2
13 Khac 5,0 39
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C6 thé thay rang, cac hop chat oxygenate chiém ty 1¢ 1on trong
bio-oil (34,2-42,5%), tiép theo la cic nhém acid (12-15 :3%),
furan (10,2-14,0%) va phenol (8,1-12,1%). Mat khac, thanh phin
hydrocarbon (chu yéu la aromatic) lai chiém ty 1¢ rt nho (<3%).
Tuong ty, cac nhom chirc aldehyde va ketone ciing chiém ty 1¢ nho
trong bio-oil. N6ng d6 nhom chira acid chiém ty 1€ cao, do do, anh
huong dén pH cua dau bio-oil thu dugc. Cac hop chat chtra oxy co
trong bio-oil 13 nguyén nhan gay mat 6n dinh vé chit luong trong
qué trinh ton trit va sir dung bio-oil theo muc dich 1am nhién liéu
thay thé. Vi vay, nhiéu nghién ctru v6i muc dich giam ham lugng
oxy ¢0 trong bio-oil da dugc thyce hién [9, 10]. Tuy nhién, voi muc
dich s dung phi nhién li¢u, cic hop chat nay co thé dugc chiét
tach dé 1am nguyén lidu cho san xuat hoa dau.

Dinh gid khd ning nhiét phan nhanh nguyén ligu hon hop

Dé xdy dung nha may san xut nhién liéu sinh hoc tir sinh khoi
thi cin luong 16n nguyén ligu. Vi viy, nhom téc gia da tién hanh
thir nghiém nguyén liéu hon hop dé xem xét sy anh “huong cua
n6 dén hidu suat va chét luong san pham thu duogc. Dé thuc hién,
nhom téc gia tién hanh sir dung ngudn nguyén liéu bao gdm 50%kl
rom va 50%kl bd mia. Nguyén liéu dugc nghién dén kich thude
0,5-1,0 mm, sau d6 dugc hoa tron va dua va phéu chira nguyén
liéu. Két qua cho thiy, hiéu suét bio-oil va thanh phan pha hitu co
trong bio-oil dat kha cao, twong tmg v6i 60,9%k1 va 38,4%k1. Co
thé thiy rang, cac gia tri nay nam trong khoang giira higu suét bio-
oil thu dugc tir qud trinh nhiét phan nhanh timg nguyén liu don
le. Nhu véy, nhin chung, khong c6 su tuong tac cong huong gitra
cac thanh phan cia hén hop nguyén li¢u trong qué trinh nhi¢t phan
sinh khéi, va do do, c6 thé thyc hién viée phéi tron cac nguyén liéu
sinh khdi khac nhau. Diéu nay c0 y nghia thuc tién vi trong thuc te,
khi thyc hién qué trinh nhiét phan nhanh sinh khéi ¢ quy mé cong
sudt 16n, luong nguyén liéu sinh khdi yéu cdu luén ¢ mic cao va
viéc st dung hon hop cac loai sinh khéi 1a can thiét.

Két qua xéc dinh céc tinh chat 1y - héa va so sanh véi tiéu
chuin ASTM D7544-12 (bang 7) cho thay, san pham bio-oil thoa
min hoan toan cac chi tidu chit luvong cia tiéu chudn nay.

Bang 7. So sanh chi tiéu chat lugng bio-oil vdi tiéu chudn ASTM D7544-12.

STT  Chi titu 3::4]\44 12 f‘;’;‘ L Phuong phip thi
1 Nhigt trj tong, MJ/kg >15 18,6 ASTM D240
2 Ham lugng nude, %kl <30 22,5 ASTM E203
3 Ham luong rén, %kl 25 1,01 ASTM D7579
4 Do nht ¢ 40°C, cSt <125 60 ASTM D445
5 Ty trong tai 20°C L1-13 1,20 ASTM D4052
6 Ham luong luu huynh, %kl <0,05 Khong cé ASTM D4294
1 Ham lugng tro, %kl <0,25 0,15 ASTM D482
8 pH Bio céo 3,0 ASTM E70

9 Nhiét d§ chdp chay, °C >45 ASTM D93
10 Diém chay,°C <9 24 ASTM D97

Vi két qua trén c6 thé thay rang, tinh chat nguyén lidu anh
huong khong dang ké dén hi¢u suat va chat lwgng san pham bio-
oil thu dugc. Nhu vay, c6 thé su dung hon hgp nguyén li¢u cho
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qué trinh nhiét phan nhanh tai didu kién tdi wu chung da thu dugc
cho cac loai nguyén liéu khao sat. Diéu nay c6 ¥ nghia quan trong
khi trién khai qué trinh nhiét [phéan nhanh sinh khdi & quy md cong
nghiép trong nha may loc dau sinh hoc (biorefinery). Trong. dicu
kién thyc té, viéc dam bao du lugng nguyén li¢u sinh khoi dé dap
{mg dugc cong sudt van hanh cia nha may loc du sinh hoc thuong
dugc thuc hién thong qua viéc st dung hon hop céc loai sinh khbi
khac nhau.

Tinh todn so bé chi phi sin xudt va gid thanh sin phim bio-
oil tir qua trinh nhiét phin nhanh sinh khoi ¢ quy mo cong sudt
5 kg/gio

Trong nghién ctru ndy, qua trinh nhi¢t phan nhanh dugc van
hanh ¢ quy m6 pilot nhé véi cong suat 5 kg nguyén liéu/gid (twong
duong khoang 40 tin/nim) va trong khoang thoi gian gioi han
khao sat nén chua dii dir liéu vé chi phi tiéu hao ning lugng cho
qué trinh nhiét phan nhanh sinh khoi. Cau hinh thiét ké cuia hé
théng pilot nhiét phan nhanh phét trién trong nghién ctru ndy dugc
tham khao va c6 cau hinh tuong ty nhu cac hé thong nhiét phan
nhanh cua tic gia Bridgwater (Anh). Vi vy, thong tin lién quan
dén chi phi san xuat bio-oil, bao gdm tiéu hao ning lugng va cac
nguyén li¢u khac (khi tro, cét), dugc tham khao tir so li¢u cua tac
gia Bridgwater 2], theo d6, dugc udce tinh & murc 10% chi phi san
Xuét bio-oil.

Viée tinh todn so bo gid thanh san phém bio-oil dugc udc tinh
bao gom chi phi nguyén liéu, chi phi khau hao thiét bi va chi phi
san xudt dugc thuc hién cho hai truong hop: (1) Ap dung cho
nguyén li¢u rom ra véi hiéu suat thu bio-oil dat 50%kl (lam tron);
va (2) Ap dung cho nguyén liéu bd mia vé6i hiéu suét thu bio-oil
dat 70%k1 (lam tron). Dé wdc tinh hiéu qua kinh té, chi phi san
xuét bio-oil duoc so sanh véi gia ban cua hai loai nhién li¢u truyén
thong 1a diesel va FO tai thoi diém thang 10/2018. Day 1a hai loai
nhién li¢u dugc st dung pho bién trong hoat dong ndng nghiép.

Hé thdng pilot quy mo cong sudt 5 kg/gio dugc phat trién
dinh hu6ng tmg dung tai chd cho tram hodc cum san xuat nong
nghiép gom khoang 20 ho gia dinh nong thon. Vi vay, viéc dam
bao nguyén li¢u sinh khi trong dbi thuan loi do s6 lugng thu gom
nho, chii yéu la tai chd, khong phat sinh chi phi ton trir va van
chuyén nguyén li¢u. Trong thuc té, ¢6 thé xem chi phi nguyén liéu
(sinh khi) dé san xuét bio-oil trong truong hop nay 1a khong déng
ké. Chi phi san xuét bio-oil & quy mo pilot 5 kg/gio dugc trinh bay
¢ bang 8.

Béng 8. Chi phi san xuat 1 kg bio-oil tif rom va ba mia & quy mé pilot
5 kg/gio.

Chi phi (VND/kg)
Rom Ba mia

Nguyén liéu sinh khbi - -

Thiét bj (khdu hao)* 16.100 11.550

Nang luong, cat va khi mang® 1.610 1.155

Téng cong 17.710 12.705

Chi phi thiét bi dugc tinh trén co sd khdu hao hé théng pilot tri gia 3,5 ty VND
trong 10 ndm; "Chi phi nang lugng, cét va khi mang tao tang soi dugc udc tinh
khodng 10% chi phi san xudt bio-oil theo tham khdo tf tac gia Bridgwater [2].
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V6i gia ban trén thi truong cla san pham dau diesel khoing
19.000 VNB/kg va dau FO khoang 16.000 VND/kg (thoi diém
thang 10/2018) co thé thiy ring, chi phi san xuit bio-oil tir hé
thong pilot cong suét 5 kg/gio khoang 12.700-17.700 VNB/kg 1a
¢ thé chip nhan dugc v6i myc dich lam nhién lidu thay thé cho
nhién liéu diesel hoac FO truyén théng dé st dung cho hoat dong
ndng nghiép phuc vu nhu cau tai chd. Ngoai ra, sin pham phu rin
tlr qu4 trinh nhiét phan nhanh sinh khdi (char) ciing c6 thé dugc
xem xét st dung nhu 14 mot ngudn phan bon hitu co dfmg cho
hoat dong nong ngh1ep tai dia phlr(mg Nhu vdy, bén canh yéu t6
vé hiéu qua kinh té, khi xét den céc yeu t6 vé moi truong va lgi
ich cua viéc tan dung céc ngudn phu phé phdm sinh khéi tai chd
thi viéc s dung bio-oil nhu 1a mot nguén nhién li¢u thay thé cho
nhién lidu hoa thach dé sir dung cho cac may méc nong nghiép 1a
mot phuong an dang dugc quan tam.

Dadnh gid dinh hwong sir dung bio-oil lam nhién ligu thay thé

va san xudt hoa chat

Khi st dung bio-oil lam nhién li¢u thay thé nhién liéu diesel
hoc FO truyén thong, chi phi san xuat bio-oil tiry thude vao su sin
¢6 vé lugng va loai sinh khéi, dan t6i anh huong dén higu qua kinh
té cua viéc thay thé nhién lidu. Trong thuc té, khi 4p dung qué trinh
nhiét phan nhanh ¢ quy md cong suat nho theo dinh hudng st dung
ngudn nguyén ligu sinh khdi tai chd dé san xuét nhién li¢u thay thé
phuc vu nhu cu tai chd, nhu cau vé nguyén lidu dé dang dugc dap
(g, dong thoi ¢6 thé xem chi phi nguyén lidu bang khong. Trong
trudng hop ndy, bén canh yéu to mang y nghia tich cuc vé& moi
truong, viée su dung nhién li¢u thay thé tir bio-oil c6 thé mang lai
hiéu qua kinh té trong mot s truong hop (vi du nhu khi sir dung
nguyén liéu 12 ba mia). Tuy nhién, khi 4p dung qua trinh nhiét phan
nhanh ¢ quy md cong sudt 16n (vi du nhu trong nha méy loc dau
sinh hoc) can quan tim dén viéc thu gom nguyén liéu, dong thoi
phai tinh dén chi phi nguyén liéu trong gia thanh san xuat bio-oil
[2]. Trong truong hop nay, viéc st dung bio-oil lam nhién li¢u
thay thé c6 thé chua tht sy mang lai hi¢u qua kinh té. Vi vay, nén
xem xét phuong 4n str dung bio-oil dé san xuét hoa chét va cac san
pham mang lai gi tri gia ting cao.

V6i dinh hudng san xudt hodc sir dung bio-oil lam nguyén liéu
cho cong nghiép hoa dau, ¢6 thé xem xét tich hop loai xuc tac phi
hop vao qua trinh nhiét phan nhanh sinh khoi dé thu duogc bio-oil
gidu aromatic hodc giau din xuét phenol dé lam nguyén liéu cho
san xuat hoa dau. Két qua nghién ciru so bd cia PVPro (VPI) cho
thy khi tich hop xiic tac trén co s¢ zeolite ZSM-5 vio qué trinh
nhiét phan nhanh thi san phim bio-oil thu dugc giau aromatic,
trong khi néu sir dung xtc tac Na,CO,/y-ALO, thi san pham bio-oil
thu dugc gidu dan xuét phenol [11] Mat khac san pham bio-oil
chtra thanh phan furfural c6 thé dugc chiét tach dé 1am nguyén liéu
¢o sO cho qua trinh téng hop hoa diu. Bén canh do, viéc phan tach
san pham bio-oil thanh céc phan doan monomer pht hop va tich
hop chung vao qua trinh polymer hoa truyén thong dé san xuét san
pham nhya c6 kha ning phan huy sinh hoc than thién méi truong
ciing can dugc quan tim. Day la dinh huéng day tiém nang va phu
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hgp véi chinh sach thiic déy str dung cac loai vat li¢u than thién vai
moi truong, c¢o kha nang phan huy sinh hoc cua Chinh phu.

Quad trinh nhi¢t phan nhanh cac loai sinh khéi, bao gf")m rom,
ba mia va hon hop 50% rom va 50% ba mia, da dugc thyc hién trén
hé thong pilot nhiét phan nhanh cong sudt 5 kg/gio. Anh huéng
cua cac thong sd nhiét do, luu luong khi va kich thudc nguyén
liéu dén hiéu sudt tao bio-oil dugc khio sat, trong d6, thong so
kich thudc nguyén lidu ¢ anh huong khong nhiéu dén hiéu suét
tao bio-oil. Diéu kién nhiét phan nhanh t6i wu cho hai loai nguyén
liéu khao sat da dugc xac dinh: nhiét 6 500°C, luu luong khi 66
lit/phiit va kich thu6e nguyén lidu 0,5-1,0 mm. Hiéu sudt bio-oil
thu dugc cao nhat tir cac nguyén liéu rom va bi mia trong khoang
gia tri khdo sat lan luot 13 55,1 va 69,3%k1. Chat lugng san phém
bio-oil thu dugc dap Gng tiéu chuan nhién liéu sinh hoc san xuat tir
qué trinh nhiét phan ding lam nhién liéu dt 16 ciia Hoa Ky theo
tiéu chuan ASTM D7544-12. Véi dinh huéng sir dung bio-oil lam
nhién li¢u thay thé, qua trinh nhiét phan nhanh sinh khéi nén dugc
thue hién ¢ quy m6 nho theo mé hinh thu gom nguyén li€u sinh
khéi va san xuat bio-oil dé phuc vy nhu cau tai chd cho cac hoat
dong nong nghiép tai dia phuong.
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cua vat lieu khung co kim cau truc zeolite

Nguyén Thi Tuyét Nhung®, Nguyén Ngoc Khanh Anh, Nguyén Thi Diém Hwong
Truong Pai hoc Can Tho
Ngay nhan bai 25/6/2019; ngay chuyén phan bién 28/6/2019; ngay nhan phan bién 29/7/2019; ngay chap nhan dang 31/7/2019

Tom tit:

Hai vat liéu khung co kim ciu tric zeolite (ZIF) duwgc tong hop tir ciing hdn hop hai linker imidazole nhung cé
cAu tric hoan toan khac nhau do tic dung ciia hé dung méi sir dung trong qua trinh tong hop. Zn(5-nbIm), . (2-
mIm)l’67 (ZIF-HL1) va Zn(S-anm)l’1 4(2-mIm)0’86 (ZIF-HL2), trong d6 5-nbIm = 5-be~nzimidazolate va 2-mlm =
2-methylimidazolate, dwoc tao thanh tir phan wng nhiét dung méi ciia kém nitrate véi hon hop hai linker 5-nbIm va
2-mIm trong dung mdi N,N-dimethylformamide (DMF) déi v6i ZIF-HL1 va DMF/acetonitrile (ACN)/nuéc (4:3:1,
v/v) @6i véi ZIF-HL2. Cu triic ciia hai vat liéu ZIF dwoc xac dinh bang phan tich nhiéu xa tia X va d xop ciia chiing

ciing dwge phan tich. Két qua cho thiy, ca hai vat li¢u déu c6 do két tinh tot, do bén nhiét va do xdp cao.

Tir khéa: dwong hip phu ding nhiét, imidazole, nhiéu xa tia X, vat li¢u khung co kim ciu triic zeolite.

Chi s6 phén loai: 2.5

M6 dau

Vat liéu khung co kim (MOFs) dugc tao thanh tir nhiing cluster
kim loai va céc linker hitu co da chirc (thuong 14 cac hop chat
cacboxylic) ndi véi nhau qua nhitng lién két manh, tir d6 hinh thanh
nén mot loai vat lidu cdu trac 13 xép méi véi hang ngan céu tric
khong gian khac nhau [1]. Diém nbi bét cua loai vat liéu nay la céu
triic vat liéu c6 thé duoc thiét ké theo mong mudn qua viéc thiét ké
cu triic cac linker hitu co, cluster kim loai va/hodc st dung cac h¢
dung moi khac nhau [2]. Gén day, mgt nhom ho vat li¢u con cua
MOF duogc phat trién voi tén goi la vat liéu khung co kim céu trac
zeolite (ZIFs) [3, 4]. Vat liéu nay dwgc hinh thanh do sy lién két
céc cluster kim loai (M) t&r dién nhu Zn, Co... boi cac nguyén tir
N trén vong imidazole (C3N2H3" = Im) hinh thénh nén khung suon
trung hoa. Vat liéu ZIF c6 do bén nhiét, dd bén hoa hoc cao va do
x0p 16n. Qua phan tich cau tric cho thay rat nhiéu vat liéu ZIF tao
thanh c6 cau hinh khong gian cua vét liéu zeolite. Mot trong nhing
nguyén nhan 1a do goc lién két M-Im-M trong ZIF gan bang voi
goc lién két Si-O-Si (145°) trong zeolite [5]. Nhung do chiéu dai
lién két M-Im-M trong ZIF 16n hon nén vét liéu ZIF co cdu tric 16
x0p cao hon zeolite [6, 7]. Ngoai ra, do didc diém thanh phan cau
tao, cau truc vét liéu zeolite khong thé thiét ké theo mong mudn.
Tréi lai, cAu trac vat liéu ZIF ¢ thé diéu chinh theo mong mudn
qua sir dung céc loai linker imidazole khéc nhau, hon hop gﬁ”)m hai
loai linker imidazole [8, 9] va str dung céc tién chat phirc [10]. Céc
phuong phap ndy da ching minh dugce tinh hi¢u qué trong vige tao
ra ciu triic ZIF méi. Tuy nhién cin tiéu ton thoi gian va hoa chét
dé tao ra cac dan xudt imidazole. Tir do, chung toi cha ¥ dén mot
phuong phap don gian hon, dua trén cac hé dung moi khac nhau.
Tinh chét cdt 18i ciia phuong phap nay 1 tao ra sy tuong tic méi

"Tac gia lién hé: Email: tuyetnhung@ctu.edu.vn
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giita cac linker imidazole va dung méi, dan dén sy hinh thanh céu
truc ZIF méi [11]. Phuong phép st dung hé¢ dung mdi khac nhau
dé tao nén cac vat lidu ZIF véi cau trac khac nhau duoc chung toi
st dung trong nghién ctru nay. CAu triic cua vat liéu tao thanh, do
bén nhiét va do xép cua vat li¢u cling dugc trinh bay.

Noi dung va phuong phap nghién ciu
Thiét bi va héa chit

Thiét bi duoc sir dung trong nghién ctru gdm can phan tich
Mettler Toledo, tu séy UM-400, bé rung siéu am Power Sonic
410, kinh hién vi dién te NHV-CAM, thiét bj nhidu xa tia X D8-
Advance (Bruker), thiét bi hoat hoa Masterprep, thiét bi do phod
hong ngoai Vertex 70, mau duogc ép vién voi KBr, s6 séng duge do
trong vung 4000-400 cm™ ¢ nhiét 4o phong, thiét bi phan tich nhiét
trong lugng TGA Q500 thiét bi do dién tich bé mat NOVA 3200e.
Hoa cht duoc st dung trong nghién ciru gom Zn(NO,),.6H,0,
methanol, N,N-dimethylformamide (DMF) va acetonitrile (ACN)
cO Xuit Xt Trung Qudc; 2-methylimidazole (2-mIm) dugc mua tir
Hang Merck va 5-nitrobenzimidazole (5-nblm) dugc mua tir Hang
Sigma-Aldrich.

Quy trinh tong hop

Quy trinh tong hop ZIF-HLI: hén hop cia Zn(NO,),-6H,0
(0,024 g, 0,080 mmol) vdi hai linker 2-mlIm (0,011 g, 0,14 mmol)
va 5-nblm (0,015 g, 0,090 mmol) dugc hoa tan trong 4 ml dung
moi DMF. Dung dich phan tng dugc cho vao lo 8 ml chiu nhiét,
duoc dy nap kin va cho vao ti siy & 130°C. Sau 2 ngay, céc tinh
thé hinh 1ap phuong trong sudt duoc tach khoi dung dich phan timg,
dem rira nhiéu 1dn voi DMF (5x3 ml) trong 1 ngay trude khi phan
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Abstract:

Two zeolitic imidazolate frameworks (ZIF) were
synthesised from the same mixture of two imidazolate
linkers resulting in two different topologies thanks to
the use of different solvent systems. Zn(5-nblm),.(2-
mlm), _ (ZIF-HL1) and Zn(5-nblm), , (2-mIm) . (ZIF-
HL2), where 5-nblm = 5-benzimidazolate and 2-mIm =
2-methylimidazolate, were prepared by the reaction of
zinc nitrate hexahydrate with the mixture of 5S-nbIm and
2-mlIm in N,N-dimethylformamide (DMF) for ZIF-HL1
and DMF/acetonitrile (ACN)/water (4:3:1, v/v) for ZIF-
HL2. Their structures were determined by single-crystal
X-ray diffraction, and their thermal behaviour and
permanent porosity were also analysed. Accordingly,
both structures exhibited high crystallization, thermal
stability, and high porosity.

Keywords: linker imidazole, sorption isotherm, X-ray
diffraction, zeolitic imidazole frameworks.

Classification number: 2.5

tich nhiéu xa tia X. Trudc khi dem phan tich, mau dugc tién hanh
hoat héa dé dudi hét cac dung méi ndm bén trong 16 xp. Theo do,
ZIF-HL1 vira méi tong hop dugc rira 5 1an véi DMF trong 1 ngay
(3 ml mdi lan rira), trao doi 9 lan véi MeOH trong 3 ngay (5 ml
mdi lan thay dung méi méi) va sau d6 hoat hoa ¢ 80°C trong chan
khong (1 mTorr) trong 24h. Hiéu sudt cta phan (g 46% dua trén
mudi kém nitrate.

Quy trinh tong hop ZIF-HL2: hdn hop cta Zn(NO,),-6H,0
(0,068 g, 0,229 mmol) véi hai linker 2-mIm (0,019 g, 0,229
mmol) va 5-nblm (0,056 g, 0,343 mmol) dugc hoa tan trong 2 ml
dung moi DMF, 1,5 ml dung méi ACN, 0,5 ml nude cat. Dung
dich phan ung dugc cho vao lg 8 ml chiu nhiét, thém vao 1o 20 ul
triethylamine, sau d6 ddy nip kin va cho vao ti sdy ¢ 120°C. Sau
2 ngay, cac tinh thé hinh ling tru trong sudt dugc tich khoi dung
dich phan tmg, dem rira nhiéu lan v6i DMF (5x3 ml) trong 1 ngay
truéc khi phan tich nhiéu xa tia X. Trude khi dem phan tich, mau
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duoc tién hanh hoat héa dé dudi hét cac dung méi nam bén trong
16 x6p. Theo do, ZIF-HL2 vira méi tong hop duoc rira 5 1an véi
DMEF trong 1 ngay (3 ml mdi lan rira), trao d6i 9 lan véi MeOH
trong 3 ngay (5 ml mdi lan thay dung méi méi) va sau d6 hoat héa
& 80°C trong chan khong (1 mTorr) trong 24h. Hiéu suét cia phan
(ing 48% dya trén mudi kém nitrate.

Két qua va thio luan
Phiin tich ciu triic ciia vt liéu ZIF-HLI v -HL2

ZIF-HL1 va ZIF-HL2 thu dwgc trr phan ung gilta
Zn(NO,)-6H,0 v¢i hai linker 2-mIm va 5- nblm bang phuong phap
nhiét dung m01 Cu thé, ZIF-HL1 duoc tong hop bang céch hoa tan
hon hop gébm 2-mImH, 5-nbImH va Zn(NO,),"6H,0 trong dung
modi DMF ¢ 130°C trong 2 ngay. Khi thay doi dung méi DMF
thanh h¢ dung méi DMF/ACN/H,0 (4:3:1, v/v) dan dén sy hinh
thanh vat liéu ZIF moi, ZIF-HL2. Tlnh thé ZIF-HL1 va -HL2 thu
duoc dugc tach ra khoi dung dich phan ng va rira nhiéu lan véi
DMF (5x3 ml) dé loai bo céc tac chat phan tmg con du. Do két tinh
cta tinh thé duoc kiém tra qua phan tich nhiéu xa tia X dang bot
(PXRD). Gian d6 PXRD ctia ZIF-HL2 duoc so sanh voi ZIF- HL1
(hinh 1) [12]. Két qua cho thy ca hai vét liéu c6 cac miii nhiéu xa
v6i cuong do cao va sic nét, chimg to tinh thé ZIF-HL1 va -HL2
thu dugc co do két tinh cao. Gian d6 PXRD ciia ZIF-HL2 dugc

“index” dya trén h¢ lyc phuong véi nhom d6i ximg P6 j,/mmc (s6
194) (hinh 1B) cho thy sy phu hop rat tot gilta gian d6 mo phong
va thyc nghiém. Tir ddy, céc thong sb 6 mang co s ciia ZIF-HL2
cling dugc xéc dinh, a = b =27,6828 A, c = 150110 Ava v,
= 11503,49 A3, Két qua kiém tra tir thu vién Cambridge cho thay
ZIF-HL2 c6 topology quan trong GME. Tir dy ¢ két luan ZIF-
HLI1 va-HL2 tuy duoc téng hop tir ciing mot loai mudi kém va
hdn hop hai linker imidazole nhung 1a hai vat liéu ¢6 cau tric hoan
toan khac nhau. Ngoai ra, con ¢6 mét diém dang chu ¥ trong thanh
phan ciu tao cia GME-ZIF-HL2 1a khong chira linker bat budc
2-nIm nhu dd cong bé cho cac GME-ZIF trude do. Hién nay, co
khoang bay vat liéu ZIF mang topology GME va tat ca cac vat
liéu nay déu duoc tao thanh tir hdn hop hai linker, trong d6 c6 mot
linker bat buge phai c6 1a 2-nIm. ZIF-HL2, Zn(2-mIm)(5-nbIm) la
GME-ZIF déu tién trong thanh phan céu tao khong chira 2-nIm.

N ®)

Luc phuong
a=b=27,6828A
c=150110A

V= 11503 49 A®
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a=b=c=17,4512A
V'=5314,64 A
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Hinh 1. Gian do PXRD thuc nghi¢m va mé phéng clia ZIF-HL1 (A) va
-HL2 (B).
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Trude khi tién hanh céc phén tich tiép theo, vat liéu ZIF-HL1
va -HL2 can dugce hoat hoa dé loai hét cac dung moi ndm bén trong
10 xép cua vt liéu. Theo do, vat liéu ZIF duoc tach ra khoi dung
mdi tong hop va ngam trong dung mdéi MeOH ¢ nhiét do soi thap
hon. Qua trinh trao d6i dung mdi nay dwogc thuc hién trong 3 ngay.
M6i ngay dung méi dugc thay méi 3 1an. Sau 3 ngay, vat lidu duoc
tién hanh hut chan khong du6i hé thong masterprep ¢ nhiét do

80°C. Sau 24h vat liéu hoat hoa dugc lay ra va kiém tra cdu tric
bing phén tich PXRD. Nhu dugc nhin thdy & hinh 2, sw pht hop
gitia gian dd PXRD sau khi hoat héa voi gidn dd PXRD vira Il‘l()'l
tong hop ching t6 vét liéu ZIF-HL1 va -HL2 sau khi hoat hoa van
gifr nguyén cau truc.
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Hinh 2. Gian do PXRD clia ZIF-HL1 (A) va -HL2 (B) sau khi hoat héa
dugc so sanh vdi gian do PXRD viia tdng hgp.

bé chung minh sy hi¢n di¢n cta hai linker 2-mIm va 5-nblm
trong cdu trac, vat liéu ZIF-HL1va -HL2 duoc phén tich "H-NMR.
Tinh thé vét liéu ZIF sau d6 duoc hoa tan trong hdn hop dung moi
DMSO-d, va DC120% trong nude. DCI dugc sur dung dé dam bao
cho su hoa tan hoan toan cua tinh thé ZIF-HL1 va -HL2. Hinh 3
cho thay ¢0 su hién dién cua dong thoi hai linker 2-mIm va 5-nbIm
trong ca hai cdu tric vét lidu ZIF. Tich phan cta cac proton trong
hai linker cling dugc xac dinh. Qua do ty I¢ mol cua hai linker
5-nblm va 2-mlm trong cu trac vat lidu ZIF-HL1 va -HL2 duoc
xac dinh lan luot 1a 1:5 va 4:3. Tur day, cong thirc hoa hoc cua vat

liéu dugc xac dinh 1a Zn(5-nblm),,,(2-mIm), ., cho ZIF-HLI va
Zn(5-nblm), |, (2-mIm), . cho ZIF- HL2.
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Hinh 3. Phd "H-NMR ctia ZIF-HL1 (A) va -HL2 (B).
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Dj bén nhigt, dp xop va dp bén héa hoc ciia vit licu ZIF-
HLI vi -HL2

Do bén nhiét cua vat lidu ZIF dugc danh gia qua phan tich nhiét
trong lugng cua vat li¢u ZIF-HL1 va -HL2 sau hoat hoa cho két
qua d6 bén nhiét cua ZIF-HL1 va -HL2 lan luot 13 350 va 400°C
(hinh 4). Ttr hinh 4 cho thiy, dudng ndm ngang chimg t6 khong co
sy giam dang ké khdi luong vat liéu ¢ nhiét do dén 350°C déi voi
ZIF-HLI1 va gan 400°C d6i voi ZIF-HL2. Qua do chi ra ring do
bén nhiét ciia ZIF-HL1 va -HL2 1an luot 1a 350 va 400°C.
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Hinh 4. Gian do TGA ctia vét liéu ZIF-HL1 (A) va -HL2 (B) da hoat héa.

Tiép dén, dién tich bé mat cua vat lidu sau khi hoat hoa dugc
xéc dinh qua duong hdp phu dang nhiét N, ¢ 77K (hinh 5). Két
qua thu duoc cho thdy, duong ding nhiét hip phu nitrogen cua
vat liéu ZIF-HL1 va -HL2 thudc duong hép phu d'fmg nhiét dang
I theo phan loai cua IUPAC, chimg to ca hai vat li¢u ZIF thu dugc
la vat liéu xép ¢6 kich thudc 15 xép ¢& micro. Dién tich bé mét ctia
vat liéu theo md hinh BET (Brunauer-Emmett-Teller) cling dugc
xéc dinh cho ZIF-HLI va -HL2 lan luot bang 820 va 1750 m?g™.
Dién tich bé mit 16n cua vat liéu ZIF-HL1 va -HL2 dap tmg duoc
yéu ciu tng dung ciia vat liéu ZIF trong phén tach khi va céc tng
dung khac.
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Hinh 5. Pudng dang nhiét hap phu N, cla vét liéu ZIF-HL1 va -HL2
G 77K.



Vi phuong phép st dung hé dung moi c6 do phan cuc khéc
nhau, hai vét liéu ZIF moi (ZIF-HL1 va -HL2) dugc tao thanh co
cung thanh phan cau tao nhung céu tric hoan toan khac nhau. Ca
hai vét lidu déu c6 do bén nhiét cao va do xop 16n.
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Tong quan tinh hinh nghién ctru vat liéu cao phan tir khoang

Nguyén Vin Hiéu" va Nguyén Bich Ha
Vién Khoa hoc Vit liéu, Vién Han lam Khoa hoc va Cong nghé Viét Nam
Ngay nhén bai 26/8/2019; ngay chuyén phan bién 28/8/2019; ngay nhan phan bién 20/9/2019; ngay chip nhan dang 26/9/2019

Tom tit:

Trong bai tdng quan ngin gon nay, cic tic gia trinh bay vin tit nhitng két qua dién hinh vé vat liéu cao phan tir
khozing dwoc ché tao tir tro bay ciia cic nha may nhiét dién dot than, tro dt rac thai ciia cac nha may dét rac phat
dién va xi luyén kim do cic nha may luyén kim thai ra. Cac két qua dé dwoc trinh bay trong 15 bai bao dién hinh
trong ) hang tram bai bao da dwoc cong b6 trén nhiéu tap chi khoa hoc quéc té trong 20 nim gz‘m day Cic két qua
chinh ciia mdi bai bio trong s6 15 bai bao néu trén bao gom cac thong tin sau day cAc chit llen két rin va cac chit
kich hoat kiém dwoc sir dung, nhi¢t dj siy va thoi gian siy cac miu vat li¢u, d9 bén nén ciia miu vat liéu c6 do bén
nén cao nhit.

Trong phan “Két luin va thao luin”, cac tic gia dé xudt hwéng nghién ciru cong nghé vit liéu cao phén tir khoing

6 nwoc ta.

Tir khéa: cao phan tir khoang, chit kich hoat kiém, do bén nén, tro bay, tro dét rac, xi luyén kim.

Chi s6 phén loai: 2.5

Md dau

Vit liéu cao phan tr khoang 1a mot loai vat li€u xay dung co
céc tinh chét rat uu viét so vi bé tong sir dung xi ming Portland.
Vat li¢u cao phan tir khodng do nha vat li¢u hoc ngudi Phap Joseph
Davidovits phat minh tir ndm 1972. Ong vén la mot nha héa hoc
cao phén tir. Sau mdt s vu hoa hoan xay ra tai Phap trong khoang
thoi gian 1970-1972, gdy hau qud nghiém trong ma nguyén nhan
1a sy bét lra cua cac vat liéu cao phan tir, Davidovits quyét dinh
nghién ciru vat liéu cao phan tir khong bit lira va khong chay.
Nhim muc dich d6, ndm 1972 Davidovits thanh 1ap cong ty nghién
cuu tu nhan Cordi SA, sau nay tr¢ thanh Geopolymer Insitute.

Nhiing két qua nghién ctru ciia Davidovits va cac cong su da
dugc cap cac patent sau day:

- Davidovits J. (1972): FR 2,204,999 va FR 2,46,382; US
Patent 3,950,470.

- Davidovits J. and Legrand J.-J. (1974): FR 2,324,427; US
Patent 4,028,454 (1977); UK Patent 1,481,479 (1977); German
Patent 25,00,151 (1979).

- Davidovits J. (1979): FR 2,464,277 va FR 2,489,290; US
Patent 4,349,386.

- Davidovits J. and Sawyer J.L. (1985) US Patent 4,509,985.

Tom ‘Eét ndi dung céc patent néu trén da dugc trinh bay trong
bdo cdo tong quan [1].

Phat minh ctia Davidovits da thiic dy sy nghién ciru va san xuat
vat li¢u cao phan tir khoang tai cdc nudc c6 nén cong nghiép phat

"Tac gia lién hé: Email: nvhieu@jiop.vast.ac.vn
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trién, thé hién ¢ viée td chirc hang loat cac hoi nghi khoa hoc quéc
té 1on. Tai Phap, thang 6/1988 Geopolyme Institute da to chirc tai
University of Technology of Compiége Hoi nghi toan chau Au lan
tha nhét vé Soft Mineralurgy, goi tat 1a Hoi nghi Geopolymer 88,
voi sy tai trg cua European Economic Commission. 11 nim sau
(6/1999), Geopolymer Institute t6 chirc Hoi nghi qudc té 1an thir
2 - Geopolymer 99 tai Saint Quentin (Phap). Hoi nghi qudc té lan
thir 3 Geopolymer 2002 dugc t6 chirc thang 10/2002 tai University
of Melbourne (Uc). Geopolymer 2005 World Congress da duoc
to chirc dé chao mimg L& ky niém lan thir 26 ngay J. Davidovits
thanh 1ap Geopolymer Institute.

Nhifg két qua nghién ciiu va iing dung

Nhiing két qua nghién ctru vé cong nghé san xuét vét liéu cao
phan tir khoang da duoc trién khai img dung vao viée xdy dung cac
cong trinh dan dung, dién hinh nht la Brisbane West Wellcamp
Airport (BWWA), Toowoomba, Queensland. San bay nay duoc
dua vao st dung phuc vu céc chuyén bay thwong mai cia hing
Quantas Link tir thang 11/2014.

Ngoai viéc duge st dung dé san xuét bé tong, vt liéu cao phan
tir khoang con dugc tmg dung rong rii trong doi song. Trong bai
béo [2], Jaarsveld va céc cong sy di trinh bay tiém nang tmg dung
sau day cua vat li¢u cao phan ta khoang:

1) Che phu cac dbng rac thai va céc bai chon lap can thiét phai
¢6 mot cu trac rin chic véi do bén cao dé ngan nudc mua, hodc
la lam mot mai che chic chin va an toan dé st dung mdt dién tich
nao do vao muc dich xay dung.
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In this shortreview, we present the mostsignificant results
of the research on geopolymer produced from fly ash of
the coal-fired power station or fly ash of the municipal
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2) Tao ra mot 16p dém c6 do tham thau thép cho cac bai chon
lip dé giam thiéu su that thoat cac chit gdy 6 nhidm vao ngudn
nudc, hodc tao ra mot 16p dém cho cac hd nude sach dé ngan cho
nudc khong bi ngim xudng dudi & nhitng noi thiéu dét sét.

3) Xay dung cic tm ngin dyng dimg hodc cac cau tric dleu
khién dong nude 6 nhing noi can doi huéng dong nude, ca & gan
mit nude 1n sau trong long nude.

4) Xay dyng dap nudc hodc giir 6n dinh cac dap ngin quing
thai. Viéc xir ly quing thai ngay tai chd dé lam ting thé ning dong
ctmg gitip ich cho sy khai thac quing & nhiing ving nhay cam vé
moi truong, & do khong thé khai thac mo khong phai chi vi sy de
doa sat 16 cac dap ngan quing thai ma con vi su 10 11 cac kim loai
doc hai vao hé thng thoat nudc thai.

5) 0 nhiing chd can c6 vat liéu v6i bé mit tro khong bi tac
dong cta cac phan ung héa hoc, khong tham thau, khong c6 10
rong, ré tien va c6 dién tich rong deé chat loc quéng va thu gom céc
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chit da duoc chét loc thi can st dung vat liéu cao phan tir khoang.

6) Cac bé mat két cu nhu san nha, nha kho va duong bang
trong san bay.

7) Céc tim ngin xen k& 1an nhau trong cac khdi phé thai dé
giit cho céc khéi nay ¢d dinh va ngin chan khong cho céc 16p khac
nhau cht thanh déng, 16p nay trén 10p kia. Trong truong hop nay,
vét liéu cao phan tir khoang can c6 do tham théu thip va co do bén
trung binh.

8) Vit liéu cao phan tir khoang rét hitu dung di voi hoat dong
khai khoang. Bong ran nhanh va sém dat dugc do bén 13 hai tinh
chat wu viét cta vat lidu cao phan tir khoang can dugc phat huy
trong hoat dong khai khodng. Sy du dat cua céac loai quéng thai ¢
mo ciing nhu nhiét do tvong dbi cao trong hau hét cac mo doi hoi
phai 4p dung qua trinh tr¢ thanh cao phan tir khoang va rit dang
dugc nghién cru.

9) Nhitng ngudi khong phai 1a chuyén gia ciing ¢6 thé thyc
hién viéc dic sdn cac cu kién don gidn bé’mg bé tong cao phan
tlr khoang nhu 1am hang rao, 1am céc tAm lat via h¢ hodc lam cac
ng dan nudc ré tién. Noi chung, tinh chat d& d6 khudn cing véi
d9 co ngot clia kem cao phan tir khoang so véi xi mang Portland
14 rat thuan tién dé cho nhimg nguoi khong chuyén nghiép c6 thé
dé sir dung.

10) CH dinh cac chét thai doc hai nhw arsenic, thiy ngan va
chi. C6 thé day s& 1a mot trong nhimng linh vyc wu tién ma sy tro
thanh vat liéu cao phan tir khoang co thé tac dong 1én hién trang.
Tuy nhién van d& nay hién nay chua dwgc quan tim ding muc va
rat dang dugc nghién ciru.

11) Thyc hién viéc dong goi khong ton kém nhung lai 1du bén
cac chat thai doc hai nhu amidng va chat thai phong xa. So véi
vi€e su dung vat liéu cao phan tir khoang thi viéc stir dung xi mang
Portland qué ton kém ma lai khong bén.

12) MQi Vé:l'[’ liéu xay dung th@ng thuong nhu gach, ngoi va xi
méng deéu co theé dugc thay thé bang vat li¢u cao phan tu khodng.

Céch day tron 20 nam, Shi va Day [3] dd cong bé két qua
nghién ctru ché tao cao phéan tir khodng tir tro bay cua hai nha
mady nhi¢t dién ¢ Canada va Hoa Ky, va xi luyén kim cta nha
may luyén kim ¢ Canada. Cac chét kich hoat kiém 1a NaOH va
Na,SiO,. Céc tac gia da chimg minh rang, 40 bén nén cua vat liéu
dat gid tr1 cao nhit 50 MPa khi nong d6 NaOH 1a 10M.

Trong bai [4], Puertas va cac cong sy da trinh bay céc két qua
nghién ctru d bén nén cua vat lidu cao phan tir khoang trén co s&
tro bay va xi luyén kim v6i nhimng ty 1€ tro bay/xi khac nhau trong
nhimg quy trinh cong nghé c6 nhimg tham s6 khac nhau. Ca tro
bay 1an xi luyén kim déu do cac nha méay & Tay Ban Nha cung cap.
Chat kich hoat kiém duoc sir dung la NaOH co nong do 2M va
10M. Cac mau duoc sdy ¢ 25°C va 65°C trong 1 ngay, 7 ngay, 28
ngay va 90 ngay. Céc tac gia di chimg minh rang vét liéu cao phan
tir khodng dat gia tri 50 MPa khi dugc ché tao véi ty 1€ 50% tro
bay, 50% xi luyén kim, vdi n6ng d9 NaOH co gia tri 10M va dugc
sdy 6 25°C trong 28 ngay. D6 bén nén ting 16n 65 MPa khi chi c6
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xi luyén kim, vét liéu dugc sdy & 25°C hodc 65°C trong 90 ngay.

Téc dong cua ndng do Na O va cic ty sb SiO ,/Na,0, tro bay/xi
16n d6 bén nén cta vét liéu cao phén tir khoang tren co s0 tro bay
va xi luyén kim da dugc Garcia va cac cong sw nghién ciru [5]. Ca
tro bay 1an xi luyén kim déu do cac nha may & Mexico cung cap.
Chat kich hoat kiém la NaOH. Cac tac gia di ché tao thanh cong
vat liéu cao phan tur khoang dat do bén nén cao nhat 85 MPa khi
sir dung 4% Na,0, ty s6 SiO,/Na,0 bang 1 va 100% xi luyén kim.

Anh huéng cta xi luyén kim khi bo sung thém xi luyén kim
vao tro bay dén do bén nén ctia vat liéu cao phén tr khoang trén
co s0 tro bay da dugc Li va Liu nghién ctru [6]. Cac nguyén liéu
da duoc cac tac gia str dung la tro bay loai F, metakaoline, xi luyén
kim va thuy tinh l1ong. Thuy tinh 1ong c6 thanh phén chat ran gdbm

28% Si0,, 8,7% Na,0, con lai 14 nude. Ca tro bay 1dn xi luyén kim
déu do cac nha may cua Trung Qudc cung cép. Céc tic gia da thu
dugc céc két qua sau day: khi ty 1¢ xi luyén kim 13 4% so véi tro
bay thi do bén nén dat gia tri cao nhat 70 MPa.

Anh huéng cta xi luyén kim khi b6 sung thém xi luyén kim
vao tro bay dén do bén nén cua vat liéu cao phan tir khoang trén co
80 tro bay cling da dugc Kumar va cdc cong su nghién ctru [7]. Ca
tro bay lan xi 16 cao déu do céc nha may & An D¢ cung cdp. Chat
kich hoat kiém 12 NaOH, nhiét do siy la 27°C. Céc tac gia d thu
duoc két qua sau day: khi tang ty 1& xi luyén kim 1én 50% so v6i
tro bay thi d bén nén dat gi4 tri cao nhit 45 MPa.

Tac dong cla viéc bi nung & nhiét do cao dén do bén cua vat
liéu cao phan tir khodng trén co sd tro bay va xi luyén kim da dugc
Guerrieri va Sanjayan nghién ctru [8]. Chét kich hoat kiém 1a hon
hop cua dung dich Na SiO, v6i thanh phan hoa hoc 29,4% Si0,,
14,7% Na,0, 55,9% H 0 Va dung dich NaOH véi nong do 8M
Sau khi séy ¢ 27°C thi dern ra do d9 bén nén, gid tri do duoc khi do
dugc goilado bén nén ban dau. Pem cac mau di nung voi nhiét do
800°C trong 1 gid roi dé cho ngudi lai dén nhiét o phong méi dem
ra do d6 bén nén. Gia tri do dugc khi d6 1a do bén nong ton dw. Do
bén nén ban dau cao nhit co gia tri 80 MPa. B bén nén ton du c6
gid tri cao nhit 20 MPa.

Su phu thugc cua cac tinh chét ctia vét liéu cao phan t khoang
trén co s& tro bay va xi luyén kim vao ty 1¢ gilta tro bay va xi cling
nhur vao phuong phap sy di dugc Koh va céc cong sy nghién ciru
[9]. Tro bay va xi luyén kim dugc céc tac gia sir dung c6 ngudn
gdc tir cac nha may cia Han Qudc. Chat kich hoat kiém 1a mot hdn
hop cua Na,SiO, va NaOH. Vi ty 1€ tro bay va xi 1a 50/50 va v6i
nhiét do sdy 1a 20°C vit liéu cao phan tir khoang c6 do bén nén
cao nhat 70 MPa. Ciing v6i ty 1é tro bay va xi 1a 50/50 nhung v6i
nhiét o séy la 60°C thi vat liéu cao phan tir khoang c6 do bén nén
cao nhat 75 MPa.

Tinh chit co hoc va cdu trac ciia vat lidu cao phan tir khoang
trén co sO tro bay va xi luyén kim da dugc Yang va cac cong su
nghién ctru [10]. Nguon cung cdp tro bay va xi luyén kim la 2
nha may ¢ Trung Québc. Céc chét kich hoat kiém duoc sir dung la
Na,SiO, véi ty s6 SiO,/Na,0 bang 2,44 va NaOH. Tir hai chét kich
hoat klem do, cac tac gia da ché tao hdn hop kich hoat kiém véi ba
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gié trj clia ty s6 SIO /Na,0 bang 1,2, 1,4 va 2,0. Nhiét do sdy bang
50°C. Thoi gian say la 3 ngay, 7 ngay va 28 ngay. Mau vat liéu co
ty 1€ xi/tro bay bang 80/20, ty 1¢ SiO,/Na,0 bang 1.4 va thoi gian
sdy 3 ngay c6 do bén nén cao nhat 156 MPa

Do bén nén cua vat liéu cao phan tr khodng trén co s¢ tro bay
va xi luyén kim dugc séy trong cac diéu kién khéc nhau & nhiét
d6 binh thuong da duge Giasuddin va cac cong sy nghién clru
[11]. Hai dung dich kiém duoc st dung 1a NaZSiO3 v6i thanh phan
14,7% Na 0, 29,4 SiO,, con lai 1a nuée, va NaOH. Céc tac gia da
sy cac mau theo 3 cach sy boc kin, say ngdm trong nuéc va sy
ngam trong nugc man chura 15% muoi. Thoi glan say la 28 ngay.
Mau vét liéu duoc sdy boc kin dat duoc do bén nén cao nhét 90
MPa.

Anh huong cua hai loai xi luyén kim Ién do bén nén cua vat
liéu cao phan tr khoang trén co sé tro bay va xi da dugce Nath va
Kumar nghién ctu [12]. Hai loai xi 12 xi dang hat tir [0 cao va xi
dang hat tir 16 luyén thep. Ca hai loai xi ¢ thanh phén héa hoc va
cdu truc tinh thé tuong tw nhau. Ca tro bay va xi déu do céc nha
may ciia An D¢ cung cip. Céc mau duoc ché tao tir cac hon hop
khéc nhau ctia hai loai xi va dugc sdy ¢ nhiét do binh thuong trong
7 ngay va 28 ngay. Do bén nén cta cac mau vét lidu sir dung céc
loai xi khac nhau déu gin bing nhau va phu thudc ty 18 giita tro
bay va xi. Mau dat do bén nén cao nhat 80 MPa 1a mau duoc séy
28 ngay.

Do bén nén cua vat liéu cao phan tir khoang trén co s¢ tro bay
va xi da dugc Deb va cac cong su nghién ctru [13]. Dung dich
kich hoat kiém 1a mot t0 hop cla Na SiO, va NaOH. Cot ligu tinh
a cat song, con ¢t lidu tho 1a d4 granlt da duoc nghién vun. Cac
mau dugc sdy ¢ nhiét 9 phong sau 7 ngay, 28 ngay, 56 ngay va 90
ngay. Mau duoc siy 90 ngay dat do bén nén cao nhét 54,3 MPa.

Trong bai [14] Deb va céac cong sy da trinh bay céc két qua
nghién ctru méi vé tac dong cua vice gan két tro bay véi xi 10 cao
va cua ham lugng chét kich hoat kiém dén d6 bén nén cua vt liéu
cao phan tir khoang duoc sdy ¢ nhiét do phong trong 7 ngay, 28
ngay, 56 ngay, 90 ngay va 180 ngdy. Mau c6 d6 bén nén cao nhit
70 MPa 14 mAu c6 ty s6 trong luong Na,Si0,/NaOH bing 1,5 stt
dung 20% xi luyén kim va 80% tro bay, duac sdy trong 180 ngay.

D6 bén nén cua vat liéu cao phan tr khoang trén co s¢ tro bay
va xi luyén kim duogc séy ¢ nhiét d§ binh thuong da duge Gao
va céc cong sy nghién ctru [15]. Ca tro bay 1dn xi déu do cac nha
may & Ha Lan cung cap. Chat kich hoat kiém 1a mot hdn hop cua
Na,SiO, voi ham lugng 27,69% Si0,, 89% Na,0, con lai la nudc,
va NaOH Trong tt ca cac mau, ty 56 khoi hr(mg gitta Na,O va
khdi luong tong cong cta xi va tro bay 1a 5.6%. Ty s6 Si0 /Na 0]
6 5 gia tri khac nhau 1,8, 1,6, 1,4, 1,2 va 1,0 . Méu chira 10% tro
bay va 10% xi luyén kim, co ty s6 SiO,/Na,0 bang 1,8, dugc say Iy
nhiét do phong dat dugc d6 ben nén cao nhat 82 MPa sau khi say
7 ngay va 109 MPa sau khi siy 28 ngay.

Trong bai [16], Liu va céc cong su di trinh bay cac két qua
nghién ctru vé vat liéu cao phan to khoang trén co sd tro cua 10
dot rac thai sinh hoat (IFA) va xi 16 cao da duoc nghién thanh hat
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(GGBS). IFA dugc thu gom tir nha may dt rac phat dién ¢ Keppel
Seghers Tuas, nha may dbt rac phat dién thir 5 cua Singapore ¢0
nang luc xu ly 800 tAn rac/ngay va phat dién voi cong sudt 22 MW.
Két qua ‘nghién ctru ching to rang, vat li¢u cao phan to khoang
duoc ché tao tir [FA c¢6 d6 bén nén rat thap, vao khoang 5 MPa, cho
nén can bo sung thém GGBS. Vit liéu cao phan tir khoang dugc
ché tao tir GGBS ¢6 do bén nén kha cao 1a 39 MPa. Dé danh gia
su giai thoat cac kim loai nang tr IFA, céc tac gia da khao sat su
ngam chiét cac kim loai nang tir [FA va nhan théy rﬁng, néng do
céac kim loai nang tiét ra tir IFA cao hon nhiéu so vé6i gi61 han dugc
quy dinh trong tiéu chuan cua Lién minh chau Au vé céc chat thai
duoc phép chon lap. Do d6 khong duoc phép chon ldp IFA ma bét
bugc phai ché tao vt liéu cao phan tr khodng trén co s¢ ca [FA
va GGBS.

Sau d6 cac tac gia da khao sat sy ngam chiét tich tu cac kim
loai nang trong 64 ngay cua vat li¢u cao phan tir khoang trén co s¢
ca IFA lan GGBS va dbi chiéu véi gioi han dugc quy dinh trong
Quyét dinh vé chét luvong dat (Decree on Soil Quality - DSQ) cua
Ha Lan. Céc s6 liéu thu dugc khi khao sat su ngam chiét tich tu
cac kim loai ning trong 64 ngay cho thdy, nong do cac kim loai
ning ngam chiét tir vat liéu cao phan tir khodng trén co s¢ ca IFA
lan GGBS ting 1én khi thinh phé"m cua IFA tang 1€n, song ngay ca
khi thanh phan IFA gép d6i thanh phan GGBS thi nong do cac kim
loai nang dugc ngam chiét ra vin nho hon néng d6 dugc quy dinh
trong DSQ.

No6i tom lai, sau khi dot réc phat dién phai tién hanh san xuét
vét lidu cao phan tir khoang trén co s& ca IFA 1in GGBS véi thanh
phan IFA khong cao hon thanh phin GGBS nhiéu lan. Vat liéu cao
phan tr khoang d6 hoan toan co thé duoc st dung lam vat liéu xay
dyng v6i do bén nén thich hop.

£ a S 2 a
Ket ludn va thao luan

Nhiing thanh tyu nghién ctru vat liéu cao phan tir khoang trén
thé gioi rat can duogc gidi khoa hoc va cong nghé vat li¢u nudc ta
tham khao, tmg dung va phét trién dé giai quyét hién trang 6 nhiém
moi trudng gay ra boi tro bay cuia cdc nha méay nhiét dién dot than
va rac thai d6 thi trong céc thanh phd 16n.

Xét dé nghi cua B truong Bo Xay dung, ngay 12/4/2017, Pho
Thu tuéng Trinh Dinh Diing da ky Quyét dinh s6 452/QD-TTg phé
duyét bé an déy manh xu 1y, stt dung tro, xi, thach cao ctia cac nha
méy nhiét dién, nha may hoa chat, phan bon lam nguyén liéu san
xuat vét liéu xay dung va trong céc cong trinh xdy dung.

Khéi dau viée t6 chire thyc hién Quyét dinh 452/QD-TTg néu
trén, ngay 3/10/2017 Bo Xay dung va By Cong thuong di o chirc
tai thanh phé Can Tho mot cudc hoi thao khoa hoc. Tai cude hoi
thdo nay, ong Pham Van Bic, Vu truong Vu Vat li¢u xay dung (B
Xay dung) cho biét: néu cac nha may nhiét dién duoc dau tu theo
quy hoach va luong tro, xi thai ra khong duoc xir 1y thi dén nim
2020 s& 6 109 tri¢u tan.

Vi lugng tro, xi do cac nha may nhiét dién d6t than thai ra moi
truong, viéc phat trién cong nghé vat lidu cao phan tr khoang dé
tai ché lugng tro, xi do thanh vat liéu cao phan t khoang 13 mot
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nhiém vu cap bach cua nganh khoa hoc va vt liéu nudc ta.

Trong khoang thoi gian tir nay téi 2021, nhiéu nha may d6t rac
phat dién ciing s& bat ddu dugc van hanh tai Ha Noi, thanh phé
Ho Chi Minh, Pa Ning va mot s thanh phé 16n & nude ta. Viéc
t6 chir tai ché tro ddt réc cua cac nha may dét rac phat dién do
thanh vat lidu cao phan tir khoang ciing rit can thiét dugc chuan
bi ngay tur bay gio.
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Xac dinh nong d9 Fe* trong nwéc sinh hoat
bang phwong phap quét the song vuong st dung dién cue platin

Huynh Minh Tién, Nguyén Duy Linh, Nguyén Vinh Son Ting, Poan Pirc Chanh Tin", Ping Mau Chién

Vién Cong nghé Nano, Pai hoc Quéc gia TP H6 Chi Minh

Ngay nhan bai 25/3/2019; ngay chuyén phan bién 29/3/2019; ngay nhan phan bién 18/5/2019; ngay chép nhan ding 6/6/2019

Tom tit:

Sit 13 mot trong nhirng nguyén té phd bién trong mai trwdng nwéc. Khi ndng do ion Fe vrgt qua giéi han cho phép
¢6 thé gay hai dén méi trudng nuwée va sirc khoe con nguwdi. Trong nghién ciru nay, phwong phap dién héa quét thé
séng vudng (SWV) duoe g dung dé xic dinh ndng do Fe** trong nwéc bang dién cue platin. Trong khoang thé 1am
viéc tir 900 dén 100 mV, phwong phap SWV cho két qua tét nhit ¢ bién d9 60 mV, bwée nhay -2 mV va tin s6 25 Hz.
Bén canh dé, cwong dd dinh dong ting tuyén tinh trong khoang ndng dd Fe** tir 0,3 dén 5 mg-L"' trong dung dich nén
HC10,1 M. Ngoai ra, giéi han phat hi¢n va giéi han dinh lwrgng phép do thap (0,1 mg-L"; 0,3 mg-L") véi h¢ s6 twong
quan cao (R>=0,9986) dap tng tidu chudn WHO vé ham lwong Fe** trong nwéc 1a 0,3 mg-L. Dién cwe platin c6 thé
dwgc sir dung dé xac dinh ham lwgng Fe** trong nuwéc sinh hoat bang phwong phap SWV.

Tir khéa: dién cwe platin, ion sit, phwong phap quét thé séng vudng (SWV).

Chi s6 phdn logi: 2.7

Sat (Fe) 1a mot trong nhitng nguyén té pho bién nhat trén
trai dét, dimg thtr tu vé ham luong trong vo trai dit (sau oxy,
silic, nhém). Trong méi trudng nude, sit thuong duoc tim
thdy & dang ion Fe** va Fe** [1, 2]. Nong do sat trong nuéce
sinh hoat trén 0,3 mg-L"' ¢c6 thé gdy nén Vet 6 trén quan a0
khi gidt. Ngoai ra, cin sat bam 1én thanh éng dan lau ngay
lam thay doi luu lugng va gy tic dng dan nudc. Doi véi
con ngudi, khi thiéu sit s& trd nén mét moi, giam kha ning
tap trung, rung toc, dau dau. Nguoc lai, khi co thé hép thu
qua nhiéu sét s& gdy hién tuong viém khép, thiéu méau, hon
mé. Chinh vi nhiing 1y do trén, T6 chire Y té thé gioi (WHO)
dé nghi ndng d¢ ion sit trong nudc & mirc 0,3-3 mg-L [3].
Tai Viét Nam, Quy chuén ky thuat Viét Nam vé chat lugng
nudée sinh hoat (QCVN 02:2009/BYT) dit ra tiéu chuén voi
nudc sir dung cho muyc dich sinh hoat phai c6 nong do tong
Fe (11, 1IT) khong vuot qua 0,5 mg-L-'.

C6 nhiéu phuong phap dé xac dinh ham luong sét trong
nuée nhu phuong phap sic ky, phuong phap chuan do,
phuong phap tric quang [4, 5]. Tuy nhién, nhitng phuong
phap trén doi hoi thiét bi phan tich véi chi phi cao, chi thich
hop trong quy mo phong thi nghiém. Nhimg nim gan day,
phuong phép dién hoa duge cha ¥ tip trung phat trién manh
mé& nho nhitng wu diém nhu: chi phi thap, thdi gian phan
tich nhanh, thiét bi phan tich nhé gon, gidi han phat hién

"Tac gia lién hé: Email: ddctin@vnuhcm.edu.vn
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thip. Hon nita, phuong phap quét thé séng vudng (SWV)
trong linh vuc phan tich di¢n hoa ngay cang duoc hoan thién
v6i kha nang phan tich cac loai ion kim loai & ham lugng
vét [6].

Nhiéu thap ky qua, dién cuc thuy ngan dugc xem la loai
dién cuc nhay nhat trong phan tich cac ion kim loai bang
phuong phap dién hoa [7]. Ngay nay, loai dién cuc nay bi
han ché st dung vi ly do thuy ngan la chét cuc doc. Tu do,
nghién cttu cac loai dién cuc khong thiy ngan (mercury-
free electrode) duoc gidi khoa hoc quan tim. Co thé chia
lam 2 nhém nhu sau:

1) Cac loai dién cuc carbon: dién cuc keo carbon (carbon
paste electrode), dién cuc carbon thuy tinh (glassy carbon
electrode), dién cuc nhiét phan graphite mit phing canh
(edge plane pyrolytic graphite electrode) [8]. Uu diém cua
nhimg loai dién cuc nay la gia thanh ré, khoang thé quét
rong. Tuy nhién, nhuoc diém 1a do nhay khéng cao, bi nhiéu
tap boi nhiéu dinh (peak) phu von ¢6 tir vat liéu dién cuc.
Ngoai ra, 16p bé mit dién cuc dé bi thu dong hoa, nén can
phai 1am mdi lai mdi khi str dung.

2) Céc loai dién cyc kim loai quy, gdm dién cuc bac
(Ag), dién cuc vang (Au), dién cuc bach kim (Pt), dién cuc
bismuth (Bi) [9, 10]. Uu diém cua cac loai dién cuc nay
la d6 nhay cao, it bi nhiéu tap (d0 chon loc cao). Tuy vay
nhuoc diém 14 gia thanh cao, khoang thé quét hep.
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Abstract:

Iron (Fe) is one of the most common elements in water
resources. When the concentration of iron is higher than
the permitted levels, it can damage the water environment
and human’s health. In this report, the square-wave
voltammetry (SWV) method, using platinum electrodes,
has been employed for detecting iron (III) in domestic
water. The SWV method gave the best result based on
the optimal parameters as follows: working potential
from 100 to 900 mV, amplitude of 60 mV, potential
step of -2 mV, and frequency of 25 Hz. The linear
range was obtained from 0.3 mg-L! to 5 mg-L"! with a
correlation coefficient of 0.9986. The detection limit and
the quantitation limit were 0.1 mg-L"' and 0.3 mg-L",
respectively. These results meet the requirements of the
World Heath Organization for Fe(III) concentration in
drinking water (0.3 mg-L'). The platinum electrodes
can be applied for the detection of Fe(I1I) concentration
in domestic water via the SWV method.

Keywords: iron ion, platinum electrode, square-wave
voltammetry method.

Classification number: 2.7

Nam 2016, Xueping Hu va cong sy phat trién dién cuc
Bi dé phan tich ion Fe*' bang phwong phap dién hoa véi gidi
han phat hién rat thip (2,3 nM). Tuy nhién loai dién cyuc nay
khong bén trong phén tich Fe** do Bi bi oxy hoa thanh Bi**
tai vung thé khoang 0,3 V (so véi dién cuc hydro tiéu chuén
- Standard Hydrogen Electrode, SHE) [9]. Nam 2018, Yun
Zhu va cong su phat trién dién cuc Au dé phan tich ham
luong Fe** ¢6 trong nude song. Két qua thu duoc gidi han
phat hién 1,2 nM véi sy hd tro ciia phic chét 2-(5-bromo-
2-pyridylazo)-5-diethylaminophenol (5-Br-PADAP) [11].
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Trong nghién ctru nay, dién cuc Pt dugc st dung dé phan
tich ion Fe** trong ngudn nudce sinh hoat bang phuong phap
SWV. Bién cuc Pt c6 vu diém 12 bén & ving thé duong, phu
hop v6i viée phan tich ion Fe**. Cac thong s6 SWV bao gom
khoang thé quét, tan sb, bién do xung, budc nhay thé duge
t61 wu hoa dé thu duogc két qua tot nhat.

Thuc nghiém
Héa chit va thiét bi

Hoa chét sir dung trong nghién ctru niy bao gdm: sat(III)
nitrat nonahydrat [(Fe(NO,),.9H,0, 99%, Sigma-Aldrich],
natri nitrat (NaNO,, 99%, Sigma-Aldrich), canxi chloride
dihydrat (CaClL.2H,0, 99%, Sigma-Aldrich), ddng(Il)
sulfat (CuSO,, 99%, Sigma-Aldrich), kém sulphat (ZnSO,,
99%, Sigma-Aldrich), axit chlorhydric (HCl, 37%, Prolabo),
nude khir ion DI (18,2 MQ, purecLAB).

Thiét bi str dung dé khéo sat bao gdm:

- Chip dién cuc Pt gém 2 dién cuc c6 dang chit T duoc
ché tao tai Vién Cong ngh¢ Nano (INT), Pai hoc Quéc gia
TP H6 Chi Minh bang phuong phap quang khic két hop véi
phin xa va lift - off (hinh 1A, B). Kich thudc thiét ké cua
chip nhu hinh 1A, d6 day trung binh méi dién cuc 1a 222+5
nm (hinh 1C), bam dinh tt trén Si/Si0, nh¢ vao 16p bam
dinh titan va dién trd bé mat 8,1 Q. Hai dién cuc cua chip
Pt st dung lam dién cuc lam viéc (Working electrode - WE)
va dién cuc dbi (Counter electrode - CE) trong tat ca céc thi

nghiém do dién hoa.
[1.5 mm

9 mm

Smm (A)

0,75 mm

®)

Hinh 1. Kich thuéc thiét k& (A), anh thuc t& (B) va bé day (C)
chip Pt sau khi dugc ché tao tai INT.

- bién cyc tham khao (RE) Ag/AgCl thuong mai (BASi
Corporate, Hoa Ky) (hinh 2).
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Hinh 2. Dién cuc tham khdo Ag/AgCl thuong mai.

- Thiét bi do dién hoa AutoLAB PGSTAT302N (Metrohm
AG, Thuy Si) duoc dung dé thyc hién cac phép phan tich
nham x4c dinh ndng do ion Fe** trong nudce v6i hé do duge
lap dat nhu hinh 3.

Hinh 3. Thiét bi do dién héa AutoLAB PGSTAT302N (trai) va hé
do dién héa (phai).

Chudn bi dung dich do

Chuén bi dung dich gbc Fe** ndng do 250 mg-L' tir
mudi Fe(NO,),.9H,0 va nudce khur ion (nudc DI). Sau do
pha loang dung dlCh gbc thanh nhing dung dich khao sat
v6i ndng do tir 0,3 dén 5 mg-L' va chuan bi dung dich nén
HCI véi nhimg ndng d6 khac nhau 0,001 M; 0,005 M; 0,01
M; 0,1 M; 0,5 M; 1 M.

Théng sé do dién héa

Khdo sat dung dich nén: dung dich nén dwoc lya chon
1a dung dich HCI do tinh chét dong anion v6i mubi sat. Bén
canh d6, ion CI- ¢6 thé oxy hoa - khir nim ngoai khoang thé
do. Cac dung dich HCl co néng d6 0,001 M; 0,005 M; 0,01
M; 0,1 M; 0,5 M; 1 M lan luot dugce khao sat trong dung
dich Fe** ndng do 5 mg-L"'. Khoang thé duoc lua chon cho
thi nghiém 13 900 d&én 100 mV, duya trén thé ban phan tmg
khir Fe*" — Fe? (c6 thé oxy hoa - khir tiéu chuan 1a 0,771
V so véi dién cuc hydro tiéu chuan (SHE) [12], twong g
voi 0,574 V so véi dién cuc Ag/AgCl (phuong trinh (3)).
Ngoai ra khoang thé nay con han ché cac phan ung khong
mong mudn cia dién cuc Pt voi hydro hip phu (phuong
trinh (1)), xay ra ¢ khoang 0,25 V va 0,10 V so voi dién cuc
hydro thuan nghich (RHE) & pH bang -0,3 [13]. Vi khoang
thé khao sat dwong hon 0,1 V so voi Ag/AgCl (0,297 V so
v6i SHE), cac phan Ung trén co thé tranh dugc. Bén canh
do, trong mdi truong dién ly giau ion Cl, dién cuc Pt con
tham gia phan ung tao phirc v6i ion nay ¢ thé 0,2 V so véi
dién cuc calomel tiéu chuén (SCE) (tng v6i1 0,45 V so voi
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Ag/AgCl) theo phuong trinh (2) [14]. Do d6, trong khoang
thé khao sat c6 thé xuit hién mot hodc mot s6 dinh tuong
ung véi phan ung cta dién cyc platin sir dung dién cuc Ag/
AgCl[15].

Pt-H — Pt + H' + e(<+0,1 V) )
P(Cl +ne — Pt + nCI(+0,45 V) ©)
Fe** + e — Fe?* (+0,574 V) 3)

Khao sat bién do xung, buoc nhay dién theé va tan so:

Trong phuong phap SWV, cuong d6 dinh dong dugc xac
dinh theo phuong trinh (4):

~ nFAD,"2¢,
i= ——— ¥(Eqw,AE)

trong do, i la cuong do dong dién, n la duong luong dlen tur;
Ala dién tich dién cyc; D 1a hé s6 khuéch tan; C, la nong
d6 ban dau cua cht oxy hoa t 1a thoi glan ban xung, bang
1/2 chu ky xung (t). Do chu ky xung rat ngan nén tan sb
xung (f) thuong duoc dung thay thé cho chu ky, voi £ =1-1.
Ham sé ¥ 12 ham khong thir nguyén dic trung cho d6 cao
cua cuong do dinh dong va ham nay phu thudc vao budc
nhay thé (AE) va bién d6 xung (ESWV) Ham sé dat cuc dai
tai dinh dong, twong g v6i phan tng ctia chat dién hoa dat
cuc dai [15].

“4)

Bién d6 xung, budc nhay dién thé va tin sé xung duoc
khao sat trong dung dich Fe’* ndng d6 5 mg-L"' trong dung
dich dién ly HCI 0,1 M. Trong khi do, cac théng s nhu
thoi gian dién phan (5 gidy) va khoang thé tir 900-100 mV
duoc gitr ¢ dinh. Bién do Xung (ESWV) dugc khao sat voi
cac gia tri 10 90 mV. Tan s cing véi bude nhay thé dac
trung cho toc d6 quét thé trong phuong phép SWV. Tan s6
bang nghich dao cua chu ky 1, ddc trung cho s6 xung trong
mot gidy, nghla 1a tAn s6 cang cao, thoi gian xung cang ngan
va do d6 tde do quét cang ting. Theo phuong trinh (4), néu
tang tan s6 xung, ddng nghia vdi giam chu ky xung, cuong
d6 dinh gian d0 SWV s tang, tir d6 lam ting do nhay ciia
phuong phap. Tuy nhién, tin s6 qua 16n s& dan dén toc do
quét qua nhanh, lam giam d¢ 6n dinh cua phuong phap
Budc nhay the (AE) duoc khao sat voi cac gia tri -0,5 dén
-5mV. Tén sb xung (f) dugc khao sat voi cac gia tri 10, 20,
25, 30, 40 Hz. Mdi gia tri tan s xung thay d6i duoc quét
moét 1an (bang 1).

Bang 1. Thong s khao sat SWV trong dung dich ion Fe’*.

Théng sb Gi4 tri khéo sat
Eqyy (MV) 10, 20, ..., 80, 90
AE (mV) -0,5,-1,-2,-3, -4, -5
f (Hz) 10, 20, 25, 30, 40
a1



Khdo sdt theo nong do ion Fe**: cac dung dich Fe** dugc
khao sat co nong do tir 0,3 dén 5 mg-L! trong dung dich nén
HCI 0,1 M. Qua trinh dién phan kéo dai 5 giay ¢ 900 mV;
xung séng vudng bit dau & 900 mV, két thic & 100 mV voi
nhiing thong sb (ESWV,AE f) da duoc t6i wu. Mbi thi nghiém
duoc lap lai 3 1an va ldy gid tri trung binh, tir d6 tinh toan
gia tri do Iéch chuén.

Tir d6 c6 thé rat ra phuong trinh duong chuin va tim
ra dugc gidi han phat hién (LOD) va gidi han dinh lugng
(LOQ) dugc tinh theo cong thuc LOQ = Faob/b, voi b 1a hé
sO goc cua dudng hoi quy tuyen tinh, ob 1a d6 1éch chuan
cuia hé sb gbc va F 1a hé s6 co gia tri 3 va 10 lan luot ung
véi LOD va LOQ.

Khdo sdt cdc ion gdy nhiéu: céc thi nghiém voi mot s
ion gy nhiéu trong dung dich dién ly HCI 0,1 M bao gom:

e  Thinghiém 1: 5 mg-L! Fe**

e  Thinghiém 2: 5 mg-L"! Fe** va 50 mg-L"' Na*

e  Thinghiém 3: 5 mg-L"' Fe* va 50 mg-L"' Ca*

e  Thinghiém 4: 5 mg-L"! Fe** va 25 mg-L' Cu**

e  Thinghiém 5: 5 mg-L'Fe*" va 25 mg-L! Zn*

Céc thong sé do cia phuong phap SWV trong céc thi
nghiém trén 1a thong sé da duoc t6i u.
Két qua va thao luan

Khao sdt theo dung dich nén

Dung dich Fe** 5 mg-L"! lan luot dugc khao sat trong
dung dich nén HCI tai nhiing néng do khac nhau: 0,001;
0,005; 0,01; 0,1; 0,5 va 1 M (hinh 4). Mdi dung dich duogc
dién phan véi gia tri thé 900 mV trong 5 gidy trude khi
thue hién phép do SWV. Sau 5 gidy, song thé dugc ap vao
dién cyc lam viée véi thé bat dau 1a 900 mV. Mdi xung
song vudng co6 bién d§ 20 mV, thoi gian ban xung 0,02 gidy
(twong Gng véi mot chu ky 0,04 glay hay tan s6 25 Hz).
Budc nhay thé 1a -5 mV, Gmg véi tc do quét -125 mV/s.

10¢ —— 0,001 M
o (A) --0,005 M
8 - 0,01 M
7 ——0,1M
—~ 6
3 5f
5 4k
3- Yy
o
o

0,1 0,2 0,3 04 05 0,6 0,7 08 0,9 1,0
E(V)
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Hinh 4A cho thay gian d6 SWV trong dung dich Fe** 5
mg-L"' véi nong d6 dung dich nén HCI ([H']) khac nhau
déu xuat hign 2 dinh dong. Dinh dong thir nhat (I,, ) tai thé
khoang +0,65 V dac trung cho phan g trao doi ion Fe** +
e — Fe*". Di’nh dong thtr hai (I, ) (dinh dong khong mong
muon) tai thé khoang +0,45 V, dic trung cho phan ung cua
dién cyc Pt véi ion CI. Tuy nhién, khi néng d6 dung dich
nén HCI thay dbi thi cudong do dinh dong thay doi va co su
dich chuyén cac cuong do dinh dong vé phia 4m khi ting
dan nong do [H']. Nguyén nhan co thé 1a do su tich dién 16p
dién kép tai bé mit dién cuc tham khao Ag/AgCl dan dén
ludn c6 dong tu dién (dong du) gay ra hién tugng chénh 1éch
dudng giira cac duong cong cuc phd. Khi d6, thoi gian dong
du giai phéng hoan toan dé dat dén trang thai toan b ion
Fe’* dat du nang lugng hoat hoa va sy trao ddi electron tro
nén chﬁm hon, két qua lam dich chuyén hai dinh dong Leeam
val, vé& phia 4m hon. Kh1 ndng d6 H' 16n hon 0,1 M, phan
{mg oxy hoa khir Fe** vé Fe?* xay ra tuong d6i kho khan (tai
thé dién cuc 0,6 V). Khi n6ng dd H" nho hon 0,1 M, phan
g oxy hoa khir Fe** vé Fe?* xay ra dé dang hon (tai thé
dién cuc 0,65 V). Tuy nhién, gia tri dong tu van con tuong
d6i cao. Khi nong d¢o H* bang 0,1 M, dong tu thip va cuong
do dinh dong (I, ) dat gid tri cao nhét so v&i nhimg nong
do khac (h1nh 4B). Mat khac, su tang dan dudng cong cuc
pho theo chiéu 4m ma khong ndm ngang 1a do mot lugng rat
nho ion Fe** ngau nhién c6 du ning luong hoat héa di vao
trao dbi electron véi dién cuc Pt va do ¢6 su khur cac tap chét
c6 thé c6 trong dung dich (oxy hodc Cu?*...). Tir cac két qua
trén, dung dich HCI 0,1 M dugc chon lam dung dich nén
cho tat ca cac thi nghiém.

Khdo sat theo bién dp xung, budc nhdy thé va tan so
Xung
Bién d9 xung (E,), budc nhay thé (AE) va tan s6 xung

(f) duogc khao sat trong dung dich Fe** 5 mg-L'! va dung
dich nén HC1 0,1 M (bang 1) nhu hinh 5.

2.4
0,1
.. (B)
20 0
®0,01 Lo
1.6F 05 o
] T
= 120 #0005
0.8F
-0001
’ 0,0 02 04 06 08 1,0
(H*] (mol/l)

Hinh 4. Gian d6 SWV trong dung dich Fe** 5 mg-L"' véi cac dung dich nén HCI khac nhau (A) va su phu thudc giiia cudng dé dinh

dong vao nong do [H*] trong dung dich khao sat (B).
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Hinh 5. Gian do SWV thé hién sy thay déi cudng do dinh dong (1, (m)) theo bién do xung E
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(A), buéc nhay thé AE (B) va tan s

SwWv

xung f (C) trong dung dich Fe** 5 mg-L" va dung dich nén HCI 0,1 M

Hinh 5A cho thay bién d6 xung cang I6n thi cudng do
dinh dong cang tang. Khi E, tang tir 10 dén 40 mV thi
Iy tAng nhanh (~ 5 pA). Tuy nhién, khi bién do 'Eéng tur
40-60 mV thi I, am, tang chdm (~ 1,5 pA) va I, ~gan nhu
khong thay dbi nhleu khi Eg, =60 mV (~ 0,5 pA). I, tai
vi tri thé 0,63 V tang dan theo chiéu ting cua bién d¢ xung
va thé hién rd nhét (dinh nhon) tai 60 mV. Bén canh do,
cudng do dinh dong khong thay dbi khi thay dbi bude nhay
dién thé tir -0,5 dén -5 mV (hinh 5B). Piéu nay ciing da
dugc J.G. Osteryoung va R.A. Osteryoung nhic dén trong
cong bd cua minh vao nam 1985 [15]. Tan sé xung nghiém
ding phuong trinh (4) trong khoang tan sb tir 10 dén 40 Hz.
Tuy nhién v6i nhitng tan sé tir 30 dén 40 Hz lam nhidu tin
hiéu. Gian dd thu duoc tir tan sb 25 Hz c6 do 6n dinh cao,
tin hiéu it nhidu (hinh 5C). Trong cac thi nghiém cuta cac
nhom nghién curu khac, tan s xung dugc lua chon o rat
nhiéu gia tri khac nhau tir 10 Hz dén vai trim Hz, thim chi
lén dén 1000 Hz khi sir dung dién cuc dia xoay [15]. Gian
dd ung voi tan s6 25 Hz cho tin hiéu c6 do nhidu rat th?ip,
duong nén khong cao, dinh dong g véi phan tng cua Fe’*
¢6 cuong do cao.

Khio sdt theo nong dp dung dich Fe**

Véi cac thong sb bién do xung, budc nhay thé va tan sb
xung 1an luot tmg véi cac gia tri 60 mV, -2 mV va 25 Hz,
qua trinh quét va ghi nhan tin hi€u trong quy trinh SWV c6
tong cong 400 xung voi thoi gian mdi xung 14 0,04 gidy, thoi
gian cho qué trinh nay 1 16 gidy. Tir cac thong sd trén, dung
dich Fe** véi nong do tir 0,3 mg-L! dén 5 mg-L"' trong dung
dich nén 0,1 M HCI duge khao sat dé tim ra mdi quan hé
giita ndng do sit va cudng do dong.

Hinh 6 cho thiy khi nong do Fe* ting dan tir 0,3-5
mg-L! thi IF o tang tuyén tinh. Vi cac gid tri Lo ™ Totamie
duong chuén thé hién su phu thudc cuong do dinh dong
theo ndng d6 ion Fe’* twong mg duoc xay dung, trong do,
bl kla cuong do dinh dong trong dung dich Fe** 0 mg-L! va

nén mau HCI 0,1 M (mAu blank).
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Hinh 6. Gian dé SWV ctia dung dich Fe** tai cac nong do khac
nhau: (1) Nén muy; (2) 0,3 mg-L; (3) 1 mg-L"; (4) 2 mg-L"; (5)
3 mg-L'; (6) 4 mg-L'; (7) 5 mg-L".

C.. (mgL")

Hinh 7. Sy phu thudc cubng do dinh dong (1) vao nong do Fe’
trong dung dich nén HCI 0,1 M.
Dbuong biéu dién su phu thude n@)ng d6 Fe* vao cuong do
dong (hinh 7) ¢6 phuong trinh:
Loy = 1,1214. C - 0,0987 voi R*=0,9986 5)

Tu phuong trinh (5), gia tri LOD tinh dwoc 1a 0,1 mg-L*!
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va gia tri LOQ 13 0,3 mg-L" véi hé sé R* = 0,9986. Gia
tri LOD nay thap hon so véi nghién ciru ciia Lu va cong
sy vao nam 2013 véi gidi han phat hién dat duoc 1a 0,112
mg-L"! bang phuong phap SWV [8]. Ngoai ra, bang viéc st
dung dién cuc Pt, Jin va cong su v6i phuong phap EM,C,
(Electrochemical Measurement of multivalent Cations
concentration) da tim ra gidi han phat hién déi voi lugong
tong ion Fe(Il, IIT) trong nude 1,12 mg-L! [16].

Anh hwéng ciia cdc ion khéc

Két qua khao sat sy nhiéu tap ciia cac ion kim loai phd
bién trong nudc bao gém: Na*, Ca?", Cu?*, Zn** duoc biéu
dién trén hinh 8. Két qua tinh toan cho thiy khong cé su anh
huéng dang ké dén tin hiéu dong trong qué trinh oxy hoa tir
Fe’* vé Fe' (46 1énh chuén twong d6i nho hon 5%). Bo 1éch
chuén tuong dbi voi cac ion Na*, Ca?*, Cu®', Zn** lan luot
1a: 1,80%: 2,01%; 3,83%: 4,70%. Két qua nay chimg minh
kha ning chon loc t6t ciia phuong phap SWV str dung dién
cuc Pt trong phan tich Fe**. Két qua cling twong dong véi
cac cong bd trude do, st dung dién cuc Au va Bi [9, 10].

. Fe¥' ca? Fe”, cu®

3+ 3+
Fe'" N N .
Fe e ,Na Fe™ 7n?

(1) (2 (3) 4) (5)
Ion anh hudng tin hiéu

Hinh 8. Anh huéng clia cac ion nhiéu dén tin hiéu dong Fe**.
Két luan

Phuong phéap quét thé song vudng da thé hién wu diém
vuot trdi trong viée dinh luong voi thoi gian do ngan (16
gidy cho qua trinh quet va ghi nhan tin higu), d6 6n dinh cao
(d6 1éch chuan & mdi dung dich thip), tin hiéu it bi nhiéu boi
cac yeu t6 bén ngoai. Gia tri d¢ léch chuén & mdi dung dich
kha thap cho thay phwong phap c6 d6 lap lai cao.

Vé6i phuong phap quét thé song vudng, dién cuc platin
mang mong c6 thé dugc s dung dé xac dinh ndng do Fe**
trong nudc v6i gidi han phat hién thap 0,1 mg-L"' va gioi
han dinh lugng 0,3 mg-L"' phit hop v6i tiéu chuan cia WHO
vé ham lugng Fe** trong nudc sinh hoat t6i da 1a 0,3 mg-L-".

Béao cao nay la nghién ctu co ban, mo ra hudng di mai
trong viéc dinh luong Fe*', sy anh hudng cua nén mau thuc
dia rat phtc tap (bao gdm cac hop chat vo co va hiru co) can
dugc nghién ctu chuyén sau hon.
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phat trién Vat 1y.

TAI LIEU THAM KHAO

[1] S.R. Taylor (1964), “Abundance of elements in the crust: A new table”,
Geochim. Cosmochim. Acta, 28, pp.1273-1285.

[2] EM.M. Morel and N.M. Price (2003), “The biogeochemical cycles of
trace metals in the oceans”, Science, 300(5621), pp.944-947.

[3] WHO (1996), Guidelines for Drinking-Water Quality - Second Edition -
Volume 2 - Health Criteria and Other Supporting Information, 2(1152404), p.15.

[4] C.O. Moses, A.T. Herlihy, J.S. Herman, and A.L. Mills (1988), “Ion-
chromatographic analysis of mixtures of ferrous and ferric iron”, Talanta, 35(1),
pp.15-22.

[5] Y. Du, M. Chen, Y. Zhang, F. Luo, C. He, M. Li, and X. Chen (2013),
“Determination of iron(I1I) based on the fluorescence quenching of rhodamine B
derivative”, Talanta, 106, pp.261-265.

[6] M. Lu, N.V. Rees, A.S. Kabakaev, and R.G. Compton (2012),
“Determination of Iron: Electrochemical Methods”, Electroanalysis, 24(8),
pp.1693-1702.

[7] CM.G. van den Berg and Z.Q. Huang (1984), “Determination of iron in
seawater using cathodic stripping voltammetry preceded by adsorptive collection
with the hanging mercury drop electrode”, J. Electroanal. Chem., 177(1-2),
pp-269-280.

[8] M. Lu and R.G. Compton (2013), “Voltammetric Determination of
Iron(II) in Water”, Electroanalysis, 25(5), pp.1123-1129.

[9] X. Hu, D. Pan, M. Lin, H. Han, and F. Li (2016), “Graphene oxide-
assisted synthesis of bismuth nanosheets for catalytic stripping voltammetric
determination of iron in coastal waters”, Microchim. Acta, 183(2), pp.855-861.

[10] Y. Zhu, D. Pan, X. Hu, H. Han, M. Lin, and C. Wang (2017), “An
electrochemical sensor based on reduced graphene oxide/gold nanoparticles
modified electrode for determination of iron in coastal waters”, Sensors Actuators,
B Chem., 243, pp.1-7.

[11]Y. Zhu, X. Hu, D. Pan, H. Han, M. Lin, Y. Lu, C. Wang, and R. Zhu
(2018), “Speciation determination of iron and its spatial and seasonal distribution
in coastal river”, Sci. Rep., 8(1), pp.1-9.

[12] AJ. Bard, R. Parsons, J. Jordan (1985), “International Union of P and
Applied C”, Standard potentials in aqueous solution, 1, pp.1-11.

[13] R.S. Patil, V.A. Juvekar, and V.M. Naik (2011), “Oxidation of chloride
ion on platinum electrode: Dynamics of electrode passivation and its effect on
oxidation kinetics”, Ind. Eng. Chem. Res., 50(23), pp.12946-12959.

[14] N. Priyantha and S. Malavipathirana (1996), “Effect of chloride irons
on the electrochemical behaviour of platinum surfaces”, J. Natl. Sci. Found. Sri
Lanka, 24(3), pp.237-246.

[15] J.G. Osteryoung and R.A. Osteryoung (1985),
Voltammetry”, Anal. Chem., 57(1), pp.101-110.

“Sqaure Wave

[16] X. Jin and G.G. Botte (2009), “Electrochemical technique to measure
Fe(II) and Fe(III) concentrations simultaneously”, J. Appl. Electrochem., 39(10),
pp.1709-1717.

a1
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Dac trung I-V va tinh chat tir ciia cac hat nano Y Fe_Sn O,
ché tao bang phuong phap sol-gel

Trén Thi Mai Phuong, Pao Thi Thily Nguyét’, Nguyén Phiic Dwong, Lwong Ngoc Anh

Vien Dao tao quéc té vé Khoa hoc vit liéu (ITIMS),
Truong Pai hoc Bach khoa Ha Ngi

Ngay nhédn bai 26/2/2019; ngay chuyén phan bién 1/3/2019; ngay nhan phéan bién 1/4/2019; ngay chap nhan dang 5/4/2019

Tom tit:

Bai bao trinh bay két qua nghién ctru anh hwéng ciia diéu kién ché tao 1én sy hinh thanh pha, mét s6 tinh chit tir va
dac trung I-V ciia cic hat ytrium sit ganet pha tap Sn khong hgp thirc Y,Fe, Sn O, (x=0,02; 0,04; 0,06; 0,08; 0,1).
Cac mau hat Y,Fe_ Sn O, dugc ché tao bang phuong phap sol-gel. Cac dleu klen cong nghé¢ nhu nhiét do u, thoi
gian G va toc do gla nhlet du’o’c khao sat nhiam tim ra diéu kién toi wu ddi voi hé mau. Ciu tric, kich thuée tinh thé
trung binh, hinh dang va kich thwée hat duwgc phén tich dua trén gidan dd nhiéu xa tia X (XRD) va anh hién vi dién
tir quét (SEM). Tinh chit tir ciia miu dwoe khio sat & vung nhiét do tir 88 dén 560K trén hé tir ké miu rung VSM.
Két qua cho thfiy, momen tir ting dén, con nhiét d9 Curie giam dan khi n("ing do pha tap ting. Cic duong dac trung
I-V dwoge do bang phuong phap hai miii do ddi véi cac miu ép & diéu kién c6 va khong c6 xir Iy véi khi H,.

Tir khéa: dic trung I-V, nhiét do Curie, pha tap Sn, sol-gel, yttrium siit ganet.

Chi sé phén loai: 2.9

Y,Fe O, (YIG) dugc biét dén 1a vat liéu tir mém, c6 dién
trd cao 1012 dén 10" Q, dugc su dung trong cdc linh vyce
siéu cao tan [1-4]. YIG c6 cdu trac 1ap phuong tim khdi tao
badi cac ion O%, Y** va Fe*', trong do6 cac ion Y3* chiém vi
tri phan mang 12 mit (c), cac ion Fe** chiém vi tri hai phan
mang 8 mat (a) va 4 mét (d). Tuong tac gilta cac ion trong
YIG la tuong tic siéu trao ddi thong qua ion O, trong do,
tuong tac gitta hai phan mang a va d 1a manh nhit, quyét
dinh tinh chét tir cua vt liéu. Do ion Y?* khong c6 mémen
tir nén moémen tuir cua YIG duogc xac dinh béng hiéu mémen
tor cua hai phan mang d va a. Momen tur cia mot don vi
cong thire YIG dugc tinh theo cong thirc [S(3-2)u,]=5u,
Trong cac tng dung cu thé, mot s6 ion dugc pha tap vao vi
tri ctia phan mang d va a, nham nang cao cac tinh chat cta
vat liéu. Vi duy, sy c6 mat ctia ion V>* trong phan mang d lam
giam t6n hao tir tré [5], hay su c6 mat cua céc ion khong tur
trong phan mang a lam tang cuong gia tri moémen tur cla
vat li€u [6-8]. YIG con la vat liéu c6 tinh hép thu quang phi
tuyén, phi hop véi cac img dung quang giGi han. Ngoai ra,
vat liéu nay con dugc sir dung trong cac dau ghi, doc tur va
cac linh kién [9]. Thém vao d6, YIG con thich hop dé ché
tao cac cam bién vi nhiét [10]. Dé lam giam dién tro suét
cua vat liéu YIG vé vung lam vi¢c cia cam bién, mot sb ion
khong tur da dugc pha tap khong hop thure vao mot trong hai
phan mang cua vat liéu YIG. Sy mét can b?mg vé dién tich
trong vt liéu YIG dan dén cac dién tir di chuyén giita cac

"Tac gia lién hé: Email: nguyet.daothithuy@hust.edu.vn
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ion, hinh thanh céc polaron trong mang tinh thé cua vat liéu
[8]. Céc ion pha tap vao vat liéu YIG la cic ion co s6 oxy
hoa khac 3 nhu Sn*, Si*, Ca?, Zn*... [7, 8, 11-14]. Gan
day, mot s6 cong trinh da nghién ctru vé sy anh huong ciia
nguyén td pha tap Sn lén tinh chét tir cua vat lidu YIG [7, 8,
15]. Tuy nhién, pham vi nghién ctru vé sy anh hudng nay
con han ché.

Trong bai bdo nay, chiing t6i nghién cru 4nh huong cua
diéu kién ché tao 1én cdu tric, tinh chét tir va cac dic trung
I-V cuia hé mau hat nano pherlt ganetY Fe, Sn O, (x=0,02;
0,04; 0,06; 0,08; 0,1) ché tao bang phucmg phap sol gel.

Thuc nghiém

Cac mau hat Y,Fe, Sn O,, (x=0,02; 0,04; 0,06; 0,08;
0,1) kich thuédc nanomet du’oc ché tao bang phuong phap
sol-gel. Hon hop dung dich cac mubi Y(NO,),, Fe(NO,),
va SnCl, duoc tron theo ding ty 1¢ thanh phan danh dinh.
Mot luo’ng axit citric (AC) dugc thém vao dung dich sao
cho ty 18 AC: tong ion kim loai 1a 1:1. Hon hop dugc khudy
tron véi toc do 400 vong/phiit & nhiét d6 80°C dé tao thanh
gel. Gel nay dugc say kho & 95°C trong 24h dé hinh thanh
xerogel, sau d6 dugc ddt & 350°C trong 2h. San phdm bot
thu dugce dem @ nhiét & cac diéu kién nhiét 4 khac nhau tir
750 dén 1.000°C trong 5h.

Céac mau hat dugc phén tich sy hinh thanh pha, hing
s0 mang, kich thudc tinh thé qua gian do nhicu xa tia X va
quan sat hinh thai hoc, kich thudc hat qua anh hién vi dién
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I-V characteristics
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of Y,Fe_ Sn O , nanoparticles
prepared by the sol-gel method
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Abstract:

This paper presents the effect of fabrication conditions
on phase formation, magnetic properties and I-V
characteristics of Sn-doped yttrium iron garnet
Y,Fe_ Sn O, (x=0.02; 0.04; 0.06; 0.08; 0.1). The
particle samples of Y ,Fe, Sn O,, were prepared by
the sol-gel method, and the manufacture conditions
such as temperature, heating rate and time of heat
treatment were investigated in order to find out the
optimal conditions. The phase formation, crystal
structure, average crystal size, particle shape and size
were determined by X-ray diffraction (XRD), scanning
electron microscopy (SEM). Magnetic properties of the
samples were investigated in the temperature range of
88 to 560K on VSM. The obtained results showed that
the magnetic moment of the samples increased with
higher doping concentrations and the Curie temperature
decreased. The I-V characteristics of the samples that
were and were not treated in H, gas were measured by
the two-probe method.

Keywords: Curie temperature, I-V characteristic, Sn
doping, sol-gel, yttrium iron garnet.

Classification number: 2.9

tor quét (SEM). Tinh chét tir cia cac mau duge khao st trén
hé tir ké mau rung & nhiét do tir 88 dén 560K. Cac dudng
dic trung I-V ctia mau duge khao sat béng hé do hai miii do
trén cac mau dang mang day, ép tir mau hat nano véi ap luc
2 tan/cm? va xr 1y 1 nhiét & 600°C trong méi truong 15%
H,/85% Ar trong 2h.

Ket qua va thao luan
Cau truc va hinh thdi ciia cac mau hat

Cac mau hat Y,Fe, Sn O, (x=0,02; 0,04; 0,06; 0,08;
0,1) duogc U nhiét ¢ cac nhlet do thoi gian va toc do gia
nhi¢t khac nhau nhu chi ra trong bang 1.
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Béang 1. Cac diéu kién kho st G nhiét clia hé mau Y,Fe_ Sn O,,.

Ténh¢ x Nhiégtdo i Thoigiana  Tdc d gia nhiét
A 0,02-0,1 750-900°C  Shva 12h 30°C/phit

B 0,02 900 °C 5h 5°C/phut

C 0-0,1 1.000 °C 5h 5°C/phut

Két qua khao st cho thay, hé mau A (hinh 1a) chua don
pha, h¢ mau B van con mot luong nhd pha YFeO, hinh
thanh. Cac mau hé C don pha tir nong d6 pha tap x=0,02
dén x=0,06. Mau x=0,08 bat dau c6 sy xuit hién cua pha
SnO, ham lugng pha SnO & mau x=0,01 khoang 2% (hinh
1b). Diéu nay ching t6 nhiét do va téc do gia nhiét trong
qué trinh @ ¢3 anh hudng dén sy hinh thanh pha va didu kién
11 thich hgp cho hé mau Y,Fe, Sn O, 1a 1.000°C/5h, toc do
gia nhiét la 5°C/phaut.
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Hinh 1. Gian do nhiéu xa tia X ctia hé mau A va B (a), C (b)

va hinh phéng dai gian do nhiéu xa tia X tai dinh (420) ctia h¢
méu C (c).
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Két qua phan tich cho thdy, hé¢ miu C c6 cau triic lap
phuong tdm khéi, nhém khéng gian Ia-3d. So sanh dinh
(420) clia cic mau pha tap hé C v6i mau YIG cho thdy, dinh
nhiéu xa (420) léch dan v¢€ phia goc nhiéu xa nho (hinh 1c).
Diéu nay ching to rang, hang s0 mang a tang dan theo ham
luong x pha tap. Gi4 tri hing s6 mang a, kich thudc tinh thé

d ., dugc xac dinh tir gian d6 nhidu xa tia X két hop vei
su dung phuong phép phan tich Rietveld trén phan mém
FullProf [16-18] da duoc chi ra trong bang 2. Hinh 2 biéu
dién su thay di cua gia tri hing s6 mang a theo ndng do pha
tap. Su thay doi nay dwoc gii thich 1a do Sn** ¢6 ban kinh
ion (r=0,69 A trong phan mang octahedral) 1én hon ban
kinh ctia ion Fe** (+=0,645 A trong phan mang octahedral)
nén khi pha tap vao YIG lam ting gi4 tri hang s6 mang cia
mau pha tap. Kich thudc tinh thé trung binh cta cac miu
pha tap dugc xéac dinh trong khoang tir 35-81 nm.

Bang 2. Cac gia tri hing s6 mang a, kich thudc tinh thé d,, xac

dinh tr nhleu xa tia X, kich thudc hat D xac dinh tir anh SEM
ctia hé¢ mau C.

x 0 0,02 0,04 0,06 0,08 0,1
a(A) 12357 12369 12370 12373 12373 12372
Aa (A) 6,4.10%  7810% 6610 73.10% 7410% 64.10%
dy,, (m) 35 67 81 68 70 63
D (nm) 5 147 123 104 134 134
12,380

T

S 12,375}

b

[=]

c

< 12,370+ ‘//—R‘

m

[~

S 12,365}

g

9

12,360
3
T 12355

0,00 002 004 006 008 0,10
Néng dé x

Hinh 2. Méi lién hé gitia nong d¢ pha tap x va hing s6 mang a
ctia hé C.

IMS-NKL 5.0kV 4.1mm x50.0k -SE(M)

Hinh 3. Anh SEM clia miu x=0,02
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Hinh 3 1a 4nh hién vi dién tor quét (SEM) ciia mau
Y,Fe, SnO,, (x=0,02) trong hé mau C. Theo d6, cac hat dang
h1nh cau co xu hudng két dinh lai v6i nhau, kich thudce hat
trung binh D ctia hé mau C ndm trong khoang 104-147 nm, nhu
chi ra trong bang 2. Nhu vay, gid tri D l6n hond,,, & tt ca cac
mau, chimg t6 cac tinh thé bi két dinh do nhiét do Ui cao, mdi
hat quan sat dwoc trén anh SEM goém 2 hodc 3 ving tinh thé
d@)ng nhéit nhu tinh toan duoc tir gian d6 nhidu xa tia X.

Momen tir va nhiét dp Curie ciia cic mdu hat

Tinh chét tr cta cac hat hé miu C duoc nghién clu trén
cac duong cong tir hoa trong ving nhiét do tir 88 dén 560K &
tur truong cuc dai 10 kOe. Céc gia tri momen tir bao hoa ¢ 0K
M(0) dugc xac dinh bang cach khép cac gid tri & ving nhiét do
thap (88-200K) theo ham Bloch M (T)=M (0)*(1 — B*T"), trong
d6 B 1a hang s Bloch vaalahé s6 mil. Su thay d6i ctia mémen
ttr bdo hoa M (0) theo nong do pha tap dugc thé hién trén hinh
4. Theo do, M (0) tang dan theo x dén x=0,08, chiing t6 cc ion
Sn* da chiém vi tri trong phén mang a, lam giam tr d6 cua
phan mang nay, dan dén 1am ting tur do cua ca hé. O mau x=0,1,
gia tri M_ giam thap hon so v6i mau x=0,08 do dong gop cua
pha khong tir SnO nhu d4 quan sat thiy trén gian d6 nhiéu xa
tia X. Cac gia tri nhiét do Curie 7, thu dugc bang cach lay gia
tri cyc tiéu ciia dao ham gia tri M theo T ¢ vung nhiét do cao.
Su thay doi cia T theo néng do x duoc chi ra trong hinh 4. Két
qua cho thay, T, giam dan khi ndng do pha tap ting, chimg to
sur co mit ctia ion phi tir Sn** trong phan mang ciia tinh thé YIG
lam giam tuong tac gitta cac ion trong ciing phan mang va gitta
cac phan mang.

545
40,0+ .
1540
—~3950 i
B ey 1938
: s
£ —a—7 | —_
£.39,0 ¢ 1980%
" ~
s {525
%85 \ 520
— A
38,0 L s L . 1515
0,00 002 004 006 008 0,10

Néng dé x

Hinh 4. Sy bién d0| ctia gia tri mémen tir bao hoa & 0K va nhiét
dd Curie theo nong do pha tap x.

Dic trung I-V ciia cdc mau ép

Cac duong dic trung I-V dwgc khao sat bang phuong phéap
do hai miii do ciia mot sé mau hé C (x=0,02; 0,06; 0,08) trong
diéu kién truéc va sau khi xir Iy u nhiét & 600°C trong moi
truong 15% khi H, trong 2h dugc chi ra trén hinh 5. Két qua
cho thay, cac mau pha tap Sn deu ¢6 dién tré nho hon so voi
mau YIG chua pha tap. Cac mau pha tap ¢6 dap ung ctia dong
dién khi dat vao dién ap 0-20 V trong khi mau YIG hoan toan
khong c6 tin hiéu cia dong dién trong pham vi dién ap khao sat



nay. Cac mau trude khi xir 1y trong méi truong khi H, c6 do dan
dién thap hon, ¢ dién ap dat vao 20 V vai dong dién dat cuc dai
& méu pha tap 16n nhat x=0, 08 12 0,06 pA. Gia tri nay & mau
sau xur Iy H, dat 6 pA, 16n gip 100 lan. Trudce va sau khi xu ly
trong H, gla tri cuong do dong dién déu ting dan theo nong
do pha tap x nhung d6i v6i cac mau sau xi 1y, & ndng do pha
tap cao (x=0,06; 0,08), sy tang cua cudng do dong dién manh
hon so v6i cac mau _pha tap thap. Cac két qua nay cho thiy
trong tinh thé cac mau pha tap Sn c6 ton tai cac polaron hinh
thanh do dién tir nhay lién tuc tir cic ion Fe?' sang Fe** nhu mo
hinh cta Jonker [19]: Fe** + Fe** = Fe** + Fe?" + DE vdi DE
1a ndng luong kich hoat. Trong do, cac ion Fe?* hinh thanh dé
dam bao can béng hoa tri khi c6 mat cac ion Sn** trong tinh thé

YIG [20].
0,08 8
(a) w (b)
o
0,041 4
= -l
3 0,00 3 0
= ——x=0,02 = —e—x=002
0,04 ——x=004 4 ——x=0,04
——x=0,06 ——x=0,06
//:’ e x=008 ~ x=0,08
0,08 +4————— et B ——
20 45 10 5 0 5 10 15 2 20 -5 10 5 0 5 10 15 20
uw) u)

Hinh 5. Mét s0 dudng dac trung 1-V clia hé¢ mau C 6 nhiét do
phong trong moi truong khong khi khi chua xi ly H, (a) va khi
da xd ly H, (b).

Két luan

Cac mau hat pherit ganet Y,Fe, Sn O, (x=0,02; 0,04; 0,06;
0,08;0,1) da dugc ché tao bang phuorng phap sol-gel. Diéu kién
t6i wu dé xu 1y nhiét cac mau pha tap la nhiét d6 u 1.000°C
trong 5h, toe do gia nhiét cham, 5°C/phuat. Cac ion Sn*" tham
gia vao tinh thé YIG dén néng d6 x=0,08. O nf”)ng d6 x=0,1 cho
thay ¢6 sy hinh thanh pha phu SnO. Gié trj mémen tir bio hoa
tang theo ndng dd pha tap chimg to cac ion Sn** tham gia vao vi
tri phan mang a trong tinh thé YIG. Sy c6 mit ciia Sn** khong
tur tinh 1a nguyén nhan lam giam nhiét do Curie do tuwong tac
trong hai phan mang cta ion Fe** giam di. Cac duong dac trung
I-V cho théy, su ton tai cua hat mang dién trong mau pha tap,
ham luong pha tap cang 16n thi dién trg ctia mau cang giam.

LOI CAM ON
Nghién ctru nay dugc tai tro boi Quy Phét trién khoa hoc

va cong nghé qudc gia (NAFOSTED) thong qua dé tai mi so
103.02-2016.05. Céc tac gia xin chan thanh cam on.
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Moi lién hé giira yéu to dc lwe cia H. pylori
va biéu hi¢n 1am sang ¢ bénh nhi: Nhirng gia tri
trong chi dinh di€u tri
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Tom tiit:

Helicobacter pylori dwoc xép vao nhém I cac tac nhin vi khuin c¢6 thé giy ung thw & ngudi. Trai ngwgc véi nhirng
triéu chirng dién hinh & nguoi lon, cac biéu hién cia nhlem H. pylori 6 tré em thwong nhe, khong dac hiéu va kho
kiém soat, do do it dugc quan tam. Trong nhirng nam gan day, do sy bung nd ciia cac chung H. pylori khang thudc &
tré em cung vo6i nhirng bang chirng cho thay moi lién h¢ mét thiét giita nhiém H. pylori thoi tho au (ké ca khi khong
¢6 triéu chirng) véi tinh trang ung thw da day 6 tudi trwéng thanh, viéc phat hién va diéu tri H. pylori & tré em nhan
dwoc nhiéu sy quan tAm ciia giéi chuyén mén. Viéc ra quyét dinh diéu tri H. pylori d6i véi tré em thuc sy 13 mot
thach thire ddi véi cac nha lam sang béi s6 loai khang sinh sir dung dwgc cho bénh nhi kha gi6i han, dic biét déi voi
bénh nhi dwoi 8 tudi. Nghlen ctru nay phan tlch moi lién hé giira yeu to doc luc cua vi khuin va bénh cinh lAm sang
cia bénh nhi nhim tim ra yeu t nguy co can chi dinh diéu tri. Két qua nghién ciru cho thay, cac chiing CagA(+)
lam tang nguy co loét da day Ién 4 lin so véi cac ching CagA(-). Ty 1§ CagA(+) va ty I¢ loét da day cia bénh nhi
ting cao theo Itta tudi (50% & bénh nhi dwéi 5 tudi va 79,2% & bénh nhi trén 11 tudi). Doi véi bénh nhi duéi 5 tudi
dwong tinh véi CagA(+)/vacsim1m2 va ¢6 cha me mang H. pylori cin dwoc kiém soat va theo ddi chit ché vi c6 thé
1am ting nguy co loét da day 1én hon 6 lan.

Tir khéa: CagA, H. pylori, tré du6i 5 tudi, VacA.
Chi s6 phén loai: 3.2

luc nhu CagA, VacA, BabA, SabA... dugc aé cap nhiéu nhat trong
cac nghién ciru bdi chiing khong chi giup H. pylori tao ra cac muc
do doc tinh khac nhau ma con déng vai tro quan trong gitip vi khuan
thich nghi dé ton tai trong co thé vat chu [6-8].

Pt van de

H. pylori dugc xac dinh 13 tic nhan quan trong hang dau gay
ra hang loat bénh Iy da day nhu viém da day man tinh, loét da
day, viém teo va ung thu da day. Rat nhiéu bang chimg cho thay,

nhiém H. pylori thuong mic phai trong thoi tho du va néu khong Diéu tri loai trir H. pylori khong chi lam giam nguy co lay

duoc didu tri loai bo, vi khuén H. pylori ¢o thé theo ching ta sudt
cd cugc doi. Su khong ngimg bién doi cua H. pylori gilp vi khuan
thich nghi vdi nhiing thay d01 ciia co thé vat chii va cac yeu t6 moi
truong, dugc xem la mot yeu t6 quan trong lam cho vi khuén ton tai
dai ding trong vt chii [1-3]. Vi bo gene dai khoang 1,6 triéu bp
mang hon 1,5 ngan khung doc ma hoa cho gan 9.000 protein chire
nang, H. pylori duge xEp vao nhom vi khuan ¢6 mirc d6 bién doi da
hinh kiéu gene cao. Mo1 lién h¢ chat ché gitra nhimg bién ddi kiéu
gene cia H. pylori véi yéu t6 vat chu va diéu kién moi truong ho tro
rat nhiéu cho nhimg phét hién di cu cia nguoi tién st [4, 5]. Trong
da hinh kiéu gene cua H. pylori thi tinh da hinh cuia céc yéu t6 doc

"Tac gia lién hé: Email: lehuusong(@108-icid.com
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nhiém tir ¢4 nhan sang c4 nhan ma con ¢6 thé ngan chin dang ké
sy phat trién cua ung thu da day [9]. Céc dong thuan quic té déu
khuyén céo sang loc nhiém H. pylori sau 12 tudi va dé ngh tit ca
céc truong hop duong tinh nén duoc diéu tri diét trir ngay ca khi
khong co triéu chimg hodc tinh trang lién quan [10, 11]. Tuy nhién,
viéc chuyén doi nhing khuyén nghi duge néu ra trong cac dong
thuan nay thanh thyc té cling doi hoi can ¢6 sw xem xét dé co thé
phit hop voi didu kién & mdi qudc gia, dic biét 1a & nhimg nude
dang phét trién nhu Viét Nam. Cac nghién ctru dich t& hoc phén tir
cho théy, ¢ Viét Nam, bén canh cac chung c6 doc t6 cao lién quan
mat thiét voi su gia ting nguy co ung thu da day con co ty 16 kha
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Abstract:

H. pylorihas been defined as class I of human carcinogene.
Being dissimilar to the typical symptoms of H. pylori-
infected adults, the symptoms of H. pylori in children are
likely mild and unspecific. Recently, the drug-resistant
strains of H. pylori are constantly increasing, and the
causality between childhood H. pylori and gastric cancer
in adulthood has elevated; therefore, clinicians have
paid more interest in H. pylori detetion and treament
(including asymptomatic children). Since the antibiotic
weapons for children (especially for children under 8)
are very limited, the challenges in indications for H.
pylori treatment in children are part of today’s clinical
practice. The aim of the current study is to identify
successful treatment indications based on illuminating
the link of virulence factors and outcomes. The results
show that, the risk of ulcer among CagA(+) H. pylori-
positive children is 4 times higher than those infected
with CagA(-). The prevalence of CagA(+) and peptic
ulcer among the children increases with age (50%
in child patients under 5 and nearly 79.2% in child
patients over 11 years). The child patients under the
age of 5 carrying CagA(+)/vacsimlm2 and belonging
to families with parents infected H. pylori have the 6-time
higher risk of developing ulcer compared with other
groups. Therefore, those patients might be considered to
get early treatment.

Keywords: CagA, children under the age of 5, H. pylori,
VacA.

Classification number: 3.2
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cao (52%) céc ching khong c¢6 doc td (VacA s2m2) va gan nhu
khong gay ton hai dén biéu mo da day [12]. Hon nita, cc bdo cdo
danh gia vai tro ctua H. pylori trén khia canh khac ngoai da day da
cho thy vi khuan nay c6 thé déng vai tro c6 lgi cho stre khoe [13].
Nhiimg két qua nghién ctru ciia Wu va cong su (2005) [14] di ing
ho gia thuyét rang viéc khong nhiém H. pylori, dic biét 1a trong thoi
tho 4u, ¢ thé lam ting nguy co phat trién bénh béo phi. Nghién ciru
cua Halme va cong su (1996) [15] chi ra réng, nhiém H. pylori 1a
hiém, trong khi viém da day 4m tinh H. pylori tuong dbi pho bién ¢
nhling bénh nhan méc bénh Crohn, do do su thiéu véng tinh trang
nhiém H. pylori dudng nhu ¢6 lién quan dén bénh Crohn hoat dong.
Pé dat dugc gia tri 1am sang cao nhat, trude khi quyét dinh loai trtr
H. pylori bing cac liéu phap khang sinh can co danh gia rd rang
mitc d¢ anh huong cua H. pylori, tranh tinh trang lam dung khang
sinh. Cac nghién ctru gin day [16-19] cho thay, viéc ra quyét dinh
diéu tri H. pylori khong chi phu thudc vao két qua duong tinh H.
pylori, dac biét ddi véi dbi tuong tré em. Bén canh cac yéu t6 can
xem xét nhu tinh trang nhiém, thé trang bénh nhan, mtc do ton
thuong biéu mé da day, yéu tb doc luc cua H. pylori, dic biét 1
CagA va VacA 1a céc yéu t6 can xem xét dé ¢6 chi dinh diéu trj phu
hop. Céc nghién ciru trén quan thé nguoi Irland [18, 19] da chi ra
r?mg, viéce x4c dinh kiéu gene CagA va VacA c6 vai tro trong tién
luwong bénh nhan khang véi Clarithromycin.

Hién tugng st dung khang sinh mgt cach thiéu kiém soat 1a
mot trong nhimg nguyén nhan gy ra sy bing nd cia cac ching
H. pylori khang thudc. V6i gan 70% cac ching H. pylori phan lap
tai Viét Nam khang voi Metronidazol va gan 40% ching khang
Clarithromycin, Vit Nam duoc xép vao nhom co ty 1€ H. pylori
khang khang sinh cao trén thé gidi [20]. Cac bdo cdo vé tinh trang
khang khang sinh cua f. pylori tai Viét Nam hién nay déu chi
y€u tap trung vao dbi tuong nguoi 16n, van con thiéu céc béo cdo
ghi nhdn vé tinh trang khang khang sinh cua H. pylori trén tré em
Viét Nam. Tuy nhién, cac ghi nhan 1am sang hién nay cho thiy, co
khoang hon 50% tré nhiém H. pylori khi vio vién ¢ khéang véi mot
trong céc thude didu trj H. pylori. Mac du la nuge c6 ty 1€ nhiém
H. pylori cao, nhiéu nghién clu vé kiéu gene ctia H. pylori da dugc
thiét lap, nhung Viét Nam van chua ¢ khuyén cao nao vé chi dinh
diéu tri ddi voi timg chung H. pylori. Hon nira, cac nghién ciu vé
kiéu gene H. pylori déu 1a nhitg nghién ctru duoc thyc hién trén
ngudi 16n, do d6 viée danh gia gia tri trong tién luong didu tri cling
gdp nhiéu han ché vi khé kiém soat lich sir sir dung khang sinh. Dé
¢6 danh gia toan dién hon vé vai tro tién luong diéu tri ctia cac kiéu
gene H. pylori, ching toi thiét 1ap nghién ciru da hinh yéu t6 doc luc
CagA, VacA trén tré em.

Doi tuong va phuong phap

Bénh phém duge thu thap tir cac bénh nhan ndi trd va ngoai
trii dén noi soi tai Khoa Noi soi tiéu hoa - Bénh vién Nhi Trung
wong tir 1/8/2018 dén 31/7/2019 véi su cho phép ciia Hoi dong
dao dirc Bénh vién Nhi Trung wong. Tat ci cic mau bénh pham
mo bénh hoc duge bao quan dung quy trinh va dugc thyc hién cac
xét nghiém tai Khoa Giai phﬁu bénh - Bénh vién Nhi Trung uong,
Khoa Sinh hoc phan tu - Bénh vién Trung wong Quan doi 108.
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Déi twong nghién cieu

Bénh nhén tir 3-15 tubi da duge chan dodn viém da day, loét
da day, ta trang co H. pylori duong tinh. Chan doan viém da day,
loét da day, ta trang giua V?‘J.OZ’ noi soi ti€u hod trén (c6 ton thuong
viém da day don thuan hay két hop loét da day, ta trang); m6 bénh
hoc (chén dodn viém da day theo tiéu chuan Sydney). Chan doan
nhiém H. pylori khi bénh nhan co it nhat hai xét nghiém (+): 1)
CLO test (+); 2) Co thém it nhat mot trong hai xét nghi¢ém moé bénh
hoc va PCR xac dinh H. pylori duong tinh.

Tré va gia dinh dong ¥ tham gia nghién ciru.

Tiéu chuan loai trir:

- Bénh nhén dung khang sinh hodc Bismuth trong vong 4 tuan;
dung thudc khang thy thé H, hodc PPI trong vong 2 tuan trude do.

- Bénh nhan dang diéu tri céc’bénh ly: tim mach, ho hép, gan,
than, bénh 4c tinh hodc c6 bénh 16i loan dong cam mau trudce do.

- Bénh nhan c6 tién st phau thudt thyc quan, da day, ta trang.

- Bénh nhan c6 chéng chi dinh ndi soi thuc quan da day, ta
trang.

- Bénh nhan d timg diéu tri diét trir H. pylori.

Phuwong phap nghién ciru

Nghién ctru dugc thiét ké theo phuong phap tién ciru, mo ta
loat ca bénh.

Ldy mdu bénh phdm khi lim ngi soi: khi ndi soi, phat hién ton
thuong viém da day, loét da day - ta trang, tién hanh lay sinh thiét
dé lam mo bénh hoc. S,(A) luong manh sinh thiét: 3 manh. Vi tri va
50 luong manh sinh thiét: 1am test nhanh urease: 2 manh ¢ hang vi
va than vi, sau d6 chuyén lam mo bénh hoc; mé bénh hoc: 2 manh
tai hang vi va than vi; 1am PCR xac dinh gen Cag4, VacA: 1 manh
0 hang vi.

Dénh gic mirc d 1on thwong da ddy: bing ndi soi dya trén
nhimg tiéu chuan cua h¢ thong phan loai “Sydney system” va phan
loai xuat huyét tiéu hoa theo Forrest.

Phan tich giai phau bénh dé danh gi4 tinh trang viém man,
mirc d xam nhiém hoat dong, mirc d6 viém teo niém mac da day,
muc dg di san rudt, mic do nhiem H. pylori.

Xdc dinh cdc kiéu gen CagA, VacA bang PCR va gidi trinh ty:

Téch chiét DNA: tir manh sinh thiét bang phuong phap Phenol/
Chloroform.

Trinh tw moi cho phan tng PCR:

Tén Trinh tw [21]
Vacs1/s2 F 5’-ATGGAAATACAACAAACACAC-3’
Vacs1/s2 R 5’-CGTCTTGAATGCGCCAAAC-3’
Vacm F 5’-CAATCTGTCCAATCAAGCGAG-3’
Vacm R 5’-GCGTCAAAATAATTCCAAGG-3’
CagT F 5’-ACCCTAGTCGGTAATGGG-3’
CagT R 5’-GCTTTAGCTTCTGAYACYGC-3’
TAP CHi
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Xk Iy va phan tich s6 liéu: céc test théng ké y sinh hoc duoc
str dung bao gdm: Student T-test, Chi-square va Fisher’s exact test
nham kiém dinh su khéc biét gilta cac nhom. Mbi tuong quan dugc
tinh toan thong qua ty sut chénh (OR) va khoang tin cdy 95%CI.
Mirc ¥ nghia thong ké a=0,05 duoc 4p dung, theo do, néu gi4 tri
p<0,05 14 ¢6 ¥ nghia thng ké.

Két qua nghién ciiu

Nghién ctru tién hanh trén 160 bénh nhi dép img dii tiéu chuan
lua chon, ¢6 123 tré viém loét da day, ta trang c6 két qua CLO test
(+). Trong d6 ¢6 114 tré xac dinh dugc yéu td doc luc, bao gdbm
44 tré dwoc chan doan viém da day va 70 tré viém da day co loét
da day, ta trang. Bénh nhan nho toi nhat 13 3 tudi va 1on nhit 1a 15
tudi.

Dac diém chung ciia nhom nghién ciru

Bang 1. Dic diém chung clia tré trong nghién ctiu.

P Chung Viém Loét
Bién so nghién ciru p
n=114 (%) n=44(%) n=70 (%)
S;(:q 79(693) 29659  SO(TLA)
? 35(30,7)  15(G4,1)  20(28,6)
N
Tubi (nam)
35 tudi 7(6,1) 6 (13,6) 1(1,4) 0,000°
6-10 tudi 83(72,8)  35(79.6) 48 (68.,6)
> 11 tudi 242L1)  3(68) 21 (30,0)
X+SD 8,242.8 6,6+2.3 92426  0,001¢
bia du
Thanh thi 72(632)  27(614)  46(657) 0,637
Néng thén 41(36,0) 17(38,6) 24 (343)
Thoi gianbibénh 5,5 4 4,143,7 6,546,0  0,012¢
(thang)

*Chi-square test; *Fisher’s exact test; “Student T-test.

Nhan xét: khong ¢6 sy khac biét phan bd gioi gitra nhom loét
va nhom viém. Tré bi loét da day, ta trang c6 do tuoi trung binh cao
hon so vdi nhom tré viém da day (9,2+2,6 tudi so voi 6,6+2,3 tuoi,
p=0,001). Ty 1¢ loét da day, ta trang dac bit ting cao hon so voi
nhom viém ¢ nhom tré > 11 tudi (bang 1).

Méi lién hé tinh trang bénh Iy va tién sik gia dinh

Bang 2. Tién sif gia dinh mdc bénh ly da day, ta trang & hai nhém.

. Chung Viém Loét
Tien sir p
n=114 (%) n=44 (%) n=70 (%)
Viém da day 63 (55,3) 23(52,3) 40 (57,1)  0,611*
Loét da day - ta trang 13 (11,4) 3(6,8) 10(14,3)  0,222°
B&/me bi nhiém H. pylori 41 (36,0) 6 (13,6) 35(50,0)  0,0001°
Kho¢ manh 38(33,3) 18 (40,9) 20(28.6)  0,282°

2Chi-square test; "Fisher’s exact test.

Nhan xét: ty 1¢ tré loét da day, t trang cd bd/me bi nhiém H.
pylori cao hon gan 4 lan so voi nhom viém, sy khac biét co y nghia
thong ké véi p<0,0001 (bang 2).

o4



Dic diém npi soi

Hinh anh ton thuong thudng gip nhat 1 viém dang hat va phu
né xung huyét. Khong c6 sw khac biét ¢ ¥ nghia thong ké vé ty 18
cac ton thuong theo phan loai Sydney gitra hai nhom viém va loét.
Ton thuong trot néng va chay méu gip & nhom loét da day, ta trang
cao hon nhém viém da day. Pinh khu ton thuong chu yéu 6 da day
Vi ta trang chiém ty 1¢ 65,8%.

Bang 3. Dic diém 6 loét 6 nhém bénh nhan loét ta trang.

Khoa hoc Y - Duoc n——

Ty 1¢ bénh nhan c6 mat do H. pylori (+) chiém ty 1¢ cao nhét
(49,1%). Nhin chung khong co6 sy khac biét mat d§ H. pylori gitia
nhom loét va nhom viém (hinh 2).

Dic diém dpc lwc ciia cdc chiing H. pylori

Pic diém ciia CagA:

Bang 4. Phan bd ty 1& H. pylori mang gen CagA(+) theo ton thuong
trén ndi soi.

Dic dibm Chung Loét da day - td trang ~ Viém da day OR
- v 0, 0, 0, 0,
Ton thwong trén ni soi n % 1) 1) ) Land)
R
Tonthuong da diy, i ring n70y VM Gediy Floétming 68 97,1 Cagh()  BLOLD  38(829) BOM) g ¥
g Ga day, fa trang Loét da day 229 Cagh() 3389  12(17)) 20 (47,7) (1,7-109)
6.6 loétda diy,t ring (sb bénh nhan | 8 10¢ 37 529 Tong 114(100) 70 (100) 4 (100)
56 Lot =70) 26 loét 31 443 “Chi-
00 >3 § lodt 2 28 i-square test.
0.5 -<l'em 40 388 Nhén xét: cac ching vi khudn H. pylori ¢6 mang gen CagA(+)
Kich thude & lot (56 6 loét =103) \=en L chiém ty 1& 71,1% (81/114) bénh nhan bi viém loét da day, td
X£8D (cm) 1,004 trang. Ty 1€ tre nhiém H. pylori mang gen CagA(+) tang dan theo
7 . Mit trude hanh t trang 4 6l nhom tudi. Khong co sy khac biét ve phan b H. pylori mang gen
Vi trf 0 loét & tA trang (s0 6 loét=103) Mt sau hanh ta trang 37 359 CagA(+) theo gidi. Tré nhiém vi khuan H. pylori c6 gen CagA (+)
bi 2 20 1am nguy co loét ta trang tang gap 4,4 1an so v6i nhiém vi khuan
Phén loai Forrest (s0 bénh nhan ¢6 loét  1Ib 10 14,7 Cag A( ) voi khoang tin cay 95%1a1,7-10,9 (bang 4)_
4 trang =68) 1 58 853 :

Nhén xét: 97,1% bénh nhan c6 ton thuong viém toan b da day
va loét ta trang. 47,1% bénh nhan co tir 2 6 loét tro 1én. 70 tré loét
té trang v6i 103 6 loét phat hién qua ndi soi, ty 1& tré ¢6 6 loét kich
thude tir 1 dén 2 cm chiém da s6 (61,2%); kich thudc trung binh b
loét 13 1,0£0,4 cm. 62,1% tré 6 6 loét & mit trudc t trang. Ty 1¢
tré ¢o 6 loét & mit sau hanh ta trang va loét gay hep D1 thap hon,
lan Tuot 14 35,9 va 2,0%. Ty 1¢ tré c6 ton thuong Forrest do ITb va
111 1an luot 14 14,7 va 85,3%. Khong gap cac truong hop loét dang
chay mau hodc moi chdy mau (bang 3).

Dic diém micc dp ton thwong trén mé bénh hoc

Héu hét bénh nhan c6 mte d6 viém trén md bénh hoc 1a mic do
vira va manh (1an luot 13 37,7 va 55,3%). Khong co sy khac biét vé
ty 1é ton thuong viém trén mo bénh hoc mitc 9 manh ¢ nhom viém
da day man tinh so v&i nhom loét (64,3% va 40,9%, p>0,05) (hinh 1).

80
64,3

60 55,3
43,2 40,9
40 37.7 343
15,9
0 _— L

Nhe Viura Manh

= Chung Viém da day ™ Loét ta trang

Hinh 1. Dic diém miic do viém man tinh trén mé bénh hoc.

60

50

40,91
40
30
-0 20.0
14.9 136 15,7
)c. o.1 100
1
o

Am tinh (++) (+++)

=}

= Chung Viém da day ™ Loét ta trang

Hinh 2. Mat d6 H. pylori trén mo bénh hoc theo tiing nhém bénh nhan.
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Bang 5. Méi lién quan clia gen CagA trong ton thugng md bénh hoc.

CagA(+) CagA(-) p
Miic d tn thuong
Nhe 1(1,2) 2(6,1) o
Vira 34 (42,0) 17 (51,5) ’
Ning 46 (56,8) 14 (42,4)
Mtrc d§ hoat dong
Nhe 12 (14,8) 11 (33.,3) .
Vira 41 (50,6) 19 (57,6) B
Manh 28 (34,6) 3(9,1)
Mat do H. pylori
Khong 5(6,2) 6(18,2)
+ 41 (50,6) 14 (42,4) 0,270°
++ 8(24,2) 8(24,2)
Sy 5(15,2) 5(15,2)

*Chi-square test; "Fisher’s exact test.

Nhan xét: khong c6 sy khac bidt vé muc do ton thuong ciing
nhu mét d§ H. pylori gitta nhém bénh nhén mang gen CagA(+) va
nhém mang gen CagA(-). Tuy nhién, bénh nhan nhiém vi khuan
H. pylori mang gen CagA(+) c6 muc d hoat dong viém manh
cao hon c6 ¥ nghia thong ké so voi CagA(-) (34,6% so véi 9,1%,
p=0,007) (bang 5).

Dac diém cua VacA:

120

p=0,013 p=0,274
100
80 75 72,7
63,2
60 52,9 50
40 p=0,362 31.8
20
9 . > l
o
o
s2 ml m2
m3 5 tudi 6— 10 tudi m=11 tudi

Hinh 3. Phan bd kiéu gen VacA theo nhém tudi.
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Nhan xét: 95,6% chiing déu mang kiéu s1, trong khi d6 phan
bo m1 va m2 twong doi déu. Ty 1é m1 ting dan theo lira tudi, trong
khi d6 ghi nhan nguoc lai d6i voi m2 (hinh 3). Kiéu slm2 cua
gen VacA chiém uu thé véi ty 1¢ 59,1% & nhom tré 3-5 tudi, sau
do giam dan khi tré ¢6 do tudi cao hon, ngugc lai voi kiéu s1m2
thi sIm1 ¢6 xu hudng ting dan theo nhom tudi, su khac biét trong
cac nhom tudi kiéu sIml c6 y nghia thong ké véi p=0,008. Tuong
tur, kiéu slmim2 cling tang dan theo nhom tudi, sy khac biét c6 y
nghia thdng ké. Kiéu s2m2 chi ghi nhan gap 6 nhom tré 3-5 tudi va
6-10 tudi, khong ghi nhan truong hop nao & nhém tré 1on >11 tudi
va t6 hop gen slmlm2 gap 1 truong hop do loét ta trang & nhom
6-10 tudi. Co su khéac biét ¢6 ¥ nghia thong ké vé ty 1¢ tré nhiém
H. pylori mang gene s giira 2 nhom viém va loét (88,6 va 100%,
p=0,007), tuy nhién khong c¢6 su khac biét vé& phan b kiéu gene
s2, ml, m2 gitta hai nhom. Kiéu gene sls2ml xuét hién ¢ 1 bénh
nhan loét ta trang ¢6 xuat huyét tiéu hoa.

Bang 6. Mdi lién quan clia gen VacA trong tdn thuong mé bénh hoc.

slml slm2 s2m2 slmlm2 sls2ml
n (%) n (%) n (%) n (%) n (%)
Miic d¢ tn thuong
Nhe 0(0,0) 1(2,0) 2(40,0)  0(0,0) 0(0,0)
Vira 15(35,7)  29(59,2) 3(60,00 4(23,5) 0(0,0)
Néng 27(64,3)  19(38,8)  0(0,0) 13 (76,5) 1 (100)
P p=0,0001°
Mirc d¢ hoat dong
Nhe 6(14,3) 11(22,4) 480,00 2(11,8) 0(0,0)
Vira 25(59,5)  26(53,1) 1(20,00 7(41,2) 1 (100)
Manh 11(26,2)  12(24,5 0(0,0) 8(47,0) 0(0,0)
P p=0,067°
Mat d H. pylori
0 4(9,5) 4(8,2) 0(0,0) 3(17,6) 0(0,0)
+ 21(50,0) 21(42,9) 4(80,00 8(47,1) 1 (100)
++ 13(31,0)  13(26,5 0(0,0) 4(23,5) 0(0,0)
+++ 4(9,5) 11(22,4)  1(20,00 2(11,8) 0(0,0)
P p=0,746°
Téng 42 (100) 49 (100)  5(100) 17 (100) 1 (100)

PFisher’s exact test.

Nhan xét: mac du khong co su khécﬂbiét vé mat do H. pylori
gitta cdc kiéu gene vac, nhung mue d¢ ton thuong nang cling nhu
mirc do boat dong manh chui yéu dugc ghi nhan ¢ cac bénh nhan
mang kiéu gene sIm1/sIm2 (bang 6).

Téc dgng tong hop CagA va VacA:

Bang 7. Nguy ca loét ta trang khi c6 su két hgp gene CagA véi cac kiéu
gen VacA.

Gene CagA Kiéu gene VacA  p-value OR 95%CI

CagA(+) 0,0005* 44 1,7-10,9
slml 0,32¢ 2,2 0,6-3,7
slm2 0,003% 6,5 1,5-27,9

CagA(+) s2m?2 - - -
slmlm2 0,65° 2,0 0,09-43,6
sls2ml - - -

Chi-square test; "Fisher’s exact test.

Nhan xét: tré nhiém ching H. pylori mang gen CagA(+) c6

TAP CHI

HOA HOC

ONG NGHE I} Nam 61(11)11.2019

nguy co loét da day, ta trang cao gép 4,4 1an (95%CI 1a 1,7-10,9)
s0 v&i nhom nhiém ching H. pylori mang gene CagA(-); tré nhiém
chung H. pylori mang gene slm1 va CagA(+) thi nguy co loét da
day, ta trang c6 xu hudng cao gap 2,2 lan (95%CI 1a 0,6-3,7) so
v6i nhom nhiém chang H. pylori mang gene slm1 va CagA(-); tré
nhiém chung H. pylori mang gene s1m2 khi két hop véi CagAd(+)
co nguy co loét da day, ta trang cao gip 6,5 lan (95%CI Ia 1,5-
27,9) so v&i nhom CagA(-) (bang 7).

Trong cac nghién ciru vé H. pylori, d0 tudi, gioi va diéu kién
song 1a céc yéu t6 anh huong nhidu toi bénh canh 1am sang ciia
bénh nhan nhiém H. pylori. Trong nghién ciru trén 123 bénh nhan
nhi, tinh trang nhiém H. pylori khong dugc xac nhan c6 lién quan
to1 lira tudi va gioi, tuy nhién cac bé song ¢ thanh phd co ty 1&
nhiém H. pylori cao hon gan 2 1dn so véi cac bé ¢ nong thon. Hon
60% céc bé c6 H. pylori dugc sinh ra boi ¢6 cha me timg nhiém
H. pylori. Két qua nay cia nhom nghién ciru twong tur nhu két qua
nghién ctu trude day [22, 23]. Hau het cac nghién ctru trude déu
chwa danh gia duoc nguy co tién trién cia cic bénh da day & tré
nho c¢6 me duong tinh v6i H. pylori. Trong nghién ciru ndy, chung
t6i chi ra céc bé nay co nguy co loét cao hon gan 4 lan so véi nhom
c6 cha me khong bi nhiém.

Céc triéu chimg 1am sang 1a mot trong cac yéu to tién luong
mirc &9 nghiém trong ctia bénh 1y da day, tuy nhién di véi nhém
bénh nhi két qua cho thay cac dau hi¢u khong dii rd rang dé phan
biét tinh trang loét va viém, do do it ¢ gia tri trong tién lugng.
Tinh trang loét da day ¢ tré em it dugc ghi nhan & cac nghién ctru
vé H. pylori trudc ddy [24-26], tuy nhién trén nhom bénh nhan
duong tinh v6i H. pylori cla ching toi, ty 1¢ bénh nhi bi loét 1a
kha cao. Su khac biét nay c6 thé do qué trinh sang loc da tap trung
nhiéu vao cc bénh nhan c6 nhidu ddu hiéu 1dm sang dién hinh dé
tién hanh noi soi. Dbi twong nghién ciru ciia chung t6i tap trung
chi yéu vio cac bénh nhi duong tinh voi H. pylori, tuy nhién mat
do H. pylori cao (dwong tinh +++) khong phan anh dugc mic do
tram trong ctia biéu hién 1am sang. Két qua nay cho thdy tinh trang
nhiém H. pylori ciing nhuy mat do cua vi khuan khong di bang
chimg thuyét phuc gitp tién luong bénh.

CagA 1a mot trong cac doc td quan trong nhat cia H. pylori.
Céc md hinh dong vat cho nhiém H. pylori da dwgc phét trién dé
danh gia vai tro cua cac doc to vi khuan, trong d6 ndi bat nhit 1a
tim quan trong ctia CagA trong sinh bénh hoc. Trong thir nghiém
v6i mo hinh gerbils Mong Co, CagA(+) H. pylori ¢6 thé kich hoat
cac bénh 1y tién ung thu. 4 tudn sau thir thach thir nghiém, gan
nhu moi dong vat déu méc chung loan san da day va dén 8 tuan,
khoang 2/3 d phat trién ung thu tuyén [27]. Céc nghién ciru trude
day ctia nhom nghién ctru [12] chi ra rang, hau hét cic ching H.
pylori phan 1ap tir nguoi 16n déu duong tinh véi CagA (95%) va do
d6 khong xac dinh dugc vai tro trong tién luong tinh trang loét clia
CagA. Két qua trén cac bénh nhi cho thay, mic di tan suat ching
duong tinh voi CagA thip hon bao cao trude (71%), tuy nhién viéc
nhiém céc ching duong tinh véi CagA lam ting nguy co loét lén
hon 4 1an. Cac ching duong tinh vdi CagA ciing c6 mirc do hoat



dong viém manh cao hon gan 4 1an so véi cac chiung CagA(-). Két
qué cho thdy, CagA c6 thé 1a mot tmg cir vién sang gia cho tién
luong bénh ddi v6i bénh nhi nhiém H. pylori, ddng thoi cac bénh
nhi duong tinh v&i chung H. pylori CagA(+) ¢6 thé ciing s& duoc
xem nhu la doi tugng uu tién diéu trj hon 1a cac chung CagA(-).
Mot s6 bao cao gan day [28] ciing cho thiy mdi lién h¢ gitra kiéu
gene CagA va tinh trang khang metronidazole. Didu ndy mo ra
trién vong lya chon khang sinh phu hop cho bénh nhan dya vao
kiéu gene CagA. Tuy nhién, dé o thé 4 ap dung vao thuc té can co
nhitng nghién ctru bo sung trén quan thé nguoi Viét Nam.

VacA 1a mdt protein doc t6 ndi mang tac dong 1én céc con
duong tin hi¢u dé hinh thanh khong bao trong cac té bao nhan
chuén ctia biéu mo da day va cudi cung 1am chét té bao. Cung véi
CagA, VacA c6 vai tro quan trong trong tién lugng bénh sinh cua
bénh nhan nhiém H. pylori. Nghién ctru trude ddy ciia ching i
[12] cho thdy, VacA m c6 vai trd quan trong trong phan biét nhém
¢6 nguy co loét so véi nhom viém khi tat ca cac ching dugc phan
lap tir hai nhom nay déu dwong tinh voi CagA va VacAsl. Trong
nghién ctru ndy, chung t6i nhan thiy hau hét cac chung déu duong
tinh vai kleu gene sl, cac chung duong tinh véi slml1/s1m2 déu
¢6 muc do ton thuong nang va mac do hoat dong manh hon cac
chung khéc. Bang chl y, bénh nhan duong tinh véi slmlm2 co
hién tugng loét da 6 voi mirc do ton thuong nang (76,5%). Dac
biét, su két hop giita CagA, s1 va m1/m2 ¢ thé lam ting nguy co
loét 1én tir 4 dén 6 lan.

e ~
Két luan

Dai v6i bénh nhi, phé hea chon khdng sinh bi giéi han hon so
voi nguoi 16m, do do viée chan doan va ra quyét dinh diéu tri can
phai dugc can nhéc than trong hon dé vira dat duoc muc dich diéu
tri, vira dam bao tinh an toan cho bénh nhan. Két qua ctia nghién
ciru ndy cho thdy, d6i v6i bénh nhi ¢6 tién sir gia dinh nhiém H.
pylori, duong tinh v6i H. pylori chung CagA/slm1/m2 nén dugc
xép vao nhom uu tién diéu tri do yéu td nguy co loét tang cao. Viéc
tham chiéu yéu t6 doc luc dic biét co vai tro quan trong trong tién
lrong 1am sang dbi v6i cac bénh nhi dudi 5 tudi, boi hau hét cac
bénh nhi nay déu khong ¢6 chi dinh diéu tri H. pylori.
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Tom tiit:

Loan duéng co Duchenne (Duchenne muscular dystrophy - DMD) 1a mét trong nhirng bénh 1y di truyén 1in lién két
v6i nhiém sic thé (NST) gi6i tinh X phé bién nhét. Hién nay chua c6 phwong phap diéu tri dic hiéu, tré mic bénh cé
biéu hién yéu co tién trién, mat dan kha ning di lai. Phat hién ngudi lanh mang gen bénh va tw vén di truyén la giai
phap hiéu qua nhit givip ngin ngira va giam ty 1& mic bénh. Viéc nay c6 thé dwoc thuc hién bing cac ky thuat true
tiép nhuw MLPA (Multiplex ligation-dependent probe amplification) va giai trinh tw gen dwa vao ddt bién chi diém &
bénh nhan. Tuy nhién, nhirng trwong hop khé khin dé phat hién dot bién do ciu triic gen 16n thi ky thuat gian tiép
nhw phén tich microsatellite - DNA c6 thé dwoc ap dung. D@ tai dwge thwe hién (2018-2019) véi muc tiéu ap dung k§
thuat microsatellite phat hién ngwoi lanh mang gen bénh DMD. Nghién ctru xac dinh dwge 5/5 ngwdi me va 16/33

thanh vién nir trong pha hé ciia 5 gia dinh bénh nhan DMD la ngwoi lanh mang gen bénh.

Tir khoa: loan duwong co Duchenne, microsatellite - DNA, nguwoi lanh mang gen bénh.

Chi sb phdn logi: 3.5

Dat van de

DMD la mdt bénh ly rdi loan than kinh co hay gép nhét, chi
yéu & tré trai voi tan suit méc bénh cao, ty 1¢ mic dao dong tur
10,71 dén 27,78 trén 100.000 ngudi [1, 2]. Biéu hién 1dm sing
mang tinh chét tudn tién, tré mét kha ning di lai, tan phé va chét
trude tudi truong thanh. Bénh di truyén lan lién két vai NST gisi
tinh X. Dot bién gen dystrophin din dén sy mat toan ven cla
protein dystrophin - mot protein dong vai tro quan trong dé bao
v€ co trong qué trinh co co gdy nén bénh [3]. Co ba dang dot
bién gen dystrophin thuong gap: dot bién x6a doan gen dystrophin
(60+65%); dot bién diém (25+30%) va dot bién lip doan (5+10%)
[4].

Nhimg tién bo y hoc nhim diéu tri bénh DMD trong hai thap
ky gan day da glup ndng cao chét luong cudc song ciing nhu kéo
dai thoi gian song cua bénh nhan. Liéu phap diéu tri gen ddi voi
bénh nhan DMD dem lai hy vong to 16n cho ngudi bénh nhung
van dang trong giai doan nghién ciru va thir nghiém [5, 6], vi vy
sang loc ngudi mang gen bénh va chan doan trudc sinh bénh ly
DMD van d6ng mot vai trd quan trong, 14 co sé khoa hoc cho cong
tic tu van di truyén, chan dodn trudc sinh va chan dodn tién lam to
(Pre-implantation genetic diagnosis - PGD) [7], nhim dua ra 1oi
khuyén di truyén cho san phu va gia dinh, giam ty 1¢ sinh con méc
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bénh, tang hiéu qua cong tac phong ngira bénh tat va ning cao chat
luong chiim soc stre khoe cong dong.

Hién nay, c6 nhidu k¥ thuat sinh hoc phan tir dugc ap dung aé
phat hién tryc tiép cac dot bién gen dystrophin & bénh nhan DMD
va nguoi lanh mang gen bénh nhu k§ thudt MLPA v6i d chinh xac
cao, ¢ thé phat hién dugc dot bién mét doan trén ca 79 exon hay
k¥ thuat giai trinh tu gen c6 thé phat hién dugc toan bo dot bién
diém [8]. Tuy nhién, gen dystrophin c6 chiéu dai rit 16n nén viéc
phat hién duoc toan bo dot bién gen s& mat rat nhiéu thoi gian va
kinh phi, ngoai ra, van con nhitng bénh nhan DMD/loan dudng co
Becker (BMD) chua phét hién thay dot bién gen dystrophin [9].
Phan tich microsatellite - DNA la phuong phap gian tiép (linkage
analysis) ¢6 thé phat hién duoc nguoi lanh mang gen dua vao céc
doan trinh tu ngén lp lai lién tiép (Short tandem repead - STR)
dé xac dinh allele dot bién v6i thoi gian phan tich nhanh hon va
gi4 thanh phan tich ré hon. O Viét Nam, viéc phét hién nguoi lanh
mang gen bénh DMD bang phuong phap gién tiép thong qua phan
tich microsatellite - DNA vin chua duoc ap dung rong rai. Xuat
phat tir thyc té d6, nghién ciru dugc tién hanh véi muc tiéu dp dung
k¥ thut microsatellite - DNA dé xac dinh nguoi lanh mang gen
bénh DMD.
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Abstract:

Duchenne muscular dystrophy (DMD) is one of
the most common genetic disorder associated with
sex chromosome X. Currently, there is no effective
treatment; children with the disease show progressive
muscle weakness, gradually losing their ability to walk.
Detecting the carriers and giving genetic counseling is the
most effective solution to help reduce disease incidents
and reduce morbidity. This can be done with direct
techniques such as Multiplex ligation-dependent probe
amplification (MLPA) and sequencing of genes based on
the mutations of patients. However, in some cases that are
difficult to detect mutations due to large gene structure,
indirect techniques such as microsatellite - DNA analysis
can be applied. The study used the microsatellite - DNA
technique and identified 5/5 mothers and 16/33 female
members in the pedigrees of 5 families which have DMD
patients are carriers.

Keywords: carriers of DMD, duchenne muscular
dystrophy, microsatellite - DNA.

Classification number: 3.5

Doi tuong va phuong phap

Déi tirong

-5 bénh nhan DMD khong ¢6 quan hé huyét thong da x4c dinh
dugc dot bién gen dystrophin.

- 38 thanh Viét} nfr,(mc, ba ngoai, chi em gai, chi em ho, bac gai,
di...) c6 cung huyet thong bén ngoai véi bénh nhan.

Cac mau mau dugc thu thap va thyc hién nghién ciru tai Trung
tam Nghién ctru gen - protein, Truong Pai hoc Y Ha Noi (2018-
2019).

Phuwong phap

Phirong phdp nghién ciru: thiét ké nghién ctru mo ta cit ngang.

Cdc kJ thudt su dung trong nghién ciru:

- Tach chiét DNA: DNA duoc tach chiét tir bach ciu mau ngoai

TAP CHI

HOA HOC

ONG NGHE I} Nam 61(11) 11.2019

Khoa hoc Y - Duoc n——

vi ctia bénh nhan va nguoi nha bénh nhan (me, chi gai) bing kit
Promega Wizard® Genomic DNA Purification Kit, quy trinh tién
hanh theo hudng dan clia nha san xuat.

- Phan tich microsatellite - DNA: day la k¥ thuat PCR sir dung
cac cdp mdi o gan huynh quang dé khuéch dai nhitng ving trinh
tyr 13p lai ngdn (Short tandem repeat - STR) va x4c dinh kich thudc
cua chung thong qua di¢n di mao quan trén mdy giai trinh tu gen
(automated DNA sequencer).

Pé xac dinh duoc allele bénh tir ngudi me truyén cho con trai,
nghién ciru khuéch dai 6 STR ¢o ty 1€ di hop tir cao trén quan
thé nguoi Viét Nam bao gom: DSTR49, DSTR50, DXS1036,
DXS1067, DXS890, DXS9907. Xac dinh kich thudc cac STR di
hop tir cia me, d6i chiéu vdi kich thude STR cia bénh nhéan dé tim
ra allele bénh va allele lanh. Déi chiéu két qua cua cac thanh vién
nir khac trong gia dinh bénh nhan dé xéc dinh tinh trang mang gen
cua timg thanh vién.

Dua véo kich thude va mau sdc chia 6 STR thanh 2 set dé thuc
hién 2 phan (mg multiplex PCR: set 1 gom cac STR: DXS890,
DXS9907 va DSTRA49; set 2 gom cac STR: DSTR50, DXS1036
va DXS1067.

Thanh phén cua phan (mg PCR timg set: 10x dém PCR; 2,5 mM
dNTP 0,2 pl' mo6i moi; 0,5 unit Tag polymerase; 20 ng DNA va H,0,
tong thé tich 20 pl. Chu ky nhiét phan tmg PCR: 94°C/30 gidy;
[94°C/30 gidy, 59°C/30 gidy, 72°C/30 gidy] x 35 chu ky; 72°C/5
phit. San phim khuéch dai PCR dugc dién di trén hé théng phan
tich di truyén GenomeLab™ GeXP Genetic analysis system cua
Hang Beckman Coulter. Két qua dugc phan tich béng phin mém
Fragments analysis trén may Beckman coulter CEQ 8800.

- Xac dinh dot bién gen dystrophin: k¥ thudt giai trinh ty gen
dé x4c dinh dot bién xoa doan nhw quy trinh di mo ta trudc day
[9]; k¥ thuat MLPA xac dinh dot bién gen trén bénh nhan va nguai
lanh mang gen bénh dugc thyc hién nhu quy trinh d8 mo ta trude
day [10].

Dao dirc nghién ciru: bénh nhan va ngudi nha hoan toan tu
nguyén tham gia vao nghién ctru. Bénh nhan hoan toan ¢ quyén
rat lui khoi nghién ciru khi khong dong y tiép tuc tham gia vao
nghién cru. Bénh nhén va ngudi nha bénh nhén s¢ dugc thong bao
vé két qua xét nghiém gen dé gitip cho céc bac sy tu van di truyén.
Céac thong tin ca nhan s€ dugc dam bao bi mat.

Két qua

Két hop ky thudt phan tich trwec tiép va ky thudt phan tich
microsatellite - DNA dé xdc dinh nguwoi lanh mang gen bénh
DMD

Phd hé gia dinh bénh nhan ma sé MDI:

Pha h¢ gia dinh bénh nhan ma s6 MD1 c6 mét con trai va mot
chau trai con chi gai tht 2 bi bénh DMD, giai trinh ty gen xac dinh
duoc bénh nhan bi dot bién ¢.6889C>T(p.Q2297X) trén exon 47 gen
dystrophin, me¢ bénh nhan va chi gai thtr 2 12 nguoi lanh mang gen
bénh, céc thanh vién nit con lai khong c6 dot bién (hinh 1).
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c.6889C €.6889C>T(p.Q2297X) c. 6889C>T(p Q2297X) c. 68890

¥ v
CAAGCAGAC. CAAGAGAC. CAAGCAGAC CAAGCAGAC

doopolh fevnly ool ey

Nauoi binh thwong Benh nhan 114 Me bénh nhan Chi gai 1

c. 68890>T(p Q2297X) .6889C c.6+889c .6889C
CAAGCAGAC CAAGCAGAC, CAAGCAGAC, CAAGCAGAC
Chi qai l12 Chi gai 12 Chau gai lll1 Chau gai 1112

Hinh 1. Hinh &nh két qua giai trinh ty gen clia pha hé MD1.

Khi khuéch dai 6 STR c6 ty 1& di hop tir cao trén quan thé nguoi
Viét Nam v6i cac mau cia pha hé MD1 d xac dinh dugc 4 STR di
hop tir & ngudi me 1an luot 1a: DXS890, DXS1067, DXS1036 va
DSTRS50. Béi chiéu kich thudc cic STR di hop tir & ngudi me voi
con trai bi bénh xac dinh dugc allele dot bién ¢ ngudi me co kich
thude cac STR trén lan luot 1a 170, 222, 148, 242 va allele binh
thuong co kich thudc lan luot 1a 164, 226, 144, 246. Nhu vy,
ngudi con gai nhén allele bénh X°(170-222-148-242) tir me thi s&
12 nguoi lanh mang gen bénh, con con gai nhan allele binh thuong
X(164-226-144-246) s& 1a ngudi hoan toan binh thuong. Két qua
xé4c dinh dugc con gai thir 2 mang gen bénh, con con gai dau, con
gai thu 3 va 2 chau géi cua bénh nhan 1a nguoi binh thudng (hinh
2). Két qua nay hoan toan tring khép vai két qua cua k¥ thuat giai
trinh ty gen.

3 4

174 170 Jjj DXS890
222 [l DXs1067

164
226
144
246

148 | DXS1036
242 M DSTR50

242

170
222
144
242

164
226
144
246

170
222
144
232

174
214
144
242

Chii thich:

allele O N& binh thuang D Nam binh thuong
adtbien (¢) Namanggen | Nem bivenn

Hinh 2. Hinh anh pha hé gia dinh bénh nhan MD1.

Bénh nhén tham
gia nghién ctru

allele
binh

thuong

Gia dinh bénh nhan ma sé MD2:

Gia dinh MD2 c6 hai ngudi con trai bj bénh. Két qua MLPA
cho théy bénh nhan bi dot bién mét doan exon 8-15 gen dystrophin.
Me va ba ngoai la nguoi lanh mang gen bénh, hai di bénh nhan la
ngudi binh thuong. Tién hanh phan tich cac STR twong tu véi
gia dinh MD1 ciing cho két qua tuong ddng giita 2 phuong phap
MLPA va microsatellite - DNA. Nhu vdy, két qua phat hién nguoi
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lanh mang gen bénh bang k¥ thuét tryc tiép nhur giai trinh tu gen
va MLPA hoan toan trung khép voi két qua cua ky thuat gian tiep
12 phan tich microsatellite - DNA.

Xdc dinh ngwoi lanh mang gen bénh DMD bﬁng ky thudt
phin tich microsatellite - DNA

Ap dung quy trinh xac dinh nguoi lanh mang gen bénh bing k
thudt microsatellite - DNA cho céc thanh vién nir trong 3 gia dinh
cua cc bénh nhan DMD chua xéc dinh dugc dot bién chi diém
trén bénh nhan.

' Két qua phan tich microsatellite - DNA gia dinh bénh nhan mi
s0 MD4:

Pha h¢ gia dinh bénh nhan MD4 c6 mét con trai (I111) bi bénh,
bénh nhan c6 mot bac trai va mot cdu dd mat vi bénh DMD, nhu
vay me bénh nhan (I12) va ba ngoai bénh nhan (I1) 12 nhiing ngudi
di hop tir bit budc. Thuc hién phan tmg PCR khuéch dai 6 STR x4c
dinh dugc allele bénh cta pha hé c6 kich thude cac STR DXS890,
DXS1067, DSTR49, DSTR50 tuong tng la 174, 222, 242, 226;
trong pha hé¢ c6 me, ba ngoai va bac gai bénh nhan mang allele
bénh X°(174-222-242-226) 1a ngudi lanh mang gen bénh, con em
gai bénh nhan nhan allele lanh tir nguoi me X(170, 214, 232, 248)
la nguoi binh thuong (hinh 3).
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Hinh 3. Hinh dnh dién di STR: DXS1067 va DSTR49 cta pha hé
MD4. X la allele lanh, X" |4 allele bénh.

Thyc hién tuong tu vdi cac pha hé con lai thu duoc két qua
nhu bang 1.

Bang 1. K&t qua phét hién nguovi lanh mang gen bénh DMD
bang ky thuat microsatellite - DNA.

Khong mang

Thanh vién gia dinh Mang gen bénh a0 bt Téng s6
Me bénh nhan 5 0 5
Thanh vién nir khac 16 17 33
Téng 21 17 38
60



Két qua bang 1 cho thdy, 5/5 ngudi me di duoc phat hién 1
nguoi lanh mang gen bénh, 16/33 thanh vién nir khac (gdm ba
ngoai, em gai, chi gdi, di, bc gai, chi ho, em gai ho cla bénh
nhan) 1a nguoi lanh mang gen bénh, 17/33 thanh vién la nguoi
binh thudng.

Bénh DMD va BMD gdy nén boi dot bién gen dystrophin di
truyén lin lién két NST gi6i tinh X. Me 1a ngudi lanh mang gen
bénh s& co xac suét sinh ra 50% con trai bi bénh va 50% s con gai
s€ 1a nguoi lanh mang gen bénh giong me. Pay 12 bénh di truyen
c6 tién lugng ning, biéu hién 1am sang mang tinh chat tuan tién,
tré bi teo co, mét kha nang di lai va chét trude tudi trudng thanh do
suy tim va r6i loan ho hap. Hién nay chua c6 phuong phap diéu tri
bénh hi¢u qua nén viéc phat hi¢n nhiing nguoi lanh mang gen bénh
trong gia dinh bénh nhan va tu van di truyén van 1a bién phap hiru
hiéu nhét dugc cdc nha khoa hoc dit 1én hang dAu nham giam thiéu
nguy co méic bénh va phat tan gen bénh trong cong dong [11, 12].

Cac xét nghiém di truyén dé xac dinh dot bién gen khong dé
dang thyc hién duoc do kich thudc rat 16n ciia gen dystrophin, cic
dang dot bién vo cung da dang va phuc tap. Ky thudt MLPA cho
phép khuéch dai cing lic 79 exon v6i do chinh xac cao nhung
ciing chi xac dinh dugc 70% bénh nhan DMD/BMD bi x6a doan
hoac lap doan, 30% bénh nhan con lai c6 dot bién nho doi hoi phai
st dung thém m¢t phuong phép khic nhu gidi trinh ty Sanger. K§
thuat giai trinh tu gen thé hé mdi (next-generation sequencing -
NGS) 1a k¥ thudt sinh hoc phan tr hién dai nhit hién nay cling chi
xéc dinh dugce dot bién & 92% tong s6 bénh nhan DMD/BMD [13,
14]. Nhitng truong hop khong phat hién thiy dot bién chi diém
trén bénh nhan 13 rao can 16n cho xac dinh nguoi lanh mang gen
bénh do cdu tric ciia gen dystrophin qué 16n. Khi do, ky thudt phan
tich gian tiép dua vao kich thudc cac STR dé viée xéc dinh allele
dot bién tré nén hiéu qua.

Nghién ciru nay da tién hanh k¥ thudt phan tich microsatellite
- DNA dé xédc dinh ngudi lanh mang gen bénh thong qua viée
khuéch dai 6 vung trinh ty 13p lai STR c6 tinh da hinh cao trén
quﬁn thé nguoi Viét Nam bao gém: DSTR49, DSTR50, DXS1036,
DXS1067, DXS890, DXS9907. Viéc khuéch dai cic STR nay dya
trén nguyén tic ciia phan tmg PCR vdi cac mdi duge gan huynh
quang. San phim sau khi khuéch dai duoc dién di trén hé thong
dién di mao quan c6 do phan giai cao, co thé nhan dién duoc cac
mau huynh quang ctia san pham PCR, do d6 ¢6 thé xac dinh duoc
do dai (kich thudc) cta tung STR. Dya vao Quy ludt phan ly doc
lap cua Mendel va Quy ludt di truyén lién két véi NST gi6i tinh
X, nghién ctru phén tich kich thudc cac STR di hop tir ciia me, ddi
chiéu véi kich thude cac STR ciia bénh nhan dé tim ra allele bénh
va allele lanh. Khi da xac dinh duoc allele bénh, ddi chiéu két qua
cua ting thanh vién nit trong gia dinh bénh nhan s€ x4c dinh dugc
tinh trang mang gen hay khong mang gen cta thanh vién do. Két
qua nghién ctru xac dinh duoc 5/5 ngudi me la nguoi lanh mang
gen bénh, 16/33 thanh vién nit trong gia dinh bénh nhan 1a nguoi
lanh mang gen bénh. Ky thuat phan tich microsatellite - DNA htra
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hen 12 mot phuong phép hitu hi¢u dé phat hién nguoi lanh mang
gen bénh DMD ¢ Vi¢t Nam.

£ a
Ket ludn

Bing k§ thuat phan tich microsatellite - DNA, nghién ciru da
phat hién 5/5 nguoi me va 16/33 thanh vién nit trong phd hé 5 gia
dinh la nguoi lanh mang gen bénh DMD.
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Tom tit:

Hydrogel 1a vt lidu ¢6 cAu tric khong gian ba chiéu (3D) c6 kha ning tw hd tro, trwong né trong nwéc, cho phép
khuéch tin va gin cic phin tir ciing nhuw té bao. Gan day, vat li¢u nay di va dang thu huat sy chi y véi tiém ning
irng dung trong linh vire y sinh nhu: tri lidu té bao, chira lanh vét thwong, tai tao sun, xwong va giai phéng thude cé
kiém soat. Pidu nay 1a do tinh twong thich sinh hoc va sy twong dong vé tinh chét vat 1y ciia chiing véi mé tw nhién.
Bai viét nay nhim dwa ra mot cai nhin tong quan vé hydrogel, cu thé 1a lich sir, tinh chit ciia ching ciing nhw mét

s0 irng dung ciia vt liéu nay trong linh vuc y sinh.

Tir khéa: hydrogel, hydrogel thong minh, polyme sinh hoc, vit li¢u sinh hoc.

Chi s6 phdn logi: 3.5

Ngay nay, nhiéu nganh khoa hoc ra doi bat dau tir sy lién két
cua mot s0 nganh khoa hoc riéng biét va phat trién manh mé voi
nhitng ddu 4n doc d4o, dem lai nhimg Gmg dung méi mé phuc
vu toi da cho su song, sirc khoe con ngudi. Trong cac doi tugng
nghién cu dang quan tam thi polyme y sinh dang hydrogel la vat
liéu thu hit dwge nhiéu cha ¥ cta cdc nha khoa hoc.

Viée sir dung cac san pham y té tir vat liéu polyme y sinh dang
hydrogel trén thé gioi n6i chung va tai Viét Nam noi riéng c6 su
phat tr1en manh mé trong nhimg ndm gan day. Pa c6 nhidu san
pham y té san xudt tir hydrogel dugc sir dung v mang lai hiéu
qua rét cao [1]. Tai Viét Nam, nhiéu san pham y té xuat phat tir
hydrogel nhu stent dong mach vanh, khdp hang, hang tri¢u stent
céac loai dugc st dung mdi ngay, trong do co khong it loai stent
dit trong co thé. Ngoai ra, con ¢6 hang trim ngan ngudi mac bénh
hiém nghéo can diéu tri bing phuong phap van chuyén va truyén
dan thudc hién dai sir dung hydrogel.

Vi vy, viéc nghién ctru va phat trién vat liéu hydrogel dang dit
ra rat nhidu thach thire cho khoa hoc thé gi6i va Viét Nam. Muc
tiéu chinh ciia bai viét nay la xem xét mot cach tong quan vat liéu
hydrogel trén co s¢ ddc tinh vt ly va hoa hoc cua chung cting nhu
khd néng dp dung vat liéu ndy trong thuc té, ddc biét 1a trong nganh
y sinh. Tt o, dua ra nhan xét vé tiém nang ung dung cung voi cac
thach thuc cua hydrogel tai thi truong Viét Nam.

Tong quan
Vit liéu hydrogel

Hydrogel dugc dinh nghia 1a cac polyme ua nudc c6 cau tric

"Tac gia lién hé: Email: trinh.pham@dut.udn.vn
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khong gian ba chiéu, c6 thé truong trong nuée ma khong tan (trong
thoi gian ngén) [2], ¢6 kha nang hap thy lugng nude 16n gp hang
nghin 1an khoi lugng kho cta ching. Tinh chat hap thy nudc ciia
hydrogel khién chiing tré nén ¢ ich trong nhimg tmg dung thue té.
Nhiéu vat liéu dang gel mdi, véi rat nhidu muyc tidu da dugc phat
trién va thir nghiém trong céc linh vuc k¥ thudt khéc nhau (méi
truong, dién ti, y sinh, sinh hoc...).

Hydrogel dugc phan loai thanh gel dap ung hoac khong dap
tmg kich thich. Nhimg hygrogel chi truong khi tiép xac méi truong
nude duge goi la gel khong dap tung. Trong khi do, gel dap ing
kich thich (hinh 1) dugc coi la cac hydrogel “thong minh” boi
chang phan (g lai nhing thay doi dot ngot trong moi trudng [2].
Céc hé thong hydrogel thong minh vé6i céc dap tmg hoa hoc va cau
tric khic nhau thé hién kha ning dap tmg véi cac kich thich bén
ngoai bao gém: nhiét do, pH, néng do ion, anh sang, tir truong,

Dang phén tr
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Hinh 1. Hydrogel truong ng ting vdi thay ddi ctia mdi trudng.
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Abstract:

Hydrogels are three-dimensional polymeric networks
that are capable of self-supporting, swellling in water,
allowing the diffusion and attachment of molecules and
cells. Recently, hydrogels have been of great interest
to many researchers due to their wide applications in
biomedical fields including cellular therapeutics, wound
healing, regeneration of cartilage/bone, and sustained
drug releases. This is ascribed to the biocompatibility
and similarity of hydrogels’ properties to natural tissues.
The review gives an overview of hydrogel materials
in terms of history, properties as well as potential
biomedical applications.
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dién truong va hoa chét... Hydrogel thong minh thay doi qué trinh
chuyén pha céu tric va khdi lugng cta ching nhu 1a mot phan tmg
v6i cac kich thich bén ngoai, dan dén tiém ning to 16n cho cic
quan sat khoa hoc va cho céc tmg dung cong nghé tién tién khac
nhau [3].

Hydrogel va cdac vng dung

Lich sir: khai niém hydrogel xuét hién trong bai bao xuit ban
nam 1894 cta Lee, Kwon va Park [4], 12 mot loai gel dugc lam
bing mudi vo co [5]. Tuy nhién, vat liéu mang lién két khong gian
d4u tién mang dic tinh ciia mot hydrogel dién hinh 1a poly hydroxy
ethyl methacrylate (pHEMA) duoc phat trién sau do, vao ndm
1960, v6i myc ti€u st dung trong céc ing dung tlep xtic vinh vién
voi cdc mo bén trong bénh nhan [6, 7]. K& tir do, s6 luong nghién
ciru vé hydrogel cho cac img dung y sinh bét dau ting 1én, dic biét
14 tir thap nién 70 [5]. Theo dé xuét ciia Buwalda va cac cong su
[6], lich sir cuia hydrogel c6 thé dugc chia thanh ba mang 16n: i)
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Thé hé hydrogel dau tién bao gdm mot loat cac quy trinh lién két
ngang lién quan dén bién di hoa hoc cua monomer hodc polymer
v6i mot chat khoi mao; ii) Hydrogel thé hé thi hai c6 kha ning dap
ung céc kich thich cu thé, chéng han nhu sy thay d6i nhiét do, pH
hodc ndng d6 cuia cac phan tir cy thé trong dung dich [8]; iii) Thé
hé hydrogel thir ba tap trung vao viéc diéu tra va phat trién céc vat
liéu phtic tap (vi du, twong tac PEG-PLA) [9, 10], cac hydrogel
duoc lién két mang khong gian boi cac tuong tc vat 1y khac (vi du,
cyclodextrin) [11, 12]. V&i su tién bd nay trong khoa hoc, hydrogel
nhanh chong nhan dugc sy quan tim ngay cang I6n. Ké tir khi
cong trinh tién phong cua Dreifus va cong sy vao nam 1960 [7] vé
hydrogel dugc cong bd, vi dic tinh ua nude va tiém ning tuong
thich sinh hoc ctia chung, hydrogel da dugc cac nha khoa hoc vat
liéu sinh hoc quan tAm trong nhiéu nidm [13-15].

Cong trinh quan trong va c6 anh hudng ctia Lim va Sun nam
1980 [16] da chiing minh viéc ng dung thanh cong cac vién nang
siéu nho canxi alginate cho viéc dong goi té bao. Sau do, Yannas va
cong sw [17] da két hop cdc polyme tw nhién nhu collagen va sun
ca map vao hydrogel dé sir dung lam xwong nhén tao. Hydrogel
nguon gde tir polyme ty nhién lan tong hop tiép tuc duoc quan tim
dé dong goi cac té bao va gan day nhat, chiing trd nén dic biét hap
dan ddi véi linh vue méi cua k¥ thuat mo té bao, duoc xem nhu 1a
mang céu tric dung dé stra chira va tai tao nhiéu loai md va cc co
quan cua co thé [17].

Tinh chat ciia hydrogel: kha ning truong trong nudc dudi
nhitng diéu kién sinh hoc khién hydrogel tr6 thanh vat liéu Iy tuong
st dung trong van chuyén thudc, c6 dinh protein, peptit ciing nhu
cac hop chat sinh hoc khac. Do c6 ham lugng nudc cao nén céc
gel nay gidng té bao song tu nhién hon bat ky vét ligu sinh hoc
tong hop nao khac [18]. Cac mang ludi nay co ciu tric khau mach
khong tan cho phép ¢6 dinh céc tic nhan hoat dong hay céc phan
tr sinh hoc mot cach hiéu qua va cho phép giai phong ching theo
mot cach riéng, dan dén hydrogel ¢6 nhiéu ing dung khac nhau.

- Tinh chat co 1y: dbi v6i nhimg tmg dung khong phan hiy
sinh hoc, diéu quan trong 1a chat mang nén gel phai duy tri duoc
tinh bén viing co hoc va vt ly, bai vay do bén co hoc cla gel la
chi tiéu quan trong khi thiét ké mot hé dicu tri. Do bén ciia vat lidu
¢ thé ting cuong nhd bo sung cac tac nhan tao ludi, comonome
cling nhu tang mirc do khau mach. Tuy nhién, can xac dinh mot
mute d6 khau mach tdi wu, do mirc d6 khau mach qua cao thi s& din
dén tinh gion hodc it dan hoi. Tinh dan hoi cua gel ciing rat quan
trong 8 tao ra 40 mém déo cua cac mach tao ludi, thuan loi cho
qua trinh di chuyén cua cac tac nhan c6 hoat tinh sinh hoc. Boi vay,
viéc can bang giita do vimg chic hé gel va do mém déo 14 can thiét
dé sir dung cac vat liéu nay mot cach phu hop [19].

- Tinh chét twong hop sinh hoc: mot dac diém quan trong cua
vét liéu tong hop nhu hydrogel 14 kha ning thiét ké tao ra céc
twong hop sinh hoc va khong doc dé trg thanh mot polyme y sinh
kha dung. Hau hét cac polyme dugc sir dung cho tmg dung y sinh
déu phai trai qua nhitng thir nghiém vé doc té bao va doc tinh in-
vivo. Béi vdy, viéc danh gia kha nang gy doc cua tat ci cic loai
vat li¢u su dung dé tao gel 1a mot phém khong thé thiéu nhdm xéac
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dinh tinh phu hop cua gel cho nhiing ing dung sinh hoc [20].

- Tinh chét trvong: kha ning truong cia mot hydrogel co thé
dugc xac dinh la khoang khong gian bén trong mang hydrogel co
sdn dé chira nudc. Tuy nhién, nén tang co ban dé xac dinh hydrogel
truong bt dau véi cac lyc tuong tac polyme-nude. Vé tong thé, 3
Iyc: twong tic polyme-nudc, tinh dién, va tham thau co tac dong
lam mé rong mang hydrogel. Hydrogel truong, theo dinh nghia, 1a
kha nang hoa tan han ché. Nhin theo cach khac, 6 hoa tan khong
gidi han cia mot hydrogel dugc ngan ngira bing cac lyc dan hoi,
c6 ngudn gde tir cac mang lién két chéo. Sy can bang cia hai luc
khéc nhau nay xac dinh d¢ can bang truong ciia hydrogel [20], nhu
thé hién trong hinh 2.

L trreng:
Twong tac 1:|.1:|.'h d'.m:l..

Lurc dan hioi ap mat thiim thin

Chit khin mach

Hinh dang giin nd

Hinh 2. Luc truong trong hydrogel.

Tir phong thi nghiém tdi ap dung thuec té: hydrogel, dac biét la
hydrogel thong minh nhay v6i moi truong c6 rat nhi€u (mg dung
quan trong trong nong nghiép, cong ngh¢ sinh hoc va y te.

- Ta dung mot lan: ung dung nay dua trén i luc nhiét dong luc
hoc ctia hydrogel di voi nude. Hydrogel dugc dung trong ta siéu
hép phu co dic tinh kho ngay sau khi hép phu mot lugng dang ké
chat long. Hau hét san pham ta thAm chira cac cong thirc khac nhau
cua natri polyacrylate [18-20]. Trong hai thap ky qua, nh¢ ¢6 san
pham nay nén da giam dugc kha nhiéu bénh da lidu lién quan dén
viée tiép xtic kéo dai v6i cac mo wot.

- Trong ndng nghiép: hydrogel siéu hip thu nudc co thé dy
trit mot luong nude rat 16n trong mot thoi gian dai, do vay né lam
giam ty 18 chét va giam cong strc cham soc ddi voi thuc vat. Hon
nira, viée gitr mot lugng nude 16n trong mot thoi gian dai con co y
nghia quan trong trong viéc trong cdy ¢ nhimg ving kho han, vén
chuyén cdy di xa, cic hydrogel siéu hép thu nude con ¢o kha nang
cai tao dat trong. Khi trrong, hydrogel 1am gdy mot phan cau trac
cua dat sét nang, do d6 1am ting qué trinh luu thong va thoat nudc.
Ngoai ra, hydrogel ciing c6 thé truong 1én cyc dai nhim muc dich
gilt nudc hodc thoat nudc nhanh chong [21].

- Trong y té: hydrogel dugc mg dung trong nhiéu phuong
phap diéu tri quan trong nhu din thudc qua miéng, dudong tiéu hoa,
dan thudc chita da va qua da. J.Y. Fang va cong sy di phat trién
céc hydrogel cationic véi tinh chat truong va nha thube nhay pH dé
van chuyén khang sinh trong méi truong axit cua da day [22]. Cac
nghién ciru gin day ciing da quan sat dugc sy tang tinh hiéu dung
cua propanol trong qud trinh chuyen ho4 qua gan lan du nho thém
mot s hop chét polyme dinh nhiy vao cac vién dat tao gel nhiét
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tréq co s(? poloxamer [23]. Céc cong thirc hyc}roge;l dé van chuyén
thuoc chong ung thu dudi da cling da dugc dé xuat [24].

U'ng dung ciia hydrogel thong minh

Hydrogel ¢6 thé bién dbi trang thai nho thay ddi cu tric cia
gel dap ung voi kich thich khac nhau cua moi truong va con duge
goi 1a hydrogel thong minh [25, 26]. Nhiéu kich thich vét 1y va
héa hoc di dugc 4p dung dé gay ra cac dap tmg khac nhau ciia hé
hydrogel thong minh. Céc kich thich vat Iy bao gém nhiét do, dién
truong, thanh phan dung moi, 4nh sang, ap suat, am thanh va tir
trudng, trong khi cac hé kich thich hoa hoc va sinh héa bao gém
pH, ion, nhan dang phan tir... Cac hydrogel thong minh ciing duoc
s dung trong nhimg tmg dung khac nhau nhu lam co nhén tao,
van hoa hoc, ¢ dinh enzym vao té bao, 1am gidu dung dich lodng
trong qua trinh tach sinh hoc [27 28]. Hydrogel nhay moi trucmg
clng. 13 mot vat ligu Iy tuong dé phat trién céc hé van chuyén thude
tw diéu chinh. Dé phu hop thi hydrogel nhay méi truong ciing duoc
phan loai theo kiéu kich thich.

Cac hydrogel nhay pH: ké tir khi nhimg nghién ctru dau tién ve
qué trinh chuyén pha ciia cac polyme nhay pH dugc dua ra, mot sd
polyme nhay pH da duoc tmg dung. Cac hydrogel nhay pH ¢6 thé
duoc chia lam 2 loai chu yéu sau: dang cation va dang anion. Céac
hydrogel dang cation truong va nha thudc trong méi truong pH
thap cua da day. Co mot qué trinh truong t6i thidu ciia cac hydrogel
anion trong da day va d6 ciing 1a Iy do tai sao qua trinh nha thudc
14 t6i thiéu. Khi hydrogel bat dau van chuyén qua ving duong rudt,
mirc d truong tang 1én, do pH ting, din dén qua trinh anion hoa
cua cac nhom cacboxyl. Nhung sy tao Iudi cua vong thom azo clia
cac hydrogel c6 thé bi pha huy chi boi qua trinh khir hoa azo dugc
thuc hién boi vi khuén ciia rudt két nhu thé hién trong hinh 3 [29].

Trong da day
pH=1,3 OOH B Truong thip
’mLL khong nha thuoe
Trong rudt non
pH=4,8-8,2
ion hoa gel ‘\I\!—- Mic 40 truoug cao
- van tao hrdi bing lién
ket azo
Trongrudt két
pH=7-8
ion hoa gel 00" pha hity céc lién kétazo

pha v& mang Tudi

oo ke

Hinh 3. So db giai thich qua trinh dan thudc téi rudt két.

Hydrogel nhay pH duoc st dung thuong xuyén nhat dé ché
tao cac cong thirc kiém sodt viéc giai phong thude udng. Hydrogel
nhay cam pH tham gia vao viéc ché tao cac hé thong giai phong
thube phan huy sinh hoc [30, 31].

Céc loai hydrogel nay la tic nhén ly tuong cho viéc khoanh
ving vi tri cung cap céc thudc khang sinh, ching han nhu
amoxycillin va metronidazol trong da day dé diéu tri helicobacter
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pylori. Hydrogel nhay pH duoc dit bén trong vién nang hodc chat
mang silicone dé didu chinh viéc giai phong thudc khi hé hydrogel
bi ép. Hydrogel nhay pH ciing duoc st dung lam cdm bién sinh
hoc va cac by chuyén mach tham thau [32].

Hé nhay nhiét-pH: nhiéu loai hydrogel nhay nhiét va pH da
dugce tap trung nghién ctiru. Richter va cong su [31] dd nghién clu
ra hat nano-gel thong minh cho céc tmg dung y hoc ¢6 cdu tric
core-shell bao gdm phén tir polyoza nhay nhiét cao nhu phan 15i
va polyme acrylic nhay pH nhu phan vo, tong hop bang cach thém
acrylic axit hodc cac phu gia clia n6 tdi dung dich nhil tuong clia
cac hat nano polyosa, suc khi nito, dé oxy, thém chat tao Iudi.
Mot hydrogel thong minh, dong dap ung moi truong voi muc do
hat &m va mirc d¢ trvong cao, ngudn dap (mg 1a gid tri cua nhit
d6 va pH cua moi truong xung quanh di duoc tong hop tir axit
2-acrylamit-2-metyl propanesulfonic va NIPAM. Microgel ctla
dioxyt NIPAM-metacrylic axit/kém c6 tinh nhay voi nhiét do va
pH, véi tinh hép thy dic biét cac protein, co thé sir dung dé tach
loai céac protein. Cac hydrogel nhay nhiét va pH ctiia NIPAM va
AAc da dugc nghién ctru. Yang va cong sw [32] da chi ra ring, mot
loai gel nhay nhiét va pH, hoa ran & nhiét do trén 33°C va gian ra
nhanh & pH trén 6.0 dé hap thu nudc.

Hydrogel nhay cam dién: hydrogel cam tng dién (nhay cam
voi tin hi¢u dién) la loai hydrogel c6 tac dong dap ung khi dong
dién chay qua (trong khi hydrogel nhay cam pH thuong la céac
polyme tich dién). Pac diém cua hydrogel cam tng dién 1a khi dat
vao mot dién truong, hydrogel s& c6 bién doi trang thai co hodc
truong. Dudi anh hudng cua di¢n truong, cac hydrogel cam tng
dién thudng nha truong hodc ubn cong tiy thudc vao hinh dang
cua gel va vi tri tuong ddi so vdi cac dién cyc. Hién tugng ubn
xdy ra khi truc chinh ciia gel nim song song (nhung khong tiép
Xuc) voi cac dién cue, trong khi hién tuong nha truong xay ra khi
hydrogel ndm vuéng goc voi dién cuc [33, 34].

Polyacrylamit thuy phén timg phan hydrogel dugc dit tiép xic
truc t1ep v6i cuc duong va cuc 4m dién cyc, mot hiéu dién thé
dugc thiét lap. Ton H" di chuyen dén cac khu vuc cua cyc am, didu
nay din dén sy mat nudc & phia cuc duong. Trong lic do, cac
dién tir bi hit tap trung giira cac bé mit cuc duong va cac nhom
axit acrylic mang dién tich am tao ra mot luc cang doc theo truc
gel. Hai hién twong nay dan dén sy co cua hydrogel trén phia cuc
duong [35, 36].

Hydrogel cam ting dién - trén co s 1a cac hydrogel nhay cam
pH - co thé chuyén doi ning luong hoa hoc thanh ning luong co
hoc di dugc mg dung trong kiém soat phan phdi thudc... Nhing
hé thong hydrogel cam tmg dién c6 thé phuc vu nhu mot dong co
hay co bap nhén tao trong nhiéu mg dung. Khi dat vao trong mot
dién cuc dao dong, hydrogel co thé nhanh chong lap lai chuyén
dong dao dong cua dién cyc, hinh anh chuyén dong xoan tuong tu
chuyén dong cua giun dét [35, 36].

Hydrogel nhay cam anh sang: vi su kich thich cua anh sang
¢ thé dugce ap dung ngay lap tire vai sb lugng xéc dinh va ¢6 do
chinh xac cao, didu nay tao cho hydrogel cam tmg anh sang mot s6
loi thé so voi nhiing san pham khac. Ngoai ra, kha ning tirc thoi
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cung cép céc kich tmg bién doi sol-gel 1am cho Jpolyme cam tmg
anh sang dap tmg khd néng tmg dung cho cac thiét bi chuyen mach
quang hoc, bd phan hién thi va hé thong phan phdi thude nho mat
[35, 36]. Hydrogel cam {mg anh séang c thé duoc sir dung trong
phat trién co bap nhan tao d4p img anh sang hay trong viéc ché tao
tai chd cho md sun k¥ thuét. Trong nghién ciru méi nhét, hé gel co
thé trai qua qua trinh polyme quang héa sau khi tham thau qua da,
diéu nay mo ra kha ning img dung cho cac thiét bi nha thudc ding
vi tri mong muén [34, 37]. Hydrogel nhay sang co thé duoc chia
thanh hydrogel nhay anh sing UV va hydrogel nhay anh sang nhin
théy Khong giéng nhu anh séng tia cyc tim, anh sang nhin thiy 1
¢ sin, khong ton kém, an toan, sach va d& dang thao tac [33, 36].

Hydrogel nhay anh sang c¢6 thé dugc sir dung trong viéc ché tao
cdc co nhén tao nhay cam v6i anh sang, bo phan chuyen mach va
cac bd nhé, hodc duge st dung dé phat trién hé chat mang nano
nhay sang nhan khoa [22].

Hydrogel nhay cam enzym: day 1a mot loai hydrogel dugc st
dung chu yéu dé nhim dua thudc toi dai trang. Sy hién dién cua
cac monome nhay cam pH va tac nhan lién két chéo azo trong cau
triic 1a nguyén nhan chinh tao ra kha nang ctia hydrogel nhay cam
enzym dac hi¢u dai trang [38]. Khi cac hydrogel di qua duong
tiéu hoa, kha nang truong cua hydrogel tang voi d§ tang cta pH
do sy hién di¢n cta polyme nhay cam pH. Khi dén dai trang, cac
hydrogel d dat dén d6 truong nhat dinh, cho phép céc tac nhan
lién két chéo tiép xtic v6i cac enzym (azo reductasa) hodc cc
thanh phan moi truong. Theo do, mang lu6i hydrogel dan dan b
phén ri bai sy phan cat cac lién két ngang va thudc giir trong mang
ludi dwoc giai phong [38]. Hydrogel nhay cam enzym da tro nén
ngay cang quan trong trong cac linh vuc y sinh hoc vi tiém nang
tmg dung cho viéc ché tao md va cac hé phan phdi thudc. Trong
cdc ing dung nay, cdc hydrogel nhay cam enzym va c6 khé ning
phan huy sinh hoc da dwgc diéu ché bang cach sir dung céc polyme
phan huy sinh hoc. Hydrogel nhay cam enzym 1a vat liéu day hira
hen cho viéc ché tao cam bién enzym va céc hé phan phdi thude
nhay cam enzym. Loai vat li¢u nay cling c6 thé bao vé cac protein
thude khong bi phan rd boi cc enzym phan giai protein trong da
day, do ty 16 truong thap tai moi truong pH thap [38].

Hydrogel nhay cam dwong: mot trong nhimg vén dé kho khan
nhét trong viéc kiém sodt viéc giai phong thude 13 su phat trién hé
thong ty diéu chinh viéc cung cp insulin. Viéc cung cap insulin
rat khac v6i viéce cung cap cac loai thudc khac, vi insulin phai dugc
cung cap mot lugng xac dinh vao dung thoi diém can thiét. Do do,
hé théng cung cap insulin tu didu chinh doi hoi kha nang dap (mg
v6i glucoza va mét co ché tw dong ngat. Nhleu hé thdng hydrogel
da dugc phat trién dé diéu chinh viéc cung cdp insulin, va tat ca
cac san pham nay c6 mot thanh phan dap tmg véi duong dugc
thiét 1ap trong hé thdng [34, 35]. Nhiéu hé hydrogel théng minh
dap tmg viéc cung cAp insulin dd dugc nghién ctru. Cac polyme
cation nhay pH ¢6 chita insulin va enzym oxy héa glucoza c6 thé
truong 1én dé dap tmg voi mirc duong trong mau va giai phong
insulin chtra trong hé polyme theo co ché ty dong chuyén hoa.
Mot cach tlep can khac 1a nghién ciru dya trén su canh tranh trong
cac lién két cua insulin hodc insulin va dudong glucoza véi mot sd
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hitu han cac dau lién két ciia concanavalin A (Con A). Lectins 1a
cac carbohydrat gan két voi protein, tuong tac v6i glycoprotein
va glycolipit trén bé mit té bao va kich thich nhiéu hiéu img khac
nhau nhu ngung két té bao, két dinh t& bao trén bé mit, va cac phan
{mg tuong ty hormon. Lién két cacbohydrat 1a dic tinh duy nhat
chi ¢6 & lectins rat hitu ich cho viéc tao ra cac hé nhay cdm duong.
Vi vay, mot s nha nghién ciru d tap trung vao cac thudc tinh gin
két glucoza cua Con A, mot lectin so hitu bon vi tri lién két [34,
35]. Ngoai hai céch tiép can néu trén, hydrogel tong hop véi mot
nhém axit phenylboronic dwgc xem nhu 1a mot cach tiép can khac
trong viéc phat trién céc hé thong thong minh cung cép dap (g
kich thich [36]. Hydrogel duoc ché tao dé co thé bién ddi trang thai
pha sol-gel tiy thudc vao ndng do duong trong moi trudong. Qué
trinh dao trang thai pha sol-gel doi hoi céc lién két chéo ¢6 kha
ning dap img véi duong. Cac hat nano nhay cam dwong dé kiém
soat luong insulin cung cap da dugc phét trién cing voi hydrogel
nhay cam glucoza [36]. Mot bo didu khién dong chay thuy lyc
nhay cdm voi glucose co thé duoc tao ra khi sir dung mot h¢ mang
x0p ¢6 chita mot b loc x0p ghép v6i hé polyme polyanions di ¢b
dinh cac enzym OXy hoa glucoza [34]. Hydrogel nhay cam gluco
duoc st dung dé ché tao hé nén ép hydrogel tir insulin. Viéc nay
¢ thé xay ra khi qué trinh nghich dao pha sol-gel dién ra tiy thudc
vao ndng do dudng trong méi trudng.

Hydrogel nhay cam dp sudt: viéc nghién ctru hydrogel nhay
cam 4p suat dugc dya trén co s cac hydrogel trai qua trang thai
chuyén pha khi chiu tac dong ciia ap sudt, dan dén thay doi vé thé
tich theo cac tinh todn nhiét dong hoc dbi véi cac hydrogel khong
tinh di¢n Ve ly thuyet Theo 1y thuyet hydrogel suy giam vé thé
tich & ap sudt thap va gidn n6 & ap sudt cao [33].

Hydrogel nhay nhiét kep cac copolyme nhay nhiét kep bao
gdm céc copolyme khéi tao cdu triic mixen, copolyme ngiu nhién
va micro gel 161 - v0.

Gan day, Sumaru va cong su [39] da tong hogp polyme chirc
ning da d4p img bang cach bién tinh PNIPAM véi spirobenzopyran.
Chit mang mau ndy ¢6 4 ciu dang bén va ty 1é mdi dang phu thudc
vao pH ciing nhu chiéu xa anh sang. Céc tc gia da nghién ciru
higu (g phoi hop cuia qua trinh chiéu xa va nhiing thay doi nhiét
do, pH t(n tinh chat chuyén pha cta dung dich polyme trong nudc.
Ho thay rang, dung dich copolyme c6 dap tmg cong logic d6i voi
qua trinh chiéu xa va nhiét do tang theo 3 kiéu khac nhau phu
thudc vao pH cua dung dich. Tinh chét nay c6 thé 1 do twong tac
giita cic mach chinh PNIPAM nhay nhiét va phan spirobenzopyran
nhay pH va quang. Cac phép do tir ngoai kha kién ddi voi dung
dich copolyme trong nudc ¢ nhiing nhiét dg khac nhau chimg to
moi trudng dién moi ciia copolyme thay doi lién tuc theo nhiét do
tham chi 1 rat thip [40]. Két qua nay minh chimg qué trinh dinh
huéng yéu cuc bo ciia cdc phan tir nude xung quanh polyme giam
dén trong giai doan d4u ciia qua trinh din dén sy tach pha do nhiét.

Sershen va cong su [41, 42] d tong hop cac polyme compozit
v0 nano nhay nhiét: cac hat nano véi 16i dién moi duge boc mot
16p vo kim loai. B¢ chuyén anh sang thanh nhiét, 16p vo nano vang
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duoc gin vao polyme nhay nhiét PNIPAM-co-AAM. Copolyme
nay khong thé hap thu manh anh sang kha klen va hong ngoai gan.
Bai véy, su hap thu cua compozit dugc quyet dinh boi vo nano,
co thé thlet ké dé tang t6i da qua trinh hép thy trong ving phd
ciia ngudn sang. Cac phan tir thude cing ¢o thé dugc gilr trong
hydrogel compozit trrong, sau do dugce cay ghép vao co thé nguoi.
Bing cach chiéu xa hydrogel da cdy ghép, thude sé giai phong, cho
phép compozit polyme vo nano nay dugc sir dung trong cac hé van
chuyén thudc dugc diéu chinh bing quang va nhiét.

Mot loai microgel lai tao khéc ¢6 tinh chat dap tmg quang trong
viing pho hong ngoai gan di dugc tong hop tir PNIPAM-co-AAM
v cac thanh nano vang duoc thiét ké dé hip thu bic xa ving hong
ngoai gén. Khi chiéu xa & 810 nm, cac hat lai tao nay co lai khoang
53%. Cac microgel nhay nhiét quang nay ciing c6 tiém ning tmg
dung trong cac hé van chuyén thude [25, 36].

Cdm bién sinh hoc (biosensor)

Cac loai hydrogel thong minh dugc dé cap & trén 6 thé dugc
st dung dé ché tao cam bién sinh hoc. Theo dinh nghia do Hiép
hoi qudc té héa hoc va tmg dung (IUPAC) dé xuat, cam bién sinh
hoc 1a linh kién cung cép thong tin phén tich dinh lugng hodc ban
dinh lugng, trong d6 su dung bd phan c6 ngudn gdc sinh hoc de
tiép nhan thong tin tir d01 tuong can phan tich. Trong thoi gian gin
day, cac nghién ciru vé cam bién sinh hoc di phat trién nhanh boi
vi cam bién sinh hoc dé su dung, gia thanh thép, d6 nhay va do
chon loc cao, ¢ trién vong dugc st dung dé phat hi¢n nhanh mot
s loai dich bénh.

Thiét ké ciia mdi cam bién sinh hoc thuong gom 3 bo phéan:
b6 phan ¢6 ngudn gbe sinh hoc ding dé phat hién doi twong sinh
hoc can phan tich, bd phan dung dé truyén tin hiéu di dwgc phat
hi¢n, bg phan thir ba 1a dau do st dung mot hé hién thi. Trong do,
b6 phan nhan dién thanh phan sinh hoc thuong dugc cd dinh trén
mot vat liéu nén c6 thé 1 kim loai, polymer, thuy tinh, gidy hodc
compozit [43].

Cam bién sinh hoc duge phan loai dua trén cac co sd khac
nhau:

- Theo k thuat ché tao: gom cam bién sinh hoc trén co s cong
hudng plasmon bé mét, cdm bién sinh hoc trén co s¢ tranzito hiéu
ung truong hodc cam bién sinh hoc str dung cac hat nano bac [44].

- Theo déi tuong cﬁp dugc phan tich, gém 4 loai: axit nucleic/
DNA, enzym, khang thé/khang nguyén va té bao [45].

- Theo phuong phap chuyén dbi tin hiéu, gdm 4 loai: sinh hoc
dién hoa, sinh hoc quang, sinh hoc nhi¢t va sinh hoc ap dién. Trong
d6, cam bién sinh hoc dién hoa co cam bién sinh hoc dién thé (do
dién thé cta dién cuc), cam bién sinh hoc do dan di¢n (do su thay
d6i do dan dién); cam bién sinh hoc quang dya trén sy hép thu
quang, huynh quang, phat quang, cong huong plasmon bé mit;
cam bién sinh hoc nhiét hoat dong trén co s do sy thay doi nhiét
d¢ trong qua trinh phat hién; cam bién sinh hoc ap dién hoat dong
trén co so xac dinh su thay doi khdi luong do ¢6 sur tuong tac sinh
hoc phan tr [46].



Tinh hinh nghién ciu hydrogel ¢ Viét Nam - thuc trang, co héi
va thach thiic

Tai Viét Nam, vat liéu hydrogel da va dang thu hut sy quan tam
cua cac nha khoa hoc. Céc co so nghién ctru trong nudc da cong
b6 nhiu két qua nghién ciru ciing nhu céc san pham lién quan dén
hydrogel. Mot s6 thanh twu dang chi y nhw nghién ciru hydrogel
siéu hap thy nude dimg cho nong nghiép tao tir tinh bot san bién
tinh hoac tir phé thai néng nghiép (mun cua, b mia) cia Vién Hoa
hoc - Vién Han 1am KH&CN Viét Nam, chét mang tai thube nano
ciia Nguyén Xuan Phic, Tran Dai Lam, Ha Phuwong Thur... [1].

Trong hang thép ky qua, gidi khoa hoc Viét Nam da nghién ctru
vé “cam bién sinh hoc” va dat dugc nhiéu két qua xuét sac. Trong
d6, cam bién sinh hoc cdu trac nano dwoc nghién ctru nhiéu, xuét
phét tir nghién ciru co ban dinh huéng tmg dung y hoc nano bat
dau tir nam 2012 va di dat duoc nhidu két qua t5t dep, duoc tic
gia N. Bich Ha trinh bay trong bai tong quan “Nhiing tién b trong
nghién ciru vé vat liéu nano y sinh tai Viét Nam” [47]. Tuy nhién,
theo hiéu biét ciia tac gia thi hién nay chua c6 cong trinh nao dwogc
cong bd tai Viét Nam vé nghién ctru sir dung hydrogel thong minh
dé ché tao cam bién sinh hoc.

C6 thé nhan thiy, linh vuc nghién ciru vat liéu hydrogel dung
trong y sinh tai Viét Nam van con rit non tré. Day la mot thach
thire d6i voi nén khoa hoc nuée nha nhung ciing 1a co hoi tét cho
cac nha nghién ctru trong nude phat huy cac kha ning cia minh dé
hoa vao san choi 1on qudc té. Dic biét, trong nhiing nim gan day,
lue Iugng cac nha khoa hoc dugc dao tao tai nude ngoai vai kho tri
thirc phong phti d& gop phan bd sung ngudn nhan lyc nghién ciru
loai vét ligu nay déng gop cho linh vuc y té nudce nha. Thong qua
thyc trang va tinh hinh nghién ctru, ung dung vat li¢u hydrogel tai
Viét Nam, déc biét trong linh vyc y sinh, tac gid c6 cac & xuat sau:

- Lanh dao Bo Nong nghiép va Phat trién Nong thon can ¢6 cha
trrong dau tu nghién ctru hydrogel trong nong nghiép, cu thé la
nghién ctru va san xuat hydrogel c6 tron thém phan bon ding cho
cdy trong & nhimg dia phuong thuong bi kho han.

- Céc nha khoa hoc trong nudc nén m¢ rong nghién ciru str
dung hydrogel thong minh dé ché tao “cam bién sinh hoc”. Pay s&
1a mot dong gop co y nghia cho khoa hoc Viét Nam. Bén canh do,
can nghién clru va trién kha1 san xuét ta dung mot ln, c6 thé phan
hity dé st dung trong y té va cho tré so sinh.

Trong bai bo nay, chung t6i cung cip mét c4i nhin tong quan
vé lich sir phat trién cac nghién ctru hydrogel tir cic mang don gian
dén céc vat liéu thong minh. Nhitng vat liéu nay da c6 mot vai tro
vitng chéc trong san xudt kinh &p trong, san pham vé sinh va bing
b6 vét thuong, tuy nhién céc san pham hydrogel thuong mai sir
dung trong linh vyc y sinh van con han ché. Hién da c6 mot s thibt
bi phan phdi thudc dua trén hydrogel dugc thiét ké, nghién ciru,
mot s6 trudng hop da dugc cép bang sang ché, nhung chi phi san
xuat hydrogel con cao, 1am han ché tinh thwong mai ctia san pham.

Nhiing ly thuyét héa hoc méi vé polymer va sur gia tang hiéu
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biét vé céc qua trinh sinh hoc dan dén viée thiét ké cac vat liéu
linh hoat va cac phuong phap bién tinh cau tric hydrogel ngay
cang phat trién. Vi kha nang nhiing cac tac nhan dugc pham vao
mang ludi lién két ngang wa nudc, hydrogel tr¢ thanh vat licu day
hira hen trong linh virc dan thudc va giai phong thude ciing nhur ky
thuat kiém soat mo. Mic du mang cac dac tinh co 191, hydrogel van
con nhiéu thach thire phai vuot qua dé co thé duge ap dung 1am
sang. Mot diéu dang lwu y 1 da s6 cac san pham vét tu, thiét bi y
t& néu trén déu dugc nhap khau tir nude ngoai.

C6 thé thdy rang, linh vuc nghién ctru vt liéu polyme y sinh
dang hydrogel tai Viét Nam van con rat moi. Hy vong trong tuong
lai s& c6 su phat trién hon nita viéc nghién ctru timg dung hydrogel,
dic biét trong phan phdi thude va ki thuat mo.

LO1 CAM ON

Nghién ctru ndy dugc tai trg boi Quy khoa hoc cong nghé
Truong Dai hoc Bach khoa, Dai hoc ba Néng thong qua dé tai ma
0 T2018-02-14. Céc tac gia xin tran trong cam on.
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Tém tit:

Phat trién lia gao niing suit va chit lwong cao tré thanh sin pham qudc gia dwge xem 1a mdt trong nhirng chién
lwgc quan trong ciia nganh néng nghiép. Trong nghién ctru nay, tong s6 17 dong lia trién vong da dwoc theo déi va
danh gia trong diéu kién vu xuin (10 dong) va vu mua (7 dong) tai Pong bing song Hong. Két qua cho thiy, hau hét
cac dong trién vong déu c6 dic diém ndng sinh hoc tét. Trong vu xuén, da xac dinh dwoc dong G8 ¢6 ning suit thuc
thu cao nhit, dat 7,20 tin/ha. Trong vu mua, di xic dinh dwgc dong 4SS c6 ning suit thue thu cao nhit, dat khoing
5,27 tAn/ha. Ca hai dong trién vong nay déu c6 kha ning chong chiu sau bénh hai chinh ¢ mirc kha, twong dwong
gidng Bic thom s6 7 (BT7) va Khang din 18 (KD18). Bén canh do, chat lwgng gao va cam quan com cua hai dong
nay cung g mu’c kha, twong duwong BT7. Két qua cia nghién cwu nay tao tién dé cho cac budc khao nghiém tlep theo
nham dé xuit va dwa hai dong trién vong G8 va 4SS vio co ciu gidng lia cho céc tinh phia Bic.

Tir khéa: chit lwgng, khdo nghiém, lua, ning suit, Oryza sativa.

Chi s6 phén loai: 4.1

chinh, cic yéu to cdu thanh ning sudt, ning suat thuc thu va kha
ning chdng sau bénh hai cua cac dong trién vong da dugc theo ddi
trén ddng rudng. Bén canh do, chét luong gao va com cia cc dong
cling duoc phan tich.

Md dau

Xay dyng va phét trién san pham lta gao (Oryza sativa) Viét
Nam c6 gia tri hang hoa cao [a mdt trong nhiing nhi¢ém vu can dat
dugce tdi nam 2020 [1]. Cu thé, cac chuo‘ng trinh chon giong phai

tap trung vao cong tc lai tao va tuyen chon nhitng dong/glong lua
ning sudt va chit luong cao, tir d6 bd sung cho co cdu giong chu
luc trong ca nudc [2]. Rét nhiéu dong/giong lua trién vong dugc
tao ra tir phuong phap truyén thong (lai hitu tinh, dot bién) va hién
dai (chon loc c4 thé str dung chi thi phan tir, chinh sia hé gen) da
dugc cong nhan va tién t6i mo rong trong san xuét [3].

Mot trong nhimg huéng chon tao 1a dua ra cdc dong/gi gidng laa
ngan ngay, nang suét cao, ¢6 kha nang tham canh [4]. Hon nita, cic
giong la trong dai tra tai dia phwong duoc ghi nhan 6 xu hudng
giam kha ning chdng chiu sdu bénh, syt giam ning suat va chat
luong sau mot thoi gian dai thdm canh [2]. Vi vy, dua vao co cau
gidng nhimg dong/gidng lua ning sudt, chat luong dugc xem 1a
giai phap hitu hidu gop phan ning cao hiéu qua ctia nghé trong la.

Trong nghién ctru nay, cac dong lta trién vong duoc chon tao
bing phwong phép lai truyén théng da duoc tién hanh danh gia
kha ning thich tmg thim canh tai ving Dong bang song Hong
trong vu xuan va vy mua 2018, tir do tao tién dé cho viéc dang ky
khao nghiém tai cac tinh phia Bac. Nhitng dic diém nong sinh hoc

‘Tac gia lién hé: Email: hachu_amser@yahoo.com
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Vat liéu va phuong phap nghién cifu

Vit ligu nghién ciru

Nghién ctru da su dung 10 dong lua triénq vong cho cong tac
danh gia trong vu xuén 2018 va 7 dong lua trién vong cho vu mua
2018 (bang 1). Giong KD18 va BT7 dugc st dung lam doi chiing
trong nghién ctru.

Bang 1. Ky hiéu clia cac dong lta trién vong.

TT Ky hiéu dong Ngudn gbe TT Ky hiéu dong  Ngudn gbc
1 Gl DI11-4 11 1SS E15S/R2
2 G2 G3-1 12 2SS E15S/R2
3 G3 G39-1 13 3SS E15S/R2
4 G4 Dl11 14 4SS E15S/R2
5 G5 G57-2 15 5SS E15S/R29
6 G6 G56-5 16 6SS E15S/R29
7 G7 KD16 khang rdy 17 7SS E15/R16
8 G8 D11
9 G9 Dl11-4
10  GIl0 M22-2
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Abstract:

Development of high quality and high yielding rice
varieties with in the frame of the Program for national
product of rice is one of the important components in
the strategy for restructuring agriculture sector. In this
study, 17 promising rice lines were evaluated during
the Spring season (10 lines) and the Summer season
(7 lines) of 2018 in the Red River Delta. The results
indicated that most of the evaluated lines exhibited the
prominent agronomical traits. In the Spring season, G8
line was identified to show the highest yield, 7.20 tons/
ha. In the Summer season, 4SS line had the highest
yield, at approximately 5.27 tons/ha. Both lines showed
good resistance to major pests and diseases, resemble
that of Bac thom 7 (BT7) and Khang dan 18 (KD18).
Additionally, grain quality and sensory evaluation of
cooked rice were reported as good as BT7. The study
would provide initial results for further testing of these
promising lines and facilitate introducing G8 and 4SS
lines to the cropping system of the Northern provinces.

Keywords: Oryza sativa, quality, rice, testing, yield.
Classification number: 4.1
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Phurong phap nghién ciru

Phirong phdp bé tri thi nghiém: cac thi nghiém so sanh trén
ddng ruong duoc b tri theo kiéu khdi ngdu nhién v6i 3 1an nhic
lai [5]. Dién tich 6 thi nghiém I 10 m2. Mdi cong thitc thi nghiém
duoc ca”iy vGi mat do 35 khom/m?, céy 1 danh. Luong phan bon cho
1 ha gom 500 kg phan vi sinh, 90 kg N, 70 kg P.O,, 70 kg K,O.
Bon 16t 100% phén vi sinh + 100% PO, + 40% N. Bén thiic lan
1 sau khi cay 2 tuan 40% N + 40% K,O. Bon thuc lan 2 toan by
luong phan con lai sau khi [ta két thuc dé nhanh mot tuan (khoang
45 ngay sau cdy).

Phiwrong phap danh gia kha nang khang sau bénh: thi nghiém
d4nh gi4 kha ning khang/nhiém mot sb 1oai sau bénh hai chinh trén
déng rudng duoc tién hanh vao vu xuan va vu mua 2018. Céc dong
Ia trién vong duogc gieo cdy va chim soc theo ché do canh tac tai
dia phuong, co6 st dung thudc bao vé thuc vat. Phan ung cla cac
dong lta vé6i siu bénh trén dong rudng dugc theo ddi bing mat va
ghi nhan theo thang danh gia ctia IRRI (2002) [6].

Phuwong phdp thu thp s6 liéu: cac quan sat va danh gia duoc
tién hanh duya theo mo ta trong “Quy chuan ky thuat qudc gia vé
khao nghiém gia tri canh tac va st dung clia giéng lta - QCVN
01-55:2011/BNNPTNT” [7].

Phuong phap phan tich chi tiéu cua hat ggo: cac dac tinh co
ban nhu ty 1€ gao lat, gao xat, gao nguyén, kich thude hat gao dugc
d4nh gi4 theo Tiéu chudn Viét Nam TCVN 1643:2008 vé gao tring
- phuong phap thtr [8].

Phuong phdp ddanh gid chat hrong com: céc bude danh gia duoc
tién hanh dua trén mo ta trong Tiéu chuan nganh 10TCN590:2004
vé ngii coc va dau do - gao xat - danh gia chat luong cam quan
com bang phuong phap cho diém do Bo Nong nghiép va Phat trién
nong thon ban hanh va Tiéu chuan Viét Nam TCVN 8373:2010 vé
gao tring - danh gia cht lwong cam quan com bang phuong phap
cho diém [9].

Phuwong phdp phén tich sé liéu: phan tich xir 1y s6 liéu duoc
thyc hién bang phan mém Microsoft Office va IRRISTAT 5.0.

£ 2 ~ 2 ~
Két qua va thao luan

Két qud danh gid cdac dong liia trién vong trong vy xudn 2018
tai Dong bang song Hong

Thoi gian sinh trudng clia cac dong theo ddi trong vu xuan
2018 bién dong tir 130 dén 140 ngay. Phan I6n cac dong trién
vong ¢o thoi gian sinh trudng twong duong voi BT7 (136 ngay) va
KD18 (133 ngay), phit hop véi vu xuan mudn. Chiéu cao cay ciia
cac dong bién dong trong khoang 106,3-114,6 cm, thudc nhom ban
lun, thuan ti¢n cho thdm canh. Bén canh do, cac dong theo ddi c6
s 1a/than chinh dao dong 14-15 14, xép xi voi KDI18 (15 14) va
BT7 (16 14). Két qua theo ddi kich thudc 14 dong cia cac dong
trién vong dugc trinh bay & bang 2.
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Bang 2. Diac diém nong sinh hoc clia cac dong lia trién vong
trong vu xuan 2018.
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Bang 4. Céc yéu td cau thanh nang suit va nang suat thuc thu
clia cac dong lda trién vong trong vu xuan 2018.

pr Dong/  Thoigian sinh Chiéucao  SO1a/than  Chiéu dai Chiéu rong
giong  trudng (ngay)  céy (cm) chinh 1a dong (cm) la dong (cm)
1 Gl 133 109,4+4,6 14 32,5¢4,0 1,940,1
2 G 130 1063447 14 30,4442 1,940,1
3 G3 136 108,3+3.2 14 33.44+4.0 1,940,1
4 G4 138 112,742,0 15 35,8+4,6 2,0£0,1
5 G5 135 111,9+4,2 15 30,343,7 1,940,2
6 G6 134 10829 15 37,643,0 1,920,1
1 G7 140 109,3+3.0 15 354435 2,0£0,1
8 G8 139 108,9+3,5 15 40,4+4,2 2,1£0,1
9 @9 133 1146:54 14 34.444,1 2,040,1
10 GI0 139 109,2+5,3 15 32,3434 2,0£0,1
11 KDI8 133 107,4+4,1 15 32,0+4,6 1,940,1
2 BT7 136 102,622,716 31,0431 1,820,1

Céc dong trién vong ¢6 chidu dai bong chénh léch nhau khong
qud 16 (22,6-25,9 cm), da s6 déu nhinh hon KD18 (23,3 cm) va
BT7 (23,2 cm) (bang 3). Bén canh do, hau hét cic dong déu trd
thoat, thé hién ¢ chiéu dai c6 bong dat gia tri duong, twong tu nhu
KD18 (3,5 cm) va BT7 (4,7 cm ). SO gié cp 1 cia cdc dong trién
vong dao dong 7,7-13,1, & muc twong duong va nhiéu hon so véi
BT7 (10,7 gié¢) va KD18 (10,7 gié), ngoai trt G1 (7,7 gié) va G8
(10,4 gi¢). Theo phan loai mirc d6 mat do hat/bong cho thay céc
dong G2, G6, va KD18 c6 hat xép sit, cac dong con lai c6 mat d§
hat & mirc thua hodc trung binh (bang 3).

Bang 3. Pac diém cau tric bong clia cac dong lda trién vong
trong vu xuan 2018.

op  Ding/ Chiéu dai Chitudaicd  S6gié Sb hat/ Xép loai
giong bong (cm) bong (cm) cap 1 bong hat

1 Gl 26 22

) 228 51

3R 234 21

VR 247 45

s 29 06

6 Ge 239 01

e 234 06

B R 259 47

9 240 20

0 Glo 29 27

0 kpis 233 35

1 BD 232 47

Trong vu xudn 2018, cac yéu t6 cdu thanh ning suat cua 10
dong trién vong dugc thu thap va phan tich. S6 bong/khém cia
cac dong dao dong 5,2-7,5, thap hon so véi KD18 (7 bong/khom)
va BT7 (7,8 bong/khom). Trong khi do, $0 hat/bong cta cac dong
dat 129,2-210,0 (KD18 va BT7 dat lan luot 1a 235 va 157,9 hat/
bong). Két qua & bang 4 cho thdy, cic dong lua trién vong cb ty 18
hat chic twong dbi cao, dong G1, G5, G8 va G9 c6 ty 18 hat chac
o0 muc trong duong so voi BT7 (98%) va KD18 (96%). Bén canh
d6, khdi lugng 1.000 hat ctia cac dong trién vong dao dong 22,5-
28,6 g, cao hon hin so véi KD18 (19,6 g) va BT7 (20,8 g). Nang
suét thyc thu cta cic dong dao dong 5,70-7,20 tan/ha. Dong G8
dat nang sut thuc thu cao nhét 1a 7,20 tan/ha, sai khac c6 y nghia
s0 v6i ddi chimg (bang 4).
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T am Shaming (NEL e )
1 Gl 72 195,6 93 253 6,90
2 G2 50 2096 82 26,5 6,10
3 G3 54 210,0 85 24,0 6.5
4 G4 68 146,6 85 28,6 7,00
5 G5 7.0 129.2 93 26,1 6,40
6 G6 6,6 194,6 79 239 6,50
7 G7 54 205,7 85 25 595
8 G8 7,5 176,0 94 230 7,20
9 G9 64 1718 9% 21,7 6,90
10 GO 59 159,1 90 24,6 5,70
1 KDI8 7.0 235,0 9% 19,6 7,80
12 BI7 78 1579 98 208 6,40
% 75
LSD, 84

0.05.

Khé ning chong chiu t6t v6i sau bénh hai cling 1a mot yéu t6
quan trong duoc danh gia trén cac dong trién vong. Quan sit trén
ddng ruong trong vu xuan 2018 cho thiy, cac dong trlen vong
nhin chung khong nhiém hodc nhiém nhe véi mot s0 sau bénh
hai chinh (sau dyc than, sau cubn 14, rﬁy nau, bénh dao 6n, bénh
khé van va bénh bac 14), & mirc trong duong so voi dbi chirng.
Phan tich hat gao cho thiy hau hét cdc dong trién vong c6 hat xép
vao loai thon dai, ngoai trir dong G1 c6 hat trung binh. Déng thoi,
ty 1¢ gao lat ctia cac dong lua khong co su chénh léch qua 16n so
v6i KD18 va BT7, dao dong 68-92% (bang 5). Ty 1€ bac bung cua
cac dong lua nghién ctru dat tir diém 1-5. twong ty nhu ddi chimg
BT7 (diém 1) va KDI8 (diém 5). 3 dong G5, G8 va G10 ¢6 mii
thom nhe, trong khi cdc dong con lai déu khong thom (diém 1).
Bang 5. Chat lugng gao clia cac dong liia trién vong trong vu
xuan 2018.

TT  Dong/gibng  TyI¢ gaolat (%) DY bac bung (diém)  Mui thom ndi nhii (diém)
1 Gl 92 5 1
2 G2 84 5 1
3 G4 80 5 1
4 G5 76 1 3
5 G6 88 5 1
6 G8 84 1 3
7 G9 90 5 1
8 Gl10 68 1 3
9 KDI8 82 5 1
10 BT7 76 1 3

Céc danh gia cam quan vé com cia 10 dong trién vong da duoc
trién khai. V& mui thom, cac dong dat tir diém 1 (khong thom) den
diém 3 (it hom). Hau hét com cua céc dong dugc danh gia la mém
va dinh, 6 dong dugc ghi nhan c6 d0 mém ¢ muc tuong duong so
v6i BT7 (diém 4) va 4 dong c6 dd mém com gibng véi KD18 (diém
2), trong khi d6 dinh ctia cac dong twong duong KD18 (diém 2) va
BT7 (diém 3) (ngoai trir dong G1 va G4). 3 dong c6 d6 bong dugc
danh gia trong duong voi BT7 (diém 4), cdc dong con lai dao
dong tir hoi mo, xin, dén hoi bong, twong duong voi KD18 (diém
2-3) (bang 6). Pa sb céc dong trién vong ¢6 do ngon com duoc
danh gia tir khong ngon dén hoi ngon, trong duong KD18. V& chi
tiéu do trang cua com, dong G2 va KD18 duoc danh gia diém 5,



s Khoa hoc Néng nghiép

cac dong con lai déu ¢6 do tring & muc thap hon va tuong duong
d6i chimg BT7 (diém 3- 4) Nhu vay, danh g1a 0 rnuc do tong quat,
cac dong trién vong co tong diém tir 13 dén 21, noi troi nhit 1a 4
dong G1, G4, G8 va G9 tuong duong so voi BT7 (bang 6).

Bang 6. Cam quan com clia cac dong liia trién vong trong vu
xuan 2018.

D.t':ng/ Mui b Py Do Po D} tring Tong
giong thom dinh béng ngon : diém
Gl 3
G2

G3
G4
G5
G6
G7
G8
G9

10 G10
11 KDI18
12 BT7

-
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Tom lai, thong qua danh gid dc diém nong sinh hoc, céc yéu
t6 cu thanh nang suit va chét lugng com gao thi dong G8 da duoc
lya chon. Day la dong c6 thoi gian sinh truong ngan (139 ngay
trong vu xuan), lun cay nén phu hop cho tham canh, trd thoat, hat
xép thua. Nang suét thuc thu cua dong G8 trong vu xuan dat t6i
7,2 tAn/ha. Dong G8 nhiém nhe d6i v6i cac loai sdu bénh hai chinh.
Chét Iwgng gao ctia dong G8 & murc kha, thom nhe, trong khi chat
lugng com tuong duong BT7.

Két qud danh gid cdc dong liia trién vong trong vu mita 2018
tai Dong bang song Hong

Thoi gian sinh trudng cua cac dong trién vong dao dong 103-
118 ngay vao vu mua. S¢ bo co thé xép dong 38S thuge nhom
gidng trung ngay, cac dong con lai thuge nhom ngan ngay (103-113
ngay), tuong duong KD18 va BT7. Nhin chung, cac dong déu ¢6
dang hinh dep, nhu than cting, dé khoé, gon, $6 nhanh hitu hiéu cao,
chiéu cao trung binh du6i 120 cm. Chiéu dai bong cua cac dong dao
dong 14,64-26,58 cm, trong khi hau hét chiéu dai c6 bong cua cac
dong déu 16n hon 0, ngoai trir dong 1SS khong trd thodt. S gié cap
1 trén mot bong cai dao dong 9,98-14,52, tuong duong va nhinh
hon so voi BT7 (9,91 gi¢) va KD18 (10,64 gi¢) (bang 7).

Xem xét vé céc yéu to cdu thanh ning suat cho thiy, cac dong
c6 sb bong/khom dao dong 4,8-7,0, thip hon BT7 va KD18. SO
hat/bong dat khoang 154,8-211,7, vuot trdi so voi KD18 (174,7
hat/bong) va BT7 (141,2 hat/bong). Vu mua 2018 ghi nhan sy on
dinh vé thoi tiét, vi vay ty 1¢ hat chic cua cac dong twong ddi cao
(85,1-96,0%). bang cht y, khéi lwong 1.000 hat ciia cac dong dat
rit cao (21,9311 g), vuot trdi so voi BT7 va KD18. Nhu vay,
nang suét thuc thu ctia 7 dong trién vong dat ngudng 4,35-5,27
tan/ha, nhinh hon so v6i BT7 (4,63 tin/ha) nhung thap hon KD18
(5,93 tin/ha) (bang 8).

Bang 8. Cac yéu to cau thanh ning suat va nang suat thuc thu
cta cac dong lia trién vong trong vu mua 2018.

pr Dong Sb bang/ 50 hat/ Tleé hat P . ang sudt thue thu
giong khém bong chac (%) (€3] (tan/ha)

1 1SS 5,1 186,0 96,0 28,8 5,13

2 288 6,9 1548 90,5 272 5,03

3 388 48 186,9 85,1 311 4,35¢

4 4SS 6,1 2117 87,2 233 5,27%

5 58S 6,0 1838 89,1 21,9 5,03

6 6SS 70 176,0 85,5 242 5,10

7 788 6,9 158,9 87,7 29,0 5,230

8 BT7 72 141,2 93,6 19,3 4,63%

9 KDI8 8,8 174,7 93,1 19,0 5,93
Cr% 155
LSD, 11,2

0,05

Trong diéu kién vu mia co sir dung thude bao vé thuc vat, muc
do nhiém sau bénh hai clia cac dong trién vong nhin chung ¢ muc
nhiém nhe dén trung binh, twong duong ddi chimg. Bénh dém soc vi
khuan gdy hai kha r& trén dong 2SS, 5SS (diém 5) va dong 1SS,
6SS (diém 3) (bang 9). Bénh dao 6n va kho van gan nhu khong
anh huong nhiéu dén cac dong, trong khi mot s6 dong nhiém nhe
v6i bénh bac 14 (diém 3). Tuong tu, cac dong trién vong hau nhu
khong bi sau duc than, sau cudn 14 va rdy ndu tin cong trong diéu
kién vy mua c6 sir dung thude bao vé thuc vat.

Bang 9. Miic do nhiém sau bénh clia cac dong trién vong trong
vu mua 2018.

” L aeR R . o s L Bénh hai (dié Séu hai (dié
Bang 7. Dac diém nong sinh hoc ctia cac dong lia trién vong Dong/ e S
trong vu mua 2018. gi{mg Dim soc Kho Duc Cuén Réy
i Dgo on  Bacla 9
= = = = vi khuan van thin la ndau
T Dong/  Thoi gian Chiéu cao  Chiéu daibong  Chiéu dai So gié
gibng  sinh truéng ngdy) cdy(cm)  (cm) cObong (cm)  cdp 1 1 1SS 3 0 3 0 1 0 0
1 1SS 109 115,147,6 25,09£2,0 -1,2842,1 14,52+10,5 2 28S 5 0 3 0 0 0 0
2 288 1 1125446 25,6919 2,33+1,9 10,12+1,0 P . @ i Q " @ Q
300388 118 17,6556 2349+19 6,533 11,5612
4 488 0 0 0 3 0 1 0
4 488 103 102,748 14,6417 6.95+2,9 11,61£1,0
5 5SS 5 0 3 0 0 0 0
50588 113 113856 25,6322 229428 11,2741,0
6 6SS 110 1047468 26,58+17 538423 9,98+1,2 6 658 3 0 3 0 0 0 0
7788 100 1014836 2471218 33129 1237412 7788 0 0 0 0 0 0 0
8§ BT7 109 938444 2182420 504414 9,910,9 8  BT7 1 1 0 1 0 1 0
9 KDI§ 110 103,563 21,2526 3,79:2,1 10,6413 9 KDI8 0 0 1 0 1 0 0
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Két qua ¢ bang 10 cho théy, ty 1¢ gao 1t cia céc dong dao dong
80,0-92,0%, chimg t6 d day vo tréu tuong duong BT7 va KD18.
Hinh dang hat gao cua tat ca dong trién vong dugc xep Vao dang
thon dai, khac biét so v6i ddi chimg (dang hat bau). Kiém tra mui
thom noi nhii cho thiy da s6 cic dong co muii thom nhe (diém 2)
va khong thom (diém 1), ngoai trir dong 2SS dat diém 3, twong
duong BT7 (bang 10).

Bang 10. Chat lugng gao ctia cac dong lia trién vong trong vu
mua 2018.

TT D(‘)ng/gi(“')ng ;l;}’;)lé gao 14t Xép hang nMﬁl:lntl:l?n
1 1SS 86,0 Thon dai 2
2 2SS 88,0 Thon dai 3
3 3SS 92,0 Thon dai 1
4 4SS 88,0 Thon dai 2
5 5SS 90,0 Thon dai 2
6 6SS 90,0 Thon dai 1
7 78S 80,0 Thon dai 1
8 BT7 90,0 Hat bau 3
9 KD18 88,0 Hat bau 1

Két qua danh gi4 cim quan com cho thiy, 4 dong (1SS-4SS)
dat chat luong kha, twong dwong BT7, trong khi 3 dong con lai dat
chét lugng trung binh. Cu thé, diém chim mui thom com cua cac
dong dao dong 2,2-3,4, th?ip hon BT7, trong khi mirc diém cham
d6 mém com clia cac dong dat 3,6-4,6, 6 muc tuong duong va
nhinh hon BT7. Trong khi do, tit ca cic dong déu rt tring com
(diém 5). D ngon cua cac dong dao dong 2,8-3,6 diém, thip hon
BT7 (bang 11).

Bang 11. Cdm quan com clia cac dong lda trién vong trong vy
mua 2018.

1 1SS 34 42 5 34 16,0 Kha
2 2SS 2.4 4.6 5 34 15.4 Kha
3 3SS 2,4 4,6 5 34 15,4 Kha
4 4SS 2,8 4,0 5 3,6 15,4 Kha
5 5SS 2,4 4.4 5 2,8 14,6 Trung binh
6 6SS 22 4,6 5 3,0 14,8 Trung binh
7 7SS 2,4 3,6 5 34 14,4 Trung binh
8 BT7 3,8 42 4 3,8 15,8 Kha
9 KDI18 1,8 2,4 5 1,6 10,8 Kém

T6m lai, thong qua dénh gia dic diém nong sinh hoc, cac yéu
t6 cdu thanh ning suat va chat lugng com gao, dong 4SS da dugc
Iya chon. Day la dong c6 thoi gian sinh truong ngin (103 ngay
trong vu mua), dang cdy lun, dé nhanh khoe, trd thoat. Nang suat
thye thu cta dong 4SS trong vu mua dat 52,7 ta‘ha. Dong 4SS
nhiém nhe d6i véi cac loai sau bénh hai chinh. Dong 4SS c6 hinh
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dang hat gao thon dai, trong khi chét lwong com ¢ mirc kha, twong
duong BT7.

Két qua sang loc 10 dong lua trién vong trong vu xuan 2018
da xéac dinh duoc dong G8 thé hién cac dic diém nong sinh hoc tot
nhit. Dong G8 ¢6 thoi gian sinh truong 139 ngay (vu xuan), cdy
thip, bong trd thodt, hat xép thwa. Nang suét thyc thu ciia dong G8
dat 7,2 tAn/ha. Dong G8 nhiém sau bénh hai chinh & mic trung
binh, twong duong BT7 va KD18. Chat luong gao ciia dong G8 &
mirc kha, trong khi chat luong com tuong duong BT7.

Panh gi4 7 dong laa trién vong trong vu mua 2018 d lya chon
duoc dong 4SS ¢6 cac tinh trang tot. Thoi gian sinh truong cua
dong 4SS khoang 103 ngay, thap cdy, dé nhanh khoe, trd thoat,
nang suat thyc thu dat 5,27 tn/ha, nhidm nhe déi véi cac loai sau
bénh hai chinh, ¢ mic tuong duong so véi BT7 va KD18. Dong
4SS ¢6 hinh dang hat gao thon dai, trong khi chat luvong com &
muc kha, tuong duong BT7.

Dé nghi tiép tuc tién hanh céc budc khao nghiém co ban, khao
nghiém mé rong va khao nghiém san xuat doi véi 2 dong trién
vong G8 va 4SS tai cdc tinh phia Bic nham xdy dyng quy trinh
tham canh cho ging cling nhu danh gia kha ning cung Gng giéng
vao mua vu tai cac tinh phia Bic.
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Tom tit:

Sir dung vat liéu sinh hoc (VLSH) ¢6 chira hai chiing nim ré c6 kha niing sinh truéng phat trién nhanh l1a Gigaspora
sp6 va Dentiscutata nigra tich hop véi mang che phu bang polyester trong tai tao tham thuc vat (TTV) trén dit doc
da dwgc chirng mlnh hiéu qua qua cac thi nghiém kiém chirng trén nén dit Feralit c6 do dbc 15°. Sau 3 tuin theo ddi
ty 1€ moc cia cay glong nhin thay, 6 cong thire thi nghlem (CT2) Xuit hién cac cay con moc xuyén qua mang, trong
khi & CT1 (d6i chirng) khong str dung mang che phu thi gan nhw ciy con khong Xuét hién. Voi lo'p gm am bao gom
cac vt liéu hiru co & giira, dong thoi ¢é cAu tric luwéi bén ngoai, mang che phi di tao diéu kién tot vé do 4m, nhiét
do va anh séng cho su phat trién ciia ciy con. Pic diém nay ciia mang che phi sé tao diéu kién cho VLSH phat huy
hi¢u qua t6i da khi tai tao TTV. VLSH tich hop véi mang che phi di cho hleu qua tich cwe ddi véi sy sinh truéng
va phat trién cia ciy trong, chiéu cao ciy ddu méo & CT2 - ¢6 sir dung VLSH gap 2 den 4 14n so véi dbi chirng tai cac
thoi diém quan sat. Chi so dién tich la (LAI) & tuén 2 ciia cong thirc thi nghiém cao gap 3,67 1an so v6i cong thirc d01
chirng. Quy trinh sir dung VLSH tich hgp véi mang che phu dwgce xay duwng don glan va dé dang ap dung, bao gom
3 bu’(rc chinh: (i) Kiém tra chat lwgng VLSH - dam bao cho sy sinh truémg tt nhat cua cay va nam ré; (ii) B sung
hat glong (néu ¢6) - hat glong phai c6 kha nang niy mam tét va thoi gian nay mam ngan, (iii) Tich hgp mang che
phi - ¢6 tac dung giir am va han ché x6i mon, rira troi.

Tir khéa: dat doc, mang che phu, nim ré noi cong sinh, tii tao tham thuc vit, vat liéu sinh hoc.

Chi s6 phén loai: 4.1

tinh ning tuong tw dung dé tai tao TTV. VLSH va cong nghé tai
tao TTV 1a mot tién bo khoa hoc va cong nghé, ¢6 kha ning giir
am dét cao, ning cao dg phi dét, kich thich va dam bao cho su sinh
trudng va phat trién cua ca cdy con 1an cac vi sinh vat cong sinh,
gilp tai tao thanh cong TTV va rimg tai Viét Nam [1]. Dat d6i nai
c6 rat nhiéu tiém nang phuc vu sy nghiép phat trién kinh té - x4 hoi
ctia cong dong. Ving dat dbc co vai tro ngdy cang quan trong khi
anh hudng cua bién d6i khi hau ngay cang rd rét, dac biét la khi
muyc nude bién dang cao, dnh huong xéu dén nhidu ving chau thd
rong 1on. Mién doi nai khong chi 1 dia ban cu tra cia nguoi dan
ma con 14 noi ¢6 thé canh tac nong san. Chinh vi vay, viéc phuc
hoi sir dung dat déc khong chi don thuan 1a phuc hoi tai nguyén
ma con 1a mot trong nhiing huéng di dung dén trong thich tmg voi

Céc hoat dong ctia con nguoi gdy anh huéng dén chét luong
moi truong. Theo Nguyen Thi Minh va cs [1], Viét Nam hi¢n co
khoang 8,5 triéu ha dt trong ddi troc, hang nam dién tlch dét trong
nay phai ddi mat voi nguy co x0i mon va suy thoai dét rat nghiém
trong do khong c¢6 TTV che pht. D6 thi hoa, cong nghiép hoa, xay
dyng dap thuy dién, sy anh huong cuia bién d6i khi hau... déu lam
giam dién tich d4t nong 1am nghiép va lam suy giam TTV che phu
mot cach trdm trong. Dét khong duoc che phi lél nguyén nhan gay
nén hién tuong x61 mon, gay ra lu lut ddu ngudn, giam dién tich
dét canh tac, dan dén lang phi ngudn tai nguyén dit; ngoai ra con
1am mét noi cur tri ctia nhidu loai sinh vat, gay suy giam sy da dang

sinh hoc [1, 2]. Chinh vi vy, viéc nghién ciru phu xanh dét trong
doi nui troc, gidm dién tich dat bi x61 mon, nang cao d¢ phi cho
dat nham tdng cudng suc tai san xuat cua dat 1a vo cung can thiét.

Téi tao TTV che phu dat 1a bién phap tdi wu dé han ché xoi
mon, mét dat va hién tugng sat 1o dét déc [2]. Céc san phém hi¢n
¢6 tai Viét Nam moi chi dung lai & muc ché phém sinh hoc hay
héa hoc c6 tic dung phan nao giit 4m dét va kich thich cdy trong
phat trién. Hién thi truong Viét Nam chua c6 loai VLSH nao c6

"Tac gia lién hé: Email: NguyenMinh@vnua.edu.vn
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bién doi khi hau.

Vi nhing Iy do trén, Tiéu dy an “Phdt trién cong nghé san xudt
VLSH ciia Nhdt Ban dé tdi tao TTV che phii tao canh quan va bao
vé ddt doc ¢ Viét Nam” theo Thoa thudn tai trg s6 14/FIRST/1.a/
VNUA4 ky ngay 12/5/2017 gitta Ban quan Iy Dy an FIRST (B¢
Khoa hoc va Cong nghé) va Hoc vién Nong nghiép Viét Nam da
duoc thyc hién theo hgp phan tai trg' chuyén gia gioi nudc ngoai vé
d6i mai, sang tao phat trién khoa hoc va cong nghé. Trong khuén
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Abstract:

The efficacy of using biological materials containing
two Arbuscular mycorrhizae strains, Gigaspora sp6 and
Dentiscutata nigra, integrated with polyester-covered
membrane in revegetation on slope land has been
proven ferralitic soils with a slope of 15°. After 3 weeks
of monitoring the growth rate of seedlings, it was seen
that the seedlings appeared through the membrane in
the treatment formula (CT2) while the seedlings were
not appearing in the CT1 formula (control) without
using the membrane covering. With a moisturising layer
consisting of organic materials in the middle and an
external mesh structure, the membrane covering created
good conditions of moisture, temperature and light for
the development of the seedlings. This feature of the
covering membrane would facilitate biological materials
to maximise the efficiency of revegetation. Biomass-
integrated biological materials had a positive effect on
plant growth and development; the height of Mucuna
pruriensin CT2 was about 2 to 4 times higher as compared
with the control at the time of observation. The leaf area
index (LAI) at week 2 of the experimental formula was
3.67 times higher than the control. The process of using
biological materials integrated with covering membrane
is simple and easy to apply, including 3 main steps as
follows (i) Checking the quality of biological materials
- ensuring the best growth of plants and Arbuscular
mycorrhizae; (ii) Adding seeds (if any) - seeds must
have good germination and short germination time;
(iii) Integrating the covering membrane - which has the
effect of moisturising and limiting erosion and leaching.

Keywords: Arbuscular mycorhizae, biological materials,
covering membrane, revegetation, slope land.

Classification number: 4.1

TAP CHI

HOA HOC

ONG NGHE I} Nam 61(11) 11.2019

Khoa hoc Néng nghiép n——

khé du an, ching t6i tién hanh nghién ciru hoan thién cong nghé
san xudt VLSH v cong nghé tai tao TTV bang VLSH c6 chira ndm
1é noi «cong sinh Arbuscular mycorrhizae, dinh dudng bo sung va
hat giong 14 loai céy chu cho sy thiét 1ap cong sinh ctia nim r& dudi
su tu van cua chuyén gia Nhat Ban Takuya Marumoto - chuyén gia
hang d4u vé cong nghé cai tao dat va phuc hdi méi trudng cling
cong su. Bén canh d6, mo hinh thtr nghiém st dung VLSH trong
ti tao TTV trén dt doc ciing duoc thuc hién dé danh gia hiéu qua
ma VLSH mang lai, ddng thoi qua d6 s& hiéu chinh céc van dé nay
sinh dé cong nghé tai tao TTV bang VLSH hoan toan thich tmg
véi diéu kién Viét Nam, dam bao tai tao thanh cong TTV, tao canh
quan va bao vé dat doc, dua dén mot giai phap hiru hiéu gitp ning
cao h¢ sinh thai va duy tri sy da dang sinh hoc ¢ Viét Nam.

Bii bao nay trinh bay két qua nghién ctru sir dung VLSH trong
ti tao TTV trén dat doc. Pay 1a mot phan két qua nghién ciru vé
phat trién cong nghé san xuét va sir dung VLSH trong tai tao TTV
trén dat doc tao canh quan va ngin chin cac van dé thodi hoa dat
ddc dang dién ra ¢ Viét Nam.

Vat liéu va phuong phap nghién cifu

VLSH duoc sir dung 1a san phdm nghién ciru cua Tiéu dy 4n
“Phat trién cong nghé san xudt VLSH cua Nhdt Ban dé tdi tao
TTV che phu tgo canh quan va bao vé dit doc ¢ Viét Nam” dugc
san xuat theo quy trinh cua Nguyén Thi Minh va cs (2014) [1] voi
nguon nguyén heu bao gom hai ching ndm 1é ¢6 kha nang smh
truong phét trién tot Gigaspora sp6 va Dentiscutata nigra dugc
phan 1ap tir ving dat phi sa ¢6 va dét thoai hoa bac mau; hat giéng
cdy dau méo; phdi tron trén chat nén chinh 1a dat phu sa, c6 bo
sung 15-20 g dinh dudng NPK (theo ty 1€ 15-0-15) cho 1 kg chat
nén. D am ciia VLSH sau ph01 tron dat khoang 20%, gid tri dinh
dudng va pH cua VLSH sau phdi tron khong bj thay doi nhidu so
v6i chat nén ban dau. Mang che phu co cau tao dang ludi 3 16p
dwoc san xuat tir cac soi polyester c6 do bén cao trong ty nhién,
v6i thiét ké ludi tao do thoang khi nhat dinh cho dét va la gia do hd
trg cho cdy trong phét trién trén nén dat ddc.

Pé danh gia thir nghiém hiéu qua cia VLSH, nhém nghién
ctru tién hanh thiét ké cac thi nghiém ngoai thyc dia. Thi nghiém
1 - Panh gi4 hiéu qua ctia mang che phu dét, gom 2 cong thirc:
CTI - Dbi chimg, khong sir dung mang che phu, dat dé trong;
CT2 - Chi sir dung mang che phi dat. Thi nghiém 1 duoc b tri
trén ving dit c6 do doc 15° véi dién tich 10 m¥/CT. Hat gidng co
Alfafa dugc gieo déu trén bé mit ciia ca 2 cong thic thi nghiém.
Tién hanh do dém truc tiép ty 1é che phu dit cta co moc trong khu
vuce thi nghiém dé danh gid hiéu qua cua mang che phu dét. Ty 1¢
ndy mam duoc xéc dinh bang sb luong hat ndy mam trén tong so
hat dugc gieo, ty 1¢ che phu dugc tinh bang do che phu cta cay
bui, tham tuoi thong qua viéc x4c dinh bang ty 18 phan trim gitra
dién tich chiém chd cua cdy bui, tham tuoi va dién tich diéu tra
cua dat. Thi nghiém 2 - Panh gi4 hiéu qua tai tao TTV gom 2 cong
thirc: CT1 - D6i chimg (khong sir dung VLSH), ¢6 hat gidng (ciy
con) va dinh dudng bo sung tuong dwong VLSH; CT2 - Sir dung
VLSH tich hgp mang che phi. Thi nghiém duogc bé tri trén ving
dat ¢6 dién tich 100 m¥CT va d¢ dbc 25°, nén tho nhudng la dat

[£]
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xam Feralit tai Bac Giang. Trong thi nghlem 2, tién hanh theo doi
céc ch1 tiéu bao gom sinh truong phat trién ciia cay (ch1eu cao cay
va s6 14 kép), chi sb dién tich la (LAI) duoc xéc dinh bang cach do
dém truc tiép trén cdy theo phuong phap duong chéo; tinh cht dat
trude va sau thi nghiém (cac chi tiéu N, P, K téng s0, ham lugng
céac bon hitu co OC, gia tri pH va d am dat, mat do vi sinh vat
tong s6 va s6 bao tir nAm ré) dugc phén tich theo TCVN. Céc thi
nghi¢ém dugc b6 tri tai xa Yén Lac, huyén Lang Giang, tinh Bic
Giang tUr thang 10/2018.

Céc chi tiéu danh gia duoc phan tich theo cac quy chuan hién
hanh. Chi tiéu vi sinh tong s6 duoc xac dinh theo phlr(mg phap pha
loang Koch va tinh 80 luong té bao bing cach dém sd khuan lac
tao thanh khi nudi cdy trén moi truong chuyén tinh ban ran. Xac
dinh mat do bao tir nAm AM theo phuong phap do dém tryc tiép.
Nito, 14n va kali tong sb duoc x4c dinh theo phuong phap Kjendahl
(TCVN 6498:1999), so mau theo TCVN 4052:1985 va phuong
phép quang ké ngon lira (TCVN 4053:1985) tuong tmg. Xéc dinh
OC bing phuong phap Walkley & Black theo TCVN 6644:2000,
pH theo TCVN 4402:1987 va xac dinh do 4m bang phuong phap
say kho theo TCVN 1867:2001.

Két qua va thao luan
Tinh chit ciia VLSH sit dung

VLSH duoc san xuét theo quy trinh ciia Nguyén Thi Minh va cs
(2014) 1], sir dung hai chung ndm ré c6 kha ning sinh truong phat
trlen nhanh 1a Gigaspora sp6 va Dentiscutata nigra dugc phan 1ap
tir ré cy o man trau va cay xuyén chi trén dit phu sa va dét bac
mau, v6i chit nén chinh 1a dit phu sa co bd sung dinh dudng NPK.
Chét lugng cua VLSH sau khi dugc san xuit thé hién & bang 1.

Bang 1. Tinh chat clia VLSH.

T:nh'chat Tinh chét hoa e 1?mh chat
vatly sinh hoc
Lling e Do Mt dp
i, am oC N PO KO
p H20 (it 0, 0, 0, 0, g
w O ) ) OV paon

Ngay sau khi san

% 5,50 23,5 0,96
xuat

0,26 0,05 1,15 1050

Sau san xuét 6

T 5,63 214 0,93

0,24 0,04 1,09 1038

Két qua cho théy, sau phéi tron d6 Am cua VLSH dat 23,5%,
ngay sau khi san xudt va 21,4% sau khi san xuat 6 thang, giau N
va K tong s0, ham lugng lan khong thay d6i dang ké so véi ham
lugng lan tong sb ¢6 sin trong chét nén; pH ctia VLSH ciing khong
thay d6i nhiéu sau 6 thang san xuét. Tinh chat ciia VLSH hoan toan
phil hop vai yéu cdu vé diéu kién sinh truong cua AM va dép g
duoc viée cung cép dinh dudng cho cdy con trong giai doan dau
sinh truong. Sau 6 thang san xuat, cac tinh chat vat 1y, hoa hoc va
sinh hoc cua vat li¢u khong thay d6i nhiéu, van dam béo cac didu
kién cho nim ré va cdy con sinh truong phat trién. Két qua nay
twong dong v6i nghién ciru ciia Nguyén Thi Minh va cs (2014) [1].
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Diéu ki¢n siv dung VLSH trén dit dc

VLSH duoc sir dung phai dat tiéu chudn: VLSH duoc sir dung
phdi dat mot s0 tidu chuén chét luong nhét dinh theo céc tiéu chuén
ciia Cong ty Takino Filter (Nhat Ban) vé d6 am (phai dat khoang
20-25%), ham lugng dinh dudng va mat do ndm & Arbuscular
mycorhizae c6 trong vt liéu (bang 1). VLSH cua nhom nghién
ciru san xudt da c6 ddy du cac thanh phan nhu dinh dudng (NPK),
giong nam ré, vat lidu giir am, hat gidng phi hop dam bao cho cay
con phat trién ma khong phai ton thém cong cham séc va chi phi
khac nhu canh tac thong thuong, lai ddm bdo cho su tai tao TTV
trong moi diéu kién dia hinh va dat c6 vin d& (dat biét 1a dat nghéo
dinh dudng).

Hat giong phdi c6 kha ndng ndy mam tot va c6 thoi gian ndy
mam ngdn: hat giéng duoc bd sung trong VLSH ciing da duoc
kiém tra vé kha ning niay mam va cho két qua t6t. Hat ddu meéo
(Mucuna pruriens) va hat co Alfafa dugc sir dung lam hat gidng
trong vét lidu ¢6 thoi gian nay mam ngan (3-4 ngay) va ty 1¢ nay
mam cao (98-99%) vdi bo ré phat trién nhanh.

St dung mang che phu: theo két qua khao sat thuc dia tai 3 tinh
mién ndi phia Bic (Ha Giang, Son La, Bic Giang), hau hét céc doi
nti troc déu 1 dit doc, co do doc kha 16n, thuong >20°; dat dai b
thoai hoa, nghéo dinh dudng; pH khé thip, thudc loai dat chua;
TTV nghéo nan, chu yéu 1a mot sb loai cdy than bui ho hoa thdo
v6i ty 1¢ che phii dat thap (<35%). Vi vy, néu sir dung VLSH theo
cach thong thuong nhu Nguyén Thi Minh va cs (2014, 2016) [1,
3], chi trai déu trén bé mat dat ddc thi rat d& bi rira troi va cudn di
theo sw x0i mon cua dét, dic biét xdy ra manh khi c6 mua 16n. Do
d6, can phai tich hop VLSH v6i vat liéu che phu dé ting hiéu qua
ciia VLSH, dong thoi giit 4m va han ché x6i mon.

Hiéu qud ciia mang che phii trén dit doc

Dé dam bao tai tao thanh cong TTV, tao do che phu cho dat
ddc, ngoai dam bio cac diéu kién sir dung VLSH, viéc sir dung két
hop mang che phii 1a mot yéu t6 quan trong trong cal tao va bao v¢
dat dbc. Mang che phu duoc thiét ké c6 16p git om & giita co tic
dung gitr lai hdu hét luong nude mua va nude tudi di qua nhung
cdy con van c6 thé xuyén qua dugc dé phat trién, dong thoi co ciu
truc ludi bén ngoai, co tac dung bao vé dat khoi x6i mon, tao diéu
kién cho VLSH phat huy hi¢u qua khi tai tao TTV. VLSH ciing c6
thé duoc tich hop vao tii san xuit tir mang che, co ludi bao boc
bﬁng chét hitu co nhu soi day, gai, co va dugc st dung tai bt ctr vi
tri nao trén dat ddc can tai tao TTV.

Két qua thi nghiém danh gia hiéu qua cia mang che phi trén
dat dbe (15°) da khing dinh tac dung rd rét ciia mang che phi ¢
cong thic thi nghiém (CT2). Sau 3 tudn theo ddi cho thdy, & CT2
xuat hién céc cdy con moc xuyén qua mang, trong khi & CT1 (ddi
chimg) khong st dung mang che phu thi gin nhu cdy con khong
xut hién. Tiép tuc theo di thi ty 1& che phu ¢ CT2 ting lén theo
thoi gian (bang 2).
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Bang 2. Hiéu qua clia mang che giii 4m dén d9 che phd dat cia TTV.

Do che phi (%)

Cong p p 2 2 2 2
thire Tuan Tuan Tuan Tuan Tuan Tuan
4 5 6 7 8
CT1 (BC) - - = o <5,00 <5,00
CT2 <5,00 11,26 2530 37,74 45,07 56,18

O cong thirc d6i chimg (CT1) khong sir dung mang che phu,
dét tai khu vue nay dugce danh gia 1a kho ctmg, nhiét d bé mit kha
cao. Pay 1a 1 do khién cho hat giéng khong nay mam duoc va ciy
con kho phat trién. Hon nira, viéc khong dugc che phii khién cho
16p dét bé mat phai d6i mat voi hién twong x6i mon rira troi, viée
mat 16p d4t bé mat kéo theo vide mat di mot luong hat giéng nhat
dinh. Day cling 1a m¢t Iy do giai thich cho sy tro troi cia CTI.
Nguoc lai, & CT2 sy ndy mam va phat trién manh mé cua cdy con
cho thdy tac dung tich cuc ciia mang che phu ddi voi khu vuc dat
thi nghiém. Vi 16p giit am bao gom céc vat lidu hitu co & giira,
dong thoi co cau tric ludi bén ngoai, mang che phu di tao dicu
kién tt vé do am, nhiét d6 va van dam bao anh sang cho sy phat
trién ctia cdy con. Pac diém nay ciia mang che phu s& tao diéu kién
cho VLSH phat huy hiéu qua toi da khi tii tao TTV trén dia hinh
dat c6 do doc cao va bi thoai hoa.

Quy trinh sir dung VLSH dé tdi tao TTV bio vé dit doc

Quy trinh sir dung VLSH két hop voi mang che phu duogc xay
dung mot cach don gian va dé 4p dung nhung gitp ting hiéu qua
ctia VLSH trén dat ddc (hinh 1). VLSH sau khi dam bao day du
cac tiéu chudn vé& mat do visinh vt hiru ich (mat d6 ném re) ham
luong dinh dudng va d6 4m s& duogc sir dung bd sung truc tiép vao
bé mit dit. Tuy thudc vao muc dich sir dung ctia timg ving dat ma
hat giéng co thé dugc bo sung vao ciing voi VLSH. Bé mit dat doc
s& duoc tao cac hde nho (5 hc/m?) va duge bo sung VLSH (10 g/

Kiém tra chét lwong VLSH
- Mét d6 ndm ré
- Ham lugng dinh dudng
- Tinh chdt vat Iy (dé am)

l

B sung hat giéng (néu co)

- Hat ddu meéo (Mucuna pruriens)
- Ty 1& 120 hat’kg VLSH

Dao hc nhé (5 hde/m?)
- Rai VLSH: 10 g/hée
- Rai hat gidng 1 hat/héc

Tich hgp mang che phi
Trai déu mang che phu 1én trén bé mat
dat dbc

Hinh 1. Quy trinh s&t dung VLSH tich hgp mang che phu.
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hdc) va hat giong néu can (1 hat dau méo/hdc). Mang che phit lam
tr sgi polyester va chét hitu co dugc trai déu trén toan bo dién tich
dét doc sau khi hoan tit qué trinh bo sung VLSH va hat giong. Viéc
b6 sung nudc tai cac ving dat doc dugce che phii boi mang tich hop
va VLSH s€ dugc thyc hién hoan toan phy thudc vao thoi tiét khi
hau noi sir dung, chi can b sung nude trong 2 tuan dau tién voi tin
sut 5 ngay/lan vao mua kho.

Hiéu qua tdi tao TTV trén dit doc bang VLSH

Hiéu qud doi voi sinh triedng phdt trién ciia cdy chii: sau 8 tuan
thtr nghi¢ém VLSH ngoai thyc dia, cdc chi tiéu sinh trudng cla cay
dau méo duge the hién trong bang 3.

Bang 3. Anh hudng ciia xii Iy VLSH dén sinh truéng ctia cay dau
meo.

Q0 Cong thirc Ty 1¢ nay mam  Chiéu cao  S§ 14
Thoi gian 2
TN (%) (cm) (1a kép)
. CT1 89,54 - -
Tuan 1
CT2 98,35 - -
. CT1 - 5,67 2,15
Tuan 2
CT2 - 11,28 2,65
. CT1 - 7,32 2,73
Tuan 3
CT2 - 15,46 3,87
. CT1 - 10,15 4,33
Tuan 4
CT2 - 40,58 5,98
. CT1 - 47,16 7,26
Tuan 8
CT2 - 97,69 12,03

Két qua bang 3 cho thay, VLSH gitp cdy dau méo sinh truong
tot hon han so v6i dbi chimg khong st dung. Cac chi tiéu theo
doi (chiéu cao cdy, s6 14 kép) & cong thire sir dung VLSH déu cho
két qua cao hon so v6i doi chimg. Céc két qua nay hoan toan phu
hop v6i két qua nghién ciru cia Nguyén Thi Minh (2007) [4] khi
nghién ciru anh hudng cua ndm ré dén sinh trudng va phét trién cua
cy ho du trén dat phu sa song Héng VLSH da cho hi¢u qua tich
cuc dén sy sinh tru’ong va phat trién cua cdy trong. Dleu nay duoc
giai thich 1a do nam 1é Arbuscular mycorrhizae 1 gidng cong sinh
& ving 1é cua cdy, 1am mo rong dién tich hip thu cua ré cdy, lam
cho bo ré ctia cdy phat trién manh hon binh thuong,

Bén canh do, khi hé ném ré phat trién manh thi ty 18 xam nhiém
1é cdy cang 16n, diéu nay lam tang kha ning hat thu chat dinh
dudng tir dat cua cdy trong, trong khi Arbuscular mycorrhizae
duoc chimg minh 1a phat trién tt hon va kich thich sinh truong
phat trién ciia cdy ho dau manh hon do sy ¢b dinh nito phan ti
[5]. Nguoc lai, sw lién két ctia Arbuscular mycorrhizae 1am ting
sy hinh thanh nét san & cdy ho dau, dan dén tang cuong su sinh
truong phét trién cua cay [6-10] nho kha ning hap thu photpho qua
hé soi ndm. Chinh vi vay, Arbuscular mycorhizae 1am cho hé cong
sinh phat huy duogc tdi da nhitng dc tinh t6t trén.

n



s Khoa hoc Néng nghiép

Chiéu cao cdy dau méo & CT2 - c6 sir dung VLSH vuot 2 dén 4
14n so v6i ddi chimg tai céc thoi diém quan sat (bang 3). Két qua thi
nghiém khi so sanh voi két qua cia Nguyén Thi Minh va cs (2016)
[3] nghién ctru vé tii tao TTV tao tiéu canh trén cdy ho dau I co
Hoang lac (Arachis pintoi) da cho thiy toc d6 sinh truong cdy dau
méo trong thi nghiém cao hon so véi c6 Hoang lac. Cu thé, ¢ tudn
thir 4 cua thi nghiém, cay dau meéo di ¢o chiéu cao gap xap xi 4 lan
50 voi d6i chimg. Trong khi d6, sau 5 tuan thi nghiém trén c6 Hoang
lac, chiéu cao cay chi gép gan 1,6 1an so v6i ddi chimg. Mot nghién
cuu khac cua Kuldeep va cs (2012) [11] trén cay Cuc 4o (Spilanthes
acmella Murr) cho thay khi sir dung ndm r& Abuscular, chiéu cao ciy
chii sau 12 tuan thi nghiém gép 1,38 1an so vi ddi chimg. Ty 16 nay
thap hon so véi ty 18 thu duoc tir két qué thi nghiém ciia chung toi.

LAI cua cay chu (cay ddu meo) cling 1a mét chi tiéu quan trong
trong d4nh gia hidu qua tai tao TTV ciia VLSH. Két qua theo doi
dugc thé hién trén hinh 2. O tuan th hai, mirc do che phu giita hai
cong thire dd c6 sy sai khac (cta cong thire thi nghiém cao gp 3,67
lan so voi cong thirc ddi chimg). O tuan thir 2, sw cong sinh gitra
h¢ vi sinh va cay tréng da tao ra su chénh léch vé LAI ¢ 2 cong
thirc. Su chénh léch nay trd nén 16 rang hon tir tuan thir 4, do lic
ndy hé cong sinh giita vi sinh vat va cy trong da 6n dinh va hoat
dong tot hon, 1am ting kha ning hap thu chit dinh dudng cta ciy
trong (dugc thé hién qua viée ting 1én vé kich thudc 14 cy). Két
qué nay d cho thy tac dong rd rét cia VLSH dén sy sinh truong
cua cay dau meo.

——DC

~#—VLSH

Chi s6 LAI (m? la/m? dat)
- 5
\\
o
~

0.8
0,6 ‘/é
’ 05
0.4
02 ./é /./"0,35
. 0,25
Vt,o(

Tuan 4

Tuan 2 Tuan 6 Tuan 8

Hinh 2. Sy bién déng dién tich la cda cay chi.

Két qua trén ciing pht hop voi mot két qua khac cua Nguyén
Thi Minh va cs (2014) [1] trong st dung VLSH trén cay dau méo
dé phi xanh dét trong, khi ma ty 18 gia trj LAI ciia VLSH so voi
d6i chimg déu twong dong so véi céc chi sé da dua ra trong hinh
2. Cu thé, chi s6 LAI trong nghién ctru nay theo cac tuan thi 2,
tun thr 4, tuan thir 6 va tuan thir 8 1an luot 14 0,22; 0,65; 1,17 va
1,86. Sy twong dong nay c6 thé 1a do hoat tinh sinh hoc va sirc song
cua cac ching nim ré AM duoc sir dung 1a tuong duong nhau, do
diéu kién thi nghiém trén cting dbi twong 1a cay dau meo va dat thi
nghiém co tinh chit cua dat xAm bac mau Feralit.
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Anh huong ciia VLSH dén tinh chdt ddt thi nghiém:

Bang 4. Anh hudng cia VLSH dén tinh chat dat sau 8 tuan thi
nghiém.

Sau thi nghiém
Chi ticu Trudce thi
nghiém Doi VLSH
chirng
Tinh chdt  PHigo 5,81 5,85 5,76
V7 D6 4m (%) 10,35 12,72 20,31
0OC (%) 0,26 0,26 0,27
Tinh chit N () 0,06 0,07 0,07
héahoe  p o (%) 0,08 0,09 0,08
K,0 (%) 0,78 0,80 0,80
Vi sinh vét tdng sb
, 1,65 1,84 2,58
Tinh chdt  (10°CFU/g)
sinh hoc L x
: Nam re
(bao ti/100 g dit) >0 190 283

Két qua bang 4 cho thiy, trudc va sau khi sir dung VLSH trong
khoang thoi gian 13 8 tuan thi da phan céc chi tiéu nong hoa cua dét
khong c6 su thay doi. Tuy nhién, cac chi tiéu vé d6 am, sd luong
bao tir ndm 1é c6 su khéc biét giita cong thirc sir dung VLSH va
d6i chig. Do am trong dt ting hon so voi doi chimg do dét co
d6 che phu nén han ché duogce su thoat hoi nude tir dét, df”mg thoi

sy lién két gilra ré - nim r& - dét dugc cai thién, tang kha nang gitr
nuoc trong dét, giam viéc mit nude do chay tran. S lrong bao tur
nim ré trong cong thitc dung VLSH cling tang 1én dang ké (56,6
14n so voi thoi diém trude thi nghiém va 14,89 lan so véi cong thirc
d6i chimg). Su thay doi khong dang ké cua da sb chi tiéu phéan tich
dét c6 thé 1a do thoi gian thyc hién thi nghiém chwa du dai dé cac
ching nim ré va cdy chu phat huy dwoc hiéu qua. Sw khac biét rd
rét vé s luong bao tir ndm ré 1a do sy hinh thanh hé cong sinh cua
ndm r& c6 trong VLSH trén cdy chu ¢ cong thire st dung, mang lai
loi ich cho ca hai phia, gitip ting cudng sinh truong phat trién ciia
cdy chu va tai tao thanh cong TTV che phu.

Két qua bang 4 kha phu hop v6i nghién ctru cia Nguyén Thi
Minh va cs (2016) [3] khi nghién ctru vé& VLSH tai tao TTV lam
tiéu canh. Céc chi tiéu dinh dudng tong sb, pH déu khong c6 su
khdc biét sau thoi gian § tuan, Tuy vay, trong nghién clu cua cac
thc gia trén, mat do vi sinh vét tong sd ¢6 su sai khac gitra (101
chimg va cong thirc st dung VLSH. Chi ti€u vi sinh vat tong s &
cong thire sir dung VLSH cao gép 10 1an so voi ddi ching. Ngoai
ra, s6 bao tir ndm ré cia cong thirc dung VLSH cao hon so vai doi
chimg 1a 5,52 1an. Ty 1& nay thap hon so véi két qua nghién ciru
dat dugc. Su khac biét nay co thé 14 do hiéu qua ciia mang che phu
va sy khac nhau vé tinh chit dat khi ma pH dét thi nghiém trong
nghién ciru ciia Nguyén Thi Minh va cs (2016) [3] va sir dung cdy
chu khac nhau. Mgt vai nghién ctru cho théy su phu thudc ciia mat
d6 bao tir nam trong ré ciing nhu trong dat doi véi sy thay doi ciia
pH dat. Két qua ciia V& Thi Ta Trinh va cs (2017) [12] cho thay:
ty 18 xdm nhiém cua ndm trong ré ngd dao dong va c6 tuong quan
thuan voi gi4 tri pH dat (tir 3,6-5,8) tai ving trong ngd. Thi nghiém
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ctia Medeiros va cs (1994) [13] két luan rang, trén cdy lia mién
(Sorghum), ty 1¢ cong sinh & chi Glomus spp. gia tang khi gia tri
pH tang dan trong khoang 4,0-7,0, ty 1& cong sinh thip ¢ pH 4,0 va
cao ¢ pH 5,0; 6,0; 7,0. Két qua khdo sat cling phu hgp voi nghién
ctru ciia Tran Thi Da Thao (2012) [14] vé ty 1¢ cong sinh trén cay
ngd ciing tang dan theo sy gia tang gia tri pH trong khodng 4,0-6,0.

Theo Giovannetti (2000) [15], pH dét anh hudng dén kha ‘nang
xam nhiém, hinh thanh bao tir va sy moc mam cuia bao tir. Két qua
ctia Wang va cs (1993) [16] khi nghién ctru vé anh huong ciia pH
t6i ndm ré AM ciing di cho thdy so lwgng bao tir trong dat ting 1én
theo gia tri pH tir 4,5 dén 7,5.

Keét luan

Viée s dung mang che phu c6 tac dung 10 rét trong cai tao dit
thong qua kha nang gitr am, bao vé it khoi x6i mon v tao diéu
kién t0i wu cho hat gidng nay mam v cdy con phét trién. Sau 8
tuan thir nghiém, d6 che phu cua cong thirc thi nghiém (c6 sir dung
mang che phu) 1én dén 56,18%, trong khi ty 1& nay la dudi 5% &
cong thirc dbi chimg.

Str dung VLSH c¢0 tich hgp mang che phu gitp cdy dau meo
sinh truong t6t hon, Tat ca céc chi tiéu sinh truong phét trién cua
cdy duoc theo ddi & cong thirc thi nghiém c6 sir dung VLSH déu
cao hon so voi cong thitc dbi chimg. Trong d6, chi so dién tich 1a
LAI dat 1,86 tai tuin thir 8 ctia thi nghiém, cdy bat diu phi kin
dién tich khu dat thuc nghiém, gitip tai tao thanh cong TTV, vura co
tac dung tao canh quan vira bao vé dugc dat dbc.

Viée su dung VLSH tich hop véi mang che phu dem lai hi¢u
qua cao hon trong viéc tai tao TTV do tac dung giit 4m va han
ché x6i mon cua mang che phu, do 4m dat duoc che phu 1én dén
20,31%, trong khi do am dat trudc thi nghiém chi 13 10,35%. Trén
co s0 nay, quy trinh si dung VLSH trong viéc tai tao TTV nham
béo vé dat dbc dugce xdy dung theo 3 budc: (i) Kiém tra chét luong
VLSH - dam bao cho sy sinh trudng tot nhat clia cay va nm r&; (i)
Bo sung hat glong (neu co) - hat giong phai c6 kha nang nay mam
tot va thoi gian ndy mam ngan (iii) Tich hgp mang che phu - ¢o
thc dung gitt 4m va han ché x6i mon, rira troi.

LO1 CAM ON

Nghién clu ndy duoc thuc hién dudi sy tai trg cua Dy 4n
FIRST: "Pdy manh d6i méi, sang tao thong qua nghién ctru,
khoa hoc va cong nghé” theo Thoa thudn tai trg sb 14/FIRST/1.a/
VNUA4. Nhom nghién ctru chan thanh cdm on Ban quan Iy Dy 4n
First (Bo Khoa hoc va Cong ngh¢) va Hoc vién Nong nghiép Vit
Nam da tao diéu kién thyc hién nghién ctu, df“)ng thoi cam on sau
sic sy tu van truc tiép ciia GS.TS Takuya Marumoto, Tong gidm
ddc Cong ty Takino Filter Inc. (Nhat Ban) trong qua trinh thyc hién
nghién clu.
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Nghién ctru, xac dinh va tuyén chon nhém thwe vit,
cay trong co trién vong trén dat bai thai
sau khai thac bauxite & Tay Nguyén

Nguyén Thanh Mén', Nguyén Manh Ha*

Vién Khoa hoc Lam nghiép Nam Trung Bé va Tdy Nguyén, Vién Khoa hoc Lam nghiép Viét Nam
2Vién DBia Iy, Vién Han lam Khoa hoc va Cong nghé Viét Nam

Ngay nhan bai 19/4/2019; ngay chuyén phan bién 25/4/2019; ngay nhan phan bién 28/5/2019; ngay chip nhén dang 1/7/2019

Tom tit:

Yéu ciu hoan phuc méi truomg sau khai thic mé néi chung, bauxite & TAy Nguyén néi riéng di dwoc quy dinh tai
nhiéu vin ban phap lut, nhung trén thuc té hoat dong nay o cac mé khai thac bauxite vin con dang & buée dau.

Cac dién tich hoan phuc méi trwong sir dung cac loai cay trong van theo chii quan, chwa that sy hi¢u qua. Trén co
s& cac tiéu chi (TC) xac dinh nhéom thue vit, cay trong ¢6 trién vong trén cac bai thai sau khai thac bauxite (cin cir
khoa hgc va yéu ciu thue tién, dap Wng yéu ciu phong hd mdi truong, cii tao dat, chong x6i mon phu h0'p voi thlrc
té ditu kién tu nhién cua cidc khu vwe mé, hiéu qua kinh te), da lua chon dwge 8 loai cay trong ¢6 trién vong gom

4 loai cdy 1am nghiép (keo lai, bach dan U6, thong ba 14, thong Carlbe), 2 loai cay nong nghlep (diéu 16n hot, diéu
nhuom) va 2 loai ciy che phu dit (suc sac, clic dong) Céc loai cay trién vong da dugc tuyen chon 1am co s& dé bo tri

cay trong, xay dung cac mo hinh thir nghiém hoan phuc méi trwomg sau khai thac quang bauxite.

Tir khéa: cii tao, ciy trong cé trién vong, khai thac bauxite, phuc hdi, TAy Nguyén.

Chi sé phén loai: 4.4

Mé dau

Viét Nam 1a mot trong nhiing nude c6 trit luong bauxite hang
dau thé gi6i, trit lwong wdc tinh khoang 5,5 ty tan (trong do khoang
2,1 ty tan la c6 kha ning khai thc), dimg thir ba trén thé gi6i (sau
Guinea - 8,6 ty tan va Uc - 7,9 ty tin). Bauxite ¢ Viét Nam chu yéu
tp trung & céc tinh Tay Nguyén, chiém trén 90% tong trir luong
clia ca nudc, trong d6 Gia Lai - Kon Tum khoang 11%, Dik Nong
61% va Lam Pong 20%. Gan day, quing bauxite 6 Tay Nguyén da
duoc khai thac va ché bién voi quy md cong nghiép.

Theo quy dinh tai Luat Khoang san (ndm 2010), Luat Bao
vé moi truong (2014), yéu cau cac to chirc, ca nhan phai thuc
hién viéc hoan phuc moi truong, moi sinh va dat dai sau khi két
thiic ting giai doan hodc toan bg hoat dong khai thac khoang san;
Quyét dinh s 71/2008/QD-TTg ngay 29/5/2008 ciia Thu tuéng
Chinh phii, Nghi dinh s6 19/2015/ND-CP ngay 14/2/2015 cua
Chinh pha [1], Thong tu s6 38/2015/TT-BTNMT ngay 20/6/2015
ciia BO Tai nguyén va Moi truong ciing da quy dinh vé cai tao,
phuc hdi méi trudong sau khi két thic cic hoat dong khai thac
khoang san.

Nam 1976, mo bauxit Bao Loc (ném trén dia ban xa Loc Phat,
céch trung tim thanh phé Bao Loc khoang 9 km vé hudng béc) do
Cong ty Hoa cht co ban mién Nam lam chu dau tw d3 dua vao
khai thac vi cong sudt theo thiét k& 200.000 tin quing tinh/nam.

"Tac gia lién hé: Email: havdl72@gmail.com
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Vi dién tich 1§5 ha, mo bauxit Bao Loc da dugc khai thac lién tuc
trén 40 nam, dén nam 2017 thi dong ctra.

Tir nam 2008 dén nay, trén dia ban Tay Nguyén, Tap doan
Cong nghiép Than - Khoang san Viét Nam da trién khai cdc Dy 4n
t0 hop bauxite-alumina Lam Dong (tai huyén Bdo Lam, tinh Lam
Ddng) véi cong sudt 0,65 tridu tin alumina/nim va Dy an bauxite-
alumina Nhan Co (¢ huyén Pik R’Lap, tinh Dik Néng) véi cong
suat 0,65 tridu tan alumina/nim. Dé bao dam hoat dong theo cong
suat thiét ké, mdi ndm hai du an nay can khai thic mo voi dién
tich tir 100-120 ha, va trong thoi gian hoat dong 30 nim, tong
dién tich mo can khai thac phuc vu cho hai dy 4n nay la trén 3.200
ha. Sau qua trinh khai thic va tuyén quing bauxite, trén khu vic
mo da hinh thanh cac bai thai co dién tich 16n, can phai cai tao va
phuc hoi méi truong theo quy dinh [2, 3].

Trén thé gi61, hoat dong cai tao va phuc hoi moi truong dat
thai sau khai thac quing bauxite dd duoc nghién ciru va tién hanh
kha 1au ¢ cac nudc Australia, Trung Quéc, Brasil... Cong viée
quan trong trong qua trinh céi tao, phuc hdi méi truong 1a phai
nhanh chong xay dung lai tham thyc vat (TTV) trén cac ving mo
sau khai thac bauxite. Qua do, nhiéu khu rimg da duoc thiét lap
trén dat mo vai cac loai cay trong da dang da phat huy tac dung. O
Viét Nam, do hoat dng khai thac bauxite mdi dugc trién khai gin
day, cac nghién ctu vé linh vyc cai tao, phuc hoi moi truong sau
khai thac bauxite van con it, ddc biét 1a nghién ctru vé tuyén chon
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Abstract:

The requirement for environmental rehabilitation after
bauxite mining in the Central Highlands has been stated
in many legal documents; however, in practice this
activity is still at an early stage. The area that needs to
rehabilitate the environment has been grow with some
plants subjectively, but ineffectively. Based on the five
criteria for identifying promising flora groups on the
soil after bauxite exploitation (scientific and practical
bases, meeting the requirements of environmental
protection, soil improvement, anti-erosion in accordance
with the natural conditions of mining areas, and
economic efficiency), eight promising species have been
identified and selected including four forestry trees
(Acacia mangium x Acacia auriculiformis, Eucalyptus
urophylla, Pinus kesiya, and Pinus caribaea), two
species of agricultural crops (Anacardium occidentale,
Bixa orellana), and two species of soil plants covering
(Crotalaria anagyroides, Wedelia trilobata). These
promising species have been selected as the basis for
developing the cultivation models for environmental
restoration after bauxite exploitation.

Keywords: bauxite exploitation, promising crops,
rehabilitation, restoration, the Central Highlands.

Classification number: 4.4
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cac nhom loai thyc vat ¢6 trién vong, c6 kha ning sinh trudng,
phat trién trén dat bai thai sau khai thac bauxite. Bai bao nay trinh
bay céc TC tuyén chon nhom thyc vét, cay trong va két qua tuyén
chon cac loai cy trong co trién vong dé xay dung cac mo hinh thir
nghiém phuc hoi dat, TTV trén dat thai sau khai thac bauxite.

Phuong phap nghién ciu

- Thu thap, ké thira c6 chon loc céc thong tin, tai lidu, s6 lidu
¢6 lién quan tai hai tinh Lam Dong va Dak Néng tir cac So: Tai
nguyén va Mai truong, Cong thuong; cac Nghi dinh, Quyét dinh,
Théng tur ctia Chinh phii, Bo Nong nghiép va Phat trién nong thon;
cac két qua nghién clru da dugc cong bd ¢6 lién quan dén noi dung,
linh vuc nghién ctu.

- Thu thap thong tin v& hoat dong hoan phuc méi truong sau
khai thac khoang san da dugc thuc hién & mot so khu vuc mo tiéu
biu dang trién khai tai Lam Dong va Dak Nong.

- Pidu tra, khao sét thuc dia cac khu vue mo tai Tan Rai (huyén
Bio Lam, Lam Ddng), Bao Loc va xa Nhan Co (huyén Dak R’Lap,
Pik Nong). Liy mau dit phan tich cac tinh chét 1y hoa hoc tai
Phong phan tich thi nghiém tong hop dia 1y, Vién Dia Iy (da dugc
cap Gidy chimg nhan VILAS 715). Céc phwong phap phén tich va
s0 sanh theo Tiéu chuén Viét Nam.

- Xac dinh cac TC tuyén chon nhom thyc vat, cay tréng ¢d trién
vong dua trén cdc can ctr khoa hoc va yéu cau thyc tién; dap ung
yéu cau phong ho méi truong; cai tao dat; chong xoi mon phu hop
voi thue té diéu kién tw nhién cua cc khu vue mo; hidu qua kinh
té. Can ctr x4c dinh cac TC tuyén chon bao gom:

(1) Viéc tuyén chon nhom thyc vat, cdy trong phai dua trén
diéu kién lap dia cua ving tréng, o day la dac diém khi hau va cac
loai dit sau khai thac mo bauxite.

(2) Trén céc ving dat mo trude khi khai thac quing bauxite da
ton tai cac TTV tu nhién va nhén tao, trong do cac loai cay ban dia
da ton tai lau doi va nhiéu loai cy nhap ndi c6 gia tri kinh té va da
thich nghi voi diéu kién tw nhién & cac khu vuc nay, can duoc chu
trong dung mirc.

(3) Nhom thuc vat va cay trong tuyén chon phai 1a céc loai
cdy c6 dac tinh sinh truong nhanh, c¢6 kha ning che phu dat, it bi
sau bénh.

(4) Céc van dé lién quan dén tap quan canh tic cua cfng dong
dia phuong noi ¢6 mo bauxite, mire dg san sang Ve kha nang cung
cap cdy giong cling nhu yéu cau ky thuat gdy trong phi hop véi
diéu kién thuc té va chi phi dau tu..

- Xac dinh nhom thyc vit, cay trong nhom thye vat, cay
trong trén dit thai sau khai thac baux1te can dap img cac yeu cau
ky thudt va c6 kha nang cung cap san pham c6 gid tri kinh té, da
dang héa cac loai cay trong trén khu vure phuc hdi moi truong:

(1) Nhém céy trong chinh: 1a nhimg cdy trong 14m nghiép,
nong nghiép pht hop. Nhom cdy nay 1a nhitng loai ¢ gia trj vé
mit moi truong (tac dung phong ho, ¢ dinh dit) va cung cép san
pham (gd, 14, hoa qua) mang lai hiéu qua kinh té.
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(2) Trong hon giao, nong 1dm két hop: dé ting cuong hiéu qua
phong hd, moi trudng, cac cdy trong tuyén chon cé kha nang phu
hop véi k thudt trdng rimg hdn giao (cdy 1am nghiép). Bén canh
do, tai nhiing noi d4t mo sau khai théc bauxite d dugc hoan thd
v6i thoi gian va chiéu day 16p hoan thé thich hop c6 thé bé tri cac
mo hinh ndng 1am két hop nhim ting hiéu qua st dung dat va gia
ting gi4 tri kinh té.

(3) Nhom céy trong phi tro, che phu dat: gop phan han ché
bdc hoi nude; giit am cho dat, giit am cho cdy trong. Ngoai ra, che
phu dét gitp hé vi sinh vét trong dit hoat dong tt hon, 1am dat toi
xép, tang kha nang he”ip thu va hoat tinh sinh hoc ctia dét, tao diéu
kién cho bo 1é cdy trong phat trién tot. Che phi dit chong x6i mon
rira troi, han ché co dai canh tranh v6i cdy trong, ting ning sudt
cay tréng.

- Banh gia muc do quan trong cua cac TC xdc dinh nhém thyc
vat, cay trong theo 3 mirc d6 xep hang tir 1 dén 3, trong d6, mirc do
1 ¢ tAm quan trong cao nhit. Trong s6 ciia cac TC du0’c xac dinh
theo muc d§ quan trong; muc d§ quan trong 1 ¢ trong sd 3; mue do
quan trong 2 ¢ trong s 2 va mitc do quan trong 3 ¢6 trong s6 14 1.

- Banh gia, xac dinh céc loai cay tré)ng dua theo murc do thoa
man cac yéu cau cua cac TC dat ra, dat yéu cau cua mdi TC trén
co s6 muc do dap tng cua loai cdy d6 ddi voi cac ndi dung TC.
Loai cay dugc lya chon phai dap ting dugc tir 4 TC trd [én; cac loai
dép tmg dudi 4 TC dé ra s& khong duoc xem 1 loai co trién vong.

- Ap dung phuong phap phén tich dinh tinh két hop sang loc,
danh gia mirc do thoa man theo cac TC va tinh diém theo trong s6
dé xac dinh céc loai cdy trong c6 trién vong trén dat bi thai sau
khai thac bauxite.

- Lap danh muc nhém thuc vat, cay tr?)ng trién vong theo 3 yéu
t0: dia phuong, dang bai thai va nhom thyc vat.

£ 2 -a 2
Ket qua nghién ciiu

Sw hinh thanh bdi thdi sau khai thac quang bauxite ¢ Tdy
Nguyén

Theo két qua khao sat hién trudng va didu tra phong van cac
can b quan ly, ky thuat cua cac don vi dang khai thac mo bauxite
& Bao Lam va Nhan Co cho thiy quy trinh cong nghé khai thac mo
dang thyc hién twong ddi don gian. Do dic diém cu tao va phan
bd quing bauxite ¢ khu vuc nay nén cong nghé ap dung la khai
thac 19 thién. Quang bauxite tho dugc khai thac ¢ cac khai truong
trén khu mo da duoc quy hoach. Trude tién ding méy ti tién hanh
boc gat 1p dat phi trén than quing ¢6 chiéu day khoang 0-1 m
sang hai bén. Sau d6 cao xuc 16p quing thé (gdm khoang 40-50%
bauxite + 50-60% tap vét) day khoang 3-5 m (noi quang két téng
ctmg phai ding min dé pha torl) Quing thé dugc chuyén di bang
0 t0 tai hodc bang chuyén tai vé cdc nha may tuyén quang. Pét mo
sau khi khai thac quing bauxite xong s& duoc hoan thd bing cach
chuyén dat dén va san I4p lai bang 16p dit mit di boc tai chd va dat
chuyén tir cac khu khai théc bauxite khac dén.
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Dic trung cdc bdi thdi sau khai thdc bauxite

Tuy theo dién tich 16 quy hoach khai thac ma di¢n tich céc
bii thai co su bién dong tir 3-10 ha. Sy xudt hién céc bi thai co
anh huong dén canh quan, dia hinh va méi truong dat khu vie mo
bauxite [4]. Vé canh quan, cc khu vyc trude khai thac mo chu yéu
1 rimg trdng thong ba 14, vuon ca phé va mot it trang co, cay bui.
Trong qué trinh khai thac da phat quang, don sach goc cay cho nén
sau khi khai thac tr¢ thanh céc khoanh dét trong, tro trui. Vé dia
hinh dia mao, do qué trinh khai thac da san gat 16p dat nguyén tho
c6 chiéu day tir 0-1 m va boc 16p quang day tir 3-5 m. Do véy, tir
dang dia hinh dbi bat tp, luogn séng, sau khai thic da bang phing
hon va do cao so voi muc nude bién giam di tor 4,0-5,5 m. Lop
dit mau md, c6 kha ndng canh tac nong 1am nghiép bén trén di bi
boc di. Tir d6 anh huong dén moi truong, nhat 1a méi truong dét
theo hudng bt loi. Vé méi truwong dat bdi thai sau khai thic quing
bauxite, qua khao sat thuc dia nhan thiy qua trinh khai théc quing
ldy di mot luong 16m bauxite voi do day 16p quing tir 3-5 m, nhung
& cac bii thai da hoan tho thi chidu day 16p dat hoan thé chi tir 0,8-
Bang 1. Két qua phan tich thanh phan chat lugng dat khu vuc
mé bauxite Tay Nguyén.

Photpho  Kali dé Y
Tingdit pH, OC TongN TingP TongK détieu tiéu WAEEEH
(em) ) (%) (4R0) (%KO) (mgpO, (mgKO

g Awg Cit Bir Sé

Bii thai dwoc hoan thé ti ndm 2013 khu vie mo bauxite Tan Rai (cdy trf)ng: keo lai, keo 14 tram,
thong b, 14 thong Caribe, tram Uc, bach dan.. )

0-10 481 1404 0162 0,130 0,033 9,73 2,10 3574 1832 4594
1040 503 L195 0144 0120 0052 7,16 2,17 2124 1850 5426
>40 555 0829 0123 0150 0,032 6,01 2,02 B8 1572 5110

TRS

TR2 B thai duoc hoan tho tir ndm 2016 mo bauxite Tan Rai (trdng keo lai)

0-18 446 2958 0138 0080 001 172 200 223 1304 6466
1850 430 384 0191 0100 0014 28 439 2536 1502 5942
S50 594 0452 0020 0160 0007 544 182 412 2714 3166

BLI B thai duoc hoan thé tir nim 2016 mo bauxite Bao Loc (thue vit: dwong xi, co Lao, i quy...)

0-15 499 2373 009 0139 002 6,58 1,29 52,61 2476 22,63
1542 505 1739 0078 0104 0,02 487 0,83 BIT 3024 36,60
>4) 475 2308 0085 0,099 0,06 6,01 1,05 3055 2998 3947

TR4 Dt chua khai thc bauxite trng ca phé khu vire mo bauxite Tén Rai

0-15 405 4222 0248 0017 0017 487 483 232 2126 5554
1530 426 3207 066 0011 0011 2,86 398 1582 2244 61,74
>30 4441082 0079 0004 0004 315 1,80 123 1482 7.8

TR3 Dt chua khai thac bauxite trong ca phé khu vire mo bauxite Tan Rai

0-25 419 6721 0229 0097 0010 458 446 4530 2744 2726
2570 504 185 008 008 0010 315 1,63 2,05 2964 4731
70-125 558 0574 0046 0114 0020 372 221 3871 1436 46,94

NC1 Dt chua khai théc bauxite trdng ca phé khu vire mo bauxite Nhan Co

0-18 428 237 0131 024 0030 802 438 2323 1590 6087
18035 551 1658 0102 03 0010 401 185 1859 2098 6043
S135 558 0494 0045 0128 0010 429 120 6760 1414 1826

OC: carbon htiu co téng s&; TPCG: thanh phén co gidi.
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1,5 m. Mt khac, 16p dét phi trén than quing co chiéu day khoang
0,3-1,0 m, nén khong cung c?ip du vat liéu cho yéu cau hoan thd.
Do d6 phai khai thac va chuyén cac loai dat tir noi khac dén dé
hoan tho, lam thay doi tinh chat dat. Bén canh do, dat trén bi
thai hoan thé co sy xdo tron céc 16p dt, két cau dat thay doi theo
hudng bét loi so véi nguyén trang. Piéu nay ciing anh huong dén
qué trinh sinh truong va phét trién ciia cay trong trén céc bii thai
nay. Céc bai thai sau khai thac quing chura dugc hoan tho tao nén
d6 chénh cao kha 16n so véi dién tich mo chua khai thac. Dat ¢ bai
thai chura hoan tho c6 16p litoma day, sét ning, d& bién doi 1y tinh
va chai cting nén kha ning canh tac néng lam nghiép bi han ché.

Chét lugng dat clia céc bai thai dugc hoan th va khu vuce chua
khai thac tai cdc mo bauxite Tay Nguyén dugc phan loai danh gia
theo cac chi tiéu hoa 1y (bang 1) nhu sau:

Mau dit khu vuc mo bauxite Ty Nguyén dugc xép loai dét
chua. Doi véi mau dét & cac bi thai khu vie mo bauxite Tan Rai,
Bio Loc, Nhan Co, céc chi tiéu gdm kali tong sd, photpho dé tiéu,
kali dé tiéu duoc xép vao muc nghéo va céc chi tiéu nay ¢ bai
thai c6 thoi gian hoan tho 1au hon (mau TRS, ndm 2013) cao hon
cac bai thai ¢6 thoi gian hoan thd ngén hon (mau TR2, BLI, nim
2016).

Céc chi tiéu dinh dudng OC (%), dam tong s6, lan tong so clia
cac mau dat bai thai hoan tho (TRS, TR2, BL1) thap hon nhi€u so
voi mau dat chua khai thac bauxite (TR3, TR4, NC1). Cac ket qua
phan tich nay 1a co so cho viéc Iya chon cac loai cay phu trg, cai
tao dat ciling nhu Iya chon céc loai cay go trong rimg khac.

TC tuyén chon nhém thuwe vit, ciy trong trén dit thii sau
khai thdc bauxite

Xacdinh TC tuyén chon nhom thue vat, cay tré‘ng: dua vao cac
can cuir da néu trén, TC tuyén chon nhom thyuc vat, cdy trong phu
hop trén cac bai thdi sau khai thac bauxite dugc xac dinh gom 5
TC (bang 2).

Bang 2. TC tuyén chon nhém thuc vat, cay trong.

TC Noi dung cia TC
TC1

Co dac tinh sinh thai phu hop véi lap dia dac thu cua cac dang bai
thai sau khai thac bauxite & Tay Nguyén (lugng mua l6n va mua
mua tap trung 5-6 thang; cau triic dat bai thai bi xao tron, d& bi xo6i
mon...)

TC2  Sinh truong nhanh hoac tuong d6i nhanh, tan 1a day va thuong

xanh, c6 kha ning che phu, céi tao dét va chéng x6i mon

TC3  Co gia tri kinh te da tac dung (tac dung phong ho moi truong, ¢6
kha nang cung cép san pham), gop phan cai thién doi sbng cho

cong ddng dia phuong

TC4  Phu hop vdi tap quéan, kinh nghiém canh tac ciia cong dong va

dinh huéng phat trién kinh té cta dia phuong

TCS Nguon gidng c6 sin va cung chp giéng thuan loi, ky thuat gay
trong don gian, chi phi thip, pht hop véi kha ning dau tu cta céc

don vi khai thac mo

5 TC da dwoc x4c dinh 14 céc co s¢ chinh dé tuyén chon nhom
thuc vat, cdy trong trén cac bai thai sau khai thac bauxite; duoc danh
gid theo mure d quan trong xép thir ty tir 1-3, trong do, TC 11a TC
bit budc can phai thoa mén trude tién duge xép mire do quan trong
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1. TC 2 dap tmg muc tiéu hoan phuc méi truong dat, TTV ¢ vi tri
quan trong s6 1. TC 3 v& hiéu qué kinh té c6 mirc d6 quan trong s6
2 va cubi cung 1a cac TC 4 va 5 duogc xép muc d§ quan trong $0 3
(bang 3).

Bang 3. Xac dinh mdc d§ quan trgng ctia cac TC.

TC  Téac dung chinh Mie 4o Trong s6
quan trong

1 Quyét dinh dén sy ton tai va phat trién 1 3
cua cac mo hinh trong cdy thir nghiém
phuc hoi moi truong trén dat thai sau
khai thac bauxite

2 Phong hd méi truong, che phu dat, 1 3
chéng X061 mon, cai tao dat

3 Gia tang hiéu qua kinh té ciia cacmo 2 2
hinh

4 Phat huy céc kinh nghiém san xuét 3 1
néng 1am nghiép truyén théng

5 Gop phan chi dong trong cung cap 3 1

cay giong, trong cay

Xdc dinh va tuyén chon cdc logi cdy trong c6 trién vong trén
dit thadi sau khai thdc bauxite

Qua nghién citu co s Iy ludn cho thdy: 1) Viée chon cdy trong
phai tudn thii nguyén tic “d4t nao cdy ay”, cac loai cay lra chon phai
pht hop véi dicu kién 1ap dia ciia ving trong, ¢ ddy 1a dic diém khi
hau va cac loai dat sau khai thac mo bauxite; 2) Trong qua trinh hinh
thanh va phét trién ciia TTV ty nhién trén céc ving mo bauxite,
mot s loai cdy ban dia co gia tri kinh té da ton tai va phat trién.
Cung vdi cdc loai cdy ban dia, trong qud trinh canh tac lau doi trén
cédc dia phuong nay, mot 50 cay trong qua chon lgc nhan tao cling
da hinh thanh va phat trién twong dbi 6n dinh, trong d6 c6 ca nhing
cdy nhap ndi dugc trong trén di¢n rong & nhiéu dia phuong c6 tiém
ning vé mo bauxite (hinh 1); 3) Xuat phét tir dac diém cua cac mo
bauxite & Tay Nguyén thuong phan bé trén cac dang dia hinh doi
bét tp, voi do dbc binh quan tir 5-15°, lugng mua & Tay Nguyén
cao va thuong tap trung vao 3-4 thang mua mua, cho nén qua trinh
X0 mon va rira troi dat dién ra manh mé. Do vay dé hoan phuc moi
trudng bang TTV, cn phai quan tim dén td¢ do sinh truong va kha
ning che ph cai tao dat cua cac loai cdy chon trong; 4) Vé mat
kinh té - x4 hoi, qua khao sat cho théy, trén céc ving dat true khai
thic mo bauxite, nhiéu loai cdy nong - cong nghiép c6 gia tri kinh
té da duoc tréng tir 1au nhu: ca phé, che, tiéu, diéu 16n hot, diéu

Nguyén
téc "Dat
nao cay
é’yll

Sinh Iy,
sinh thai
cay trong

Ngudn géc
(ban dia,
nhap ndi)

Gid trj
kinh t&, da
tac dung

Hinh 1. So dé can ct ly luan dé xac dinh, tuyén chon cay trong.
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nhudm... Diéu ndy goi mo viéc chu trong céc loai cdy c6 gia tri
kinh té, phu hop vé6i tip quan canh tac cia cong dong dia phuong
trong chon loai cdy trong. Ngoai ra, khi trién khai xdy dung md
hinh trén dién rong ¢ cac viing mo bauxite tai TAy Nguyén, cac yéu
t6 k¥ thuat nhu: ngudn gidng cua loai cay chon trdng phai twong ddi
san co, ky thuat gy trong don gian voi chi phi thép... ciing duoc
can nhic.

Co 56 thyee tién: trong qué trinh khai thic mo, TTV bén trén bi
phat quang va 16p dAt mat bi san Gi dé boc quang. Céac khu vyc mo
sau khai thac khoang san néi chung va bauxite néi riéng bi bién
dang vé mat dia hinh, canh quan; TTV va dat bi anh huong ning
né. Do d6, viéc nghién ctru cac bién phap k¥ thuat nhdm hoan phuc
moi truong dat, TTV trén cac bii thai, cac khu vuc mo sau khai
thac di dwgc nhidu nha khoa hoc quan tam.

- Tt cac don vi khai thac mo bauxite:

+ M9 bauxite Bdo Loc dugc thanh 18p nam 1976, nhung dén
ndm 1993-1994 cong tic hoan thd va phuc hdi TTV méi bat dau
trién khai. Loai cdy trong ban dau 1 bach dan va sau do trong 8 ha
keo lai trén dat hoan tho sau khai thac bauxite. Trong d6 1 ha keo
lai trong nam 2007 voi mat d6 10.000 cay/ha, chiéu cao binh quan
khodng 3,5-4 m; va 7 ha tréng nam 2009 véi mat do 10.000 cay/ha,
chiéu cao binh quan khoang 12-15 m.

+ Mo bauxite Tan Rai thugc Cong ty TNHH MTV nhom Lam
Dong trién khai hoat dong khai thac, tuyén quang bauxite va ché
bién alumina trén dia ban huyén Bdo Lam, tinh Lam Df‘)ng. Dién
tich da trong cdy phuc hdi TTV khoang 20 ha véi cac loai ciy
chinh 1a ché, ca phé, mudng den, keo lai. Trong do, keo lai va
muong den sinh truong tuong dbi tot, ty 1 song trén 80%, ting
truong chidu cao binh quan tir 0,8-1,0 m/nam; ca phé va ché sinh
truong kém, ty 1¢ cay séng <60%.

+ Mo bauxite Nhan Co thugc Tap doan Than - Khodng san
Viét Nam da duoc Bo Tai nguyén va Moi truong cip quyén khai
thac quing bauxite bang phuong phap 16 thién trén dién tich mo
3.074 ha tai cac xa thudc huyén Pik R’Lép, tinh Dk Nong. Hoat
dong khai thac quang bauxite va ché bién alumina bat dau tir cudi
nidm 2016. Nhung dén ndm 2018 don vi nay méi bat dau hoat dong
phuc hdi méi truong bang TTV. Tong dién tich di trong cay phuc
hoi moéi truong 13 30,8 ha, loai cdy trong chinh 14 keo lai.

Qua cac thong tin trén cho thfiy hoat dong hoan phuc moi
truong sau khai thac bauxite & Ty Nguyén dang bat dau dwgc cha
trong. Nhung k¥ thudt phuc méi truong dat ciing nhu kinh nghiém
Iya chon céc loai cdy trong phtt hop trén cac dang bii thai sau khai
théc bauxite chua dugc nghién ciru day du, cac loai cay chon trdng
chu yéu 14 keo lai, keo 14 tram va thong ba 14.

- Tu cac nghién cuu:
Dén nay, trén dia ban Tay Nguyén cdc nghién clru vé hoan phuc

moi truong sau khai thic bauxite hau nhu rét it. Gan day, Nguyén
Thanh Mén da thyc hién dé tai cap nha nuéc DTDL2011-T/03
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“Nghién ciru tuyén chon tap doan cdy trdng phit hop va bién phap
kyp thudt gay trong gop phan phuc hoan méi truong sau khai thac
bauxite ¢ Tdy Nguyén”, trién khai tai 2 tinh Lam Dong va Dik
Nong tir nam 2011-2015 [5].

Mot s két qua chinh cia dé tai néu trén lién quan dén ni dung
chon loai cay trong phu hop trén cac dang bai thai sau khai thac
quing bauxite dugc the hién ¢ bang 4.

Bang 4. Danh muc tap doan cay trong.

Trén dat sau khai thac mé da hoan

Pia dié )
ia di€ém thé

Khu vuc Bao Loc (Lam Df”mg) Keo lai, bach dan, thong ba 14, thong

Caribé, suc sac, ciic dong

Khu vuc Bao Lam (Lam Béng) Keo lai, thong ba 14, didu nhudm, suc

sac, cuc dong

Khu vue Dik R’Lép (Pik Nong) Keo lai, thong Caribé, diéu, suc sac

- Céc van ban lién quan: mot s6 van ban ciia Trung wong va
cc dia phuong, tinh Lam Pong di dugc tham khao dé 1am co s¢
xéc dinh, tuyén chon céc loai cdy tréng c6 trién vong trén dat bai
thai sau khai thac bauxite nhu: (i) V& quy hoach nong nghiép, chu
truong phat trién kinh té - xa hoi, chinh sach phat trlen cac loai cay
trong tai cac dia phuong. Trong d6, Dé an tai co cdu nganh nong
nghiép dén nam 2020 cua cac tinh ¢6 tinh tong hop, cap nhat va
lién quan dén dinh hudng phét trién cac loai cay tréng. Dé 4n tai
co cdu nganh nong nghiép theo hudng ning cao gi4 tri gia ting va
phat trién bén viing trén dia ban tinh Lam Dong dén nam 2020 (ban
hanh keém theo Quyet dinh s6 2777/QD-UBND ngay 24/ 12/2015),
cac loai cdy trong nong nghiép chii trong phat trién gém céc loai
cdy rau hoa (dién tich 58.000 ha), cdy ca phé (150.000 ha), che
(san lu(mg 300.000 tan), cdy duoc liéu va cdy dic san (dién tich
300 ha). Vé cay lam nghlep, uu tién cho céc loai cay phuc vu trong
rimg san xuat, nang suét chat hrorng cao, phu hop VO’l diéu kién lap
dia timg khu vuc va dap tmg yéu cau kinh doanh g6 16n. Theo do
cac loai cdy la kim nhu thong do, thong ba 14, thong hai 14, thong
Caribé... dap tmg yéu cau. D& 4n tai co ciu nganh nong nghiép
theo huong nang cao gia tri gia ting, thich tmg bién doi khi hau va
phét trién bén viing tinh Dik Nong dén nam 2020, dinh huéng dén
nam 2030 di xac dinh hudng wu tién phét trién cac loai cdy trong
cht lye nhu hd tiéu, ca phé, bo, keo lai... (ii) Van ban ctia Chinh
phu: Nghi dinh s6 19/2015/ND-CP ngay 14/2/2015 quy dinh chi
tiét thi hanh mot s6 diéu cia Ludt Bao vé moi truong, ¢ phan giai
thich tir ngit da néu: “Céi tao, phuc hdi méi truong la hoat dong
dua moi truong, hé sinh thai tai khu vuc moi truong bi tac dong
vé gﬁn voi trang thai mdi truong ban dAu hodc dat duge céc tiéu
chuin, quy chuan vé an toan, moi truong, phuc vu cac muc dich co
loi cho con nguoi” [1 ] (iii) Van ban cua B§ Nong nghi¢p va Phat
trién nong thon: Quyét dinh sb 16/2005/QD BNN ngay 15/3/2005
ban hanh danh myc cac loai cay chui yéu cho trong rimg san xuat theo
9 vung sinh thai lam nghi¢p; Thong tu s 44/2015/TT-BNNPTNT
ngay 23/11/2015, ban hanh danh muc gidng cdy trong 1dm nghiép
chinh (danh muc nay da li¢t ké 40 loai cay lam nghiép, nhung phu
hop véi diéu kién ctia cc bai thai sau khai thac bauxite chi c6 mot
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50 loai cdy duoc chon lya [6]).

Céc van ban c6 lién quan néu trén di néu 13 cac yéu cau vé hoan
phuc moi trudng va mot so loai cay nong 1am nghiép da duoc dé cap.
Trong d6 cac loai cdy nong nghiép chinh bao gom: ca phé, che, tiéu,
diéu 106n hot, diéu nhudm; cac loai cay lam nghiép gf”)m ca cac cdy
ban dia nhu diu rai, sao den, thong hai 14, thong ba 14, boi 101 do, tram
tr?ing, tram den... va cac loai nhap noi nhu téch, bach dan camal,
bach dan urd, thong Caribé, tram 14 dai. ..

Qua cac cin ¢t vé co s6 1y luan va thyc tién cling nhu yéu cau
cua cong tac cai tao, hoan phuc moi trudng, cac yéu cau vé nhom
cdy trong chinh, cdy phu trg che phu céi tao dit, ching toi da lap
danh séch so bo gdm 15 loai cdy trong. Trong d6 c6 2 loai cdy
nong nghiép c6 kha ning tréng nong 1am két hop (diéu 16n hot va
diéu nhudm), 3 loai cdy che phu cai tao dat (keo dau, suc sac, cuc
ddng) va 10 loai cay 1am nghiép (keo lai, keo 14 tram, bach dan
U6, tram Uc, tram ta, dau réi, sao den, thong ba 14, thong hai 14,
thong Caribe).

Ap dung phuong phép sang loc va két hop danh gia muirc do
thoa man theo 5 TC trén (trong do TC1 1a bat budc), bude dau xac
dinh céc loai cdy trong co trién vong trén dit b thai sau khai thac
bauxite. O mdi TC, duoc danh gia 1a dat yéu cdu néu loai cay do
dap mg toan b hodc phén 16m cac ndi dung ctia TC do dé ra. Két
qua danh gia va lya chon dugc thé hién & bang 5.

Bang 5. Panh gia, lua chon ciy trong c6 trién vong theo miic
do dap tng TC.

STT Loai ciy TC1 TC2 TC3 TC4 TC5 gg‘gcﬁff;
1 Keo lai X X X X X 5/5%
2 Keo latram X X X 0 X 4/5%
3 Bach dan U6 X X 0 X X 4/5%
4 Tram Uc X X X 0 (¢} 3/5
5 Tram ta X X (6] (0] X 3/5
6 Déu rai X 0 0 X X 3/5
7 Sao den X (0] (0] X X 3/5
8 Théngbala X X X X X 5/5%
9 Théng haila X 0 0 X 0 2/5
10 Théng X X X 0 X 4/5%
Caribé

11 Piéulonhot X X X X X 5/5%
12 Piéunhuom X X X X X 5/5%
13 Keo dau X 0 0 X X 3/5
14 Suc sac X X (0] X X 4/5%*
15 Cucdong X X 0 X X 4/5%

Ghi ch: ky hiéu: (X) la dat yéu cau; (0) la khong dat yéu cau; (*) la loai
cay dugc lua chon.
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Ap dung phuong phép tinh dlem theo trong s6 ddi véi 5 TC
dé x4c dinh cac loai cy trong cd trién vong trén dét bai thai sau
khai thac bauxite. Loai cdy c6 tong trong s tir 8 trd 1én duoc xem
14 loai cy c6 trién vong dé trong trén dat bai thai sau khai thac
bauxite. Két qua danh gi4 theo trong s thé hién ¢ bang 6.

Bang 6. K&t qua danh gia, lya chon cay trong cé trién vong theo
trong s6.

STT  Loai ciy TC1 TC2 TC3 TC4 TC5 g‘;‘l‘é 9
1 Keo lai 3 3 2 1 1 10%
2 Keolatram 3 3 2 0 1 9%
3 Bachdan U6 3 3 0 1 1 8*
4 Tram Uc 3 3 2 0 1 7

5 Tram ta 3 3 0 0 1 7

6 Dau rai 3 0 0 1 1 5

7 Sao den 3 0 0 1 1 5

8 Théngbala 3 3 2 1 1 10*
9 Thong haild 3 0 0 1 0 4
10 Thong Caribé 3 3 2 0 1 O
11 Diéulonhot 3 3 2 1 1 10*
12 Piéu nhuém 3 3 2 1 1 10%
13 Keodau 3 0 0 1 1 5
14 Suc sac 3 3 0 1 1 8*
15 Cuc ddng 3 3 0 1 1 8*

Cén cu muc do dap tmg cac TC danh gia cua tung loai cay (dat
tir 4 TC tr6 1én, trong d6 TC1 1a bit budc) va ¢6 tong diém trong
s0 tir 8 tros 18n, budc dau da chon 9 loai cdy c6 trién vong; trong
6 loai keo 14 tram tuy budc dau dap tng cic TC danh gia va co
diém trong sb cao nhung qua khao st thyc té ¢ cac hién truong
nghién ctru thi loi ndy gan déy it dugc chu trong phat trién (dic
biét trén dit thai sau khai thac bauxite chua hoan thé), dién tich
trong khu vue it, do d6 khong chon loai nay. Két qua cudi cung da
xdc dinh tap doan cay tréng phuc vu cho yéu cau phuc hoan moi
truong dat, TTV trén dat bai thai khai thic quing bauxite gom 8
loai cay (bang 7).

Bang 7. Danh muc ciy trong phuc vu cho yéu cau phuc hoan
moi trudng dat.

Cay nong
nghiép: 2 loai

Cay phu trg, che phu,

Ciy 1am nghi¢p: 4 loai cai tao dét: 2 loai

- Diéu 16n hot
Anacardium
occidentale L.

- Piéu nhugm
Bixa orellana L.

- Suc sac Crotalaria
anagyroides H.B. et K.
- Clic ddng Wedelia
trilobata L.

- Keo lai Acacia mangium x
Acacia auriculiformis

- Bach dan U6 Eucalyptus
urophylla S.T. Blake

- Thong ba 14 Pinus kesiya
Royle ex Gordon

- Thong Caribé Pinus
caribaea Morelet

Qua két qua danh gia tuyén chon cdy trong, da xac lap duoc
danh muc nhom thuc vat, cay trong co trién vong trén cac dang bai
thdi sau khai thac quang bauxite ¢ Tay Nguyén nhu bang 8.
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Bang 8. Danh muyc ciy trong trién vong trén bai thai sau khai
thac bauxite.

LAm Dong DPik Nong
Pia phwong/ T O T
Baii T Baithiida BEME g g B thdi
Al L 2 chwa hoan 5 P chwa hoan
hoan tho 2 hoan tho 2
tho tho
Nhém cdy trong chinh
Cay lam Keo lai, bach  Keo lai, Keo lai, Keo lai,
nghiép dan U6, bach dan thong bala  bach dan U6
thong Caribé U6
Cay nong Didu nhom - Didu 16n -
nghiép hot
Nhém cay phil tro, che phil, cdi tao dit
Cuc df‘)ng Sucsac+  Cuc déng Suc sac +
cuc déng cuc dong

Tu cac két qua nghién ctru néu trén, c6 thé rat ra két luan nhu
sau:

- Yéu cau hoan phuc méi trudng sau khai thac bauxite & Tay
Nguyén di dugc quy dinh tai nhiéu vin ban phéap luat, nhung trén
thuc & hoat dong ndy ¢ cac mo khai thac bauxite méi chi duoc
trién khai & bude dau. Cac dién tich hoan phuc méi truong sir dung
cac loai cay tré)ng van theo cht quan, chua that sy hiéu qua.

- Céc bai thai sau khai thac bauxite di duoc hoan thd va chua
hoan thd ¢6 cac dic tinh khac biét so voi loai dat nguyén trang
(trude khai thic mo). Do vdy, can phai nghién ctu k§ trude khi
quyét dinh xdy dung cac mo hinh trong cy dé phuc hdi méi truong.

- Cong tac tuyén chon cdy trdng can phai dap tmg muc tiéu
hoan phuc méi truong dat, TTV nhung cling phai hai hoa gitta muc
tiéu phong ho moéi truong va myc dich kinh té.

-5 TC dé xéc dinh nhom thyc vat, cay tréng ¢6 trién vong trén
céc bai thai sau khai théc bauxite da dugc xay dung theo céc can
cu khoa hoc va yeu cau thyc tién; dap tmg yéu cau phong hd moi
trudng, cai tao dat, chong x6i mon phi hop véi thuc té dicu kién ty
nhién cua cac khu vuc mo va co6 su chu trong dén hiéu qua kinh té,
¢ thé 4p dung ngay cho cac don vi khai thac mo. Trong qua trinh
ap dung bo TC, can phai sir dung dong bo 5 TC, trong 6 TC 1 1a
yéu cau dAu tién, chi khi TC 1 théa min thi méi xem xét tiép cac
TC con lai.
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- 8 loai cay da dugc xac dinh co trién vong trén cac bai thai sau
khai théc bauxite bao gdm 4 loai cdy 1am nghiép: keo lai (Acacia
mangium x Acacia auriculiformis), bach dan U6 (Eucalyptus
urophylla S.T. Blake), thong ba 1a (Pinus kesiya Royle ex Gordon)
va thong Caribé (Pinus caribaea Morelet); 2 loai cay nong nghi¢p
1a diéu 16n hot (Anacardium occidentale L.), diéu nhudm (Bixa
orellana L.) va 2 loai cay che phu, cai tao dat 14 suc sac (Crotalaria
anagyroides H.B. et K.), clic déng (Wedelia trilobata L.).

- Céc loai cay trién vong da duoc tuyén chon lim co s¢ dé bd
tri cdy trong xdy dung cdc md hinh thir nghiém hoan phuc méi
trudng sau khai thac quing bauxite. Nhom thyc vat, cdy trong da
duge xac dinh theo dang bai thai va dia phuong, thuan tién cho
cong viéc xay duyng mo hinh thtr nghiém ¢ tung dia phuong va
bai thai.

Nhém téc gia xin trén trong cam on sy gitp do vé kinh phi va
cung cap s0 lidu cua Dé tai khoa hoc va cong nghé cép qudc gia
TN17/T04.
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chinh.
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Tai co ciu nganh kinh té theo quan diém
phat trién bén virng: Dinh hwong
va cac giai phap dén 2020 va nhirng nam tiép theo

Ngé Thing Loi", Nguyén Thi Mai Anh?

"Triwong Pai hoc Kinh té Quéc dan
2Kiém todn Nha nuéce

Ngay nhan bai 25/4/2019; ngay chuyén phan bién 29/4/2019; ngay nhén phan bién 28/5/2019; ngay chip nhan ding 30/6/2019

Tom tit:

Nim 2016, Qudc h01 khoa 14 da dwa ra Nghi quyet vé ke hoach co cAu lai nén Kinh té giai doan 2016-2020 (NQ
24/2016/QH14) nhim thure hién cac muc tiéu phat trién bén virng nén kinh te, trong dé c6 muc tiéu tai co cAu nganh
kinh té. leo'ng theo chi dé nay, dua trén nhlrng cian cir ly luan (ly thuyet vé tal co' cau nganh kinh té theo quan dlem
phat trién bén virng) dugc dé xuit va thue tién (muc tiéu nhlem vu tai co ciu nganh kmh té va thue trang co ciu
nganh kinh té Viét Nam), bai viét dé xuat dinh hudng tai co ciu nganh kinh té Viét Nam gan véi thwe hién muc tiéu
phit trién bén virng va cac diéu kién can thiét dé thuc hién trong thoi gian trwéc mit dén 2020 va cho nhirng nim

tiép theo.

Tir khéa: @ 1éch, phat trién bén virng, tai co cAu, toc dd, xu hwéng.

Chi s6 phén loai: 5.2

Nhiing can ci dé xuat dinh hudng

Ly ludn vé tdi co ciu nganh kinh té gin véi phdt trién bén
vitng

Vé nguyén 1y, theo quan diém cua kinh té hoc phat trién, co
cau nganh kinh té phan anh ban chat cta phat trién. Mot nén kinh
té phat trién bén viing, bén canh viéc dat duoc toc do tang truong
nhanh va hidu qua, thi co cu nganh kinh té phai chuyén dich theo
xu huéng bén vimg. Tinh bén vimg ciia co ciu nganh kinh té thé
hién ¢ xu hudng chuyén dich va trang thai ciia co ciu phai bao dam
nhiing yéu cau sau:

Thit nhdt, chuyén dich diing (phi hop) véi xu thé pht trién va
V6i toc dg nhanh. Dicu d6 thé hién 6: (i) Ty trong GDP nganh nong
nghiép gidm di, nganh phi néng nghi¢p ting Ién; (ii) Ty trong cic
nganh dich vy ting 1én va nganh san xuét giam di. Thit hai, cdc
nganh c6 gid tri gia tang cao phdi ngdy cang chiém ty trong lon
trong co' cau GDP. Cac nganh co gi tri gia tang cao bao gom: (i)
Céc nganh san pham c6 ty trong gié trj gia tang so voi tong gia tri
san xudt cao, thuong 1a nhimg nganh san pham trai qua giai doan
ché bién sau, sir dung cong nghé cao; (i) Cac nganh san pham da
duoc san xuét trén quy mé 16n, dong gop ngay cang cao vao tong
gi4 tri gia tang ciia nén kinh té va dang ¢6 kha nang tiép tuc dugc
mé rong. Thit ba, 1y trong cdc nganh kinh té than thién moi truong
va tmg phé dwoc voi bién doi khi hdu ngay cang chiém ty trong
cao trong co' cdu nganh kinh té. Yéu cau nay doi hoi phat trién
manh cac nganh san xuét san phim véi quy trinh cong nghé sach,
str dung thiét bi tiéu hao it ning luong, it gy 6 nhidm méi truong

"Tac gia lién hé: Email: loint@neu.edu.vn
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va thich (mg voi bién doi khi hau co thé gip phai. Thir f, toc do
chuyén dich nganh co cdu GDP phdi déng bg va phii hop voi co
cau lao dong. Nguyén tic nay doi hoi toe do chuyen dich co cdu
lao dong, co cau von dau tu khong duoc nhanh hon toe do chuyén
dich co cdu theo GDP,

Vé phuong phéap luén, viée danh gia két qua ti co cau nganh
c6 dam bao dugc cac yéu cau néu trén duge xem xét theo 2 goc do
1a xu hwong va toc do chuyén dich.

Xem xét xu hudng tai co ciu, bao gdm: (i) Sy thay ddi ty trong
cac nganh phan chia theo nhom nganh kinh té néi chung ¢6 phu
hop voi xu huéng phat trién hay khong; (i) Su thay déi ty trong
cdc nganh gié tri gia tdng cao, trong cong ngh¢ hién dai trong co
cau GDP nhu thé nao; (iii) Sy thay doi ty trong cac nganh than
thién moi truong, tmg pho bién d6i khi hau.

Xem xét toc do tai co cau nganh kinh t& phu hop voi xu huéng
phat trién dién ra nhanh hay cham. N¢i dung nay duoc thyc hi¢n
theo phuong phap vector - hé s cosd. Phuong phap nay luong
héa mirc do chuyén dich giira 2 thoi diém t, va t, bing cong thic:

2o Sl ¥Sit)  rong do S(t), S(t) 1a ty
iy SP(t) x T, SP(t)
trong cua nganh i tai ky gbe va ky nghién ctru, 0 duoc coi la goc
hop boi 2 vector co cau S(t,) va S(t,), cos cang l6n thi cac co cau
cang gan nhau va nguoc 1a1

cosh =

Xem xét sy tvong quan vé toc do chuyén dich cua co cdu GDP
v6i co cau lao dong va von c6 phu hop hay khong: so sanh toc do
chuyén dich theo phuong phép vector - hé s6 cose theo GDP va
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Abstract:

In 2016, the 14th National Assembly issued a Resolution
on the Economic Restructuring Plan for the period 2016-
2020 (Resolution 24/2016/QH14) in order to implement
the goals of sustainable economic development,
including restructuring the economic sector. Based
on the introduction of theoretical bases (the theory of
economic restructuring according to the viewpoint of
sustainable development) and the practice (the objective
of economic restructuring and current situation of
Vietnam’s economic structure), the paper proposes the
orientation of restructuring Vietnam’s economic sector
in association with the implementation of sustainable
development goals and also proposes the necessary
conditions to implement the restructuring of economic
sector in the near future by 2020 and for the following
years.

Keywords: deviation, restructuring, speed, sustainable
development, trend.
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theo lao dong, theo von. Déu hiéu tich cyc chinh 1a téc do chuyén
dich ciia 3 yéu td nay it nhat phai bang nhau, hodc toc d6 chuyén
dich co cau theo GDP phai c6 xu huéng nhanh hon.

Muc tiéu ké hoach tdi co cdu nganh kinh té dit ra

Téi co cdu nén kinh t& va d6i méi mé hinh ting truong ludn
di doi v6i nhau, mo hinh ting truong c6 dugce doi méi hay khong
1a dya vao két qua cua viéc tai co cAu nén kinh t& duoc thyc hién
nhu thé ndo. Nghi quyét vé ké hoach co cu lai nén kinh té giai
doan 2016-2020 (NQ 24/2016/QH14) da xac dinh rd muyc ti€u va
nhiém vu thuc hién tai co ciu nén kinh té va d6i méi mo hinh tang
truong trong giai doan 2016-2020 vé6i nhidu ky vong hon va co
nhitng diém méi [1]. Muc tiéu tong quat ciia ké hoach tai co cau
nganh kinh té dat ra 14, hién dai hoa cong tac quy hoach, co cau
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nganh va vung kinh té theo hudng nang cao nang suat chat luong,
hiéu qua, gan voi day manh hoi nhap kinh té quoc té [2]. Muc tiéu
cu thé trong co cdu lai nén kinh té déi voi timg nganh rat rd rang:

Co chu lai manh m& nganh nong nghiép gin v6i xdy dung nong
thon méi ¢6 hiéu qua, ndng cao chat luong, gid tri gia tang, phu
hop voi tinh hinh bién doi khi hau, nhat 1a chuyén doi cay trong,
vat nudi tai mot s6 dia phuong chiu anh huong 1on clia bién d6i khi
hau; diéu chinh dién tich dat pht hop véi mo hinh san xuit nong
nghiép méi. Tiép tuc d6i moi va nhan rong cac mo hinh san xuat
hiéu qua, phat trién cac hinh thire hop tac, lién két san xuat, tidu
thy nong san theo chudi gi tri, két ndi voi hé théng tiéu thy trong
va ngoai nudc. Hoan thién mé hinh, phat trién hop tac xi kiéu méi
theo Ludt Hop tac x3, 6 chinh sdch manh thu hiit doanh nghi¢p
d4u tu vao ndng nghiép, nong thon; dp dung khoa hoc va cong
nghé (KH&CN) vao sén XUAL. Béy manh thuc hi¢n chuong trinh
xay dung thuong hiéu nong sdn, thuy san Vi¢t Nam.

Co c4u lai thyc chat nganh cong nghiép, phét trién cong nghiép
ché bién sau, ché bién tinh nong, 1am, thuy san, cong nghiép ché
tao; ting manh nang suat ndi bo nganh, tang ham lugng cong ngh¢
va ty trong gid tri ndi dia trong san pham Tap trung vao mét so
nganh cong nghiép nén tang, ¢6 loi thé canh tranh va y nghia chién
luoc dbi véi ting truong nhanh, bén ving gan ket voi bao vé moi
truong. Chu trong phat trlen cong nghiép san xuat linh kién, cym
linh kién, thic ddy mot sé mét hang tham gia sau, c6 hiéu qua vao
mang san xuét va chudi gia tri, phan phéi toan cau. Tao diéu kién
dé doanh nghiép & xuét du 4n dau tu phuc vu muc tiéu co céu lai
nén kinh té.

Thuc hién co cdu lai cac nganh dich vy, duy tri toc do tang
truong cac nganh dich vu cao hon toc do ting truong GDP. Tép
trung phat trién mot sd nganh dich vu c6 1¢i thé, c6 ham luong tri
thire va cong nghé cao. Phdi hop, phét huy sttc manh tong hop cua
cdc b, nganh, thuc hién chuong trinh phat trién du lich quéc gia,
dén nam 2020 du lich co ban tré thanh nganh kinh té mi nhon;
nang cao tinh chuyén nghiép, chét luong dich vu du lich; khuyén
khich cac doanh nghiép dau tu phét trién du lich, chu trong phat
trién du lich rimg, bién, dao. Nhiém vu dit ra trong NQ24/2016/
QH14 1a mot trong nhimg “mong mudn” ctia Nha nudc trong viéc
xac dinh dinh hudng tiép tuc tai co clu nganh kinh té Viét Nam
trong nhirg nam con lai 2019, 2020 va nhimg nam tiép theo.

) Nhitng phat hgén vé bit cdp trong thuwc hién ké hoach tdi co
cau nganh kinh té giai doan 2011-2018

Trong giai doan 2011-2018, bt cdp trong thyc hi¢n ké hoach
tai co cau nganh kinh t& gdm 3 van dé sau: xu hudng chuyén dich
con nhiéu bat hop 1y; toc do chuyén dich c6 xu huéng cham dan;
tinh chét thiéu dong b trong twong quan giita toe do chuyén dich
co cau nganh theo GDP va lao dong.

Xu huéng chuyén dich con nhiéu bt hop Iy:

Dua trén cac s6 liéu thir c?ip, loai bo yéu t6 thué va tro cép, tinh
toan theo cc tiéu chi khac nhau va danh gia theo quan diém phat
trién bén vimg, tic gia rut ra nhitng bat cap vé xu hudng tai co cau
nganh kinh té ¢ Viét Nam nhu sau:



Thit nht, ty trong nganh cong nghiép bién dong that thudng va
khong ding xu thé. Bang 1 1a co cdu nganh kinh té cta Viét Nam
giai doan 2011-2018 [3].

Bang 1. Co cau nganh kinh t& cta Viét Nam giai doan 2011-
2018.

Pon vi: %
N Tingsh ek Smose ey
2011 100 22,1 36,4 41,5
2012 100 21,3 37,2 41,5
2013 100 20 37 43
2014 100 19,7 36,9 43,4
2015 100 18,9 36,9 44,2
2016 100 18,1 36,3 45,6
2017 100 17,04 37,04 45,92
2018 100 16,1 38,1 48,8

Nguon: Téng cuc Thong ke [4].

Bang 1 cho thy, trong giai doan 2011-2018, ty trong GDP
nganh nong nghiép c6 xu huéng giam déu va ty trong nganh
thuong mai - dich vu tang 1én 10 rét hon. Tuy nhién, ty trong GDP
nganh cong nghiép c6 xu hudng ting giam that thuong va bién
dong khong tich cuc. Nganh cong nghiép co ty trong thp thé hién
sy bat hop 1y ddi voi mot quéc gia dang trong qua trinh xay dung
va hoan thién céac t1eu chi dé tr thanh nudc cong nghiép va khong
phi hop ddi véi qudc gia c6 mirc thu nhap trung binh thap.

Thir hai, cc nganh gia tri gia tdng cao, su dung cong ngh¢ cao
va than thién moi truong chiém ty trong thp. D6i voi nganh ndng
nghiép, nong nghiép truyén thong (v6i gia tri gia tang thap) van
dang chiém ty trong cao trong co cu nganh nong nghiép ciia Viét
Nam (hinh 1).
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Hinh 1. Cg cau nganh néng nghiép, 1am nghiép va thiy san giai
doan 2005-2018 (%).
Nguon: tinh toan tir sd liéu clia Téng cuc Thong ké [4].

Nong nghiép cong nghé cao (ca trong trot va chin nudi) dang
phu thudc 80% boi giong nhdp khau, cac yéu to dau vao khac trong
san xuat nong nghi¢p ciing dang phai nhap khau véi toc do tang
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truéng cao nhu phén bén (11%), thude trir sdu (34,9%), méy moc
thiét b, xang dau phuc vu nong nghiép (17,3%), trong khi d6 viée
san Xuét cac san pham nay trong nudc tang truong rat thip: san
xuat thic in gia suc (3,6%), thude trir sau (- -2,6%), phan hoa hoc
(6,7%) (s6 liéu binh quan giai doan 2011-2018).

Trong cong nghiép, mic dii nganh ché bién ché tao dugc xem
la dong lyc tang truong nhanh (xét dén nam 2018, dat 12,98%),
dong gop 7,1 diém % vao ting truong cong nghiép, nhung tinh
chat hoat dong van mang hinh dang cta nhiing “cong xuong gia
cong” (hinh 2).
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Hinh 2. Kim ngach xuat khau 5 mat hang chii yéu nam 2017 va
2018 (tj USD).
Ngubn: Téng cuc Thong ké [4].

5 san phérn ché bién ché tao xuét khau chu lyc cua Viét Nam
déu 1a cic san pham mang tinh gia cong va nhin chung déu dugc
thuc hién ¢ cac doanh nghiép FDI. Riéng ¢ nganh dich vy, co céu
nganh nay dugc thé hién & bang 2.

Bang 2. Co ciu nganh dich vu giai doan 2010-2018.
DBon vi tinh: %

Nam 2010 2017 2018
5;1;:221;:}/1?;21; fl,l::a chira 6 t6, mo t0, xe may 207 252 265
Van tai, kho bai 7,8 7.4 6,5
Dich vu luu tra va dan uéng 9,8 9,5 9,2
Théng tin va truyén thong 25 25 17
Hoat dong tai chinh, ngan hang va bao hiém 146 14,1 129
Hoat dong kinh doanh bat dong san 16,5 124 11,1

Hoat dong chuyén mon, khoa hoc va cong nghé 3,5 3,5 3,0
Hoat dong hanh chinh va dich vu hd tro 1,0 0,9 0,9

Hoat dong cua cac td chire chinh tri xa hoi, quéc

phong, an ninh 6,9 7,0 6,6

Gido duc va dao tao 6,3 6,0 8,9
Y té va hoat dong trg gitp xa hoi 29 29 66
Ngh¢ thuat, vui choi, giai tri 1,8 1,5 1,4
Hoat dong dich vu khac 4,3 42 4,1
Hoat dong lam thué cac cong viéc trong cac ho gia

dinh, san xuat san pham vat chat va dich vu tu tiéu 0,4 2,9 0,4
dung cua h¢ gia dinh

Ngudn: Téng cuc Thong ké [4].
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Qua bang 2 cho théy, ty trong linh vuc dich vu truyén théng
nhu thuong mai, van tai, dich vu luu tri va an uéng chiém khoang
42-43% ty trong khu vuc dich vy trong giai doan 2010-2018.
Trong khi do, ty trong cac nganh dich vu mang tinh dong luc, c6
ham luong tri thirc cao, ty trong van rét thip, thim chi con giam di.

Téc do chuyén dich c6 xu hwong cham dan:

Sir dung phuong phap tinh toan hé sé chuyén dich co ciu
nganh dua trén s6 liéu thong ké GDP giai doan 2001-2018, két qua
tinh toan hé s6 chuyén dich co ciu nganh kinh té cta Viét Nam giai
doan nay, so sanh voi cac giai doan trude duge thé hién & bang 3.

Bang 3. Hé s6 chuyén dich co ciu nganh kinh t& Viét Nam giai
doan 2001-2018.

Giaidoan  cos 0 T§ 1& chuyén dich
2001-2005  0,998827  2,775345 3,08
2006-2010  0,999649 1,518063 1,69
20112018 0,999749 1,284199 1,41

Nguon: tinh toan ti sd liéu cia Téng cuc Théong ké.

Tinh binh quan ndm giai doan 2011-2018, ty trong GDP nganh
nong nghiép chi giam 0,5 diém phan tram. Néu vé6i toe do giam
nhu vy, du bao khoang 18-20 ndm nira thi ty trong ndng nghiép
mai xuéng dudi 10% va Viét Nam mdi thye hién duoc ti€u chi
nuée cong nghiép & tiéu chi ty trong nong nghiép trong co cau
nganh kinh té.

Tinh cﬁdt thiéu dong bé trong twong quan giita toc do chuyén
dich co cau nganh theo GDP va lao dong:

 Su thiéu ddng bg trong tuong quan gitra toc d chuyén dich co
cau nganh theo GDP va lao dong thé hién qua bang 4 va bang 5.

Bang 4. Hé s chuyén dich theo lao dong.

Giai doan cos0 0 T§ 1¢ chuyén dich (%)
2001-2018 0,913241 24,04 26,71
2001-2010 0,972046 13,58 15,09
2011-2018 0,986977 9,26 10,29

Bang 5. Hé so chuyén dich theo co cau nganh.

Giai doan cos0 0 ;I;Z)lé chuyén dich
2001-2018 0,988002 8,884531 9,87
2001-2010 0,997264 4,239088 4,71
2011-2018 0,994271 6,135996 6,82

Ngudn: tinh toan clia tac gid wi Nién gidm thong ké.

Céc s6 liéu tinh toan bang 4 va 5 cho thdy, tdc do chuyén dich
co cau GDP (x4c dinh theo ty 18 chuyén dich) cham hon kha nhiéu
50 voi hé s chuyén dich co cu lao dong. Didu nay phan 4nh hai
van d&: (i) Su “qud tai” ciia khu viee phi nong nghiép (bao g&m
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ca cong nghiép va dich vu). Khi s6 lao dong khu vuc nong nghiép
chuyén sang qua nhanh, quy mé kinh t& phi nong nghiép khong
du st chira da 1am cho tinh trang thit nghiép tra hinh & khu virc
ndy ting lén, ning suét lao dong tang cham lai, din dén muc ting
truong GDP phi nong nghi¢p cham hon muc tang trudng lao dong
& khu vuce nay; (ii) Lao déng nong nghiép chuyén sang phi nong
nghiép chi duoe tiép nhan & khu viee san xudt nang sudt lao dong
thap. Do trinh d9 cua lao dong nong nghiép thp nén khi chuyén
sang khu vuc phi nong nghiép, phan 16n chi ¢6 kha nang kiém viéc
lam ¢ khu vyec thi truong thanh thi khong chinh thie, cac don vi
kinh té quy md nho, vira, mot s0 lao dong dugc lam viée trong cac
doanh nghiép FDI chu yéu ddm nhan céac khau lao dong gidn don,
lép rép, gia cong. .., vi thé ning suat lao dong rit thap.

Nhitng nhén té gdy tic dpng khong tich cuc dén két qua tdi
citu triic nén kinh té theo nganh

- Trinh d6 cong nghé san xuat va vn nhan lyc thap. Didu nay
thé hién & dong gop cua TFP vio ting trudng & mic thip (bang 6).

Bang 6. Ty 1¢ déng gép clia cac nhan to san xuat téi tang trudng
GDP.

Ném Pong gop Pong gop Pong gop
ciating K cuatingL  cia ting TFP

Giai doan 2011-2018 54,29 19,86 25,83

Giai doan 2006-2010 83,45 34,62 -18,07

Giai doan 2001-2005 66,73 21,38 11,89

Ngubdn: tinh toan i s& liéu clia Tdng cuc Thong ké.

Hién nay, nhan t6 TFP méi dong gop khoang 1/4 vao ting
truong kinh t& ¢ Viét Nam, c6 tang 1én so v6i nhing giai doan
truéc nhung con rat thap so véi cac nude phat trién trong khu
vue (chiém tir 40-60%). Day 1a mot rao can kha 16n tac dong
khong tich cuc dén chuyén dich co cdu nganh theo huéng bén
vig [5, 6]. San pham xuit khau phan 16n 1a gia cong va dugc
thuc hién ¢ cac doanh nghi¢p FDIL

Mic dii tong kim ngach xuat khiu c6 su gia ting dang ké,
nhung: (i) Co cAu hang xuét khau van khong ¢6 su thay doi dang
ké trong giai doan 2011-2018 (nhom hang cong nghiép ning va
khoang san chiém khoang 44-45% tong kim ngach hang hoa
xuat khau; nhom hang cong nghiép nhe va tiéu thu cong nghiép
chiém 40-41%; nhém hang nong 1am nghiép chiém 10-11%;
hang thiy san chiém 4%); (ii) Tinh chét san pham xuét khau
van cha yéu la cic mat hang thd, cong nghiép gia cong lap rap
chiu tic dong nhiéu cua bién dong gid trén thi truong quc té
va c6 gia tri gia ting thap; (iii) Toc do tang truong xuét khau
cao trong thoi gian qua 1a nho sy dong gop chinh boi xuat khau
& cac doanh nghiép FDI véi ty trong xuat khau chiém trén 70%
va tang truong khoang 25% (khong ké dau tho).



- Viéc lya chon khong hop 1y cac dong luc ting trudng cho
nén kinh té. Su khong hop Iy nay thé hién ca trong viéc lua
chon cac san phém dong luc, cac nganh kinh té dong luc, cac
ving trong diém... Viéc lya chon khong hop 1y céc dong luc
tang truong da lam cho viéc dau tu huéng vao cac dong luc do
trd nén khong hiéu qua. Chuyén dich co cdu dau tw da nhanh
hon nhiéu so véi chuyén dich co cdu nganh theo GDP.

- Chua thyc hién t6t cac mdi lién két nganh va ving trong
qua trinh phat trién kinh té gdy hiéu ung khong tich cuc cho
tai co cau nganh. Bai viét st dung chi sé Moran (1950), theo
d6 néu ding z-score dé kiém dinh ¥ nghia thong ké cua chi s6
Moran, néu z-core nhan gid tri <-1,96 hodc >1,96 thi chi s6
Moran c6 ¥ nghia thong ke, tirc 1a cac nganh trong viing ¢6 su
lién két v6i nhau dang ké. Sir dung sb lidu VA céc nganh tai
cac tinh st dung 3 phuong an khoang canh la 45 km, 90 km,
135 km, 180 km tinh toan duoc gia tri cua chi s6 Moran theo
56 liéu ¢ bang 7.

Bang 7. Chi s6 Moran (1) tinh theo GRDP/ngui.

Niam 0-45km 0-90 km  0-135 km 0-180 km
Moran (I) 0,122 0,127 0,051 0,029
2010
Z-score 0,833 1,95 1,29 1,066
Moran (I) 0,271 0,188 0,077 0,039
2015
Z-score 1,73 1,78 1,8 1,29

Nguon: tac gia tinh toan.

Cac s6 liéu tinh toan nam 2010 va 2015 cho thdy, tat ca cac
gia tri z-score déu ndm trong khoang {-1,96+1,96}, vi vay chua
di co so bac bo gia thuyét H, (Moran (I) = 0). Héu nhu chua
c6 dau hiéu c6 lién két kinh té gitta cac dia phuong trong ca
nude. Diéu nay cho thdy, tinh lién két giira cic doanh nghiép
trong nganh, gitra cac khu vure kinh té (nha nuéc, tu nhan va FDI)
d&u thyc hién khong hidu qua, cac lién két kinh té yéu da lam cho
viéc tai co cau theo nganh kinh té giita cdc ving, dia phuong thuc
hién kho khan.

Dinh hudng va khuyén nghi chinh sach tai co cau nganh kinh té
theo yéu cau phat trién bén viing

Pinh huwdng tdi co cdu nganh kinh té

Dé c6 mot co cau nganh kinh t& dat cac yéu cau mang tinh
nguyén tac cua phat trien bén viing, cdn ctr vao nhirng han ché
phat hién ¢ trén, chiing toi dua ra cac dinh hudng sau:

Thir nhat, xac dinh 16 chuyén dich co cdu nganh kinh té phai
nhim vao muc tiéu phat trién bén viing nén kinh té. Chuyén dich
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co chu nganh kinh té tao dugc sy lan toa tich cuc dén tang truong
kinh té nhanh va hiéu qua, ning cao ning suét lao dong xa hoi,
va cubi cung phai din dén tang nhanh thu nhap binh quan dau
nguoi, bio dam moi truong tot, img pho dugce bién doi khi hau.
Vi dinh hudng nay, viée tai co cdu kinh té theo nganh hudng toi:
gia tng ty trong cong nghiép lén 40-41% va giam ty trong nong
nghiép xudng con khoang 13% vio niam 2020; gia ting ty trong
nganh kinh & ¢6 gi4 tri gia ting cao, sit dung cong nghé cao va
than thién mai truong.

Thit hai, lya chon ding céc san pham dong lyc ting truong
kinh té. Xac dinh ding danh muc cac dong luc ting truong chinh
la tao dung t6t tru cot cho phat trién bén vitng va la chia khoa de
thyc hién higu qua tai co cdu nganh. Cac nganh san pham dong
Iyc, theo quan diém cua ching t6i bao gdm: nhitng san pham c6
céc ddu hiéu loi thé so sanh va co kha nang chuyén manh thanh
loi thé canh tranh, gom: (i) Nong nghiép 1a cac san pham nong,
lam, thuy san c6 quy mo 16n, gi tri kinh té va chat lugng cao; (i)
Cong nghiép 1a cac san phim cong nghiép thudc thé hé thu hai
(c6 dung lugng vén va lao dong ngang nhau) nhu cong nghiép
ché bién sau san phdm nong nghiép, cong nghiép co khi ché tao
(san xuét o 0, xe mady, dién tr), dét may, giay da (san xuét chir
khong phai gia cong, lap rap); (iii) Kinh té bién bao gdm ca danh
bat, nudi tréng hai san, dong tau, dich vu van tai bién, kho béi;
(iv) Dich vu du lich gf“)m du lich lich sir, van hoa, du lich chién
tranh, du lich sinh th4i, du lich rimg, bién, du lich mao hiém. Mot
s6 nganh, san pham thugng nguon can dugc wu tién phét trién dé
xay dung, b sung loi thé canh tranh cua nén kinh té: (i) Nganh
khai thac va ché bién dau khi (cung cap nguyén liéu cho nganh
cong nghiép hoa chat); (i) Ngdnh san xudt gang thép (cung cap
nguyen liéu cho nganh co khl ché tao Va dién tw); (iii) Nganh san
xudt soi to, vi to, sm cao cdp (cung cap nguyén liéu cho nganh
dét, may); (iv) Mot s6 nganh san phdam phy tro cho nganh cong
nghiép miii nhon nhom 1 nhu dét, may, da gidy, co khi san xuat 6
t0, xe may...; (v) Mot s0 nganh dich vu chat luong cao.

Thir ba, ¢6 chién luoc dau tu phat trién vao cac dong luc
tang truong. Can trién khai xdy dung céc chién lugc phat trién
cac dong lyc ting trudng, 14p cac quy hoach ving cho phat trién
cac dong luc, hoan thién céc chinh sach khai thac, huy dong va
str dung ngudn von dau tu, ngudn nhén lyc, cong nghé cao nham
muc tiéu tao dung 1gi thé canh tranh déi véi nganh va ving dong
luc. Pay s€ la dong luc dé thuc hién cac két qua tich cuc cta
chuyén dich co ciu nganh kinh té.

Thir tu, tao sy lan toa tich cuc cua phat trién nhom nganh,
viing dong luc dén phat trién cac nganh khac, nhét 1a lan toa dén
cac nganh kinh té hd trg nham phat huy loi thé ctia mo hinh phat
trién hai hoa dé thuc hién muc tiéu phét trién bén vimg trén co so
mot co cau nganh kinh té ¢6 hiéu qua dugc to chirc trén nén ting
truc xoay la cac nganh dong luc.
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Thir nam, dinh huéng mo trong qué trinh thyc hién muc tiéu
chuyén dich co cau nganh kinh té, trong 6 nhan manh dén viéc
tao dung cac chinh sach thu hut céc nguf")n von dau tu, nguén
nhan lyc chat lwgng cao tir bén ngoai, nhat 1a cac ngudn tir FDI.
Trong chién luge thu hat FDI, nhdn manh dén viéc thu hat vao
nhirng nhém nganh dong luc ciia qudc gia nham muc tiéu tao loi
thé canh tranh ddi voi nhitng nhom nganh nay.

Khuyén nghi mot s6 gidi phap

Gién voi nhitng nguyén nhan gy ra cac bat cap trong viéc tai
co cau nganh kinh té, tac gia khuyén nghi nhiing giai phap cap
thiét sau:

Thit nhdt, ndng cao trinh dé cong nghé, trude hét doi voi cac
nhom nganh kinh té dong luc nham tao dung loi thé canh tranh
doi voi cac nganh dong lyc:

Thyc hién giai phap nay, kién nghi cac tinh can két hop dong
b6 2 nhém chinh sach 1a: thuc hién chuyén giao cong nghé bang
con duong thu hut FDI va tang cuong R&D trong ndi bo tinh.
Vé ddy manh va ning cao hiéu qua ciia chuyén giao cong nghé qua
cdc dy an FDI, kinh nghiém cua cac nudc NIC trong thoi ky thue
hién chuyén giao cong nghé tir FDI 1 chuyén giao cong nghé nén
dugc khuyén khich theo mot trong hai cach (chuyén giao theo
chiéu ngang hoic chuyén giao theo chiéu doc). Nhu’ng co ché cho
viéc chuyén giao cong nghe theo chiéu ngang bao gdm: (i) Hoc
tap dya vao quan sat va bat chudc; (ii) Chuyén dich lao dong giita
cac tap doan da qudc gia v6i cac cong ty ndi dia; (iii) Thong qua
ap lyc canh tranh d6i v6i cac doanh nghiép trong nudc. Nhitng
hiéu (g ctia chuyén giao cong nghé theo chiéu doc xuét phat tir
nhimg mdi lién két giita céc tap doan da qubc gia va nhimg nha
cung cp ndi dia hodc nhimmg co so san xuat. O truong hop nay,
cac tap doan da quéc gia co thé thuc sy cung cap cho cc doanh
nghiép ndi dia nhitng cong nghé méi trong nd luc nang cao ning
sut trong chudi san xudt. Cac mdi lién két theo chiéu doc khac
¢6 thé ké dén nhu hd tro k¥ thuat, dao tao hodc nhitng uu dai cho
cac doanh nghiép ndi dia. Vé ddy manh R&D trong nwdc theo
huwdng tang cwong khéi nghiép trén co so lay doanh nghiép lam
trung tam dé dinh huong hoat dong KH&CN: t6 chirc tot hoat
dong R&D véi muc dich lya chon nghién ctiru tmg dung, tro gitip
cho nhan biét, cai bién va hip thu cong nghe nudc ngoai, st dung
n6 voi mire d9 thue hanh theo hudng tiép can cac tiéu chuan qudc
té ciing nhu tao ra nhimg cong nghé ban dia méi du6i dang sang
ché. Pé thyc hién duoc diéu nay, ting cuong khoi nghiép theo
quan diém ldy doanh nghiép lam trung tim dé dinh huéng cac
hoat dong KH&CN trong cac don vi nghién ctru, cac co quan,
truong dai hoc. Can hinh thanh mé hinh trung tam canh tranh,
trong do trong tam la lién két gilra cac truong dai hoc trén dia ban
tinh véi cdc doanh nghiép va S6 KH&CN s& lam trong tai trung
gian. Trung tAm bao gom céc doanh nghiép, cac truong dai hoc,
cac nha dau tu va cac to chirc kinh té - xa hoi tw nguyén lién két,
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phdi hop v6i nhau nham nang cao hiéu qua ciia cac hoat dong
nghién ctru, chuyén giao va img dung cong nghé vio san xuat,
kinh doanh nham nang cao nang lyc canh tranh ciia timg thanh
vién tham gia [7].

T hu’ hai, bao dam dong bo gm’a chuyén dich co cau GDP véi
co cdu lao dong va co cdu von dau t:

Doi v6i chinh sach bio dam von dau tw, can tang ty 18 dau tu
truc tiép cho san xut trong tong dau tw phat trién. Cu thé: Chinh
sach tang cwong thu hut FDI: tang ty 1¢ FDI 1én khoang 30%
tong von dau tu. Tuy vdy trong qua trinh mé ctra thu hut FDI, can
¢6 quan diém lua chon: (i) Céc nha du tu c6 thé manh phu hop
voi nhimg nganh dong luc, 1am truc xoay cho qua trinh chuyén
dich co cdu; (i) Céc nha dau tu c6 ning lyc von 16n, cong nghé
gdc, hién dai; (iii) Han ché dong von dau tur tir Trung Quéc quy
mo nhd, st dung thiét bi lac hau, 6 nhiém moi truong cao. Chinh
sdch linh hoat trong viéc khai thic cdc nguon tich liy trong dén
cue diwdi cd hinh thire dau tie triee tiép va ddau tw gidn tiép: dé huy
dong dugc dudi dang dAu tu truc tiép can nhén manh dén cac
chinh sach c6 lién quan dén méi trudng dau tu va co hoi bo von.
Con dé huy dong dudi dang dau tu gian tiép thi can ¢6 chinh sach
linh hoat nham tao kha nang sinh 10i cho céc khoan tién giri ciing
nhu dam bao tinh da dang ddi voi san phém tin dung, cac thu tuc
don gian cling nhu tinh tién tich trong thanh toan. Chinh sdch
bdo dam lao dong: quan trong nhat trong giai doan nay 1a tap
trung trude hét vao viée sip xép, bao dam viéc lam cho lao dong
di chuyén tir nganh nay sang nganh kia trong qua trinh tai co cdu
lao dong nham néng cao ning suat lao dong xa hoi, giam toi mirc
thap nhat ty 1¢ that nghiép ¢ thanh thi va ning cao ty 1¢ sir dung
thoi gian lao dong & nong thon; tiép dén 13 néng cao hidu suat
lam viéc cia ngudi lao dong, bao gdm: (i) Dao tao nghé, k¥ ning
phit hop véi diéu kién lam viéc nham tao diéu kién cho nguoi lao
dong c6 thé tiép nhan viéc 1am trong diéu kién chuyén doi nghé
nghiép va yéu cau lao dong cao hon; (ii) Tang cuong ¥ thirc, ky
luat va phong cach nguoi lao dong nhim ning cao hidu sudt lam
viée; (iii) Xue tién va hd tro giai quyét viéc 1am nhdm tao co hoi
¢6 viéc lam phu hop cho nguoi lao dong.

Thit ba, tang cuong t6 chire lién két san xudt giita cdc nganh
trén co so cdac nhom nganh kinh té dong luc:

Vén dé quan trong cia giai phap nay 1a can da dang hod to
chtrc cac mé hinh lién két cac nganh. Cu thé: (i) Di v6i nganh
co khi ché tao can t6 chirc dudi dang mo hinh cluster dya trén
nguyén ly cung cdp va trao ddi san pham cho nhau. Can dau tu
t6 chirc cac doanh nghiép 16n véi chirc nang 1a doanh nghiép dau
dan dé tir d6 phét trién doanh nghiép vé tinh chuyén san xuat san
pham cong nghiép hd tro cung cdp cho doanh nghiép dau dan;
(ii) P6i voi nganh ché bién nong 1am san: mo hinh lién két 1
mo hinh chudi gia tri san xuat va tiéu thy theo nguyén tic gin
két dau vao v6i dau ra, voi sy tham gia hd tro cia chinh quyén
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dia phuong trong viéc thyc hién chirc nang dau mbi gilra cac chu
thé tham gia san xut kinh doanh tir giai doan gidng - san xuat
- ché bién va tiéu thy; (iii) Nganh du lich cn duoc t6 chirc lién
két dudi dang du lich tong hop trén co sd két hop loai hinh du
lich véi cac diém du lich va hé théng két cAu ha t?mg phuc vu du
lich. Di déi véi viéc phat trién cum diém du lich can phat trién hé
thong két cdu ha ting két ndi giita cac diém trong cum du lich va
két nbi voi hé thong giao thong qubc gia va tinh.

Thir tw, hoan thién cdc chinh sach thuc hién mé hinh phat
trién bao trum nham tang cuong tac dong cua tai co cau nganh
kinh té:

Theo yéu cau ciia mé hinh ting trudng bao trum, cc chinh
sach can duoc hoan thién theo 2 hudng: (i) Lam cho tat ca moi
tang 16p dan cu (gidu va ngheéo, ving dong lyc hay cham phat
trién) déu dugc thoa strc tham gia vao cong cudc tang truong kinh
té dé huong loi tryc tiép tir thanh qua ting truong; (i) Thuc hién
kip thoi viée phan phdi lai thanh qua ting truong giita céc tang
16p dan cu, gitta cac dia phuong dé tao ra mot dong thai tich cuc
va cong bing vé tién bo xa hoi cho con ngudi. Theo dinh huéng
nay, can ch ¥ dén: Mot s6 chinh sich nhdam tao binh ddng vé co
héi tham gia vao qud trinh ting treong kinh té cho moi nguoi: (i)
Phét trién manh hé théng két cAu ha téng két ndi, nhat 1a hé théng
giao thong va hé thong thong tin céc ving dong lyc thu hut dau
tur vOi chc viing sdu ving xa - noi cung cap ngudn lao dong, xod
b6 “thé ¢6 1ap“ cho cac ving chdm phat trién; (ii) Giam bét tinh
chét bat hop 1y dang han ché di cu (chinh sach quan 1y ho khau,
cong nhan quyén st dung dat va quyén tiép can cac dich vu xa
héi cua lao dong di cu...); (iii) Tang cuong cung cap céc dich vu
gido duc, stic khde va xa hdi tai cac vung sau, ving xa dé ho c6
i didu kién vé kién thic hay tay nghé cu thé dé tham gia truc
tiép trong vi¢c tao thu nhap. Mot $6 chinh sach dam bdo su cong
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bang trong thu hwong cdc thanh qua do ting trwedng mang lai:
trong giai doan ndy can doi méi cac chinh sach lao dong - xa hoi,
dac biét 1a chinh sach danh cho nguoi nghéo, déng bao dan tdc
thiéu s0, cac dbi tuong d& bi ton thuong (nguoi gia, nguoi tan tat,
phu nit, tré em...); phat trién mang lu6i an sinh xa hoi (bao hiém
x4 hoi, bao hiém y té, tro cap thit nghiép...) nhim dam bao hd
tro diing doi twong mot cach cong bang; wu tién dau tw cong cho
khu virc nong thon, dic biét 1a ving doi nghéo dé tao diéu kién
b6 sung, hé trg cho ngudn von tu nhan do lao dong di cu chuyén
vé phat trién tao viéc lam.
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Trong thap nién vira qua xudt hién nhiéu 4n pham viét vé lich
str dudi cac dang thire va thé loai khéc nhau. Trong loai hinh théng
su, dang ké nhit 1a cac bd sach do Khoa Lich st, Truong Dai hoc
Su pham Ha N¢i (ba tap); Khoa Lich stt, Truong Dai hoc Khoa hoc
X4 hoi va Nhan vin, Dai hoc Quéc gia Ha Noi (bon tap); va Vién
Su hoc, Vién Han lam Khoa hoc X2 hgi Viét Nam (15 tap) bién
soan va cong b6 [1-3]. Céc séch lich st chuyén aé cling duoc bién
soan rat cong phu, trong d6 bo 14 tap Lich sir Quan sy Viét Nam
va 5 tdp Lich st Tu tudng quan su Viét Nam duoc coi 13 nhiing
cong trinh mang tinh tong két c6 gia tri [4]. Tuy nhién, qua viéc
bién soan cdc b s, gidi str hoc noi riéng va xa hoi noi chung nhan
thay sy can thiét phai c6 mot bo lich sir mang tim quoc gia, lam
diém tua hoc thuat va dap ung viéc nghién clru, tim hiéu sau cua
kiéu bao & nude ngoai va gidi hoc gia ciing nhu nhimg ngudi quan
tim dén Viét Nam trén thé gioi.

Trude doi hoi cap bach cua dong dao dgc gia trong va ngoai
nuée, dong thoi cing Xudt phat tir nhu cau s6m ¢ mot bg lich sir
chinh thitc mang tim ¢& qudc gia, gop phan lam co so khoa hoc
cho viéc hoach dinh chinh sach, xu 1y cac van d lién quan dén
lich str dan tgc va gidi thiéu lich su dat nude ra nudc ngoai, Ban
Bi thu Trung wong Pang da ban hanh chu truong nghién cru, bién
soan mot bo lich st Viét Nam véi quy mo nhiéu tap va giao cho
Ban Cén sy Pang Bo Khoa hoc va Cong nghé trién khai cac budc
tiép theo [5]. Ngay sau d6, Thu tuéng Chinh phu da giao cho céc
B9 lién quan thyc hié¢n Két luan nay cta Ban Bi thu [6]. Mot pé
an khoa hoc xa hoi va nhan van cap québc gia di dwgc thanh lap'.

'Pé 4n ndy do ¢ GS Phan Huy L& lam Chii nhiém va ¢6 3 Pho Chu nhiém 1a: GS.TSKH
Vit Minh Giang, PGS.TS Tran Pirc Cudng va GS.TS Nguyén Quang Ngoc cling vdi 2
thu ky khoa hoc 1a PGS.TS Vit Van Quén va PGS.TS Poan Minh Huan.
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Thu’dng truc Ban Bi thu’ Tran Quoc Vugng va Bo tru'dng Bd Khoa
hoc va Cong nghé Chu Ngoc Anh sau budi lam viéc véi Ban Chu
nhiém va Thu ky Dé an.

Nhu vy, khac voi cac bg lich str Viét Nam da xuat ban trude day,
nghién cuu, bién soan bg lich su Viét Nam lan nay la mot nhiém
vu quoc gia, mang tinh chat mgt by Quoc su.

Trude mot nhiém vu ¢6 tam quan trong dac biét nay, Ban Chu
nhiém Dé an di ¢6 qua trinh chuan bi hét strc cong phu voi nhiéu
cudc lam viéc voi cac chuyén gia trong va ngoai nudc. Trén co sO
d06 da hinh thanh mot Hoi déng khoa hoc gf”)rn 21 nha khoa hoc ¢6
uy tin va chon loc dugc doi ngii chuyén gia lam chu bién cac tap.
Pé thong nhit vé quan diém, phuong phap va thé thirc bién soan,
Ban Chu nhiém da xdy dung mot b tai liéu hudng dan cu thé,
hop lai thanh mdt cudn cdm nang goi chung la Thé 1¢ bién soan
b6 Lich sir Viét Nam [7], bao gom 4 phan Tong quan vé Dé an;
Thé 1é chung ciia cong trinh; Thé 1& phan lich sir va Thé 1¢ phan
bién nién sy kién lich su. Co thé noi, ddy 1a mot dé 4n cip qudc
gia duoc chuan bi va trién khai mot cach bai ban, khoa hoc va hét
suc than trong.

Ciing do tAm quan trong cua nhiém vy ma Dé 4n ludn nhan
duoc su ho tro, gitp do rat hiéu qua cua lanh dao B Khoa hoc va
Cong nghé. Pong chi Bo trudng di c6 nhidu budi 1am viéc véi Ban
Chii nhiém Dé an hodc tryc tiép du cac phién hop Hoi dong khoa
hoc cta Dé an, qua d6 co nhitng chi dao kip thoi, tao diéu kién
thuan loi cho cac nha khoa hoc. Pé 4n ciing nhén dugc sy quan
tam ddc biét cua lanh dao Pang va Chinh phu. Déng chi Thuong
tryc Ban Bi thu Trin Qudc Vuong va Pho Thi tuéng Chinh phu
Vii Pic Pam d danh thoi gian lam viéc voi Ban Chii nhiém Dé
an va tryc tiép cho y kién chi dao.

Su khac biét trudc tién cua bo “Qudc su” 1a quy mo do so.
Phan thong st bao gom toan b tién trinh lich sir tir thoi nguyén
thity dén nam 2015 duoc trinh bay trong 25 tap dugc phan chia
theo cac khung thoi gian: Tap I (Thoi nguyén thay), Tap II (Thé
ky VII trudc cong nguyén dén nim 179 trude cong nguyén), Tap III
(179 trudc cong nguyén - 905), Tap IV (905 - 1009), Tap V (1009 -
1226), Tap VI (1226 - giita thé ky XIV), Tap VII (Giita thé ky XIV
- 1427), Tap VIIT (1427 - 1527), Tap IX (1527 - 1592), Tap X (Pang
Ngoai 1592 - 1771), Tap XI (Pang Trong 1558 - 1771), Tap XII
(1771 - 1802), Tap XIII (1802 - 1858), Tap XIV (1858 - 1884), Tap
XV (1884 - 1896), Tap XVI (1896 - 1918), Tap XVII (1918 - 1930),
Tap XVIII (1930 - 1939), Tap XIX (1939 - 1945), Tap XX (1945 -
1954), Tap XXI (1954 - 1965), Tap XXII (1965 - 1975), Tap XXIII
(1975 - 1986), Tap XXIV (1986 - 2000), Tap XXV (2000 - 2015).
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Khoa hoc Xa héi va Nhan van ==

Ngoai cac tap thong su, san phém cua D& an con bao g6m 5
tap Bién nién su kién: Tap I (Thoi nguyén thiy dén 1400), Tap 11
(1400 - 1771), Tap I (1771 - 1858), Tap IV (1858 - 1945), Tap V
(1945- 2015). Bé thyc hién nhiém vu nay, Dé an di tap hop dugc
mot doi ngii 1én toi gan 300 nha sir hoc trong ca nude va mot sb
cong tac vién nude ngoai. Day 1a mot cong trinh st hoc ¢6 quy mod
16n chua timg c6 ca vé s luong ngudi tham gia, s6 tap va dung
lugng danh cho mdi giai doan lich sir.

Diém mdi can ban: quan diém “toan thé” va “toan dién”

Mot diém méi co thé noi la cin ban bo Lich sir Viét Nam lan
nay duoc bién soan theo quan diém co tinh nguyén tic dugc gbi
gon trong 4 chit: “toan thé” va “toan dién” [7]. Lich st toan bo hay
con goi 1a lich sir day du (Entire History) khong phai 1a mdi trong
viéc trinh bay céc bo thong sir. Day 1a mot quan diém ma theo do,
gioi str gia cua mdi quoc gia phai ¢6 trach nhiém nghién ciru va

trinh bay day di cac bién ¢ lich sir quan trong d timg dién ra trén
lanh tho nude minh mot cach khach quan va khoa hoc.

Viét Nam la qudc gia ¢6 lich sir 1au doi voi nhimg ndi dung vo
ctng phong phu. Trén lanh tho hién tai ciia nuoc ta, tir xa xua da
tung hinh thanh nhiing trung tim van minh gin v6i nhitng qudc
gia ¢ dai ¢ tam anh hudng 16n trong nhitng thoi ky lich st khac
nhau. Cac cu dan ¢ phia Béc da tumg xdy dung nén nén vian minh
Song Hong ruc rd, lam nén tang vat chat v tinh than cho su hinh
thanh va phat trién nha nudc Vin Lang, Au Lac; ¢ ven bién mién
Trung, tr nén van hoa Sa Huynh da dan hinh thanh nha nudc Lam
Ap, Champa; va v6i van minh Oc Eo ¢ viing ha Iuu song Mé Kong,
nha nudc Phi Nam di timg c6 thoi 1a trung tam cang thi lién thé
gi6i. Ba nha nudc trén day c6 sy lién hé nhét dinh tir thoi ¢d dai,
nhung 13 3 thyc thé lich st twong ddi doc 1ap. Vi nhidu 1y do, trong
sudt mot thoi gian dai trude day, cac b lich s Viét Nam thuong
duogc trinh bay theo hudng nhan manh dong chay cua lich str ngudi
Viét (Kinh), theo do, cac nen vin minh va cic vuong qudc ¢b dai
phia Nam duoc thé hién rat mo nhat, tham chi hoan toan thiéu
vang trong cac by thong sur. Diéu nay di dan t6i tinh trang ma nhu
nhan xét ciia mot s6 str gia nude ngoai 1a: “ngudi Viét di dén dau,
lich sir Viét Nam t6i d6”. Day khong chi 14 sy khiém khuyét trong
nhan thirc khoa hoc ma nguy hai hon con lam anh huéng dén tim
tur, tinh cam ctia nhiéu cong dong cu dan va 1a k& ho cho céc thé
Iyc thi dich xuyén tac, chia & va chong pha. Pua ra “quan diém
toan bd” nhu mdt nguyén tic nghién cru va bién soan, toan bd
ndi dung dugc thé hién trong bo Lich st Viét Nam déu léy lanh
thd Viét Nam hién tai lam khong gian Xuét phat. Lich st tir thoi
nguyén thuy dén thoi hién dai trén toan cdi Viét Nam déu duogc
trinh bay day du, chan thuc theo tung thot ky twong Gmg. Theo do,
cac nén van hoa nhu Sa Huynh, Dong Nai va céc vuong qudc Lam
Ap, Champa, Phii Nam, va sau do 1a dat Thay Chan Lap trong tién
trinh lich str dan toc déu dugc trinh bay mot cach tuong xtng trong
b6 Qudc sir. Nguyén tic nay hoan toan phu hop véi chu truong
clia Ban B thu va tinh thin d6i méi ctia Hoi Khoa hoc lich sir Viét
Nam. Viét Nam 1a mot qudc gia da dan toc, 1a s hoi tu cua nhiéu
dong chay van minh, la sw hop nhét ctia nhiéu vuong quoc c6 dai,
néu khong nim viing diéu nay 1a chua hiéu ding vé qudc gia minh,
la k& ho cho nhiing luan di¢u kich dong.
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Ciing voi “toan bd”, “toan dién” 1 mot quan diém quan trong
khac cta viéc nghién ctru bién soan bg Lich st Viét Nam. Day la
mot quan diém c6 tinh nguyén tic nhdm khic phuc mot han ché
cua cdc bg thong suir da tung dugc bién soan trudc day ¢ nudc ta.
Nguyén tac “toan dién” doi hoi vide nghién ctru va bién soan b
Lich st Viét Nam phai thé hién ding mirc moi chiéu canh cua lich
str, trong do6 kinh té, xa hoi va van hoa 1a nhiing linh vuc c6 tinh nén
tang va bao trum, con chinh tri, quan sy 12 nhiing linh c6 nhiing tac
dong manh dén bién ¢ lich sir. Do dac diém lich sir Viét Nam bi
chi phéi thuong xuyén boi yéu t6 chién tranh nén trong thyc té, cac
b6 sir dd cong bd thuong tap trung trinh bay cac sw kién lién quan
dén linh vuc chinh tri, quan sy nén céc linh vyc nay thuong chiém
ty trong cao, trong khi d6 hoat dong kinh té, doi song x hoi - van
hoa ctia nguoi dan la nhitng mat co ban cua lich st lai thuong &
nhimg vi tri khong twong ximg, thdm chi con bi lang quén. Tinh
trang nay da dan dén nhimg nhan thic 18ch lac vé lich sir va con
nguoi Viét Nam. DA c6 thoi chinh ngudi Viét Nam c6 y nghi cho
rang, nguoi Viét chi gioi tién hanh cac cudc khang chién chdng
ngoai xam, con ngudi nude ngodi thi cho chung ta 1a nhimg ké hiéu
chién... Nhimg nhan thirc phién dién nay da khién nhidu nguoi ngo
ngang va khong thé ly giai khi c6 nguoi Viét Nam vuot Ién trén tat
ca cac quoc gia chau Au dé doat giai nhat cugc thi Piano mang tén
Chopin danh gia vio ndm 1980, hay gan diy vuon lén gianh giai
Field - mot gidi thuong twong duong voéi Nobel trong trong linh
vue toan hoc. ..

Dén dén tinh trang trén ¢6 thé do nhiéu nguyén nhan, nhung
cach viét st thiéu toan dién, thién 1éch, ndi nhiéu vé chién tranh,
ca ngoi mot chiéu chién thang quéan su va trinh bay chua ding tim
mirc vé kinh té, xa hoi va vin hoa da anh huong khong nho dén
nhitng nhan thire sai lAm éy. V& mot phuong dién khac, van dung
quan diém toan dién vao nghién ctru va bién soan bd Lich su Viét
Nam con gitip chiing ta nhin nhan khach quan, khoa hoc hon vé dic
diém cua lich st dan tc, hiéu ding hon Ve s¢ truong, so doan cua
con ngudi Viét Nam dé ¢6 thé bién tit ca nhimg gi minh c6 thanh
loi thé canh tranh trong thoi dai toan cau hoa. Chinh vi vay ma
trudc chc nha sir hoc toan qudc, Chi tich nudc Truong Tén Sang
timg ndi: “Lich su 1a mot linh vyuc khoa hoc gitip dan tdc tu nhan
thie” [8].

Yéu cau chuan muc khoa hoc dugc dat Ién hang dau

De dap tmg tinh chat mot bg lich sir chinh thirc ctia qudc gia,
yéu cau chuan muc khoa hoc dugc dit 1én hang dau. Khong chi
ndi dung ma c4 hinh thire déu phai tuan thu cic nguyén tic khat
khe. Tir céch trich din dén van phong dién dat déu theo mot quy
chuan thong nhat cho toan bo cong trinh (bao gom 25 tap thong
str va 5 tap bién nién sy ki¢n). Tinh chét chinh thirc con thé hién &
chd, bo Lich sir Viét Nam thé hién nhling quan diém ctia Nha nugce
Viét Nam vé cac van dé lich st ma rd nhat 1a viée khe'ing dinh chu
quyén cua Viét Nam ¢ Bién Dong va trén hai quan dao Hoang Sa
va Truong Sa. Hau nhu tat cac tap viét vé lich sir tir khi ¢ nha nude
trén lanh thd Viét Nam hién nay (Van Lang, Au Lac ¢ mién Bic;
Lam Ap, Champa & mién Trung; va Phu Nam & Nam Bg) déu co
phén ndi vé cac thuc thé nay va cho nguoi doc hiéu mot cach hé
thong qué trinh khang dinh chi quyén cta Viét Nam.

TAP CHI

HOA HOC

ONG NGHE I} Nam 61(11)11.2019

M@ot trong nhitng chuan muc khoa hoc duge dit ra trong viéc
nghién ctru va bién soan bd Lich st Viét Nam 12 yéu cau cdp nhat
nhitng két qua nghién ctru méi nht ca trong va ngoai nudc. Thong
thuong tac gia cac sach viét vé lich st Viét Nam trude ddy chi yéu
dura vao két qua nghién ciru trong nudc ma chua ch ¥ dung mirc
dén cac cong trinh nghién clru cua cac hoc gia nudc ngoai. Trong
miy thap nién gan day, Viét Nam hoc trén thé gidi da c6 nhiing
budc phét trién manh mé&. Nhidu cong trinh nghién ctru cong phu,
trong d6 c6 cac bo lich su Viét Nam duoc xuét ban. Ban Chu nhiém
Dé an da tién hanh tap hop danh muc céc tai liéu quan trong va dua
ra yéu cu chu bién tat ca céc tap déu phai bao quat tinh hinh nghién
ciru dé cap nhat nhimg két qua lién quan dén thoi ky lich st thude
pham vi cta tap dy>. Theo tinh thdn nay, nhidu sy kién, thoi ky lich
str duoc trinh bay theo nhimg két qua nghién ctru m6i ma gia tri
khoa hoc dd duoc gidi st hoc khing dinh.

Dén nay toan bo 25 tap thong sir voi tong dung lugng lén t6i
gan 18.000 trang va 5 tap bién nién su kién v6i do day gan 1.000
trang mi tap da hoan thanh ban thao va déu dugc nghiém thu cép
co s¢. Theo danh gi4 cua cac Hoi dong, vé co ban céc tap thong st
va bién nién sy kién da dap img nhimg yéu cau dit ra cho bo Lich
str Viét Nam. Theo ké hoach, toan bo cong trinh s&€ hoan tat va duge
nghiém thu cap nha nudc vao quy I ndm 2020 va sau d6 sé xuit ban
déng thoi dudi dang sach in va phién ban di¢n tir. Day s¢ 1a b Lich
st Viét Nam do so nhét trong lich st st hoc nudc nha.
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2Cac sach viét vé lich str Viét Nam & nu6e ngoai xuét phat tir nhidu tiép can va muc tiéu
khac nhau nén cap nhat cling bao gom ca viéc ke thira va phé phan.



QUY DINH VE BAI VIET DANG TAI TREN TAP CHi

Yéu cdu chung

Bai viét gUi dang trén Tap chi phai 1a bai viét nguyén thuy (chua dugc cong bé trudc do). Tac gia
khong dudc gui dang bai viét trén cac tap chi khac cho dén khi cé quyét dinh xét duyét clia Ban Bién
tap.

Bai bao dai khong qua 10 trang (bao gdm ca bang biéu, ghi chu, tai liéu tham khao va phu Iuc) font
chi: Times New Roman; ¢G chii 13; khé glay A4, € trén 2 cm, |€ dudi 2 cm, € trai 3 cm, |€ phai 2 cm.

Bai viét glii vé Toa soan dudi dang file mém va ban in; cé thé guii truc ti€p dén Tap chi (Phong 507,
s6 113 Tran Duy Hung, Cau Gidy, Ha Néi) hoac qua hom thu dién t0, dia chi: khcnvn@most.gov.vn.

Tén bai bao

- Tén bai bao dudc viét bang tiéng Viét va tiéng Anh, trén trang dau cla bai bao, khéng gach chan hay
viét nghiéng.

- Tén bai bao phai ngan gon, rd rang va phu hgp véi ndi dung bai bao.

- Phia dudi tén bai bao 1a tén tac gia khong viét chiic danh va hoc ham, hoc vi. NEu cé nhiéu tac gia lam
viéc G cac co quan khac nhau thi tén téc gia dugc danh s (2-) & phia trén. D&u hoa thi (') chi tac gia lién
hé, dugc viét & cudi trang dau tién clia bai bao.

Tom tit

Tom tat bang tiéng Viét va tiéng Anh. Néu dugc muc dich, phudng phap nghién ctiu chinh, két qua
nghién ctu va két luan chi yéu. Tl khoa bang ca tiéng Viét va tiéng Anh theo thi ty alphabet. Chi s6
phan loai (theo hudng dan).

Dan nhap/datvan dé
Dinh nghia van dé; tém Iugc van dé nghién cliu da dugc céng bé trong va ngoai nudc, néu muc tiéu

nghién cuu \/é giai thich sy Iua\chon dé tai va muc tiéu nghién ctu dé thay dudc tinh thdi sy, tinh khoa
hoc va su can thiét clia van dé nghién cuu.

Ddi tugng va phuong phap

Déi tugng nghién ctu can trinh bay tiéu chuén Iya chon, déc diém d6i tugng nghién cuu.

Phuong phap nghién cuiu can néu rd cach tiép can nghlen cuu, loai hinh nghién cuu, phuong phap
do ludng, cong thic tinh ¢d mau, phuong phéap xG ly s6 liéu, mé ta ky cac ky thuat tién hanh trong
nghién clu; cac quan diém, lap luan, y kién tranh luan, cac dan ching...

Két qua

Trinh bay day dd, khach quan cac két qua thu dudc sau nghién ctu, cac két qua nay phai phuc vu
cho muc tiéu nghién ctu. Cac s6 liéu phai chinh xac va khép véi nhau. )

Phan ké&t qua nghién ctiu chi trinh bay cac két qua nghién ctiu cla dé tai, khdng giai thich, so sanh
va ban luan.
Ban lugn

ChU yé&u ban luan céc van dé lién quan dén muc tiéu dé tai.

Nhan xet, danh gia mot cach khach quan cac két qua nghién clu, c6 so sanh véi cac tac gia khac
dé khang dinh ho&c phl dinh nhiing hiéu biét da c6, qua dé néu dugc nhiing diém mdéi va déng gép

cla dé tai.
Dy bédo hudng nghién ciu tiép va kha nang tng dung céc két qua nghién cliu vao thuc tién.

Kétluan

Néu két qua nghién ctiu chli yéu clia dé tai c6 tinh khai quat lién quan dén muyc tiéu nghién clu, dé
xuat cac van dé tiép tuc nghién cuu.
Chi thich va tai liéu tham khdo
Chu thich dugc danh s6 theo thy tu xudt hién (2 ) va dugc trinh bay ngay & cudi trang viét (footnote).
Céc tai lieu tham khao dugc danh s6 theo thi tu xuat hién dé chi dan chung dugc trich dan & géu trong
bai bao. S6 thi ty dugc danh trong ngoac vudng, vi du: [3] véi 1 hodc [2, 5, 7-9] v6i nhiéu s6 chi dan.
| Téc gia (N&m xudt ban), “Tén tai liéu dugc trich dan”, Tén nguén, tap (s6), pp<trang dau-trang cu6i>|
Téc gid: la tac gid/cac tac gia cla tai liéu dugc tham khao, trich d~§n.
N&m xuat ban: ndm xuét ban cla tai liéu dugc tham khdo, trich dan.
Tén tai liéu dugc trich dan: 1a tén bai bao, chuang/phan sach.. B
Tén ngudn cé thé 1a tén tap chi, tén séach, hay tén tai liéu géc cla tai liéu dugc trich dan (phan nay dudc
in nghiéng).
Tap (s6): danh cho nguén trich 1a tap chi, sach hodc cac xuat ban phdm khéc (phan nay in dam).
Trang dau-trang cudi la s6 thii ty cac trang phan anh ndi cu tri cla tai liéu dugc trich dan trong tai liéu
nguoén.
Chu y: néu co 2 2 tai liéu tham khado do cling 1 tac gia/nhom tac gia, cung nam cong b, thi céc tai liéu
tham khao nay can dudc danh d&u a, b.. sau nam xuét ban (vi du: 1986a).
_ Né&u c6 mét s tai liéu tham khéo trong cuing 1 bai bao dugc trich dan c6 s6 trang khac nhau thi cén trich
dan thém sd trang, vi du: Kitchen (1982, p 39).

Cac yéu cau khac

- Bai viét knong dat yéu cau, Toa soan khong tré lai ban thao.

- Bai viét chi dudc dang khi phan bién nhan xét vé chét Iugng bai bdo dong y cho dang.

- Ban quyén: tac gid dong y trao ban quyén bai viét (bao gdm ca phan tom tat) cho Ban Bién tap
Tap chi.
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2.1.

1.Khoa hoc tu nhién
Toan hoc va théng ké
Khoa hoc may tinh va théng tin
Vat ly
Héa hoc
Khoa hoc trai dat
Khoa hoc sy song
Khoa hoc mai trudng
Khoa hoc nano
Khoa hoc tinh toan

0. Cac linh vuc khoa hoc tu nhién khac

2. Khoa hoc ki thuat va cong nghé
Ky thuat dan dung: ky thuat kién
tric; ky thuat xay dung; ky thuat
két cdu va do thi; ky thuat giao
théng van tai; ky thuat thuy Igi; ky
thuat dia chat céng trinh
Ky thuat dién, ky thuat dién tl, ky
thuat thong tin
K§ thuat ca khi, ché tao may
Ky thuat hoa hoc
Ky thuat vat liéu va luyén kim
Ky thuét y hoc
Ky thuat méi trudng

. Cdng nghé sinh hoc cdng nghiép

. Cong nghé nano
. Ky thuat thuc phdm va dé udng

. Céc Iinh vuc khac cta khoa hoc
ky thuat va cong nghé

3.Khoa hoc y - duge

. Y hoc cd s6
.Y hoc lam sang
.Y hoc du phong

Dugc hoc

. Céc linh vuc khac ctia Y - dugc hoc

4. Khoa hoc nong nghiép

. Tréng trot
. Chan nuoi
. Thay

Lam nghiép

. Thly san
. €bng nghé sinh hoc trong néng

nghiép, thly sén
Céc linh vuc khac ctia khoa hoc
ndng nghiép

. Tam ly hoc

Kinh té€ va kinh doanh
Khoa hoc gido duc

. Xahdi hoc

Phap luat
Khoa hoc chinh tri

. Dia ly kinh t€ va xa hdi
. Théng tin dai ching va truyén thong

Lich st va khao ¢ hoc
Ngén ng( hoc va van hoc

. Triét hoc, dao dtic va tén giao

. Nghién ctiu vé khu vuc va quéc té

. C4c linh vuc khéac cla khoa hoc xa
hoéi va nhan van
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Nghién ciru co' ché phan ng nhiét phan cia gbc tw do furyl bing phwong phap
tinh toén lugng tir.
Nguyén Thuy Dung Thi, Mai Van Thanh Tam, Huynh Kim Lam

Khio sit sy da dang di truyén ving D-loop hé gen ty thé & ba nhém tdc ngudi: Ha
Nhi, Phii L4, Si La.

Nguyén Vin Phong, Nguyén Thy Ngoc, Nguyén Doan Tinh, Nguyén Thity Duong,
Nong Véan Hai

Nghién ctru dién bién mwa 16n trén luu vue song Da - Thao trong twong lai dwéi
tic dong ciia bién ddi khi hau.

Hb Viét Cudng, Trinh Quang Toan, D3 Hoai Nam, Nguyén Thi Ngoc Nhin

Kem tin nhi¢t v6i 49 din nhiét cao nén silicon chira thanh phin graphene.

Mai Thi Phuong, Nguyén Tuén Hdng, Bii Hung Thing, Pham Vin Trinh, Nguy&n
Viét Tuyén, Nguyén Nang Dinh, Phan Ngoc Minh

Nghién ciru phwrong phap chup anh cit 16p di¢n toan thé h¢ thir tw khao sat thap
cong nghiép kich thwéc 16n.

Ding Nguyén Thé Duy, Nguyén Thanh Chéu, Trin Thanh Minh, Nguy&n Vin Chuén,
Nguyén Ngoc Nhat Anh

San xuét bio-oil tir rom va bi mia trén hé thong nhiét phan nhanh cong suit 5 kg
nguyén li¢u/gio.

Nguyén Hitu Lwong, Duong Thanh Long, Ping Ngoc Luong, Nguyén Huynh Hung
M, Huynh Minh Thuan, Lé Duong Hai

Anh hwéng ciia dung méi 1én sy hinh thanh ciu tric ciia vét lidu khung co' kim
ciu triic zeolite.
Nguyén Thi Tuyét Nhung, Nguyén Ngoc Khanh Anh, Nguyén Thi Diém Huong

Téng quan tinh hinh nghién ciéru vit ligu cao phén ti khosng.
Nguyén Vian Hiéu, Nguyén Bich Ha

Xic dinh ndng d9 Fe* trong nuwéc sinh hoat bing phwong phip quét thé séng
vudng sir dung dién cuc platin.

Huynh Minh Tién, Nguy&n Duy Linh, Nguy&n Vinh Son Ting, Doan Dirc Chanh Tin,
Ding Mau Chién

Pic trung I-V va tinh chét tir ciia cac hat nano Y,Fe, Sn O, ché tao b?mg phuong
phap sol-gel.

Tran Thi Mai Phuong, Dao Thi Thity Nguyét, Nguyén Phic Duong, Lwong Ngoc Anh
Mdi lién hé giira yéu t6 doc luc ciia H. pylori va biéu hi¢n 1dm sang & bénh nhi:
Nhiing gi4 tri trong chi dinh didu tri.

Ding Thuy Ha, Phan Thi Ngoc Lan, Trin Thi Thanh Huyén, Trin Thi Thu Hién, Phan
Quéc Hoan, Nguyén Thi Nhung,, Nguy&n Thi Viét Ha, Vii Vin Khién, Trin Thi Huyén
Trang, Lé Hitu Song

Xdc dinh ngudi lanh mang gen bénh loan dudng co Duchenne bing ky thuit
microsatellite - DNA.
Lé Thi Phuong, Tran Huy Thinh, Tran Van Khanh

Vit li¢u hydrogel - Tinh chit va tiém niing img dung trong linh vuc y sinh.
Nguyén Chi Thién, VO Véan Phude, Pham Thi Poan Trinh

Dinh gia cic dong lia (Oryza sativa) trién vong phuc vu cho chwong trinh sin
phim lia gao quéc gia.

Ta Hong Linh, Trinh Khic Quang, Trin Vin Quang, Chu Dirc Ha, Trin DPuc Trung,
Bui Quang Diang

Nghién ciru sir dung vt li¢u sinh hoc trong tii tao tham thyc vat trén dit déc.
Nguyén Thi Minh, Nguyén Thi Khanh Huyén, Duong Khéi Khoa

Nghién ciru, xdc dinh va tuyén chon nhém thue vét, cdy trdng c6 trién vong trén
dat bi thai sau khai thac bauxite & Tay Nguyén.

Nguyén Thanh Mén, Nguy&n Manh Ha

T4i co cAu nganh kinh té theo quan diém phat trién bén vitng: Pinh hwéng va cac
gidi phap dén 2020 va nhirng niim tiép theo.

Ngb Thang Loi, Nguyén Thi Mai Anh

Nghién ciru, bién soan bd Lich si Viét Nam: Quy md 1én, quan diém méi.
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A theoretical study on reaction mechanism of thermal decomposition of furyl
radicals.
Thi D.T. Nguyen, Tam V.-T. Mai, Lam K. Huynh

Study of genetic polymorphisms in D-loop region of the mitochondrial genomes
from three ethnic groups: Ha Nhi, Phu La, Si La.

Van Phong Nguyen, Thy Ngoc Nguyen, Doan Tinh Nguyen, Thuy Duong Nguyen,
Van Hai Nong

Assessment of extreme rainfalls and flood events over Da - Thao river basin
under climate change impact.
Viet Cuong Ho, Quang Toan Trinh, Hoai Nam Do, Thi Ngoc Nhan Nguyen

High thermal conductive silicone grease containing grapheme.
Thi Phuong Mai, Tuan Hong Nguyen, Hung Thang Bui, Van Trinh Pham, Viet Tuyen
Nguyen, Nang Dinh Nguyen, Ngoc Minh Phan

A research into the fourth generation computed tomography method for
investigation of large-sized industrial towers.

Nguyen The Duy Dang, Thanh Chau Nguyen, Thanh Minh Tran, Van Chuan Nguyen,
Ngoc Nhat Anh Nguyen

Bio-oil production from rice straw and sugarcane bagasse using a fast pyrolysis
system with the capacity of 5 kg/h.

Huu Luong Nguyen, Thanh Long Duong, Ngoc Luong Dang, Huynh Hung My
Nguyen, Minh Thuan Huynh, Duong Hai Le

The effect of solvent system on the resulting structures of zeolitic imidazolate
frameworks.
Thi Tuyet Nhung Nguyen, Ngoc Khanh Anh Nguyen, Thi Diem Huong Nguyen

Review of research on geopolymer.
Van Hieu Nguyen, Bich Ha Nguyen

Determination of iron(III) concentration in domestic water by square-wave
voltammetry method using platinum electrodes.

Minh Tien Huynh, Duy Linh Nguyen, Vinh Son Tung Nguyen, Duc Chanh Tin Doan,
Mau Chien Dang

I-V characteristics and magnetic properties of Y,Fe, Sn O,, nanoparticles
prepared by the sol-gel method.
Thi Mai Phuong Tran, Thi Thuy Nguyet Dao, Phuc Duong Nguyen, Ngoc Anh Luong

The clues of the relationship between H. pylori virulance factors and clinical
outcomes in children: Relevant clinical indications.

Thuy Ha Dang, Thi Ngoc Lan Phan, Thi Thanh Huyen Tran, Thi Thu Hien Tran, Quoc
Hoan Phan, Thi Nhung Nguyen, Thi Viet Ha Nguyen, Van Khien Vu, Thi Huyen
Trang Tran, Huu Song Le

Identification of carriers of Duchenne muscular dystrophy by microsatellite -
DNA technique.
Thi Phuong Le, Huy Thinh Tran, Van Khanh Tran

Hydrogel materials - Properties and potential biomedical applications.
Chi Thien Nguyen, Van Phuoc Vo, Thi Doan Trinh Pham

Evaluation of the promising rice (Oryza sativa) lines for the national rice
production strategy.

Hong Linh Ta, Khac Quang Trinh, Van Quang Tran, Duc Ha Chu, Duc Trung Tran,
Quang Dang Bui

Research on using biological material for revegetation on slope land.
Thi Minh Nguyen, Thi Khanh Huyen Nguyen, Khoi Khoa Duong

Research, identification and selection of promising flora groups on the soil after
bauxite exploitation in the Central Highlands.
Thanh Men Nguyen, Manh Ha Nguyen

Restructuring of economic sector according to the sustainable development
approach: Orientation and solutions to 2020 and next years.
Thang Loi Ngo, Thi Mai Anh Nguyen

Research and compilation of Vietnamese History: Large scale, new perspective.
Minh Giang Vu

Tap chi dién ti (E-journal): vistum; h.ujstun




	Bia1-11-2019
	11b2019
	Bia2

	Bia4-11-2019



