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Khoa hoc Tu nhién

Anh huging clia déit sét bién tinh bing Polyvinyl alcohol Ién tinh chét clia hon hgp
polymer phan hty sinh hoc Polyvinyl alcohol va tinh bdt bap Viét Nam

P35 Thi Vi Vi*, Trin Thio Nguyén, Ha Thic Chi Nhan, Ha Thic Huy

Truong Dai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia TP Hé Chi Minh

Ngay nhédn bai 7.9.2015, ngay chuyén phén bién 15.9.2015, ngay nhén phan bién 22.10.2015, ngay chip nhin dang 28.10.2015

Vit liéu nanocomp0s1te phan huy sinh hoc trén nén hén hop Polyvinyl alcohol (PVA) va tinh bt bép (TB)
dwge gla cuong bang dit sét bién tinh theo phwong phap dung dich & 90°C trong 4h, sau dé dung dich
dugce say khé 60°C trong 24h dé tao mang Sw phan tan va cau tric cua vt liéu duwgc danh gia thong qua
pho nhiéu xa tia X va dnh TEM (kinh hién vi dién twr truyen qua). b bén co ly va nhiét cia vat liéu ciing
duoc nghién ciru, két qua cho thiy vit liéu nanocomposite dat cAu tric dan xen & ham lwong dit sét gia
cwdng 3% (theo khoi lrgng), tinh chit co va do bén nhiét cia vat liéu dwoc cai thién dang ké so véi hdn

hop PVA/TB khong dugc gia cuwong.

Tir khéa: dit sét, nanocomposite, phin hiiy sinh hoc, polyvinyl alcol, tinh bét bip.

Chi sé phén logi 1.4

Effect of modified montmorillonite
by polyvinyl alcohol on properties of
biodegradable polyvinyl alcohol and

Vietnamese corn starch blends

Summary

Biodegradable nanocomposite materials based
on polyvinyl alcohol (PVA) and corn starch (CS)
blends were reinforced by montmorillonite (MMT)
which had been modified by PVA under the solvent
method at different quantities of MMT at 90°C in
4h. Then, the films of nanocomposite materials
were obtained by water evaporating in oven at
60°C in 24h. The dispersion of MMT and structure
of nanocomposite were investigated by using X-ray
diffraction and transmission electronic microscopy
(TEM). The mechanical and thermal properties of
nanocomposite were also studied in this research.
The results showed the structure of obtained
nanocomposite was intercalated and reinforced,
and the thermal stability of nanocomposite
significantly increased at 3%.wt MMT compared
with PVA/CS blends.

Keywords: biodegradable, corn starch,
montmorillonite, nanocomposite, polyvinyl alcohol.

Classification number 1.4

*Tac gia lién hé: Email: dtvvi @hcmus.edu.vn; Tel: 0909004658
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Pat van de

Hon hop tinh bot nhiét déo va PVA thu hat duoc
su quan tam trong thoi gian gan day vi rat thich hop
dé phéi tron tao nén hdn hop co tinh chét trung gian
ctia hai polyme nay voi nhimg tinh chit dap ung
dugc yéu clu st dung trong linh vuc bao bi, xay
dung. .. Pic biét, hdn hop nay c6 kha niang phan hay
sinh hoc nén khong gy 6 nhiém moi truong. Ngoai
ra, PVA duoc chon phéi tron voi tinh bot con vi kha
nang tuong hop dugc du doéan cua hai polyme nay
thong qua cac nhom OH trén mach, ca hai polyme
déu wa nude, déu 1a polyme phan hay sinh hoc c6 do
truyén qua cao. Nghién ctru ctia nhiéu tac gia trén
thé gi6i da khang dinh hiéu qua cua viéc phdi tron
giita tinh bot nhiét déo va PVA 1a rat tét. Tuy nhién,
tinh chat ctia hdn hop don thuan chi gdm hai polyme
nay van chua thé sanh ngang véi nhya polypropylen
hodc polyethylen. C6 hai phuong phép chinh
thuong dung dé tao hon hop tinh bot nhiét déo va
PVA. Phuong phap thir nhit 1 khudy tron hdn hop
hai polyme trong dung méi nudc, goi tit 1a phuong
phap dung dich. Phuong phap thir hai 13 phdi tron
hdn hop hai polyme truc tiép & trang thai nong chay
(dung may dun, may tron kin, may can...). Trong
d6, phuong phap thtr nhat ¢6 hiéu qua phdi tron tot
hon (do ca tinh bot va PVA déu 13 polyme tan tdt
trong nudce). Tac gia J.W Lawton [1] nghién clru tao
mang tir hdn hop tinh bot nhiét déo va PVA bang
phuong phap dung dich ¢ nhiét d6 90°C, két qua
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nghién ctru cho thay anh hudng cua céc loai tinh bot
khac nhau dén tinh chét cua san pham 1a khong dang
ké. Tuy nhién, TB v6i ham luong amylose cao s& cho
san phém ¢6 do bién dang va do bén va dap cao hon.
Tac gia Siddaramaiah va cac cong sy [2] cling dung
phuong phéap dung dich dé nghién ctru vé mbi quan hé
cAu trac va tinh chat cia hdn hop tinh bot nhiét déo va
PVA véi 10% theo khdi lwong tinh bot. Hon hop duoc
khudy tron & nhiét d6 90-100°C, sdy & 60°C. Két qua
cho thay, tinh chét co khong thay doi dang ké, tinh chat
quang (d6 truyén qua) giam, kich thudc tinh thé ting,
tbc d6 phan huy ting nhanh. Twong tu, nhitng nghién
ctru anh huong ciia ham lugng PVA (65, 75, 85 va 95%)
1én tinh chét co va nhiét cua hon hop tinh bot véi chat
héa déo la nudc, axit citric, acid adipic hay glycerol
cling da dugc thuc hién, bang phuong phap nong chay
trén may dun mot vit [3]. Véi ham luong PVA thip
hon tinh bot nhiét déo thi hinh thai bé mét cta hdn hop
thu duoc khong dong nhat. Nhung khi ham lugng PVA
16n hon, hdn hop tré nén dong nhét. Bén canh dé, kha
ning phan huy ciia miu dugc xac dinh bang cach do
d6 giam khdi lwong khi chon trong dat 4 tuan 1a 85-
90%. Cac két qua néu trén hira hen viéc img dung r6ng
rai cua loai polyme nay. Tuy vay, tinh bot chu yeu la
cac ddy protein cudn xodn, nén st dung véi chat hoa
déo thich hop, dé giam bdt twong tic bén trong va bén
ngoai cua nhitng phan tu tinh bdt, lam cho chung déo
dai hon. Bén canh do, nhiéu nghién ctru ciing thyc hién
bién tinh tinh bot bang glycerol, tao lién két khdu mang
dé tang tinh chat co nhiét nhu do bén kéo ting, nhiét
do thuy tinh hoa (T,) thap, vi nhitng giéi han nay lam
giam kha nang mo rong ung dung cua tinh bt trong
linh vuc composites. Vat li¢u nanocomposite c6 nhitng
tinh chit wu viét hon nhiing vat liéu khac nén ching
dang duoc nghién ctru rong rii va bat dau duoc dua
vao ung dung. Vi¢c don khoang sét Monmorillonite
(MMT) phan tan & kich thuéc nanomét vao hon hop
tinh bot nhiét déo va PVA sé& lam gia tiang nhiéu tinh
chat cua hdn hop nay. San phdm nanocomposite trén
co s hon hop trén s& c6 kha niang thay thé nhya PP,
PE va dung lam céc loai bao bi c6 kha nang phan hiy
sinh hoc [4-7]. Hién tai c6 nhitng nghién ctru phéi tron
dat sét véi tinh bot hodc dat sét véi PVA, ching han
nhu De Carvalho va cac cong su [8] diéu ché tinh bot
nhiét déo/cao lanh bang phuong phap dan xen nong
chay trén may dun hai vit. Sau d6 Park va cac cong su
[9] thuc hién nghién ctru tdng hop nanocomposite trén
co so tinh bot nhiét déo/khoang sét MMT ciing bang
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phuong phap nong chay. Két qua nhiéu Xa tia X va anh
TEM cho thay, ciu triic nano cta cac mau MMT phu
thudc vao kha nang tuong thich va tuong tac gitra cac
polyme nay, 16p silicat, va tinh chat ciia bé mat cua
16p silicat duoc bién tinh. Nam 1963, Greenland [10]
bao céo ché tao dau tién vé vat lieu PVA/MMT téng
hop bang phuong phap dung dich, sit dung dung moi
la nude. Sau d6 Ogata va cac cong su [11] su dung
cung mot k¥ thuat dé san xudt PVA/MMT composite.
Gan day, Strawhecker va Manias [12] ciing d sir dung
phuong phap dung dich dé tao mang PVA/MMT, két
qua nhiéu xa tia X goc hep cho thiy, vi ham lugng
MMT 20, 40, 60, 80 va 100% khoang cach d giam
khi tdng ham luong MMT trong nanocomposite. Cac
anh TEM cta mau nanocomposite chira dat sét 20%
cho thay c6 su ton tai dong thoi cua cac 10p silicat voi
cac 16p intercalated va exfoliated.

Do d9, viéc don khoang sét MMT phan tan ¢ kich
thudc nanomét vao hon hop tinh bot nhiét déo va PVA
s& lam gia tang nhiéu tinh chat ctia hdn hop nay. San
pham nanocomposite trén co sé hdn hop trén s& co kha
nang thay thé nhwa PP, PE va ding lam cac loai bao bi
c6 kha ndng phan huy sinh hoc. Méc du da c6 nhiing
nghién ctru dua pha gia cuong dat sét vao trong PVA
hoac tinh bdt, nhung hudng nghién ctu két hop dua
dat sét vao hé phdi tron tinh bot nhiét déo/PVA van
chua duge cong bd rong rii trén cac tap chi chuyén
nganh trén thé gioi.

Vat liéu va phuong phap

Vit li¢u

TB, ham lugng amylose 27% (Viét Nam); PVA ma
s6 217, @6 thuy phan 87-89%, d6 tring hop khoang DP
1750 (Kuraray Poval - Singapore); glycerol (C,;H,O,),

trong lugng phan tir 92,09 gmol, d6 tinh khiét 99,5%
(Sigma Aldrich); MMT N757 (Sud-Chemie, Phap).

thrng phap ché tao hén hop PVA/TB, bién tinh
va ché tao mdu nanocomposite

Hon hop PVA/TB duoc tao mang bang phuong
phép dung dich. Trudce tién, cho dung dich 5% (theo
khéi lugng) PVA vao binh ciu; hoa tan hoan toan dung
dich bang may khudy co, trong bé diéu nhiét ¢ nhiét do
90°C. Pong thoi, dung dich TB & ham luong khac nhau
cling dugc chuén bi va cho tir tr vao dung dich PVA.
Hdn hop trén dugc khudy dén khi dong nhét. Sau khi
dugc khudy trong khoang thoi gian xac dinh 4h, hdn
hop duoc d6 ra dia polypropylen va siy kho & khoang
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60°C trong 24h dé tao mang.

Quy trinh bién tinh MMT béang PVA dugc chuan bi
bang cach truong MMT trong nudc trong 12h, & nhiét
do thuong. PVA duoc hoa tan hoan toan trong nudc cAt
& 90°C trong 30 phit. Huyén pht MMT duoc cho tir tir
dé dam bao su phan tan dong déu cia MMT trong hdn
hop. Hon hop dugc khudy tiép tuc trong 6h. Ty 18 bién
tinh MMT:PVA dugc thuc hién trong thi nghiém nay la
1:1, 1:2, 1:3, 1:4, 1:5 vé khdi luong.

Quy trinh tao mau nanocomposite dugc chuan bi
bang cach cho MMT bién tinh vao hén hgp PVA/TB
& 90°C, khudy déu thém 2h. Sau d6 d6 khuon va siy
kho tao mang.

Cadc phwong phap phén tich

Mang PVA/TB va nanocomposite dugc on dinh 24h
& 25°C, @6 am khoang 50%. Méu dugc cat véi kich
thude 100x10x0,2 mm theo tiéu chudn ASTM D882
dé do do bén kéo, toc do kéo 1 mm/phit, khoang bién
dang 30 mm. Phép do duoc thuc hién trén may do kéo
Zwick/Roell 50 kN. Cac gi tri trung binh ciia d6 bén
kéo, modul, d6 dan dai duoc 14y trung binh tir 5 mau
trong mdi ty 1 duoc kiém tra.

Céac mau PVA/TB va miu nanocomposite dong thoi
duogc kiém tra DSC (phan tich nhiét vi sai) trén may
phan tich nhiét Mettler Toledo. Nhiét d§ dugc quét tur
nhiét do phong 1én 130°C dé loai bo anh hudng ciia qua
trinh luu mau. Tiép d6, nhiét d6 dugc giam nhanh xudng
-50°C v6i toe do 40°C/phat. Sau d6, nang nhiét tro lai tir
-50°C dén 250°C véi toe do gia nhiét 10°C/phut. Nhiét
dg thuy tinh hoa Tg va nhi¢t do chay (T ) dugc xac dinh
¢ duong gia nhiét thir 2.

Khé ning chiu nhiét ciia cdc mau dugc danh gia
bang phwong phap nhiét trong lugng (TGA), trén
may TG209-F3 Tarsus, Netzsch. Mau duoc gia nhiét
tir nhiét do phong dén 600°C véi toc 6 10°C/phut dé
xac dinh cac thanh phan phan hiy ctia miu. Ciu trac
ctia mau MMT bién tinh va nanocomposite dugc phan
tich bang nhiu xa tia X. Mau dugc quét voi goc 20 tir
0-40°C, tc do quét 1/phat. Phép do duge thuc hién
trén may D8 Advance, Bruker, Duc.

Két qua va ban luan
Tinh chit nhiét ciia hén hop PVA/TB

Pé xem hanh vi nhiét cia hdn hop PVA/TB & cac
ty 1¢ khac nhau, cac mau duoc phan tich DSC. Quan
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sat gian d6 DSC ctia hdn hop PVA/TB (50/50) (hinh
1) cho thiy xuat hién mot gia tri T,vamotT . Phuong
phép nay cho phép danh gid do twong hop cua cac
polyme dua trén tinh chét nhiét ctia hon hop nhu nhiét
do thuy tinh hoa (T,), nhi¢t d6 nong chay (T ). Khi
hai thanh phan tuong hop, chung s€ hinh thanh mat
loai lién két mai gitta cac thanh phan va khi phan tich
bang phuong phap DSC, két qua s& cho mot gla tri T,

va T _trong khoang nhié¢t d cua hai thanh phan. Dleu
nay chung t6, TB va PVA tuong hop khé tot. Hon nita,

khi thay d6i ty 18 thanh phan vé khéi luong giita TB va
PVA (hinh 2), két qua DSC twong tu nhau cho mot gia
tri T,vaT , chung t6 TB va PVA tuong hgp ¢ moi ty
1€ ph01 tron

50-50
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Hinh 1: biéu dé DSC ciia hén hop PVA/TB (50/50)
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Hinh 2: biéu dé DSC ciia cdc mau PVA/TB 6 cdc ty 1é khéi hrong khdc nhau
Tinh chit co ly cvia hon hop PVA/TB

Két qua tinh chit co Iy caa hdn hop PVA/TB dugc
biéu dién trong bang 1 va hinh 3. Tinh chit co Iy cua
mau duoc danh gia thong qua cac gia tri module, img
sudt va do dan dai thong qua phuong phap do kéo. Ty
1¢ thanh phan vé khéi lugng hdn hop PVA/TB dugc
thay doi tir 0 dén 100% (theo khdi lwong). Két qua cho
thdy, khi ting ham luong PVA, gia tri module ctia hdn
hop giam dan, dong thoi do dan dai tang dan (hinh 3a).
Nhu vy, rd rang do anh hudng cta cau tric mach phan
tr ma TB cung gion, trong khi PVA mém déo hon. Do
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do, viéc tang ty 1& PVA trong hon hop 1am cai thién do
dan dai va lam gidm d6 cing cua hdn hgp. Khi ham
lugng PVA ting trén 50% (theo khéi lwgng) thi module
clia miu giam nhanh va do dan dai ting dang ké. Quan
sat sy thay d6i cua ung suit kéo (hinh 3b), gia sir quy
wdc trong hdn hop, thanh phan nao nhiéu hon déng vai
tro 1a chat nén (khi thanh phan TB chiém trén 50% thi
TB 1a chét nén va nguoc lai), ta théy TB va PVA ¢6
mg suét kéo 16n hon cic mau hdn hop khi chung 1a
chat nén. Vay c6 thé cho rang, lién két giita cic mach
phan tir trong TB - TB va PVA-PVA 16n hon lién két
trong TB - PVA. Khi so sanh tu ty 1€ PVA/TB (10/90)
dén (90/10), ta thdy gia tri tng suat giam dan do tng
sudt kéo ctia TB 16n hon PVA. Céc gié tri (g sut cua
cac mau nay hau nhu ndm gitta khoang gia tri ing suat
cua TB va PVA, chiing t6 TB va PVA c6 su tuong hop
kha tét. Co ché cua su twong hop nay dugc cho 1a sy
tao lién két hydrogen lién phan tir giita cac nhém OH
trén phan tir TB va PVA.
Bang 1: tinh chdt co Iy ciia hon hop PVA/TB ¢ cic ham lwong khdc nhau

Thanh phén ] ’
(%) Module Ung suat D} dan dai
PVA TB (MPa) (MPa) (%)
0 100 1586 + 142 457 +0,9 55+0,5
10 90 1104 + 133 373+ 1,6 6,1 +0,4
20 80 1094 + 98 35,1+1,6 6,1 £0,5
30 70 1054 + 132 32,3+19 10,4+ 0,7
40 60 1051 £38 31,8+1,5 16,9+ 1,9
50 50 1041 + 50 30,9+ 0.8 24.4+3,1
60 40 604 + 44 26,7+0,6 433+53
70 30 513 +43 255+12 957+12,7
80 | 20 37051 | jfg’?eig?i S | 1229105
90 10 208+ 36 27,6+ 1,0 142,1 + 12,7
100 0 180+ 19 28,4+0,6 164,9 15,2
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Hinh 3: d6 thi (a) module va dé dan dai, (b) itng sudt ciia cdc mau PVA/TB
o cdc ty ¢ khdac nhau
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Trong nghién ctru nay, ty 1¢ PVA/TB (50/50) dugc
chon dé thuc hién cac khao sat nhim tang cuong tinh
chat co va nhiét cho hdn hop bang cach gia cuong
bang khoang MMT bién tinh bang PVA. Muyc dich cua
viéc chon hdn hop nay 1a do gi4 tri ing suat, module
va d6 dan dai khong qua thap so voi TB. Dong thoi véi
ty 1& khdi lugng nhu nhau thi anh hudng cia cac yéu
t6 khao sat sé trong d6i dong déu dén timg thanh phan
trong hon hop.

Bién tinh MMT béing PVA

Két qua nghién ctru cho thdy, PVA hiéu qué trong
viéc bién tinh khoang sét MMT, ddc biét lam téng
khoang cach khoang sét. Cu thé, khoang cach d,, cu
khoang sét trudc bién tinh duge xac dinh 1a khoang
12,28 A°. Khi cang ting luong PVA bién tinh, gia tri
d,,, nay cang doi vé phia gbc hep, nghia 1a khoang cach
cang dugc noi rong ra. Khi ty 16 PVA:MMT 1:1, khoang
cach nay dugc ndi 1én 25,27 A% ¢ ty 1€ 2:1, khoang
cach nay ting 1én 29,8 A°; va khi ty 1é trén 3:1, ta thdy
khoéng con xudt hién mii d,,, dac trung cua khoang sét
MMT nira. Tir két qua nay (hinh 4) cho thay, kha nang
khoéng sét bi tach ra, khong con ciu tric Xep 16p nira.
Muc tiéu cua viée bién tinh nay la mong mudn dudi su
hd tro ca a PVA, cac 16p khoang sét dugc phan tan déu
trong nhya nén & trang thai cAu trac dan xen hodc tach
boc hodc ton tai ca dan xen va tach boc khi gia cuong
vao nhya nén PVA/TB. Trong nghién ctru nay, chiing
t6i chon ty 1& bién tinh PVA:MMT 2:1 (ty 16 ma MMT
chua bi mat cau trac 16p hoan toan) dé tién hanh cac
khao sat tiép theo.

1w
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Hinh 4: gian dé XRD cua cac méau MMT duwgc bién tinh bang PVA véi cdc ty 1é
khoi lwong bien tinh PVA:-MMT 1:1, 2:1, 3:1, 4:1, 5:1
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Tinh chat ciia vit liéu nanocomposite

Céc mau nanocomposite trén nén PVA/TB duoc gia
cuong MMT bién tinh ¢ ham luong gia cudng khac
nhau dugc phan tich béi nhiéu xa tia X va anh TEM
dé xac dinh ciu tric cung nhu sy phén tan cta cac lép
dat sét trong nhya nén PVA/TB. Khoang cach d,,, cu
khoang sét MMT dugc danh gia va so sanh khi tang
ham luong khoang sét tir 1 dén 9% (theo khdi lugng)
50 v6i hon hop PVA/TB. Tir két qua nhidu xa tia X
(hinh 5) cho théy, trong khoang goc quét 20 tir 1-10°,
gla trid, o0y C1a MMT bién mat. Piéu nay chung td, khi
dat sét bién tinh duogc cho vao trong hdn hop, cac phan
tir polyme trong hon hgp da chui vao va nong cac 16p
dat sét ra, 1am mat ciu truc 16p dic trung cua dat sét
nén khong ghi nhan dugc miii khi phén tich tia X .

. [fFie: MSbT1
a0 | [Fie: ME-MhiT
4 [Fie: MSAMTS.
a0 LAIFie: MS-MT
i [File: M5MMTS.

Lin (Cps)

w

0 s T T T T T T T T
1 2 3 a 5 3 7 8 3 0

Start 0,000 - En: 8.990 - Step 0030° 2-Theta - Scale

Hinh 5: XRD ciia cdc mau PVA/TB duwoc gia cuong bang khodng sét bién tinh
(PVA:MMT 2:1), v6i ham lwong thay doi 1, 3, 5, 7, 9%

Dé phan tich k¥ hon vé ciu trac cling nhu su phan
tan ctia khoang sét trong nhya nén PVA/TB, chiing t6i
tién hanh phén tich anh TEM ciia cac mau chira 3 va
9% (theo khi lugng) MMT bién tinh ¢ cac kich thudc
50 va 200 nm, két qua duoc thé hién trong anh TEM
(hinh 6). Khi ham lugng MMT gia cuong cho mau
1a 3% (theo khdi luong) (hinh 6a, b), ta thiy MMT
phan tan kha déu trong vat li¢u nén, kich thudc mdi
16p MMT khoang tir 1-10 nm. V4t liéu c6 thé dat cdu
tric dan xen hoac ban tach boc. Khi ham lugng MMT
tang dén 9% (theo khéi luong) (hinh 6c, d) thi pha gia
cuong phan tan khong con dong déu, c6 thé quan sat
thdy hién twong co cum cua nhiéu 16p dat sét véi nhau,
duoc thé hién la nhitng duong hodc cum mau den, &
nhitng vi tri ton tai MMT c6 bé day khoang 1-10 nm,
ddng thoi ciing ¢6 vi tri ma MMT két cum co6 bé day
khoang 10-50 nm. Vi ty 1& 9% (theo khdi lugng) cua
dét sét bién tinh vat lidu & trang thai co cum hoac mot
phan dan xen.
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Hinh 6: anh TEM ciia mau PVA/TB (50/50) duoc gia cuwong bing khodng sét MMT:
(a), (b): 3% MMT: (c), (d): 9%

Tinh chit co Iy ciia vit liéu composite

Viéc gia cuong khoang sét phan tan déu trong nhua
nén PVA/TB ¢ kich thu6c nano nhu quan sat duoc
trong anh TEM (hinh 6) va gian d6 nhidu xa tia X (hinh
5) cho thay, dét sét bién tinh da cai thién dang ké tinh
chit co cua vat lidu nanocomposite véi hon hop ban
dau. Két qua tinh chit co 1y cta vat liéu dugc thé hién
trong bang 2 va hinh 7. Gié tri module va tng suit cua
cac mau co gia cuong bang MMT déu ting so voi hdn
hop ban dau, didu nay duoc giai thich 1a cac 16p dat
sét dugc phan tan ¢ kich thudc nanomét da gia cuong
lam tang do cing ciing nhu do bén cho vt liéu. Chinh
su tuong tac gitra cac vach khoang sét vdoi cac phan tur
polyme 1am ting lién két trong vat liéu, ting do bén
cua vat liéu, dong thoi can trd sy chuyén dong cta cac
phan tir polyme, dan dén do linh dong cua cac phan tir
nay giam.

Bdng 2: két qua do dé bén kéo ciia cdc mau nanocomposite dirgc gia cuong

bdng khodng sét bién tinh
Ham lrong Module Ung suit Do din dai
MMT (%) (MPa) (MPa) (%)
0 154+ 18 7,46 £ 1,04 149 + 22
1 234 435 10,13 £ 0,67 144 + 32
3 439 + 31 17,80 £ 0,26 130+ 8
5 352 +24 14,12 + 0,40 102+ 7
7 257 +27 12,05 + 0,59 97+ 13
9 231 +30 9,82 + 1,38 5749
9
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Hinh 7: d6 thi (a) d6 dan ddi, (b) img sudt va module ciia hén hop PVA/TB
va cac mau nanocomposite dwoc gia cwong voi ham lwong dat sét khac nhau

D¢ bén nhiét ciia vit liéu composite

Viée gia cudng dat sét va hdn hop nhya nén PVA/
TB da lam tang do bén nhiét cia mau nanocomposite,
két qua dugc thé hién ¢ bang 3 va hinh 8. Pdi véi
hdn hop nhwa nén PVA/TB ta thiy c6 3 ving giam
khdi lugng. Ving 1 khoang 60-170°C 1a ving giam
khéi luong tuong tng v6i su mat nude bao quanh cac
phan tir TB va PVA. Ving giam khdi luong thir hai
trong khoang 175-255°C dugc cho la sy phan huy chu
yéu cia amylose trong TB [13-14]. Vung giam cudi
cung sau 255°C 1a sy phan huy ctia hydrocacbon trong
amylosepectin va PVA.

Khi hdn hop duge gia cudng MMT 3% (theo khoi
luong), ta thiy do bén nhiét cua vat liéu ting dang ké
(bang 2). Piéu nay ching t6 rang co sy gia ting lién
két gitra cac phan tir TB va PVA nho vao cac 16p MMT
dan xen bén trong. Ngoai ra, dat sét 1a pha vo co nén
c6 do bén nhiét kha cao, khi phan tan déu vao trong
nhua nén dudi tac dung cua nhiét do cao, cac pha phan
tan dat sét s& hép thu mot phén nhié¢t tdc dong 1én nhya
nén, nén lam cho do bén nhiét luc nay cao hon so voi
mau khong duoc gia cuong [15].

Bdng 3: nhiét dg phan hity ciia cde mau PVA/TB va PVA/TB/MTT 3%

(theo khéi lirong)

M;ll TONI (OC) TENDI (OC) TONZ (OC) TENDZ (OC)
M5-G30 175 255 275 450
M5-G30-MMT3 205 338 349 475

HOA HOC

NG NGHE |t Nam 58(6) 6.2016

100

M5-G30

90

M5-G30-MMT3

80 H

70 4

60 —

50 4

40 |

Do gidm khéi lwgng (%)

20

10

T T T T T T T T T T
50 100 150 200 250 300 350 400 450 500

Nhiét d6 (°C)

Hinh 8: biéu d6 TGA ciia hdn hgp PVA/TB va PVA/TB/MMT 3%
(theo khoi luong)

Két luan

Vatliéu nanocomposite véi pha gia cuong 1a khoang
sét MMT dugc bién tinh bang PVA di dugc nghién
ctru thanh cong. Ham lugng MMT t6i wu dé gia cuong
hdn hop PVA/TB (50/50) & 3% (theo khéi lugng), vat
lidu dat duoc ciu triic dan xen (intercalation) va tinh
chit co ly, tinh chit nhiét cua vat liéu duoc cai thién
dang ké.

Loi cam on

Nhém tdc gia xin tran trong cam on Pai hoc Quoc
gia TP Ho Chi Minh da tai tro cho viéc thuc hién
nghién ciru nay thong qua dé tai ma so C2013-18-12.
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Nghién ciu xay dung quy trinh tao ché pham c6 tac dung diéu hoa mién dich
tu'1a chay Bac Bo (Artocarpus tonkinensis A. Cheval. ex Gagnep.)

Trinh Thi Thuy", Pao Dirc Thién', Trén bire Quén’, Nguxén Thanh Tam!,
Tran Quan Hung', Pham Thi Ninh', Tran Vin Lgc', Tran Van Sung’,
Lé Thi Hong Nhung?, Ngé Thi Thiiy?, Nguyén Duy Nhw?, Domenico V. Delfino*
Vién Hod hoc, Vién Han lam Khoa hoc va Cong nghé Viét Nam
2Truong Pai hoc Cong nghiép Ha Nji
$Cong ty TNHH Tug Linh
‘Khoa Y, Truong Dai hoc Tong hop Perugia, Italia

Ngay nhan bai 8.10.2015, ngay chuyén phan bién 15.10.2015, ngay nhén phan bién 24.11.2015, ngay chip nhan diing 30.11.2015

La chay Bac Bo (Artocarpus tonkinensis A. Chev. ex Gagnep ) duwge str dung trong y hoc cd truyen Viét
Nam dé diéu tri dau lwng va viém khop. Nhlrng nghién ciru trude day cho thay, cian chiét ethanol caa la
chay c6 hoat tinh wc che mlen dich, chong viém va khang ung thu [1-6]. Bai viét nay gioi thiéu két qua
nghién ciru quy trinh chiét flavonoid tong mot cach hi¢u qua de tao ché pham tir 1a chay (A. fonkinensis,
AT2). Thanh phan héa hoc chinh cia cao chiét dugc xac dinh bang cach sir dung sic ky 16p mong (TLC),
sac ky 16ng hi¢u niing cao (HPLC) va sic ky 16ng gin khdi phé (HPLC-MS/MS). Quy trinh chiét kha don
gian va kha thi & quy mé 16n, cé thé dé dang ap dung trong cong nghiép dwoc pham.

Viéc danh gia doc tinh cip tinh va ban trwong dién ciia cin chiét ethanol tir 14 chay AT2 dwgc thye hién
twong tng trén chudt va thé. Trong thir nghiém ddc tinh cip tinh, cho chudt udng dén lidu cao nhit cé
thé (nong do va the tich tdi da cho phép) 1a 42,9 g/kg trong lugng co thé, nhung chua thay bleu hi¢n tri¢u
chirng djc tinh cap roé rét va khong cé6 chugt chét trong thoi glan theo doi 7 ngay sau uong mau thir AT2.
Trong thir nghiém dc tinh ban trwong dlen, cho thé uong AT2 liéu 0,6 g/kg/ngay (10 1) va 1,8 g/kg/ngay (16
2) lién tuc trong 8 tudn. Két qua cho thay ca hai liéu trén déu khong lam dnh hwéng x4u dén tinh trang
chung, mirc d¢ ting trong lwong va khong anh hwéng dén cac chi sb tao mau, chirc nang gan (AST, ALT,
bilirubin toan phan, albumin, cholesterol) va chirc ning thin (creatinin); khong gy ton thuwong rd rét vé
mit hinh thai khi quan sat dai thé cic co quan va ciu tric vi thé gan, thin ciia thé khi cho tho udng AT2
6 liéu 0,6 g (16 1) va 1,8 g/kg/ngay (16 2) lién tuc trong 8 tuan. Nhirng két qua nay da chlrng minh rang,
AT?2 c6 do an toan cao va tlep tuc chirng minh tinh an toan va hiéu qua khi sir dung cay thudc nay trong
y hoc cd truyen.

T khéa: auronol glucoside, chay Bic Bé (autocarpus), doc tinh bdn trwong dién, dpc tinh cd'p, flavonol
glycosides.

Chi sé phén logi 1.4

Pat van de lung va viém khop dang thép rat tot [2]. Trong chién
tranh, 14 chay dugc dung dé diéu tri bénh lién quan
dén ty mién nhu nhugce co, lupus ban do cho bd doi.

Mac du cay chay da dugc st dung trong dan gian tir

Loai chay Bic Bo (Artocarpus tonkinensis A.
Cheval. ex Gagnep.) thuoc ho Dau tdim - Moraceae

1a cay dai moc, moc hoang va duogc trong phd bién &
cac tinh mién Bic nuéc ta nhu Bic Ninh, Béc Giang,
Tuyén Quang, Ha Giang, Thanh Hod. L4 va ré cay
chay duoc thu hai hau nhu quanh nam dé ding lam
thudc; vo va r& mau do dung dé an trdu. Theo kinh
nghiém déan gian, nudc sic 14 chay ding dé chita dau

*Tac gia lién hé: Tel: 0978987562, Email: thuy@ich.vast.vn
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rat 1au, nhung cho dén nay chua c6 cong trinh nao
nghién ciru mot cach bai ban vé tinh an toan cia ciy
nay. Phan Chuac Lam, Phan Thi Phi Phi va cong su da
st dung dich chiét tho cua 14 chay Béc Bo trong viéc
diéu tri bénh nhugc co, mot bénh cd nguyén nhan do
qua man cam va lam chat chdng thai ghép cho cac ca
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Study on technical procedure for producing
a preparation with immune-regulation
activity from Artocarpus tonkinensis leaves

Summary

Artocarpus tonkinensis A. Chev. ex Gagnep.
leaves have been used in Vietnamese traditional
medicine for the treatment of backache and
joint disorders. The aqueous ethanol extract of
A. tonkinensis’s leaves has been developed in
Vietnam as herbal functional food and medicine
due to its various biological activities including
immunosuppressive, anti-inflammation, and
anticancer. This study determined the efficient
extraction of total flavonoids from the leaves of
A. tonkinensis (AT). Active components including
two rare auronol glucosides and flavonol
glycosides were analyzed using TLC, HPLC and
HPLC-MS/MS.

Furthermore, the authors evaluated the
toxicological properties of an ethanolic extract
from A. tonkinensis leaves (AT2), including acute
and sub-chronic toxicity to mice and rabbits,
respectively. In acute toxicity test, AT2 showed
no effect on survival, clinical observations,
macroscopic examination of organs, body
weight or food, and water consumption. In
sub-chronic toxicity assay, AT2 did not change
behaviors, body weight, and histopathological
assessment of kidney and liver. Moreover, most
of biochemical and hematological parameters
remained unchanged. In conclusion, the
results of preclinical toxicological investigation
indicated that the AT2 well tolerated both acute
and subchronic administration. These results
demonstrated a wide margin of safety for the
therapeutic use of A. fonkinensis products and
further evidenced the efficacy of the traditional
use of this medicinal plant.

Keywords: acute toxicity, artocarpus tonkinensis,
auronol glucosides, flavonol glycosides, sub-
chronic toxicity.

Classification number 1.4
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ciy ghép da trén chudt thyc nghiém [1]. Nghién ctru
trude ddy cua chung toi cho thay, thanh phan hoa hoc
cia vo chay Bic Bo 1a cic hop chét triterpenoids,
oxyresveratrol, catechin va artotonkin [3]. Trong khi
thanh phan chu yéu tir r& chay thu ¢ Trung Qudc la
cac hop chét isoprenyl flavonoid nhu artotonins A va
B [4]. Két qua nghién ctru trude ddy cho thay, cin
chiét ethyl acetat tir 14 chay c6 tac dung khang viém
khi thir trén chudt thuc nghiém bi gay viém khdp bang
collagen [5], trong khi can chiét n-butanol c6 hoat tinh
trc ché mién dich rat tot khi thir nghiém bang phuong
phap kich thich chuyén dang lympho bao (Ilymphocyte
stimulation reaction) [6]. Pi sau nghién ctru thanh
phﬁn hoa hoc dinh hudng hoat tinh sinh hoc, hai chét
thugc nhom auronol glucosid it gap trong tu nhién la
maesopsin 4-O-B-D-glucopyranosid (hovetrichosid C,
1), alphitonin 4-O-B-D-glucopyranosid (2) va ba hop
chat glucosid khac 1a kaempferol 3-O-glucopyranosid
(astragalin, 3), artonkin-4’-O-B-D-glucopyranosid (4),
benzyl-O-O-B-D glucopyranosid (5) va catechin da
duoc phén lap, xac dinh cdu trac [7-8]. Két qua thir
hoat tinh rc ché mién dich bang phuong phép chuyén
dang lympho bao cho thdy, cac glycoside duoc tach ra
déu c6 hoat tinh trc ché mién dich rat tot khi thu nghiém
bang phuong phap kich thich chuyén dang lympho
bao (lymphocyte stimulation reaction) khi so sanh véi
cyclosporin A, 13 thudc dang dugc str dung rong rai dé
chéng thai ghép hodc diéu tri cac bénh ty mién. Diéu
thii vi 1a chét astragalin (3) c¢6 tac dung wc ché mién
dich & ndong d6 cao nhung lai c6 hoat tinh ting cuong
mién dich & néng do thép, ttrc 12 ¢6 hoat tinh diéu hoa
mién dich [6, 8]. Ngoai ra chat hovetrichosid C (1)
con ¢6 tac dung kim him ting sinh té bao ung thu tuy
xuong cip (OCI-AML) rét tt va c6 tinh chon loc cao
[9]. Két qua nghién ctiru vé hoéa hoc dinh hudng hoat
tinh cho thy, hau hét cac hop chit c6 trong dich chiét
phan cyc cua 14 chay déu c6 hoat tinh tét va khong gay
tac dung phu. Diéu nay da khich 1& ching t6i nghién
ctru tao ché pham dinh hudng tng dung diéu trj cac
bénh tu mién nhu viém khop dang thap, lupus ban do
va hd tro diéu tri ung thu. Bai bao trinh bay két qua
nghién ctru quy trinh diéu ché ché pham va doc tinh
cép, ban truong dién trén dong vat cta ché pham tao
duoc.

Phuong phap nghién ctru va thuc nghiém
Diéu ché ché pham AT2
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Nguyén liéu: mau chay thu tai chua Tam Trinh,
Bach Mai, Ha Noi (10.2013). Tén ciy do ThS Nguyén
Thé Anh xé4c dinh, tiéu ban (sé AT2013-VHH) dugc
luu gitr tai Vién Hod hoc, Vién Han 1am Khoa hoc va
Cong nghé Viét Nam. MAu thu vé dugc tach riéng 14 va
canh, loai bo 14 vang ta, phoi kho ty nhién va séy lai &
nhiét d6 55-60°C dat d6 am 10-12%, sau d6 xay nho.

Thiét bi, héa chat: thiét bi chiét duoc ché tao bang
thép khong gi, dung tich 150 1, c6 khudy; thiét b cat
dung méi dung tich 150 1. Cén (EtOH) thuc pham duoc
dung 1am dung mai chiét. Sic ky cot: nhyra Diaion HP-
20, Sephadex LH-20 cho cot dau, silicagel 60, 40-63
um (Merck) cho cic cot tiép theo. Sic ky 16p mong:
silicagel 60 F-254 (Merck). Sic ky long hiéu ning
cao gin khéi pho: thiét bi LC/MS/MS Xevo-TQMS
Waters - My. Cot: UPLC C18 ¢ hat 1,7 um, 2,1 x 150
mm; pha dong: MeOH-H,0 0,1% focmic acid. Ché do
chay Gradient theo ty 1¢ MeOH ting dan tr 10 dén
100% trong thoi gian 25 phat. Tée do dong 0,25 ml/
phut. Diéu kién phan tich MS: nguén ion hoa ESI, dién
thé ngudn 3,2 kV, nhiét d6 budng ion hoa 180°C, ap
suét khi Nito 500 1/h, khi tro cho MS2 1a Argon 8 psi.
Mode do Positive ions, fullscan toan dai khoi tir m/z
100 dén m/z 1300, toc 6 quét phd 5000 amu/s. Céac
loai phé duoc do tai Vién Hoa hoc, Vién Han 1am Khoa
hoc va Cong ngh¢ Viét Nam.

Ouy trinh tao ché pham: 30 kg 14 chay di xay nho
dugc nap vao thiét bi chiét c6 gia nhiét, dung tich 150
1, ¢6 khudy. Cho 120 1 dung méi con 70% va khudy
trong 6 gio ¢ nhiét do 50-60°C x 3 lﬁn; loc va gdp dich
chiét, cit loai dung moéi ethanol dudi ap suat giam, thu
dugc cao ethanol dang sén sét. Cao nay dugc sdy trong
ta sdy chan khong ¢ 50-60°C thu dugc cao kho, ky
hiéu AT 2 (4,52 kg, hiéu suat 15,1%, so véi mau l4
kho). Cao chiét AT2 dang bdt, c6 mau vang sam, tan
t6t trong EtOH va nudc.

Phdn ldp hoat chat tir ché phdam AT2: hoa tan cin
AT2 (100 g) trong nudc cho dén khi tan hoan toan (ty
1¢ 100 g can/300 ml H,0), chiét phan 16p voi n-hexan
(x 4 lan); phan khong tan trong n-hexan dugc dua
1én cot trao ddi ion v&i nhwa Diaion HP-20. Rua cot
bang nude khir ion thu dugce phan doan 1 (pd Al),
hon hop nude khir ion/MeOH (ty 1¢ 1:1, v/v) thu duge
phan doan 2 va 3 (A2, A3), véi MeOH thu dugc phan
doan 4 (A4). Sau khi kiém tra qua sic ky 16p mong
silicagel, h¢ dung méi EtOAc-MeOH-H,O (65:5:3,
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v/v/v) phan doan chira phan 16n flavonol glycosid
(pd A3) dugc hoa tan trong lugng vira du MeOH va
dua 1én cot Sephadex LH-20, dung méi MeOH thu
duoc 4 phan doan (A3.1-A3.4). Phan doan chinh A3.3
chira nhidu chét chinh, dugc kiém tra bang sic ky 16p
mong silicagel v6i h¢ dung méi EtOAc-MeOH-H, O
(65:5:3, v/v/v) dugc hoa tan trong EtOAc-MeOH (1:1,
v/v) lugng vira di va dua 1én cot silicagel, giai hap
bang h¢ dung méi EtOAc-MeOH-H,O (65:5:2, v/v/v)
thu dugc 5 phan doan (A3.3.1-A3.3.5). Phan doan
A3.3.3 chira hai chat chinh 1 phan doan giau flavonol
glycoside duoc xac dinh bang sic ky long hiéu ning
cao (HPLC). Lam sach lai cac phan doan béng sdc ky
cot voi chat mang va dung méi thich hop, thu dugce cac
chat sach c6 s6 tht tu 1-8. Céc chit nay duoc dung dé
thir hoat tinh (in vitro, in vivo) va lam chét ddi ching
dé xac dinh ham lugng mot sb chat chinh chua trong
ché pham AT2.

Danh gia tinh an toan cua ché phim AT2 trén
dong vt thuc nghiém

Péc tinh cdp:

bong vat: chudt nhit tréng chung Swiss (duc va
cai), ca 2 giéng khoe manh, trong luong 20,0 = 2,0 g,
do Vién Vé sinh dich t& trung wong cung cap.

Thuc nghiém: hoa tan mau AT2 bang nudc cit thanh
cac néng do khac nhau, cho chudt uéng voi thé tich
dong nhat, mdi lan 0,25 ml/10 g trong lugng chuot.
Luong AT2 udng trong ngay dugc chia lam 2 1an, udng
cach nhau 2 gio.

Chu6t nhit tring dugc chia ngdu nhién thanh ting
16 (10 con/16). Cho ubng thudc thir voi lidu ting dan
tir lidu cao nhat khong gay chét chudt dén lidu thap
nhat gay chét 100% chudt. Chudt duoc nhin an 12 gid
trude khi uéng thude, van udng nude day du. Theo doi
s6 chudt chét trong 72 gid ddu va tinh trang chung cta
chudt trong sudt 7 ngay sau udng thude thir (an udng,
hoat dong, bai tiét...). Nhitng chudt chét trong 2 gio
dau dwoc md dé quansat dai thé cic co quan. Xéc
dinh LD, theo ty 1¢ chuot chét trong 72 gio dau sau
uong mau thu theo phuong phap Litchfield - Wilcoxon
[10, 11]

Péc tinh ban trwong dién:

Doc tinh ban truong dién duge danh gia trén tho
theo duong udng [11].
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bong vat: thd chung Newzealand White (duc va
cai), 1ong trang, ca 2 giébng khoé manh, trong luong
1,8-2,2 kg (Trung tam Nghién ctru dé va thé Son Tay
cung cip). Pong vat dugc nudi trong phong thi nghiém
tir 3 ngady trudc va trong sudt thoi gian nghién ciru
bang thirc an chudn danh cho dong vat thi nghiém (do
Vién Vé sinh dich té trung wong va Céng ty lién doanh
Guyomarc’h - VCN san xuét), udng nude tu do.

Tho dugc chia 1am 3 16 (10 con/16), mdi con nhdt
riéng mot chudng:

- L6 chtng: udng nudc loc 3 ml/kg/ngay.

- L6 tri 1: ubng AT2 lidu 0,6 g/kg/ngay (liéu cé tic
dung twong dwong lieu ding trén nguoi, tinh theo hé
0 3).

- Lo tri 2: ubng AT2 1,8 g/kg/ngay (gdp 3 lan 16 tri
1).

Tho duoc udng nude hoic mau thir véi thé tich
dong nhat 3 ml/kg/ngay trong 8 tuan lién, mdi ngay
mot 1an vao budi sang.

Cac chi tiéu theo doi truoc va trong qua trinh
nghién curu:
- Tinh trang chung, trong lugng cua thé.

- Panh gia chirc ning tao méau théng qua sb luong
héng cau, ham luong hemoglobin, hematocrit, thé tich
trung binh hong cau, sé luong bach cau, cong thirc
bach cau va sb luong tiéu cau.

- Banh gia chuc nang gan thong qua dinh lugng mat
sd enzym va chit chuyén hoa trong mau: ALT, AST,
bilirubin toan phn, albumin va cholesterol toan phan.

- Banh gia chtic nang than thong qua dinh lugng
creatinin huyét thanh.

Céc thong so theo ddi dugc kiém tra vao trude lac
uong mau thir, sau 4 va 8 tuan uong mau thu.

- M6 bénh hoc: sau 8 tudn uéng mau thir, thd duoc
mo dé quan sat dai thé toan bo cac co quan. Kiém tra
ngiu nhién cau trac vi thé gan, than ciia 30% s6 tho &
moi 16.

Céc s6 liéu nghién ctru duoc xir 1y théng ké theo
phuong phép t-test Student va test “trudc - sau”. SO
liéu dugc biéu dién dudi dang: X+ SD. Sy khac biét co
y nghia khi p < 0,05. Pdc tinh cip va ban trudong dién

TAP CHI

HOA HOC |/,
ONG NGHE /Il Nam 58(6) 6.2016

dugc thuc hién tai B mon Dugc ly, Truong Pai hoc
Y Ha Noi.

Két qua va thao luan

Xdy dung quy trinh chiét tao ché phtfm tw la
chay Bic B¢ (A. tonkinensis)

Dan gian Viét Nam thuong dung nude sic 14 chay
dé diéu trji viém khop dang thap. Két qua nghién ciru
truéc day dd chi ra rang, cic hop chat co hoat tinh
t6t déu thudc nhom chat flavonoid glycoside, tan tot
trong dung méi phan cuc nhu EtOH, nudc [6-8]. Dé
tim dung moi chiét mot cach hiéu qua cac chét nay tir
14 chay (4. tonkinensis), hdn hop dung moi methanol
va ethanol (MeOH, EtOH) va nudc & ba ndng d6 khac
nhau (90, 70 va 50%, v/v) da dugc thtr nghiém quy mo
phong thi nghiém. Két qua cho thiy, hdn hop MeOH-
H,0 va EtOH-H,0 (70:30, v/v) cho hi¢u suét chiét cao
va it chat mau chlorophin. Nhung ethanol an toan hon
methanol, nén ethanol 70% dugc chon dé thir nghiém
& quy mo pilot. Khao sat chiét bang hén hop EtOH
70% & ba nhiét do khac nhau (25-35°C, 50-60°C va
80-90°C) cho thay, lugng can tho ting khi gia nhiét,
nhung ting khong dang ké ¢ nhiét d6 80-90°C. Dé tiét
kiém ning luong va tranh phan huy hoat chat, ching
t6i da chon dugc thong s6 cho qua trinh chiét 1a: EtOH
70%, ty 16 mau/dung moi (1an 1: 1/5, 1an 2 va 3: 1/4),
nhiét 46 50-60°C, thoi gian cho mdi 1an chiét khoang
6 h (hinh 1). Quy trinh tht nghiém dugc lap lai 3 mé,
mdi mé chiét 3 14n, loai dung méi dudi ap suat giam,
sdy kho thu duoc 4,52 kg/mé, hiéu suét trung binh 1a
15,1% (so v&i nguyén liéu 14 kho).

Chu thich

11: No&i cat dung méi dudi ap suét thap
12: Bom chan khéng

13: Binh hirng dung méi

14: Tu sy chan khéng

15: Bao g6i san pham AT - VHH 2015

Noi ngam chiét co gia nhiét
My nén khi (max 3atm)
Bom dich chiét

Bdn chra dich chiét

Bom cap dich chiét

: L& cay chay

Tua sdy thuong

May xay

Binh chiva dung méi
Bom dung méi

BN
QXN

Hinh 1: so do diéu ché ché phzfm AT2 tur la chay Bdc Bé (A. tonkinensis)

Bing phuong phap sac ky cot lap lai trén chit mang
va dung moi rira giai thich hop da phan l1ap dugc 8
chat sach tir cin AT2. Bang cac phuong phap phd két

1n
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hop nhu phd cong hudng tir hat nhan (NMR), pho khdi
(MS) va so sanh voi sb lidu di cong bd dd xac dinh
dugc ciu trac cua cac chat 1a: maesopsin 4-O-p-D-
glucoside (hovetrichoside C) (1), alphitonin-O-B-D-
glucoside (2), kaempferol (3), astragalin (kaempferol
3-0-f-D-glucopyranoside) (4), kaempferol 3-rutinosid
(5), kaempferol 3-neohesperidoside (6), quercetin
3-O-B-D-glucopyranoside (7), catechin (8) (hinh 2) [6,
8].

0
3R=H
4 R= f-glucopyranosy!
5 R=/-gluc® ! a-rham
6 R= f-gluc* ™! -tham

OH
OH

OH

1: maesopsin 4-O-B-D-glucopyranoside (hovetrichoside C); 2: alphitonin- O-B-D-glucopyranoside;
3: kaempferol; 4: astragalin; 5: kaempferol 3-rutinoside;
6. kaempferol 3-neohesperidoside;
7: quercetin 3- O-B-D-glucopyranoside, 8: catechin

Hinh 2: cdu triic mét s6 cht chinh dwoc xdc dinh tir ld chay Bic B¢

Viéc phan tich phd dé xac dinh cdu tric cia cac chat
5, 6, 7, quercetin 3-rutinosid va afzelechin-(40—8)-
catechin-3-O-B-D-glucopyranoside s& duoc cong bd
trong mot bai bao khac [12]. Cac chat nay dugc ding
lam chat dbi chtng trong phan tich thanh phan hoa
hoc ché phém AT2 béng phuong phap sic ky I6ng hi¢u
ning cao gian khdi phd (HPLC-ESI-MS). So sanh thoi
gian luu, khéi luong phan tir voi chit déi chimg, da xac
dinh duoc thanh phﬁn héa hoc chinh cta ché phém AT2
(bang 1). Theo két qua nghién ctru trude day cua ching
t6i va tra ctru tai liéu, hau hét cac hop chat phenol
glycoside trén déu co hoat tinh sinh hoc t6t. Theo do,
chit chinh hovetrichoside C, astragalin c6 hoat tinh
khang ung thu, khang viém va @c ché mién dich tot
[6, 9, 13]. Vi vay, can chiét EtOH 70% (AT2) duoc
danh gia do an toan va tac dung khang viém in vivo ma
khong can phai tach riéng timg chat sach [14].
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Bang 1: cdc chdt chinh trong ché pham AT2 dwoc xdc dinh bang phé khoi

HPLC/ESI-MS
Chrét Tén chét Peak ion phan tir Cong thie | Tai li¢u tham

) (m/z)* phén tir khéo
1 hovetrichoside C 473 [M+Na]' C,H,0, [6]

2 alphitonin-O-§-D- WOM+Na] | CH,O, (6]

glucopyranoside L]

3 kaempferol 287 [M+H] CH,0 [12, 14]
4 astragalin 449 [M+H] C,H,0, [6]

5 kaempferol 3-rutinoside 617 [M+Na]' C,H, 0, [14,15]
6 kaempferol 3-neohesperidoside 617 [M+Na]' C,H, 0, [15]

quercetin 3-O-B-D- .

7 glucopyranoside 465 [M*H] C,H,0, [14]
8 catechin 291 [M+H] CH,0, [8]

* Pealk tai m/z so sanh véi chét doi chirng tach dwoc va 56 lidu da cong bo [14]
Danh gid dp an toan cua ché pham AT2

Do an toan cia ché pham AT2 dugc danh gia qua
két qua tht ddc tinh cép trén chudt va doc tinh ban
truong dién trén tho. Doc tinh cap va gia tri LD, trén
chudt nhat trang bang duong udng dugc xac dinh theo
phuong phép cua Litfield-Wilcoxon [10], Cristiani
Biirger va cong su [11]. Theo do, 6 16 chudt nhit tre'ing
dugc udng ché pham AT2 véi lidu ting dan tir 21,4
g/kg dén lidu cao nhat (42,9 g/kg). Sau khi udng lan
dau, khong quan sat thiy biéu hién bat thudng nio cua
chuot & tit ca cac 16. Sau khi udng mau thi 1an thi hai,
chudt c6 biéu hién mét, nam yén hodc it hoat dong, an
uéng it. Chuot uéng AT?2 lidu cang cao, biéu hién triéu
chtng cang rd. Ngay hom sau tit ca chudt déu tro lai
binh thudng, khong c¢6 chudt nao chét trong vong 72
gio sau khi udng mau thu. Tiép tuc theo ddi trong 7
ngay sau udng mau thir, thdy chudt van khée manh, an
udng, hoat dong, bai tiét binh thudng va khong c6 biéu
hién gi dac biét. Vi vy, chua xac dinh dugc doc tinh
cép trén chudt nhat tréng, chua tinh dugc LD, va ché
pham AT?2 dugc cho 1a khong gay doc cap.

Vé doc tinh ban truong dién cho thdy, véi 2 lidu
thir nghiém 1a udng AT2 1iéu 0,6 g/kg/ngay (liéu co tac
dung twong duong liéu dung trén ngudi, tinh theo hé
s6 3) va liéu 1,8 g/kg/ngay (liéu cao gap 3 lan lidu didu
tri) trong sudt thoi gian thi nghiém, tinh trang chung
cta 3 16 tho déu hoat dong binh thudng, nhanh nhen,
mat sang, 16ng muot, an udng tot, phan kho va khong
nhan thdy biéu hién gi dac biét trong sudt thoi gian thir
nghiém. Sau 4 va 8 tudn udng AT2, trong luong tho,
cac chirc nang tao méau (s6 lugng hong cau, ham lugng
huyét sdc t6, hematocrit, thé tich trung binh h6ng cau,
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sb luong bach cau, cong thuc bach cu va sb luong
tiéu cau), chirc ning gan (ndng do albumin, cholesterol
va bilirubin toan phan), chtrc ning than (ham lugng
creatinin trong mau tho) khong c6 su thay d6i khac
biét so v&i 16 ching va so voi trude khi ubng AT2.
Quan sat cac co quan tim, phéi, gan, lach, tuy, than va
hé théng tiéu hod cua tat ca cac tho thuc nghiém, sau
8 tudn udng mau thir AT2 déu khong thdy c6 thay d6i
bénh 1y nao, khong gay ton thwong rd rét vé mat hinh
thai khi quan sat dai thé va cu trac vi thé gan va than
cua tho.

Két luan

Nghién ctru di xay dung dugc quy trinh chiét 14
chay an toan, kha thi ¢ luong 16n, hi¢u sudt chiét dat
15,1% so voi khdi lwong 14 kho. Cao chiét chira cac
hop chét flavonoid glycoside c¢6 nhiéu hoat tinh tot.
Cao chiét AT2 véi liéu thir cao nhat 1a42,9 g/kg, nhung
chua xé4c dinh dugce doc tinh cap. Cac nghién ciru vé
doc tinh, ban truong dién & muc lidu 0,6 g/kg va 1,8
g/kg ché pham AT2 duoc coi 13 an toan. Cao chiét 14
chay rat c6 tiém ning 1am nguyén liéu dé bao ché thuc
phém churc nang va thudc, nham hd trg diéu tri mot sd
bénh lién quan dén mién dich.

Loi cam on

Nhom nghién curu xin chan thanh cam on B¢ Khoa
hoc va Cong nghé va Bo Ngoai giao Italia (Italian
Ministero degli Esteri and AIRC) dd hé tro thong
qua nhiém vu hop tdac quéc té Viét Nam - ltalia (MS.
1/39/2013/NDT); cam on Bo mon Dwoc ly, Truong
Dai hoc Y Ha Noi trong qua trinh thuw doc tinh.
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Han han nam 2015-2016 trén hai luu vuc song chinh & Tay Nguyén
Lwong Hiru Diing"”, Trinh Thu Phwong?, Nguyén Lé Giang!
Vién Khoa hoc Khi twong thity van va Bién déi khi hdu
’Trung tam Dy bdo Khi tuwong thuy van Trung wong

Ngay nhén bai 18.3.2016, ngay chuyén phan bién 21.3.2016, ngay nhan phan bién 11.4.2016, ngay chip nhan dang 21.4.2016

Nhirng nim gin day, tai Viét Nam, han han xay ra ¢ nhiéu noi. Tir cudi nim 2014 dén nay, do anh huwéng
cua hién twgng ELNINO kéo dai, thoi tiét dlén bién bat thudng; trong nim 2015, nhiéu khu vue khong
¢6 mua lom, lwgng dong chay trén cac song, sudi & hau hét cac Vung déu thiéu hut so véi trung binh nhiéu
nam (TBNN), dic biét 1a khu vue mién Trung va Tay Nguyén [1]. O Tay Nguyen, nam 2015 dong chay co
xu thé giam va thiéu hut so v6i TBNN tir 30-70%, dung tich trir cua cac ho chira thity loi déu & mirc thip
hon so véi dung tich thiét ké, trung binh dat khoang 50-60%, mt s6 hd da tro day hodc can téi mue nuée
chét [2]. Pén diu nim 2016, tinh hinh han han dwogc danh gia cé dién bién phirc tap va gay git hon nim
2015 do lu’o’ng mua c6 kha ning & mirc thap hon so voi TBNN khoang 20-50% [3]. Pé c6 cai nhin tong
quan vé van dé nay, bai bao trinh bay két qua phéan tich dac diém nguon nuwdéc trén hai luwu vue chinh &

Tay Nguyén trong nam 2015-2016.
Tuwr khéa: han, tai nguyén nudc.

Chi s6 phin logi 1.7

Drought in years 2015-2016 in the two major river
basins in the Central Highlands

Summary

In recent years, droughts and water shortages have occurred
in many regions of Vietnam. Since late 2014, because of
ELNINO phenomenon extension and abnormal climate
variation, there is no rainfall during 2015 in various areas,
resulting lower river flow than the average annual flow (AAF)
in particular in the Central region and Central Highlands [1].
In the Central Highlands, river flow in 2015 tended to decrease
by 30-70% comparing to the AAF, the storage volumes of
irrigation reservoirs were thus lower than designed capacities,
approximately 50-60% of the designed capacities, especially
some reservoirs were dried or at dead level [2]. By early 2016,
drought situation was more complicated and severe than that
in 2015 with the expected rainfall of 20-50% lower than the
AAF [3]. This paper presents an assessement of water resource
features in the two major river basins in the Central Highlands
to give a comprehensive assessment of drought and water
deficit in the area in 2015-2016.

Keywords: drought, water resources.
Classification number 1.7

*Tac gia lién hé: dungluonghuu@gmail.com
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Mo dau

Tay Nguyén gém 5 tinh Kon Tum,
Gia Lai, Pak Lik, Pik Nong va Lam
Pong vé6i dién tich ty nhién 54.474 km?,
1a dia ban chién lugc quan trong cua ca
nude vé kinh té - xa hoi va qudc phong -
an ninh. Phia bic cua Ty Nguyén giap
Quang Nam; phia dong gidp Quang
Ngai, Binh Dinh, Phu Yén, Khanh Hoa,
Ninh Thuan, Binh Thuén; phia nam
gidp Pong Nai, Binh Phudc; phia tiy
giap voi Lao va Campuchia. Khu vuc
nay nam & phia tay cua diy Truong Son,
bé mat dia hinh doc thodi dan tir dong
sang tdy, voi cac loai dia hinh phan bac
nhu: cao nguyén, vung nui, thung liing.
4 hé théng song chinh cua Tay Nguyén
la: thuong song S& San, thuong song
Srépok, thuong song Ba va song Dong
Nai. Kinh té ¢ day chi yéu 1a nong
nghiép, trong d6 thé manh 1a cay ca phé.
Nhin chung, ha télng xa hoi va kinh té
ctia Ty Nguyén chua phat trién nén han
hén s& ¢6 tac dong 16n dén san xuét, sinh
hoat va phat trién kinh té - xa hoi.
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ENSO va dién bién dong chay trén luu vuc Sé San
va Srépok

Trong cac thap ky gan ddy, nhiéu qudc gia trén
thé gigi, dac biét 1a ¢ vung thudc vanh dai Thai Binh
Duong (TBD), trong d6 c6 Viét Nam da bi anh huong
bdi thién tai ndng né nhu mua 16n, 1d lut, dic biét 1a
han han, chay rimg... ngdy cang gia ting vé dién tich
cling nhu cudng d6, gy thiét hai dang ké cho nén kinh
té qudc dan. Nhitng bién d6i cta hién tuong thoi tiét
thuy van cling nhu bién ddi ctia khi hau toan ciu mot
phan do tac dong cua hién twong ENSO (ELNINO
Southern Oscillation - chi 2 hi¢n twong ELNINO va
LANINA c6 lién quan v6i dao dong cua khi ap gitra
2 bo dong TBD véi tay TBD va dong An D Duong).
Hai hién tuong ELNINO/ LANINA (dai duong) va SO
(khi quyén) xay ra trén xich dao (TBD) c6 quan hé
mat thiét v6i nhau nén chung duoc lién két lai thanh
mot hién tuong kép [4, 5]. ELNINO la khai niém
dung dé chi hién tugng néng 1én khong binh thuong
ctia 16p nuwdc mat thude ving bién phia dong xich dao
TBD kéo dai tor 3 mua trd 1én, ELNINO con duoc
goi 1a “pha nong”. Ngugc véi ELNINO, LANINA 1a
khai niém dung dé chi hién tuong lanh di khong binh
thuong cua 16p nudc mit thude ving bién phia dong
xich dao TBD kéo dai tir 3 mua tré 1én, LANINA con
duoc goi la "pha lanh". Khi nhiét 40 mat nudc bién &
trang thai nam giita "pha nong" va "pha lanh" duoc goi
la trang thai trung gian. Dao dong Nam (SO) la khai
niém dung dé chi hién tugng dao dong cua chénh léch
khi 4p gitra tay va trung tdm xich dao TBD. Chi s6 dao
dong Nam (SOI) dugc xac dinh thong qua chénh 1éch
khi 4p mit bién giira 2 tram Tahiti va Darwin. Cuong
dd va hoat dong cua hién tugng ENSO dugc danh gia
thong qua dién bién chudn sai nhiét d6 mat nudc bién
(Sea surface temperature anomaly, SSTA) hodc chi s6
SOI. Khéi phat tir cudi nam 2014, hién tuong ELNINO
da kéo dai trong 2015 va tiép tuc duy tri trong nhiing
thang dau nam 2016 (hinh 1).

Historical NINO3.4 Sea Surface Temperature Anomaly

NINO3 4 SST Anomaly (C)

1938 2000 zo02
Time Period

Hinh 1: dién bién chi sé SSTA (http://www.pmel.noaa.gov)
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ENSO giy nén nhitng bat thuong vé khi hau, thoi
tiét va 1a mot tac nhan quan trong anh hudng manh
t6i luong mua, dong chay trén cac song sudi. Trong
tinh toan dy bao xu thé dong chay, hién tuong ENSO
thuong dugc nghién ctru, danh gia tac dong t6i cac yéu
t thuy van thong qua SSTA hodc SOI nhur mdt nhan
t6 trong tinh toan kha ning xay ra han han va thiéu
nuoc, dac biét trong mua can. bé théy r0 hon tac dong
ctia hoan luu quy mé toan ciu ELNINO, nghién ciru
d3 lya chon chi s6 SSTA ving NINO4 (hinh 1, 2) biéu
thi d¢ 16n cta hi¢n tuong ENSO dé phan tich mbi quan
hé voi cac dac trung dong chay, tir d6 c6 co s¢ danh
gia anh huong ciia ENSO dén ngudn nudc khu vue
Tay Nguyén. Cac tram thiy van dugc lya chon trong
phan tich gém: tram Ptrc Xuyén, Giang Son, Ban Bon,
Cau 14 trén song Srépok; tram Kon Tum, Pk Mbt
trén song S& San.

Moi quan hé giiva hi¢n twong ENSO va xu thé
dong chay khu vuc Tay Nguyén

Mua lii trén cac song Ty Nguyén thuong bat dau
tir thang 6 dén hét thang 11, mua can 13 thoi ky con lai
trong nam. Céc dic trung dong chay mua duge dé cap
dén trong nghién ctru nay la: luong dong chay trung
binh thoi ky gitra mua can tir thang 1 dén thang 5, dong
chay can nhat, dong chay mua 1ii tir thang 6 dén thang
11. Téng hop s6 licu dong chay mua can tai cac tram
thity van trén khu vuc Tay Nguyén trong gan 30 nim
xuit hién hién tuong ENSO cho thdy: trong nhiing
nim ELNINO, s nim c6 luu luong trung binh mua
can hodc mua 1 ¢6 xu thé 16n hon TBNN rat it, chi
chiém tr 10-20%. Nguoc lai, trong cac nam Xuét hién
LANINA, ty 1¢ nay chiém wu thé, tir 50-70%. Dic biét,
tai tram Duc Xuyén, tat ca cac nim LANINA déu c6
lugng dong chay mua can 16n hon TBNN (hinh 3).
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15/ (4) 6 i ELNINO ¢ déng iy g bith
‘miza cgn tram Giang Som ldn hon TBNN

N

TR TR

T 1 (%) s nim LANINA o6 dong chiy trung bini
mia can tram Giang Son In hon TBNN

B TN

191 (%) i ELNINO 3 dong by trung bishmia
trgm Ging Son ki bon TBNN

ST ST

T§ 6 (%) s6 nam ELNINO c dong chay trung binh
‘miacan tram Dic Xuyén n hon TBNN

Ty (6) 6 simLAN
‘miia can trm Dife X

191 %) 5 pm ELNINO cf don iy tung bishmia
tram Dic X in o TBNX

N

B oY

BN T N

1916 (%) sb nim ELNINO o6 dong chiy trung binh

mia can tram Kon Tam lon hon TBNN

15716 (%) 56 nim ELNINO ¢d dong chiy trung binl mia 1.
tram Kon Tum ki hon TBNN

15 1 (%) sb nimLANINA cd dong chiy rung binh
‘il can rgm Kon Tum I bon TBNN.

| N

L T S

Hinh 3: ty I¢ cac nam ELNINO va LANINA c6 dong chay miia can, mua lii
lon hon TBNN tai cdc tram thity van chinh trén luu viee song Sé San va Srépok

Luu lugng trung binh mua can trong nhitrng nam
ELNINO khu vyc Tay Nguyén c6 xu huéng gan gidng
nhau, thuong nhé hon TBNN tur 20-50%; trung binh
mua 1 ¢6 xu thé nhé hon tir 10-70%. Riéng tram thiy
van Pak Mbt, thuong ngudn song Sé San, xu thé suy
giam va thiéu hut dong chay mua i va mua can trong
cac nam ELNINO khéng 16 rét. Doi voi nhitng nam
ELNINO manh va kéo dai, nguén dong chay khu vuc
Tay Nguyén da suy kiét nghi€ém trong, han han trén
dién rong xuat hién nhu cac nim 1982-1983, 1997-
1998, 2003-2004 va 2014-2015 ngudn dong chay thiéu
hut trén 70% (hinh 4).

So sanh Qtb mua can va TBNN Giang Son
trong cac nam ELNINO

So sanh Qtb mua can va TBNN Bire Xuyén
trong cac nam ELNINO

P

Nam : Nam

So sanh Qtb mua can va TBNN Ban Dén
trong cac nam ELNINO

So sanh Qtb mua can va TBNN Kon Tum
trong cac nam ELNINO
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Hinh 4: thiéu hut dong chay mua can trong cac nam ELNINO tai cac tram
thiyy van chinh trén luu vuc song Sé San va Srépok

Ghi chu: Qtb: luu lirong trung binh
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Twong quan giita chi s6 SSTA va dong chdy mia
can, mua li

Dong chay mua can va mua I trong nghién ctru
dugc biéu thi twong tmg qua dong chay trung binh tir
thang 1-5 va tr thang 6-11 tai cac tram chinh. Phan tich
mdi quan hé giita nhan t6 SSTA va cac ddc trung dong
chay (bang 1 va hinh 5) cho thiy:

- Nhan t6 SSTA c¢6 tuong quan tuong ddi chit chd
v6i dong chay trung binh mua I, cao hon véi yéu to
dong chay mua can.

- Hé s6 twong quan phd bién cia cac tram dat tir
0,4-0,7, cao nhat ddi vai yéu to dong chay trung binh
mua can tai tram Cau 14 trén song Srépok, thép nhét
dbi voi yéu tb dong chay nho nhéat mua can tai tram
Pik Mot.

Bang 1: hé s6 twong quan R giita SSTA va dong chay mila lii, miia can
tai cdc tram thuy van chinh trén luu viee song Sé San va Srépok

Tram Song SS"ll;lAl‘l;éll l~?tb SS$1;av;aa($tb SSTI‘:l&ﬁ\;éc:‘)l:nin
buc Xuyén | Krong Knd 0,36 0,57 0,31
Giang Son | Krong Ana 0,26 0,68 0,63
Ban Bon Srépok 0,34 0,69 0,40
Cau 14 Srépok 0,38 0,70 0,43
bik Mt Krong Pokd 0,39 0,20 0,09
KomTum bik Bla 0,46 0,61 0,41

Ghi chii: Qtb: heu heong trung binh; Qmin: luu lwong nho nhat

Quan hé gt chi s§ ENSO v Qib mia ean Quan hé gita chi s§ ENSO v Qib mia ean Quan hé gita chi s§ ENSO v Qib mia can

tram Giang Son tram Ban Don tram Kon Tum
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Hinh 5: quan hé twong quan giita chi s6 SSTA va dong chay can
tai cac tram thiy van chinh trén luu viec song Sé San va Srépok

Ghi chu: Qtb: luu lwong trung binh

Nhu vay, hién tuogng ELNINO c6 mbi quan h¢
va anh huong ro rét toi ngudn dong chay trén song
sudi khu vuc Tay Nguyén. Xu thé dong chay cac nim
ELNINO phan 16n déu nhé hon TBNN, hién tugng
han han, thiéu nudc c6 nhiéu nguy co xuét hién dic
biét nghiém trong dbi v6i nhitng nim ELNINO kéo dai
va c¢6 cuong do manh.

16



Khoa hoc Tu nhién

Thiéu hut nguon nuéc

Toan vung Tay Nguyén da xay dung dugc 2.354
cong trinh thuy lgi gdm 1.190 ho chira, 972 dap dang,
130 tram bom va 62 cong trinh khac [7]. Céc cong
trinh phan bd chi yéu trén 2 luu vuc 16n ma phan
thuong luu thudc vung Tay Nguyén (hinh 6): luu vuc
song Sé San véi dién tich 11.620 km? [8] va phu cén da
xdy dung dugc 657 cong trinh thity lgi (133 hd chira,
510 dap dang, 14 tram bom) phuc vu tudi 24.970 ha,
dat 65,47% so voi dién tich thiét ké, hién nay chu yéu
khai thac dong chdy co ban trén cdc dong nhanh va
sudi nho. Luu vuc song Srépdk voi dién tich 18.265
km? [8] va vung phu can da xay dung dugc 819 cong
trinh thay loi, gdm 527 ho chira, 226 dap dang va 60
tram bom, 6 cong trinh khac. Dién tich tudi thiét ké
12 125.824 ha, thuc té tudi duoc 98.191 ha, trong do
39.880 ha lua, 54.929 ha cay cong nghié¢p, 363 ha mau,
dat 78,04% dién tich thiét ké. Do vay, nguén nudc co
vai trd dic biét quan trong dé cac hd chira va cong trinh
thiy lgi ¢6 ngudn cung cip nudc phuc vu tudi nong
nghiép va sinh hoat.

BAN DO LUGI TRAM KHi TUGNG THUY VAN
VA cAc CONG TRINH HO CHI!A LUU VUC SONG SREPOK

BAN DO LUGI TRAM KHI TUONG THUY VAN
VA CAC CONG TRINH HO CHUA LUU VUC SONG SE SAN

L.VUC SONG

}(\/{L TRA KHUC g

Hinh 6: lvu vuc song Sé San va Srépok

Nam 2014, Thu tuédng Chinh phu da ban hanh Quy
trinh van hanh cua cac hé théng hd chura trén luu vuce
song Sé San, Srépok va song Ba. Theo do, dé dam bao
cép nuoc ha du va phat dién, cac hd chtra phai duy tri
muc nude tdi thiéu dau mua can nhu sau: trén song
Krong Knd, hd Budn Tua Shar phai dat dugc myc nudc
t6i thiéu 482 m; trén séng Krong Pokod, hd PleiKrong:
568,7 m; trén song Sé San, ho Ialy: 512,2 m, hd Sé San
4:214,5 m va trén song Ba, hd Kanak: 507,5 m. Ngoai
ra, dé tan dung hiéu qua ngudn nudc trong cac quy

TAP CHI

HOA HOC

ONG NGHE /Il Nam 58(6) 6.2016

trinh quy dinh, cac hd dugc phép tich nudc tir thang 11
dén muc nude dang binh thub’ng va bat dau cép nudc
tur thang 12 [9-11]. Nhu vy, ngudn nude cung cap cho
mua can phu thudc rat nhiéu vao lugng trir ciia cac hd
chura trit duoc trong mua 1 va cac thang hd duge phép
tich nudc va dong chay trong song trong mua can. Do
vay, dé danh gi4 dién bién ngudn nudc, ciing nhu thiéu
hut ngudn nudc trén hai lvu vuc trong nam 2015-2016,
bo céo trinh bay két qua phén tich, danh gia dién bién
dic trung dong chay tir mua 1d ndam 2015 dén nay tai
cac tram thuy vén va tai cac hd chia 16n trén luu vuce.

Dién bién dong chay tai cdc tram thity vin chinh

Két qua phan tich sb lidu dong chay ¢ bang 2, hinh
7 cho thay:

- Trong cac ndm c6 sb liéu quan tric dén nay, dong
chay mua Il nam 2015 thap sau cac nam can kiét ky
luc 1a nam 1982, 1998, 2004 va nam 2010.

- Cac dac trung dong chay chu yéu c¢6 xu hudng
giam, dong chay mua Ii niam 2015 dén hét thang
2.2016 déu thap hon so véi TBNN.

- Dong chay mua 1il tai cac tram thuy vin thiéu hut
so v6i TBNN tir 42% dén 65%.

- Dong chay trong thoi ky cac hd duoc phép tich
nudc, dong chay tai cac tram thiéu hut 16n tir 49% dén
77%, thiéu hut 16n nhit 1a cac tram Kon Tum va Dirc
Xuyén.

- Dong chay tir thoi ky hd cap nude dén nay ciing
thiéu hut tir 33% dén 64%, thiéu hut 16n nhat van 1a cac
tram Kon Tum va Duc Xuyén.

Nhu véy, co thé néi dong chay trén luu vuc suy
giam trong nhimg nam gan day, nim 2015-2016 do
tiép tuc anh huong cia ELNINO kéo dai va co cuong
dd manh sé& thiéu hut nguén nudc gay han han, thiéu
nude tai nhiéu noi & Tay Nguyén.

Bang 2: dac trung dong chay tai cdc tram thuy van chinh

trén luu viee song Sé San va Srépok

N N N Dong chay trung binh
N P Dong chay trung binh 5 R 2
Dong chay li thing 11 dén 12.2015 thang 11-12.2015 dén
) 22016
TT |Tram Song —
Nam | Tyl | TB | Nam | Ty 18 Nam
; ; N 1516 0o
TENN | ao1s | () | NN | 2015 | (o |TENN 22"01156 518 (%)
| | icmér | Krong Poko 154 | 90 58 65 33 51 47 | 3 67
2 | Kon Tum | P3BR 171 81 47 | 134 | 54 | 40 94 | 39 41
3 |Giang | Kréng Ana 143 | 70 | 49 | 166 | 65 39 | 103 | 41 40
Son
4 |Die ) KrongKno 163 | s7 | 35 | us | 20 | 25 | 81 | 30 36
Xuyén
5 |Chul4 | Srepok 417 | 186 | 45 | 363 | 179 | 49 | 240 | 105 44
6 |Banbon | Srépok 437 | 21 | st | 377 | | 29 | 250 | 90 36



Khoa hoc Tu nhién

Dang chiy tram Kon Tum

Ding chiy tram Dik Mot
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Dong chiy tram Dirc Xuyén

Ding chiy tram Giang Son
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Hinh 7: dién bién dong chay tai cdc tram thity van

Dién bién dong chay, dung tich tai cic ho

Vi cac ho thiy loi chi dat 20-50% dung tich thiét
ké [12], nhiéu hd chira d3 hét nudce hodc muc nude con
rat thap. Dbi véi cac hd thuy dién, két qua phan tich
cho thiy cac hd déu thiéu hut dong chay so voi nim

trudc:

- Dong chay dén cac hd nam 2015-2016 déu thap
hon cing ky nim 2014-2015 (bang 3, hinh 8): dén
ho PléiKrong giam 124,5 trigu m’; dén ho Yaly giam
362,2 triéu m?, dén ho Sé San giam 288, 1 triéu m®, dén
h6 Budn Tua Srah giam 69,6 triéu m® va dén ho Kanak
giam 5,1 tri¢u m’.

-Dbi véi thoi ky cac hd cip nude tir ngay 1.12: muc
nuée cac hd thap hon so véi cac ndm trude khoang tir
0,6-6 m (bang 3, hinh 8), twong mg thiéu hut dung tich
tur 25-325 triéu m’ (bang 4, hinh 8).

- Pén ngay 13.5.2016, myc nudc cac hd rat thap so
v6i nam trude: hd PléiKrong thap hon 5 m, hd Yaly
thép hon 12,3 m; luwong nudc thiéu hut tuong ung la
225,9 triéu m? va 389,0 triéu m* (bang 4, hinh 8).
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Bang 3: lwong trit va dong chay dén cic ho 1om viing Tdy Nguyén

Mure nwée hd (m) Dung tich dén ho (tri¢u m’)
‘ Diu thing 12 Ngay 15.3 Tir thing 12 dén ngay 15.3
T Ho Song " - - . - -

Nim | Nam N Nim | Nam N Nim Nim N
2014- | 2015- CI}.’CE}' 2014- | 2015- C]}f°;h 2014- | 2015 Cl}.wzh

2015 | 2006 | " | 2015 | 2016 | " | 2015 | 2016 | °C
I |PléiKrong gigg 5605 | 5657 | -38 | 5683 | 5633 | 5.0 | 4818 | 3573 |-124.5
2 | Yaly SeSan | 5149 | 5087 | 61 | 5107 | 4984 | -123 | 11533 | 7911 | -3622
3 |seSan4 sesan | 2131 | 2108 | 24 | 2106 | 2101 | 05 | 15208 | 12418 | 2881
4 | Buon Tua Srah ﬁ%“g 4857 | 4851 | 06 | 4807 | 4799 | 09 | 3480 | 2784 | -696

5 | Kanak Ba 5048 | 5004 | 44 | 5039 | so15 | 24 | s6s5 | s13 | s

Bing 4: lwong nueGe thiéu hut cdc ho 1om ving Tdy Nguyén

Dung tich hd (trigu m?)
R Diiu thing 12 Ngay 15.3
T Ho Song | Tinh 70 Nam | o[ Nam Nam [ o
2014- 2015- 1~°2 2014- | 2015- IACE
2015 2016 i 2015 2016 s
1 | Pléikrong | Krone | Kon 10236 | 8423 | -1814 | 9643 7384 | 2259
Poko Tum
A Kon
2 | valy sesan | 10600 | 7349 | -3251 | 8237 | 4347 | -3890
3 |séSan4 [SeSan |GiaLlai | 788,1 666,5 | -121,7 | 6573 632,0 253
4 |BuonTua )\ Redng |0y g | 71838 698,8 20,0 569,3 546,9 224
Srah Kno
5 | Kanak Ba Gia Lai 1674 1203 47,1 156,9 131,3 25,6
HO Buin Tur Srah Hb PleiKring
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Hinh 8: dién bién dong chay dén va dung tich cia cdc ho
Ket luan

Hién tuong ELNINO bét dau tir nam 2014, kéo dai
trong 2015 va tiép tuc duy tri trong nim 2016 da gay
thiéu hut 16n ngudn nude & Tay Nguyén. Dong chay
trong song thiéu hut tir 35-70% dan dén lugng trit cac
ho tir nam 2015 dén nay déu thap va giam so véi nim
truge. Cac ho thiy loi chi dat 20-50% dung tich thiét
ké hodc can kiét. Pdi véi cac hd thuy dién 16n, dén nay
muc nude co ban 1a rat thap, giam 16n nhit c6 thé 1én
dén 12 m so v6i nam trudc, tong luong trit tat ca cac
hd thiéu hut trén 690 triéu m’. Nhu vdy, ngudn nudc
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thiéu hut s€ gay nén han han nghiém trong va khung
hoang ngudn nu'oc trong mua kho. O Tay Nguyen
ngudn nudc ngam & cac tang chira nude chinh (tang
chira 15 hong, tang chira nude khe nirt) duoc cung cip
bdi mua trong mua mua I, trong mua can ngudn nude
ngam cung cap lai cho dong chay trong soéng [13, 14].
Do vay, viéc suy glam dong chay song trong mua can
1a bang ching cho thay su suy giam nude ngam & Tay
Nguyén.

Du bao trong thoi gian t6i, ELNINO van duy tri, s&
anh huong tang thém dén sy thiéu hut dong chay. Cac
giai phap co ban dugc dua ra la:

- V& ngan han: nao vét, khoi thong dong chay, hd va
thay ddi co cau céy trong.

- V& l4u dai: can quan Iy chit ch& viée bao vé rimg,
dong thO’l tang dién tich phu rung cho Tay Nguyén dé
cung cap, nudi dudng ngudn nudc ngam. Thém Vao
d6, can quan 1y chat ché viéc khai thac nudc ngam
¢ céac dia phuong thudc 2 luu vyc song ndi chung
va Tay Nguyén ndi riéng, can phai c6 nghién ctru dé
khoanh vung bao vé€ vung sinh thuy trén luu vuc, dua
ra khuyén c4o nhimng ving khong duoc phép khai thac
nude ngam.

Trong ca phé 1a nghé chinh cta da s6 ngudi dan dia
phuong, lugng nudce st dung cho trong va san xuét ca
phé rat 16n (dé san xuét ra 1 tin ca phé hat can 7.400-
18.000 m® nudce) [15] trong khi d6 ngudn nudc ngdm
duogce sir dung chu yéu dé tudi va san xut [7, 13,15].
Do vay phai c¢6 chinh sach thay d6i co cdu sir dung
nude trong bai toan téng thé vé& ngudn nude va cac nhu
cau str dung nudce cua cac ving cua Viét Nam [15].

Tai liéu tham khao
[1] Thu tuorng Chinh phu (2016), Chi thz $6 04/CT-TTg ngay

04.2.2016 vé viéc thwc hién cdc bién phdp cdp bdach phong, chong
han, xam nhdp man.

TAP CHI

HOA HOC

ONG NGHE /Il Nam 58(6) 6.2016

[2] Téng cuc Thiy loi (2015), Bdo cdo tinh hinh han hdn, xdm
nhdp man tai Trung Bg, Tdy Nguyén va Nam Bo.

[3] Trung tam Du bao khi tuong thuy van Trung vong, Ban tin dac
biét ngay 27.8.2015vé ELNINO va nhén dinh xu thé thoi tiét, thity vin
tir thang 9.2015-2.2016.

[4] http://www.cpc.ncep.noaa.gov/products/precip/CWlink/MJO/
enso.shtml.

[5] Ban tin thong bdo va du bao khi hau thang 3, 4, 5 nam 2016
cta Vién Khoa hoc Khi tugng thily van va Bién ddi khi hau.

[6] http://meteora.ucsd.edu.

[7] Pang Thi Kim Nhung (2016), Hién trang va kha ning cdp
nede cho cdy cong nghiép dén nam 2020 vimg Tdy Nguyén.

[8] B¢ Tai nguyén va Mai truong (2012), Bdo cao moi truong
quéc gia - moi trueong nwde mat.

[9] Thi tuéng Chinh phit (2014), Quyét dinh s6 1077/0D-TTg
ngay 07.7.2014 ban hanh Quy trinh vdn hanh lién ho chira trén leu
vue séng Ba.

[10] Thi tuéng Chinh phu (2014), Quyét dinh sé 1182/0P-TTg
ngay 17.7.2014 ban hanh Quy trinh vdn hanh lién hé chira trén leu
vue séng Sé San.

[11] Thi twéng Chinh phu (2014), Quyét dinh sé 1201/0P-TTg
ngay 23.7.2014 ban hanh Quy trinh van hanh lién hé chira trén luu
vue séng Srépok.

[12] Trung tam Du bao khi tuwong thuy van Trung wong (2016),
Ban tin dy bao thuy van han vira cac song Trung Bo, Tdy Nguyén va
Nam B¢, ngay 21.3.2016.

[13] Bao céo chuyén dé “Tac dong giira tai nguyén nudc ngam,
san xuét néng nghiép va cc cong trinh khai thac tai nguyén nudc trén
Iuu vue song Srépok (Viét Nam)” nam 2013, thude du an “Kha nang
ngudn nuéc, sir dung nude va khuynh huéng & luu vue Srépok (Viét
Nam)”.

[14] Poan Vin Canh (2005), “Nghién ctru co s6 khoa hoc va dé
xudit cac giai phap bao vé va sir dung hop 1y tai nguyén nudc ving Tay
Nguyén”, Bdo cdo téng két dé tai KC08.05.

[15] Luong Hitu Diing (2015), “Nghién ctru co s khoa hoc dé
xudt diéu chinh co ciu sir dung nude theo quan diém nude o ddi véi
mot s& san pham nong nghiép chu yéu”, Pé tdi nghién citu khoa hoc
cap bo.

19



Khoa hoc Ky thudt va Céng nghé

Khao sat, phén tich stic khang udn thiét ké dam thép - bé téng lién hgp
xet toi cap thep tinh nang cao cho ket cau cau
Ding Viét Pirc!”, Yoshiaki Okui?
!Khoa Céng trinh, Truong Pai hoc Thily loi
2Truong Pai hoc Saitama (Nhdt Ban)
Ngay nhédn bai 8.6.2015, ngay chuyén phéan bién 25.7.2015, ngay nhén phan bién 22.9.2015, ngay chép nhan ding 14.10.2015

Sb lu’o’ng l6m cac dam thép - bé tong lién hop dugc xac dinh sirc khang uén thong qua phén tich mjt s6 md
hinh so phi tuyen dan déo theo phuong phap phan ti hiru han (PPPTHH). Nhirng phén tich va danh gia
hu’o’ng vao su phén loai mat cat dim dua trén d¢ manh gié¢i han ban bung cua dim lién hop theo tru’o’ng
hgp dam thép dong nhit va dam thép lai so véi phu’o*ng trinh d§ ménh gidi han dugc quy dinh trong cac
quy trinh thiét ké hi¢n nay. Bén canh do, dnh huéng ciia mé men ban déu sinh ra do ap dung bién phap
thi cong khong chong do dén d§ ménh ban bung gi¢i han cling dwgc xem xét. Két qua khao sat cho thay,
phuong trinh gi¢i han cho mat cit khong dic cia dam lién ho’p stt dung trong cac quy trinh hi¢n hanh
nhu Eurocode, AASHTO va Tiéu chuin Viét Nam la qua thién vé an toan. Co6 rat nhiéu mat cit dam, theo
cac quy trinh hién hanh, dwgc phan loai la dim manh nhung c6 du sirc khang uén nhuw dam khong dac.

Tur khoa: dam lai, dp manh gioi hgn ban bung, hé s6 lai, mé hinh dan déo, phdn logi mat cdt, thép tinh nang
cao cho két ciu cdu.

Chi s phén loai 2.1

Investigation of Design Flexural Capacity of
Steel - Concrete Composite Girders Accounting
for Bridge High-Performance Steel

Summary

In this stydy, the positive bending moment capacity
of steel - concrete composite girders was examined
through parametric studies employing elasto-plastic
finite element analyses. The web slenderness limits
based on section classification for homogeneous and
hybrid girders with bridge high-performance steel
were explored. Besides, the effects of initial bending
moment due to unshored construction method on the
web slenderness limit were also investigated. It was
shown that the noncompact web slenderness limits in
conventional design standards were conservative for
composite sections. Many sections which are classified
as slender girders by current specifications demonstrate
sufficient flexural capacity as noncompact.

Keywords: bridge high-performance steel, elasto-
plastic analysis, hybrid girder, hybrid factor, section
classification, web slenderness limit.

Classification number 2.1

*Tac gid chinh: Email: dangviet.duc@gmail.com

TAP CHI

HOA HOC

ONG NGHE I} Nam 58(6) 6.2016 2

pat van de

T nam 2008, loai thép SBHS500 va
SBHS700 di dugc tiéu chuan hoa trong
Japanese Industrial Standard [1]. Loai thép
nay c¢6 mot sé6 wu diém nhu cudng do chay
déo 16n véi gia tri thiét ké twong tmg 13 500
va 700 (MPa), c6 tinh han tot, khong can gia
nhi¢t khi han véi loai thép SBHS500. Tuy
nhién, dac tinh sau dan hdi cua loai thép nay
c6 mot s6 diém khac bi€t so voi cac loai thép
thong thuong, do la: hau nhu khong c6 dai
bién dang déo sau dan hdi, hodc néu ¢ thi rat
nho, tong bién dang déo va ty sb gia tri chay
déo/cuong do chiu kéo 16n hon so voi cac loai
thép thong thuong. Cho dén nay, méi chi mot
s0 it cOng trinh str dung loai thép méi nay nhu
cau Nagata va cau Tokyo Gate [2, 3]. Bén canh
do6, méi c6 maot vai nghién ctru [4, 5] duoc thuc
hién dé khao sat kha nang Umg dung cua loai
thép SBHS500 trong két cau dam lién hop chiu

ubn. Nhu vy, can thiét pha1 tién hanh thém
cac nghién ctru hd tro cong tac thiét ké dam
lién hop ap dung loai thép mdi nay.

Ung dung cta loai thép SBHS500 va dam
lién hop voi dam thép lai (composite hybrid
girders) dugc hy vong mang lai cac hi€u qua
kinh t€ va k¥ thuat. Quy trinh AASHTO va
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tiéu chuan thiét ké cau duong bd Viét Nam dugc xay
dung dua trén AASHTO [6, 7] hién tai dang sur dung
hé s6 lai (hybrid factor) R, dé tinh toan gi4 tri md men
chay déor (yield moment)‘ My f’cﬁa mit cat dam lién hop
lai. H¢ s0 lai nay dugc dé xuat trong [8, 9]. Tuy nhién,
hé s6 nay 1a két qua cua phép bién doi vé6i gia thiét
phan b bién dang - Gmg suit chi trong dam thép va
khong xét dén anh hudng cia mé men udn ban dau
(la m6 men gay ra boi tai trong bé tong tuoi trong qua
trinh thi cong va khong s dung hé thong chong d&
phu tro). Nhu vdy, dé c6 thé khao sat stic khang udn
ctia dam lién hop st dung loai thép SBHS500 can thiét
phai dé xuat lai hé s6 lai R,.

Sau day 1a ndi dung khao sat phuong trinh d0 manh
giéi han ban bung (web slenderness limit) ciia dam
thép - bé tong lién hop ap dung cp thép mai SBHS500.
Strc khang udn cia dam lién hop c6 quan hé mat thiét
v6i sy phan loai ciia mat cat dam va stre khéng nén cuc
bd cta cac thanh phan trong dam thép. Pbi voi dam
lién hop dang nhip gian don, phan ban canh trén chiu
nén da bi kiém ché bai phén ban bé tong, chi con mot
phan ctia suon dam phai chiu nén. Vay trong truong
hop nay, sy phan loai mat cat anh huéng chil yéu boi
dd manh cua ban bung dam.

Bang 1 tom tit tiéu chuan phan loai cho mat cit dam
lién hop theo AASHTO va Eurocode dya trén do manh
cua ban bung, trong d6 M, la sttc khang t6i han cua
dam lién hop; Mp va My theo thur ty 1a gia tri moé men
déo (plastic moment) va mé men chay (yield moment).
Céc ky tu trong bang 1 dugc dinh nghia trong hinh 1.

Bang 1: do manh gioi han ban bung quy dinh boi Eurocode va AASHTO [7, 10]

Loai mat cat D06 méanh ban bung gidi han
Suc khdng
AASHTO Eurocode uén AASHTO Eurocode
(TCVN) (TCVN)
% %N AR05
Cép1 b,/t, 8K
gﬂ 7805
< ) 13911
Bac M, BM, |28 3,75\/[?:‘
(compact) t, y B o
Cép2 bw/%'gg y
B4 ppos
B13w@
¥ 4205
. < — = FRRI0
(:h:ngf:act i3 |M,EM,BM, D, E? b,/t, 8 0678033
oncompac & ’ ResimaBfw 5 81,0
Ménh . ) )
3 M EM O 0
(slenden) Cép4 ,BM, Con lai Con lai
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085f o

L QD“; ab,
b by, t,
+

y
Hinh la: phan bo g suat
trong trang thai déo hoan toan
ciia mat cat dac

o

. vo

Hinh 1b: phan bo u‘ng sudt
cia mdt cdt khong ddc va mat cat
mdnh img voi logi dam mdt cdt
dong nhat

DP6i voi dam lién hop thi cong bang bién phap
khong chdng dd, 1a bién phap rat phd bién hién nay,
trude tién dam thép s€ chiu toan bo tinh tai ban than
va tai trong rai déu do bé tong tuoi gay ra. Sau khi bé
téng dong cung, hiéu ung lién hop s€ cé tac dung voi
cac thanh phan tinh tai giai doan 2 va hoat tai. Do Vay,
thanh phan mo men uon ban dau M, géy ra trong qua
trinh thi cdng phai dugc xét dén. Tuy nhién, phuong
trinh thiét ké quy dinh boi AASHTO va Eurocode di
khong xét dén anh huéng cua thanh phin mé men udn
ban dau nay.

Gupta va déng nghi¢p [11] da dé cap anh huong
cua md men udn ban dau dén do0 manh gidi han ban
bung trong phan loai mat cat dam lién hop. Theo cac
tac gia, m6 men ban dau c6 anh hudng dang ké dén do
manh gidi han phan loai mat cét khong dac. Tuy nhién,
nghién ciru ciia Gupta chi khao sat dam lién hop ap
dung loai thép thong thuong SM490Y.

Xem x¢t lai cac nghién cuu da thuc hién va muc
dich chuyén tir phuong phap thiét két Gmg suat cho
phép, nhu dang dugc ap dung trong quy trinh thiét ké
cau duong bo Nhat Ban [12] sang phuong phap thiét
ké trang thai gidi han, nghlen cuau nay s€ hudng dén
cac muyc tiéu chinh sau: d€ xuat hé so lai co xet dén anh
huong ciia mé men ban dau; danh gia sy phan loai mat
cit dam lién hop c6 ap dung cap thép méi SBHS500
trong dam lién hop mit cit thép dong nhat va mat cat
thép lai.

Noi dung va phwong phap nghién ciu
Dé xudt hé sé lai

Bai viét s& trinh bay sy hinh thanh hé s6 lai diéu
chinh c6 xét dén anh hudng ctia mo men udn ban déu
Trong giai doan thi cong vai giai phap khong chong
do, tong md men phat sinh trong dam 1a do tai trong
ban than dam thep va tai trong bé tong tuoi cung cac
thiét bi thi cong co gia tri M, , tong mo6 men do tinh tai
phan 2 va céc hoat tai c6 g1a tri M,. Su phan b6 tng
suét trong mat cit lién hop qua cac g1a1 doan thi cong
dugc dién ta trong hinh 2. Trong nghién ctru nay, hé s0
lai duoc dé xuit véi _trudng hop dam chiu mé men udn
duong nhu so d6 dim tinh dinh va véi gia thiét chay
déo xudt hién trudce tién & thd dudi mat cat dam.

2



Khoa hoc Ky thudt va Céng nghé

é S

. M,
MD ﬁ
M’
3 y
Gyt —Oyw 4—»]&

Gp1 + Op2 = Oy

Hinh 2: gid thiét phan bé img sudt trong dam lién hop lai xét dén anh huong

ctia mé men ban dau M,

Gia tri mo6 men chay cuia mat cit dim lién hop lai
M duge dy tinh bang cach lay gia tri m6 men chay cia
mat cit lién hgp dong nhat twong tmg M trir di thanh
phan mé men hao hut do hién tuong chévy déo som &
ban bung M’, gia thiét nay duoc thé hién ¢ phuong
trinh:

M, =M -M'=M+M,-M’ (1)

Trong do M M, + M, 1a gia tri chay déo cuia mat
cit lién hop dong nhat tuong ung. H¢ so lai dugc dinh
nghia bang ty so M /M va duge dién giai theo cong
thure:

My oM, EM,BM'
M M

y y

R, K

2

Bién do1 phuong trinh (2) ta thu duge cong thirc
tinh hé s6 lai R, co xeét dén anh huong ciia m6 men ban
dau nhu sau:

=T = =

~
=
=
=
=

BRI XK =IE=

Trong d6 S, , S, ,vas,, tudn tu 1a gla tri m6 dun
cua mat cat (sectlon modulus hay con g01 la m6 men
khang un) cua mat cit dim thép xét v4i tho trén, thd
dudi va mat cat lién hop th dudi; favaf, thé hién
g1a tri chay déo cua vat liéu thép ap dung cho ban bung
va ban canh cua dim thép mit cit lai; @ 1a ty s6 giita
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mo men udn ban dau M, va m6 men chdy ctia mat cat
dam thep M . Cacky hleu con lai trong cong thuc (3)
duoc giai thich trong hinh 2.

Mo hinh phi tuyen dan déo ciia dam lién hop

Mo hinh vat liéu dan déo cua thép duogc thiét lap
v6i su két hop clia phuong trinh Prandtl - Reuss va gia
thiét tiéu chudn chay déo cua vat liéu theo mit phing
von Mises. Puong quan hé tmg suit - bién dang don
truc ap dung cho vat li¢u thép SM490Y va SBHS500
duoc 1y tuéng hoéa dua trén thi nghiém kéo nén mau
thuc té va thé hién ¢ hinh 3.

"

SBHS500 tow

| & (Nl
- 8 g

2
ng sudtnén e (M

o o 0,001 EIER

Bi€n dang nén &¢

[ 0,05 9l 0,15 0z e

L0
Bigéndang £

Hinh 4: quan hé g sudt - bién dang

Hinh 3: quan he img sudt - bién dang don huong cua vt liéu bé tong 40 Mpa

don huong cua vat liéu thép
SBHS500 va SM490Y
Pbi v6i mo hinh vat liéu bé tong 40 Mpa trude
khi bi ép v&, gia thiét dan hoi tuyén tinh - déo hoan
toan sau dan hoi, tiéu chuan chay déo theo mit Mohr
- Coulomb dugc ap dung. Dbi v6i quan hé tng suat -
bién dang don hudng, phuong trinh dé xuat bai Hiép
hoi k¥ su Nhat Ban JSCE [13] dugc ap dung va thé
hién ¢ hinh 4.

9m

Hinh 5: mé hinh don gian héa két cau ciia dam lién hop

M0 hinh két cAu ctia dam lién hop dugc so hoa nhu
hinh 5, trong d6 chiéu dai dam, chiéu cao ban bung va
chidu day tim ban bé tong duoc cb dinh véi cac gia tri
lan luot 12 9; 3 va 0,3 m. Céc gi tri nay duoc dé xuit
dua trén kich thudc thyce cuia cac cong trinh da dugc
thiét ké va khai thac hién nay. Chiéu day va rong ban
canh trén ¢ , b ; chiéu day va rong ban canh dudi Lys
b, chiéu day ban bung t; : chiéu rong cua ban bé tong
bc duoc xét voi céc gia tr1 thay d6i dé c6 duoc cac gia
tri khac nhau cua chiéu cao chiu nén D, va D_(duoc
giai thich trong hinh 5).

Pé giam bot thoi gian phan tich, chi mot nira mo
hinh so theo thuat toan PPPTHH sé duoc roi rac hda

22



Khoa hoc Ky thuat va Céng nghé

theo nguyén tic dbi xtmg. Diéu kién bién tuong (mg s&
duoc ap dung cho mé hinh nhu trinh bay trong hinh 6.
Pé tao ra trong dam mot tai trong mo men uon thuan
tay, phuong phap kiém soat chuyén vi voi goc udn
cudng buc duoc ap dung nhu thé hién trong hinh 7.
Day 1a mot phuong phap pho bién ap dung trong cac
mé hinh s6 phan tich phi tuyén bao gdm ca hinh hoc
va vat liéu.

T Z axis E\JA

Kiém soat chuyén vi dé tao ramé.
uén thuén tiy

\ e X N
TA77
LA
 —
Manen uba
usm ity

Hinh 6: diéu kién bién cho mo hinh
ket cau

Hinh 7: mé men uén lhudn tiy
durgc tgo ra trong dim
bdng phirong phép kiém sodt chuyén vi

M0 hinh 56 s€ mo ta bién dang (muc phdng mép)
ban dau trong phan ban bung cua dam lién hgp. Muc
bién dang ban dau 16n nhat dugc ldy theo quy dinh
trong quy trinh thiét ké cau thép duong bo Nhat Bén
hién hanh [12] v6i gid tri b /250, trong do b 1a chiéu
cao cua ban bung Mat bién dang ban diu duoc ly
tuong hoa véi phuong trinh mat sin (4), cac ky hi¢u
trong phuong trinh dugc giai thich trong hinh 8.

T T
gZ COS| Zx (4)

Ban bung va ban canh cua dam thép dugc roi rac
hoa bang cac phan tir vo Q20SH dinh nghia boi phan
mém phan tich két ciu DIANA vé6i 5 bac ty do (3
chuyen vi thang va?2 chuyen vi xoay) duogc xét dén tai
moi nut cua phan tir. Két qua phan tich cia m6 hinh ¢
thé du bao chinh x4c hién tuong mat 6n dinh cuc b
va lan téa ving chay déo trong két cu dang thép tAm.

J— hW/ZSO_,‘ [‘_ b,

u
! 250

(@)Pml-Prasgi

()21 2-Prahogt ding

Hinh 8: mdt phong mép ban déumé ta
cho ban bung dam lién hop

Hinh'9: phdn tich chia pha duoc dp dung
dnh huong ctia mé men uon ban dau M,

Phan ban bé tong s€ duge mo hinh hoa boi cac phan
tir khoi HX24L, trong thu vién phan tr cia phan mém
DIANA. 3 bac tu do chuyén vi thang s& dugc xet dén
tai mdi nat trong phan tir. Nhu da trinh bay ¢ phan gidi
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thiéu, nghién ctru nay chi xét dén dam nhip gian don
nén phﬁn bé tong chi lam viéc chiu nén. Bién dang
nén cua ban bé tong s€ chi dugc quan tdm trong pham
vig <0,0035, do vy md hinh két cau bé tong cdt thép
s€ khong nhét thiét phai xem xét t6i & day.

Mo ta két cau qua 2 giai doan thi cong: khi bé tong
d6 con uét, chi dam thép lam viéc va bé tong da dong
cung, dam lién hop bt dau lam viéc, md hinh ap dung
phuong thirc pha phan tich (dugc dinh nghia boi phén
mém DIANA, thé hién trong hinh 9). O pha dau, chi
phan mé hinh roi rac ciia dam thép duoc phan tich,
chuyén vi kiém soat cudng buc ting dan cho dén gia
tri trong Ung voi gia tri mé men ban dau M [, Va chuyén
sang pha phan tich thtr 2. Bat dau pha phan tich thu
2, cac phén tir khoi “bé tong” s€ duogc kich hoat va
chuyén vi cudng buc tiép tuc duoc ting 1én cho dén
khi thu dugc gia tri suc khang udn cuc dai.

Két qua va thao luan
Kiém chieng hé sé lai

Heé s6 lai d& xudt dugc so sanh véi gia tri thu dugc
tir m6 hinh phén tich theo PPPTHH. Gia tri M L vaM
xéc dinh tir phan tich mé hinh s6 khi bién dang tho trén
cung hodc thé dudi cting ciia md hinh dam thép dat dén
gia tri chdy déo trong qua trinh tang dan gia tri chuyén
vi cudng buc ¢ gbi ddu mo hinh dam.

Su so sanh cac hé s6 lai duoc biéu dién trong hé
truc toa d§ voi gia tri B twong Umg, hinh 10 giai thich
¥ nghia cac tham so trong cong thirc thé hién gia tri B.
Nghién ctru da khao sat mit cit cac két cau nhip cau
lién hop d thiét ké va xay dung & Phap dugc trinh bay
trong tai li¢u Sétra [14].

M 3
Rhgiyf& 120 A RA) (6]

M, (12K 24)

f
ga— . g2l
fyf ! Afn
Hinh 10: gidi thich gia tri
M=0

M;=0.2Mys

¢ Démit

¥ KéqaFEM
— AASHTO

1.01

14 "

Hinh 11: so sanh gia tri R,
trong truong khong xét dén anh
hieéng ciia mé men ban dau M,

Hinh 12: so sanh gid tri R,
voi M,=0,2M
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o1 M=0.4Mys 101 M,=0.6Mys
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0.97
0.96
0.95
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Rn

t .
L anu FEM
—— AASHTO
0.92 089
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B B

Hinh 13: so sanh gid tri R,
voi M, =04 M,

Hinh 14: so sanh gid tri R,

voi M, = 0,6 M,

Trong truong hop khong xét dén mé men ban dau
nhu trinh bay & hinh 11, phan 16n céac gia tri hé s6 lai
dé xuat déu nho hon so voi gia tri thu duogce tir két qua
phan tich mo hinh s6 va nhé hon hé sb duoc quy dinh
trong quy trinh AASHTO.

Céc hinh 12-14 thé hién su so sanh ¢ xét dén anh
huéng ctia mé men udn ban dau véi cac mirc 1an luot
laM,=0,2;0,4va0,6 M Trong tit ca cac trudng hop,
gia tri hé sb lai dé xuat deu nho hon so v&i gid tri thu
duogc tir phan tich mé hinh sb va gia tri quy dinh boi
AASHTO. Mtic d6 sai khac cta gia tri dé xuét va gia
tri quy dinh trong AASHTO vao khoang 2, 3 va 5%
g véi mirc @6 mo6 men udn ban dau 1an lugt 1a M =
O’,2; 0,4va0,6 My . Ydi murc mo men uon ban dau 16n,
tat ca cac gia tri hé so6 lai thu dugc tir phan tich mo hinh
sd déu nho hon gia tri quy dinh boi AASHTO. Hién
tuong nay chi ra rang, hé s6 lai sir dung trong quy trinh
AASHTO la khong da an toan véi mue md men ubn
ban dau lon (M, > 0,6 M ).

D minh gidi han ban bung ciia dim lién hop

Phén loai mat cdt dwa vio két qua phan tich mo
hinh sé: gia tri md men udn cyuc han (stc khang uén)
M, cua dam lién hop dugc xac dinh dya trén két qua
phan tich phi tuyén mé hinh s6 theo PPPTHH. Strc
khang M, s& dugc so sanh véi gia tri mé men déo M
va m6 men chay M, Néu M, =M dam s& dugc phan
loai c6 mat cat dic. Truong hop M <M, <M mat cit
dam lién hop sé& dugc phan loai khong dac Va truorng
hop con lai M, <M, dam lién hop s& c6 mit cat phan
loai 1a manh.

Gia tri m6 men déo va mo men chay cua mat cit
dam lién hop dong nhat va mat cit lai s& dwoc xac
dinh dua trén gia thiét phan bd tng suat khi mat cit co
thé dat toi trang thai chay déo hoan toan (hinh 15) va
phan bd tmg suat dan hoi tuyén tinh khi tho trén hodc
thé dudi ciia dam thép bit dau dat t6i gia tri chay déo
(hinh 16).
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Hinh 15: gid thiét phan bé img sudt chdy déo hodn todn trén mdt cdt
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Hinh 16: gid thiét phdn b6 iing sudt khi gid tri chdy déo xudt hién 6 thé trén
hodc tho dwdi dam thép

Khao sat phan logi mat cat dam lién hop mat cdt
dam thép dong nhat SBHS500: cac hinh 17-20 biéu
dién két qua phan loai mat cit thu duoc tir phan tich
mod hinh s6 dbi voi sé lwong 16n cac dam lién hop
mat cat dim thép ddng nhat SBHS500 cung véi cac
dudng cong thiét ké d6 manh giéi han ban bung dang
duoc su dung trong quy trinh hién hanh cia AASHTO,
Eurocode va duong thiét ké dé xuat ciia Gupta va dbng
nghiép [11]. Trong cdc hinh nay, gid tri b /i va o lan
luot the hién ty so chiéu rong/chiéu day ban bung va
tham s6 viing nén (dugc giai thich trong hinh 1).

Trong hinh 17, cac diém ky tu den tron thé hién két
qua thu dugc tir phan tich mo hinh sé danh gia dam co
mat cat dic, trong khi d6 céac diém ky tu do vuong danh
gia dam c6 mat cat khong dac. Mat cat dam lién hop
dong nhét SBHS500 khong xét dén anh huéng ciia mo
men udn ban dau (M, = 0) c6 d6 manh ban bung g10’1
han déc - khong dac lorn hon dang ké so v6i duong gidi
han thiét k& quy dinh trong AASHTO, Eurocode va
duong dé xuét cua Gupta. Dac tinh vat li¢u sau dan hoi
dugc xem 13 nguyén nhan chu yéu cta hién tugng nay.
Véi gia trj chay déo 16n va ving bién dang déo sau dan
hoi nho, loai thép SBHS500 s¢ hitu stre khang mat 6n
dinh cyc bo dan déo tt hon so véi cac loai thép thong
thuong khac.
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Hinh 18: gi6i han khong déc - manh cua mat cdt
dam lién hop dong nhat SBHS500 (M1 = 0)
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Hinh 19: gidi han khong dédc - manh ciia mat cdt
dam lién hop dong nhat SBHS500 (M1 = 0,4 Mys)
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Hinh 21: gidi han dac - khong dac cua dam lién hop

mét cdt lai SBHS500-SM490 (M1=0)

Hinh 22: gioi han khong dac - manh cua dim
lién hop mat cat lai SBHS500-SM490 (M1=0)

Déi chiéu véi mot s6 phat biéu cta Gupta va dong
nghiép trong [11] vé anh huéng déng ké ctia mo men
uén ban dau M, dén giéi han khong ddc - manh, hinh
19, 20 thé hién ket qua thu dugc tir phan tich mé hinh sé
ing vai truong hop khao sat gidi han khong déc - manh
tai 2 truong hop mo men ban dau M,=04va0,6M .
Trong cac hinh nay, biéu tugng tron den bidu didn dim
lién hop c6 mat cit khong dic, cac biéu tuong vudng
d6 bicu dién dam lién hop c6 mit cat manh. Vi sy gia
tang cua mirc d0 m6 men udn ban diu M, thi ket qua
d6 manh ban bung gidi han dya trén phan t1ch sd ciing
cho thay sy tang 1én 16 rang, gidng nhu xu thé da duoc
bao cdo trong [11].

Khao sat phan logi mat cat dam lién hop mat cat
dam thép lai SBHS500-SM490Y: hinh 21 biéu dién su
so sanh gitra két qua thu dwoc tir phan tich mo hinh
s6 dam lién hop mit cat lai SBHS500-SM490Y va
phuong trinh do manh gidi han ban bung st dung
trong AASHTO va Eurocode. PO manh gidi han
dac - khong dac thu dugc tir két qua phan tich theo
thuat toan PPPTHH 16n hon cac gia tri tuong trng trén
duong cong thiét ké cuia AASHTO va Eurocode. So
sanh két qua biéu dién trong hinh 17 va hinh 21 cho
théy vung do manh gidi han dac - khong dac ctia mat
cit lai SBHS500-SM490Y tham chi 16n hon viing giGi
han tuong (mg véi mit cit dong nhat SBHS500.
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Hinh 22 biéu dién d¢ manh giéi han ban bung khong
dic - manh trudng hop khong xét dén anh huong cua
md men udn ban du. Trong phén nay gia tri moé men
chay M cua dam lién hop mat cit lai duoc xac dinh
tor gia tr1 md men chay M cua dam lién hop mat cit
d6ng nhét trong Gmg nhan véi hé sb lai nhu da duoc
trinh bay & muc ndi dung va phuong phap nghién cutu.
So sanh két qua trinh bay ¢ hinh 18 va két qua biéu
dién trong hinh 22 cho théy, gia tri d6 manh ban bung
gidi han khong dac - manh cua mat cit lai SBHS500-
SM490Y nhé hon so v6i cac gia tri trong ung ciia mat
cit ddng nhat SBHS500. Puong gidi han trong truong
hop mit cit lai ndy gan nhu nam theo phuong thing

! 150

o Khongdic
8 Manh
0 01 02 03 04 05 08 07 WOT 0z 03 of 05 08 oy

® Khong dic

o hodc o' o hodc o'
Hinh 23: gidi han khong ddc - manh
ctia dam lién hop mat cdt lai
SBHS500-SM490 (M, = 0,4M )

Hinh 24: gidi han khong ddc - manh
ctia dam lién hop mat cat lai
SBHS500-SM490 (M, = 0,6M )
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Hinh 23 va 24 biéu dién két qua tir mo hinh
phan tich s6 xét dén miurc mo men udn ban dau
voi M, =04 M va0,6M . VéimacM =04M,
do manh gioi han ban bung khong dac - manh cua
mit cat lai SBHS500-SM490Y nho hon cac gia tri
twong tmg cliia mat cit dong nhat SBHS500 voi su
sai khac khoang 10%. C6 thé nhan dinh rang v&i mirc
moé men ban dau M, <04 M cac gia tri d0 manh
ban bung gidi han khong dac manh clia mat cat lai
SBHS500-SM490Y nho hon khoang 10% céc gia tri
tuong ng clia mat cat ddng nhat SBHS500. Nhu thé
hién trong hinh 24, khong c6 mot dam lién hop nao
c6 mat cat duoc phén loai 1a manh. Pidu nay cho thiy
ré“mg, trong pham vi thiét ké thuc té, dim lién hop mat
cét lai SBHS500-SM490Y s& ludn duoc phéan loai
14 khong dic chic véi mirc cao ciia mé men ban
dau (M,> 0,4 M).

Két luan

Ap dung cap thép méi SBHS500 vai ca dam lién
hop mit cit ddng nhit va mit cit lai déu cho phép ning
cao dang ké d6 manh gigi han ban bung trong phan loai
mat cit dim lién hop. D6 manh gii han khong dic -
manh cta dam lién hop mit cit lai SBHS500-SM490Y
nho hon khoang 10% gi tri twong Ung cta mat cat
dong nhat SBHS500. Véi mitc md men udn ban dau
cao M,> 0,4 M dam lién hop mit cit lai SBHS500-
SM49OY luén co thé dugc phan loai 1a khong dac. Véi
viéc ap dung loai thép SBHS500 cho dam lién hop
mat cat déng nhat hodc lai thi ban bung déu c6 thé
dugc thiét ké véi do manh b /¢ 16n hon dang ké so
v6i quy dinh cua quy trinh hién hanh, nhu AASHTO
va Eurocode.
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Nghién ctu thiét ké chu trinh do soi cho hé thdng do s¢i may soi con

Pham Vin Hung’, Doin Vin Hoan, Nguyén Pinh Sao

Vién Nghién cuu Co khi, Bé Cong thuong

Ngay nhédn bai 28.8.2015, ngay chuyén phan bién 1.9.2015, ngay nhén phan bién 6.10.2015, ngay chép nhan dang 16.10.2015

Hé théng do s¢i c6 nhiém vu tw dong thao dé 6ng soi di quéin di soi ra khéi bing may va cip 16i ong vao
gia coc may soi con thay thé cho cac thao tac truée diy bang thi cong. Chu trinh d6 sei la chu trinh hoat
dong ciia co' cdu chip hanh, diy l1a co ciu chinh cia hé thong dé soi tw ddng may soi con. Bai bao trinh
bay két qua nghién ciru, tinh toan vi tri chuyén vi, thoi gian chuyén vi va luu dé diéu khién chu trinh do
soi. Két qué nghién ctru dwoe sir dung dé thiét ké co cAu chip hanh ciia hé thong do sei tw dong, dap ing
yéu cau chu trinh 1am viéc duoc dit ra ciia hé thong.

Tir khéa: chu trinh do soi, hé théng dé sgi, mdy soi con.

Chi s6 phin loai 2.3

Researching and designing
the doffing cycle of spinning
machine in doffing system

Summary

The function of automatic doffing
system is to take down bobbins
from warping creel and feed bobbin
cores onto spinning machine bed
to replace manual operation.
Doffing cycle is the action cycle
of the operating mechanism; this
is the main structure of spinning
machine in doffing system. This
paper presents the results of research
and calculation of displacement
position and displacement time, and
control diagrams of doffing cycle.
The research results are used to
design automatic doffing operating
mechanism to meet the requirements
of the system.

Keywords: doffing cycle,
system, spinning machine.

Classification number 2.3

doffing

*Tac gia lién hé: Email: hungphv@narime.gov.vn

TAP CHI

HOA HOC

ONG NGHE /Il Nam 58(6) 6.2016

DPat van de

Hién nay, toan nganh sg¢i c¢o trén 4.000 may s¢i con dugc su
dung tai cac day chuyén kéo soi trén ca nude déu duoc nhap tu
nudc ngoai (Dl'rc Thuy Sy, Italia, TAy Ban Nha, Nhat Ban, An
Do, Trung Qudc), gom 2 loai: loai may d6 soi thii cong (co khoang
1.000 may, sau khi két thiic qua trinh kéo soi thi viéc lay dng soi
day ra khoi gian coc va lip 18i dng vao may soi con do con ngudi
thuc hién); loai may c6 hé théng do soi tu dong (cac thao tac déu
duoc thuc hién tu dong).

Viéc ty dong hoa khau dd soi cho may s¢i con c¢6 y nghia to 16n
vé giam s6 lugng cong nhan van hanh, tang thoi gian hoat dong ctia
may, giam nhiéu thoi gian phu va cac chi phi khac trong san xuat,
cling nhu cai thi¢n moi truong lam viéc cho nguoi lao dong. Vi vay,
viéc nghién cuu, thiét ké, ché tao hé théng dd soi cho may sQi con
dua vao su dung tai cac cong ty san xuét soi dét mang tinh thuc
tién va dap ung nhu cau cip thiét ciia nganh. Co cau chip hanh I3
co céu chinh cia hé théng db soi tu dong, c6 nhi¢m vu léy 6ng soi
ra khoi gia coc va lap 16i 6ng vao gia may soi con, cac thao tac nay
duoc thyc hién tw dong. Bai bao trinh bay két qua nghién ctru thiét
ké chu trinh d6 soi, lam co s& dé thiét ké co cAu chap hanh trong
hé théng db soi tu dong may soi con. Pay la ndi dung nghién ctru
trong khuon khé dé tai cap nha nudc ma sb KC03.18/11-15.

Noi dung va phwong phap nghién ciu
Phwong phdp nghién ciru

Nghién cuu tinh toan: nghién clu ly thuyét, kiém nghiém céac
budc hoat dong do s0i ctia may mau (may soi con do soi tu dong)
Dé tai lya chon mau may cua nude ngoai c6 dic diém va thong sb
ky thuat twong ddi phu hop véi cac may soi con do soi thi cong
hién ¢6 lam ddi tuong nghién ctru va thiét ké.
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Thire nghiém: xiy dung mot modun d6 soi dé thi
nghiém, hi¢u chinh cac budc hoat dong cua co ciu
chép hanh theo chu trinh d6 sgi. Chu trinh d6 soi dugc
xay dung hoan thién, ddng bd vai thiét ké co cau chap
hanh va chuong trinh diéu khién cho may soi con loai
516 coc sau khi thi nghiém thanh cong mot modun d6
SO1.

Nguyén Iy hoat dpng hé thong dé soi tw dong [1-3]

1. Gid kep dng soi

2. Ong soi

3. Gid coc soi

4. Gid trung gian

5. Corcdu ning - ha gid kep

6. Thing chita ong sgi

7. Bing ti chuyén dng soi

8. Corcdu cdp I ing te ding
9. Bj din ding

10. Li dng soi

11, True din dong

12. Bang truyén dng sgi v i ong
13, Tidiéu Hicn

B D

Hinh 1: so dé nguyén Iy hé thong dé soi

Nguyén 1y hoat dong hé théng d6 soi trén hinh 1
duoc mo ta nhu sau: 161 éng duoc cép tu dong tur co
céu cap 15i dng (8) vao bang truyén (12). Nho b din
dong (9) ma truc dan dong (11) di chuyén tinh tién
(tién, 1ui) theo phuong doc truc; co cdu chip hanh cua
hé théng gom hai bo phan chinh: nang - ha gia kep
(5) va co cau xoay gia kep thuc hién nhiém vu mang
16i dng tir bang tai (12) 1én vi tri gid coc soi may soi
con sau khi duoc tap két tai gia trung gian (4) va lay
ong soi (2) tir gia coc (3) dat xuong bang tai (12) van
chuyén ong | soi dén bang tai d& 6ng soi (7), d6 vao
thung chira dng soi (6). Trong qua trinh hoat dong thi
cum nang - ha va cum xoay gia kep co su lién dong
chit ché véi nhau theo 1énh diéu khién da dugc lap
trinh. H¢ thong khi nén duge sir dung diéu khién co
ciu xoay gia kep voi hai chire nang: tao chuyén dong
xoay goc co cau nang - ha va kep, giai phong 151 ong
khoi tay kep khi da dat vao vi tri xac dinh. So dd chu
tao ciia co cAu nang ha va co ciu xoay gia kep dugc thé
hién & hinh 2 va 3.

Co ciu ning - ha gid kep [3, 4]

i} 1. True da
T \ ; Ob Tuc dan
P // 2. Cum bac trugt
é L 3. Thanh truyén
% 4. Thanh nang
G /\/&:\\
N . A a
" o :/\ 5.0 codinh

\
g
7

6. Cum chot xoay

7. Gid kep (fng o1 va 1oi 5r1g

Hinh 2: so' dé cdu tao co cdu nang - ha gid kep
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Co ciu xoay gida kep [3, 4]

1. Xi lanh khi nén
2. Truc truyen

3. Banlé

4. Thanh kéo

5. Thanh truyén
6. Gia mdy

7. Co ciundng ha

o
r 0

Hinh 3: so' dé cdu tao co cdu xoay gid kep
Yéu cau thiet ke

- Pam bao cac budc chuyén vi cua gia kep hop 1y,
phu hop véi khong gian ciia may soi con trong mat
bang phan xuéng soi va thuan loi cho thiét ké diéu
khién.

- Pam bao thoi gian d6 soi hiéu dung (thoi gian d6
soi/chu trinh d6 soi) xap xi 5 phiit.

Két qua va thao luan

Viéc xéc dinh chinh x4c chu trinh d6 soi c6 y nghia
quan trong ddi véi viéc thiét ké cac co cdu chap hanh
va thiét ké diéu khién hé théng. Chu trinh d6 soi (hinh
1) duoc tinh tir thoi diém gian kep (1) di chuyén xudng
1éy I5i Ong c6 sn trén bang tai (12), thyc hign cac bude
dé 1ay ong soi (2) ra khoi gia coc (3) va cam 161 dng
vao gia coc, két thuc tai vi tri chd ban ddu dé chuén bi
cho chu trinh d6 soi tiép theo.

Xdc dinh vi tri chuyén vi ciia gid kep

Vi tri chuyén vi cta gia kep duoc xac dinh theo chu
trinh d6 soi va duge thyc hién qua 2 bude. So do vi tri
chuyén vi gia kep mo ta trén hinh 4 va 5.

s . e -
5
£ ] 4
T
s 3 l’ 4 !
2 = 3
Gl
g e
3 .
3
Vitni trung —
=ian i trf trung
] Ei
“
Riiriew Vitriehin
: HTI ‘L : 1
1° 1
Bingtii Biugtii

Hinh 5: so dé vi tri chuyén Vi
gia kep bucc 2

Hinh 4: so do vi tri chuyén Vi
gia kep budc 1

Chuyén vi gia kep ¢ budc 1 duge mé ta trén hinh 4
v6i nguyén ly hoat dong nhu sau: chu trinh d6 soi bat
dau tur vi tri cho cua gia kep: diém xuat phat cua gia
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kep tir vi tri 1 di xudng 1’ dé kep 13i trén bang tai sau
d6 di chuyén vé vi tri — 1, gian m& goc t6i vi tri 2, di
chuyén 1én — 2, ép gian vao — 3 di xuéng — 3’ (nha
16i tai vi trf trung gian), di chuyén 1én — 3” va ép gian
vao — 4 1rdi di chuyén xudng — 4’ (vi tri kep 6ng soi

budc hoat dong va sb lieu thoi gian khao nghiém cua
modun thi nghiém.

Két qua tinh toan thoi gian chuyén vi cho tai bang 2.

Bdng 2: thoi gian chuyén vi gid kep

trén gid coc soi), kep xong di chuyén 1én vi tri = 4”, | 11| Ten goitrinh ty céc bude Vit Vi g;I;lll(?S ) on
g¥an’m0 goc. - A5 va (.11 x’uo,ngxw tri A—) 2, cp ggan vao T Gl trih ey vi bunde 1 To1
vitri I va di xuong vi tri 1” d¢ nha 6ng soi vao bang 1| Vi i cho - bang @i | T 5
tai, sau do gia di l1én vi tri cho — 1°. Bén day két thuc 2 | Kep 1ai I 5
chuyén vi cua gia kep bude 1 va chuyén sang budc 2. 3 | Bang tai - vi tri cho r 1 3
2 .., , P A . 4 Mo goce gian kep 1 2 1,5
Chuyén vi gia kep budc 2 dugc mo ta trén hinh 5 — ; ;

. : , i ) , . . 2 R 5 Lén gié trung gian 2 2 15
nhur sau: tur vi tri 1, gian mo goc to1 — 2, di chuyén Ién 6 | Ep gian vio > B Is
- 2,’ ep glan vao vi tr1 — 3’ dl Xuong - 3’ (kep 101 7 Pua 16i vao gia coc trung gian 3 3’ 10
ong) roi di 1én — 3™, gian ép vao vi tri — 4 xuong — 8 | Nhaloi 3 5
4’ 3¢ nha 161 vao gia coc soi, sau do di 1én — 4, gian 9 | Gian kep di lén 3 3 10
mo goc di chuyén téi — 5°, di xudng vi tri — 2 va ép 10 | Mé gdc gian kep 1>
gian vao vi tri 1 (vi tri cho). Dén day két thic chuyén [ 11| Giankepdilén B 10

. 7 N~ N 1A , \ A . 12 | Xoay goc vao coc may soi con 3” 4 2,5
vi budc 2 va cling 1a két thiic chu trinh d6 soi. - —

13 | Xudng kep ong sogi 4 4 25
Can cu vao cao do cua gia coc soi, gia trung gian 14| Kep ong soi 5
va khoang khong gian thyc té ciia may so¢i con khao 15 | Gian kep di chuyén Ién 4 i 2
sat lap dit hé thong do soi tu dong ta x4c dinh duge do | 16 | Mogdegiankep all > 25
5 e ’ ISR Sty \ 17 | Gian kep di xuong 5 2 25
cao cua gia kep tuong ung véi ting vi tri tai hinh 4 va :

n n ) . ~ . z z 18 | Xoay goc vao vi tri chd 2 1 1,5

5 néu trén, dam bao dugc su hoat dong cia co cau chap - — ;

. R R , : T oo . 19 | Gian kep di xuong 1 1 3
hanh, khong bi vudng ket va xung dot vi tri voi hO?.t 20 | Tha ong soi vao bang ti 3
dong chung ciia may soi con. Két qua tinh todn chuyén 21 | Gian kep vé vi tri cho B 1 2
vi gid kep duoc thé hién trong bang 1. I | Chu trinh chuyén vi budc 2 139,5

Bang 1: gid tri d¢ cao gid kep twong itng véi cdc vi tri chuyén vi 1 | M6 goe gian kep ! 2 L5
2 Lén gia trung gian 2 2’ 15
biém dirng Do cao (mm) 3 | Xoay goc ép gian kep vao 2 3 L5
s — 4 | Gian kep di xudn 3 3 10
Vitri I H,=250 pr xuong
itrilva? H =290 5 Kep 151 5
V1 trilva 1 6 Gian kep di 1én 3’ 3 22
Vitri 3’ H,.=720 7 | Xoay goc ép gian vao 3 4 2,5
1 5 ygocépg
Vi tri 3 H, =760 g | Jiandixuong giiloivdocoe |y | g 25
sQi may sQi con
Vitri 4’ H,=790 9 | Nhalsi 5
Vl i 4 H4 =830 10 | Gian kep di 1én 4 4 25
11 | Mo goc xoay gian kep 4 5’ 2,5
Vitri4 H,.=990 12 | Gian kep di xuéng 5 2 23
; . Ne s 2 . ’ Xoay goc ép gian kep v& vi
Tinh todn thoi gian chuyén vi cac buéc 1B | Gieho e 2 ! L3
~ A A 2 X, 13 2e a0 s . FRT ~5
Yéu cau trong thuc t€ san xuat 1a phai dam bao thoi Tong cong (I+11) 3005 | gy

gian d6 soi hiéu dung trong khoang xap xi 5 phut/chu
trinh, viéc tinh chon thoi gian chuyén vi cac budc theo
s0' d6 hinh 4 va hinh 5 phai thoa man va dép ung cac
yéu cau sau: tong thoi gian bude 1 va 2 xap xi 5 phut;
co cdu van hanh 1am viéc 6n dinh va chinh xac. Viéc
tinh todn thoi gian cho tirng chu trinh va thoi gian cho
ting budc hoat dong duoc tong hop va phan tich trén
s6 lidu khao sat may mau, tinh toan phan phéi cho ting
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Thiét ké chwong trinh diéu khién doé soi [3, 5-7]

Hé thong d6 soi dugc diéu khién boi bo diéu khién
kha lap trinh PLC Simatic S7-200-226 cua Siemens
va cac modun m¢ rong, dam bdo viéc giam sat vi tri
va diéu khién hoat dong cac co cAu chinh xéac, 6n dinh
theo chu trinh d6 soi yéu cau. Trén co s& phan mém lap

29
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trinh cho PLC S7-200 va céc tin hiéu vao ra, dé tai 1ap Két qud khdo nghiém [7]
dugc chuong trinh diéu khién hé thong do soi tw dong Hé thdng dd soi tw dong dugc lip dit va chay khao
theo luu dd d3 vach ra. nghiém trén may sgi con Model: HONGIJI SXF 1568
o . . C - 516 coc cia Cong ty CH phan sgi Phu Mai, Khu
Luu d6 diéu khién cac bude hoat dong do soi dugc  ng nghiép Phii Bai (Thira Thién - Hué) tir 28.1.2015
mo ta tai cac hinh 6-10. dén 6.3.2015. Céc chi tiéu chinh ciia h¢ théng do soi

D{mg 103y
ondl glang

Hinh 6: heu d@6 diéu khién Hinh 7: heu d6 diéu khién dua ong soi xudng Hinh 8: luu d6 diéu khién da gid kep
dwa gia kep lén gia coc soi bang truyén lén gia trung gian

Dimng xoay
1Rl gakep

DriFreg 2o
trai gis kep

Bdmg oo ola
dEn s m=c)

K el Gn
'ﬂé:.' =4 con

Hinh 9: heu do diéu khién dira 16i dng 1én gid coc soi Hinh 10: luu dé diéu khién dua gid kep vé vi tri cho

TAP CHI

oG ek 1 \am 55 52018 30



Khoa hoc Ky thuat va Céng nghé

nhu: thoi gian d6 soi hiéu dung, do 6n dinh cta hé
théng, sai s6 vi tri cua tim dng kep 6ng soi so v6i tim
coc soi va tam chdt cam éng soi déu dat yéu cau thiét
ké va duoc Cong ty Co phan chirg nhan va kiém dinh
VINACONTROL do kiém va chimg nhan két qua.

Phuong phap khao nghiém chu trinh d6 soi: thuc
hién khao nghiém cho tung budc hoat dong (nhu so
dd hinh 4, 5 va cac luu d0 diéu khién hinh 6-10). Cac
thong s6 do kiém va xac dinh gom: thoi gian thyuc hién
(xac dinh bang dong hd bam gidy), chidu cao gia kep
(xac dinh bang dung cu do chiéu cao).

Db thi chu trinh d6 soi duoc xay dung dua trén két
qua thuc nghiém do chu trinh d6 soi trén hé thong d6
so1 tu dong lép dat va khao nghiém trén may soi con
516 coc, mo ta trén hinh 11.

So do hoat déng co cau gdp phdi tinh tién
Hinh 11: do thi chu trinh do soi

Ghi chil: truc tung thé hién gid tri chuyén vi ciia gid kep (mm),
truc hoanh thé hién thoi gian thuc hién cac budc (s)

D4 thi hinh 11 cho thay, két qua thu dugc phu hop
véi tinh toan xay dung chu trinh dd soi, co ciu ch'?ip
hanh dugc thiét ké, ché tao dap tng kha nang lam viéc,
hé théng diéu khién tin cdy, chinh xac, dam bao thoi
gian d6 soi hiéu dung dat 5 phuat/chu trinh.

Hé théng dod soi tu dong cho may soi con dugc thiét
ke, ché tao va lap dat trén may soi con HONGII 516
coc (hinh 12).

Két luan
Ttr nghién ctru trén ¢ thé rat ra két luan:

- ba xac dinh duoc vi tri chuyén vi va thoi gian
chuyén vi cua gia kep dap tmg duoc thoi gian do soi
hiéu dung yéu clu cua hé théng dd soi tu dong may
so1 con.
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Hinh 12: hé th(fng dé soi tu dong cho may soi con

- Chu trinh d6 s¢i c6 y nghia quan trong va 13 co s¢
de thiét ke co cau chap hanh, thiét ké chuong trinh diéu
khién hé théng dd soi cho may sgi con.

- Tiép tuc nghién ctru va hoan thién chu trinh d6
soi dé co thé giam dugc thoi gian d6 soi hiéu dung tir
5-15% bang mot sb giai phap nhu: rat ngén thoi gian
kep, nha 1061, tdi wu hoa chuong trinh diéu khién va
diéu chinh tdc d6 1am viéc cua co ciu ch'Qip hanh.

- Chu trinh d6 soi c¢6 thé tmg dung dé thiét ké hé
théng dd soi tu dong cho cac loai may sgi con voi )
lugng coc khac nhau.

Tai liéu tham khao

[1] Tran Van Quyén, Trinh Thi Minh Ninh, Tran Céng Thé, Trin
Nhat Chuong (1994), Cong nghé kéo soi bong va soi hoa hoc, Truong
Dai hoc Bach khoa Ha Noi.

[2] Nguyén Minh Ha (2002), Céng nghé kéo soi, Nha xuit ban
Pai hoc Quéc gia TP Hb Chi Minh.

[3] HONGIJI - Famous Tradenmark of China, Model SXF 1578
Ring spinning machine.

[4] Pinh Gia Tuong, Nguyén Xuan Lac, Tran Dodn Tién (1970),
Nguyén Iy mdy, Nha xuét ban Dai hoc va Trung hoc chuyén nghiép.

[5] Tran Doan Tién (1995), Piéu khién tr dong khd ldp trinh,
Truong Pai hoc Bach khoa Ha Noi.

[6] Nguyén Dodn Phuéc, Phan Xuan Minh (1997), Tuw déng héa
véi Simtic S7-200, Nha xuét ban Nong nghiép, Ha Noi.

[7] Béo céo tdng hop két qua thuc hién d& tai cip nha nudc ma sé
KC03.18/11-15.



Khoa hoc Ky thudt va Céng nghé

Nghién ctiu ché tao va thli nghiém hé ghi nhén anh biic xa
ky thuat s6 bang phuong phap huynh quang
Tréin Ding Manh", Trin Vin Tuyén, Vi Tién Ha
Trung tdm Danh gia khong pha huy, Vién Nang lwong Nguyén tir Viét Nam
Ngay nhén bai 26.8.2015, ngay chuyén phan bién 28.8.2015, ngay nhan phan bién 16.10.2015, ngay chip nhan dang 26.10.2015

C6ng nghé huynh quang tir lau da dwoc sir dung dé soi chiéu kiém tra bfmg tia X cho cac ddi twong trong
y té, cong nghlep V0’1 suw phat trién ciia cong nghé thong tin va ky thuéat so, cac phép chiéu huynh quang
ngay nay ¢6 thé s6 héa dé tao ra phwong phap chup anh birc xa ky thuat s0. Nghién ctru nay daé cap dén
viée thiét ké ché tao va thir nghiém h¢ ghi nhan anh birc xa ky thuét s0 bang phwong phap huynh quang
dua trén cac thiét bi va vat tu sin cé nhung chua tirng dwgc ding cho muc dich nay, sau dé danh gia kha
ning dap ung cua hé khi dua vao sir dung dua theo cac yéu ciu ciia tiéu chuin ASTM E2597 (Standard
Practice for Manufacturing Characterization of Digital Detector Arrays) bao gdbm dé phan gidi khong
gian, ty 1¢ tin hiéu - nhiéu, hi¢u suit, do nhay twong phan va dai bé day dac trung cia vat liéu [1]. Trong
qua trinh danh gia cac dic tinh k§ thuit, nhém nghién ciru dong thoi ciing xiy dung duwgc cic duwdng cong

dic trung twong ting ciia h¢ thiét bi.

Tir khod: huypnh quang kj thudt sé, nhiéu, so héa, ty Ié twong phén - nhiéu.

Chi s6 phdn logi 2.3

Researching and testing the digital
fluoroscopic system for industrial radiography

Summary

Fluorescence technology has long been used
for screening X-ray to test subjects in medical
and industrial sectors. With the development of
technology, fluorescent images can now be digitized
to create imaging digital radiation. This study aims
to create a successful prototype of radiation imaging
systems and digital fluorescence test to assess a
number of technical characteristics according to
ASTM E2597, including spatial resolution, signal-
noise ratio, efficiency, contrast sensitivity and specific
thickness range of the material [1]. In the process of
evaluating these technical characteristics, the team
has also built the corresponding characteristic curves
of the device system.

Keywords: contrast-to-noise ratio, digital fluoroscopic,
digitization, noise.

Classification number 2.3

*Tac gia lién hé: dangmanhus@yahoo.com
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Dat van de

K§ thuét chyp anh phong xa trong cong nghi¢p
(RT) 1a mot trong nhitng phuong phéap kiém tra
khong pha huy (NDT) duoc st dung phd bién dé
kiém soat chat luong do kha ning phat hién vi tri
va kich thudc cua cac khuyét tat bén trong nhiéu
ddi tuong khac nhau nhu: mbi han, vat duc, vat
can, vat rén, bo mach dién tir, composite, bé tong,
0. .. Cac uu diém vuot trdi ctia phuong phap nay
1a kiém tra nhanh, d6 chinh x4c cao, it anh hudng
dén qua trinh san xuét; kiém tra dugc nhiéu loai
d6i twong co6 hinh dang phtic tap, cac vi tri khong
thé tiép xuc truc tiép; két qua kiém tra c6 thé luu
lai lau dai [2]. Nguyén ly cua phuong phap nay
la st dung chum tia buc xa (phat ra tr may phat
tia X hoac cac nguon phong xa) chiéu vao d6i
tuong can kiém tra, loai tia ndy c6 kha ning dam
xuyén manh va gay ion héa mai truong ma né di
qua. Do bi ion héa ma nang lugng va cuong do
chum tia bi suy giam, muc d6 suy giam chu yéu
phu thudc vao ban cht cua vat chit ciu thanh
moi truong ma bic xa di qua (mat dg, nguyén tir
khéi...). Chum tia di vao di twong dugc coi 1a
ddng nhat, néu trong dbi tuong kiém tra ton tai
cac vung co su khac biét vé vat chat s& dan dén
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su khac biét vé nang luong va cuong do cua chum tia
di ra. Su dung thiét bi c6 kha nang ghi nhan sy khac
biét ndy s& c6 dugc thong tin phan anh cdu trac bén
trong ddi tugng kiém tra, thong tin thuong dugc bicu
dién du6i dang hinh anh (hinh 1).

Nguém
burc xa

l<

Crack

Pore

Channel

. Hole

D6i tugng kism tra
(c6 cac khuyét taf)

Thigt bi ghi
nhin

Hinh anh khuyét tat

Hinh 1: nguyén ly cua phwong phap RT

Phuong phap ghi nhan anh chyp buc xa truyén
thong van duoc st dung phd bién hién nay 13 ding
phim X-quang. Tuy nhién, cac han ché co ban cua viéc
sir dung phim truyén thong la: phim X-quang khong
thé tai sir dung, phai co co s¢ ha tang 16n dé xur 1y va
luu trir phim sau chup, viée xur Iy phim doi hoi st dung
hoa chét doc hai, hinh anh trén phim bi hong theo thoi
gian, vi¢c giai doan anh trén phim phy thugc nhiéu vao
yéu t6 chu quan cta con ngudi va khé khin trong viée
tuw dong hoa cong viéc. Voi su tién bo cua khoa hoc,
cac han ché néu trén da dugc giai quyét khi sir dung
cac cong nghé ghi nhan va giai doan anh chyp buc xa
ky thuat sb.

Thiét ké, ché tao hé thiét bi

Trén co sé nghién ctru cac yéu cau ddi véi hé chup
anh birc xa huynh quang k¥ thuat sd, chiing t6i d thiét
ké, ché tao va lap rap cac khoi chirc nang cau thanh hé
ghi nhan anh chup birc xa gdm céac khdi co ban dugc
miéu ta ¢ hinh 2.

Man rimh quang Kinh chi
Mhassdassiiessassaasssssssansnsansnsnnssnnssanannnnnannns

Camera

Ngudn phit Vit ki€m tra

Miy tinh

y..

L ]

Hinh 2: so' dé khéi cia hé ghi nhén danh chup bire xa huypnh quang ky thugt sé
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V6 thiét bi: ché tao bang hop kim nhom, cé tc
dung chtra va bao v¢é toan bd cac khdi chirc nang con
lai. Mot 6 vi tri duoe gia ¢d che chan bé'lng chi dé can
tia birc xa tac dong dén cac khéi chirc ning bén trong.

Khoi ghi nhdn tia birc xa: bao gdbm man huynh quang
c6 tac dung chuyén doi tia birc xa thanh anh sang nhin
théy, loai man van thuong dugc su dung trong bia tang
quang dé chup anh phong xa. Phia sau la mot camera
CCD c¢6 kich thudc tAm cam bién rong nham lam giam
khoang cach giita camera va man huynh quang dé giam
ton that tin hiéu. Giita man huynh quang va camera 1a
tam guong phan xa dé chuyén hudng anh sang léch di
90° so v&i chum tia bire xa dé tranh tia birc xa truc tiép
dén camera s& lam hong camera, guong phan xa & bé
mit thir nhat dé loai bé hién twong nhoe anh do khuc
xa anh sang khi di qua hai mat phan xa gan nhau. Phia
trudc ngay sat camera c6 thé dat ting cuong thém tim
kinh chi vudng goc voi chim sang dén camera dé hap
thu tia tan xa khong cho dén camera, do cac tia tan xa
nay sé& tac dong vao tim cam bién ciia camera tao ra tin
hiéu nhiéu trén anh ghi nhan duoc.

Khoi két néi va diéu khién: dic thu co ban cia hé
ghi nhan anh chup bic xa ky thuat s 1a tin hi¢u buc
xa di ra tir d6i tuong kiém tra dugc ghi nhan va chuyén
d6i thanh tin hiéu sé dé dwa vao may tinh, trong may
tinh duoc cai dat phdn mém tuong thich dé ghi nhan tin
hiéu. Ban chét hinh anh gbc ghi nhan béi camera CCD
theo phan mém ciia nha san xuat khong du chét luong
(ty s tin hiéu/nhidu thap c& vai chuc) dé dap ung yéu
cau trong chup anh birc xa cong nghiép, do vay khdi
chirc nang nay c6 tac dung diéu khién hoat dong cia
camera, két nbi dua tin hiéu vao may tinh va két hop
v6i phan mém ghi nhan anh ap dung thuat toan “cong”
anh dé tao ra anh den tréng dat 16 bit va ty 1€ tin hiéu/
nhiéu (c& hang trim) cao gip nhiéu 1an so voi anh goc
Khéi chire nang nay phu hop véi yéu ciu cua tiéu chuin
ASTM E2339 (Standard Practice for Digital Imaging
and Communication in Nondestructive Evaluation -
DICONDE) [3].

Pé danh gia cac thong sd k§ thuat cia thiét bi ché
tao ra hién nay chua c6 tiéu chudn ap dung cho ddi
tugng huynh quang k¥ thuat sd, tuy nhién c6 thé sir
dung tiéu chuin ASTM E2597/2597M-2014 1a tiéu
chuan dé danh gia cac thiét bi ghi nhan anh chup bt
xa k¥ thuat s6 dung detector s6 héa dang diy (con goi
1a k¥ thuat DDA), trong d6 c6 cac thong sb quan trong
can do ddi voi hé huynh quang k¥ thuat sb 1a: do phan
giai khong gian co ban ndi suy cua detetor (iISRbdetecter),
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ty s6 tin hiéu - nhidu cua detector (dSNRn) va hiéu
suat ctia detector (dASNRn tai murc liéu chiéu 1 mGy),
ty s6 trong phan - nhidu (CNR), d6 nhay twong phan
dat duoc (CSa) va dai bé day dic trung cua vat lidu
(STMR).

Cac trang thiét bi va dung cu dugc st dung cho muc
dich kiém tra, danh gia cac thong sb, dic tinh k¥ thuat
va xdy dung cac duong cong dic trung cia thiét b
[1] bao gdm: may phat tia X c6 dién ap cuc dai 300
kV; 1QI duplex theo tiéu chuin ASTM E2002; IQI day
theo tiéu chuan ASTM E747-04; budng ion héa do liéu
va suit liéu cia may phat; cac loai phin loc bang vat
li¢u: nhém (30 mm, 40 mm), déng (0,5 mm, 3 mm,
8 mm, 16 mm) va thép (10 mm); mau bac theo tiéu
chudn ASTM E2597; mau chuén phuc vu dao tao RT
(bd KIT) theo tiéu chudn ASTM; bd chudn truc chim
tia bang kim loai chi.

Két qua va thao luan

Phén chiéu chup thuc nghiém g6m 2 ndi dung chinh
1a: chiéu chup thyc nghiém dé phén tich, danh gia chat
luong h¢ huynh quang ky thuat s6 dya theo tiéu chuan
ASTM E2597; chiéu chup thuc nghiém mau chuén sén
¢6 tai Trung tAm Panh gia khong pha huy dé phan tich
két qua, danh gia va so sanh két qua voi phuong phap
dung phim truyén thng.

Do dp phan gidai khong gian co bdn ngi suy cia
thiét bi (iSRb*)

Tir anh chup IQI duplex va st dung phan mém phéan
tich, giai doan anh de tinh toan gia tri iSRh%*"", chiing
t6i thu dugc két qua nhu hinh 3.

SR

3a: anh chup 1QI duplex

3b: anh phéng dai tin hiéu ciia mot
cap ddy 101 dé do tin hiéu va tinh %
chiéu sau cua tin hiéu ving khocing
cdch hai day. % chiéu siu =
100. (A:EBCJ (1)
Hinh 3: anh chup I1QI va cdach tinh %
chiéu sdu ciia tin hiéu khoang cdch
hai ddy 101

fioog .
790 0800 810 620 &0

TAP CHI

HOA HOC
ONG NGHE I} Nam 58(6) 6.2016

Thuc hién cac phép do % chiéu sau tin hiéu cho
timg cap day va ap dung cong thic (1) ta thu duoc s6
lidu téng hop trong bang 1.

Bang 1: bang s6 liéu do % chiéu sau ciia hé huynh quang

Day s6 A B C Kho:iAng cach eac | % r:‘hiéu
diy (um) sdn
1 18217 | 18284| 30096 800 69.84
2 21881 | 21661 30484 630 40,02
3 25616 | 25401 31104 500 21,94
4 28687 | 27938 31262 400 10,52
5 30817 | 31073 | 32414 320 4.75

Tur s6 liéu thu dugc & trén, xay dung dd thi mo ta su
twrong quan cua % chiéu sau ranh véi khoang cach cac
day kép trong IQI (hinh 4).
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Hinh 4: @6 thi iSRb% <" ciia hé huynh quang

Tir ham héi quy thu duogc, thay gia tri % chiéu sau
1a 20% ta tinh dugc gia tri iSRb*ecter [ ~ 488 um. Gia
tri nay so sanh voi giad tri néu trong bang 2 cua tiéu
chuin ASTM E2597 sé& tuong mg voi mirc chat lugng
3. Pay la mic chat luong & dai thip, nhung khong phai
1a thdp nhat. Didu d6 chung to, thiét bi huynh quang
van cé thé dap ung dugc mot s6 nhu cau nhat dinh,
khong doi hoi yéu cau qua cao khi kiém tra RT voi cac
dbi twong dic biét. Vé 1y thuyét, do phan giai khong
gian cua thiét bi nay hoan toan c6 thé ting 1én trong
truong hop st dung man huynh quang c6 bé day mong
hon, béi vi d6 nhoe ¢b hitu cia man huynh quang phu
thudc vao bé day cua ching. Trong thi nghiém nay,
man huynh quang st dung c6 bé day trung binh trén
400 um, do han ché vé kinh phi mua sdm VAt tu nén
chua thir nghiém duoc dbi v6i cac man huynh quang
c6 bé day khac nhau.
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Do ty s6 tin higu - nhiéu (SNR) va hiéu suit ciia
thiét bj (ASNR ¢ liéu chiéu 1 mGy)

Do ty s6 tin hiéu - nhiéu SNR:

Tir anh chup miu bac bang thép co bé day khac
nhau v6i thoi gian chup tuong tng 1a 4s, 16s, 64s. St
dung phan mém phan tich va giai doan anh, ta do gia
tri SNR trén ting bac & mdi anh va két qua duoc thé
hién ¢ bang 2.

Bang 2: 56 liéu do gid tri SNR theo bé day thép chup ¢ 160 kV-5 mA

voi cdc thoi gian khdac nhau twong ing 4s, 16s, 64s

- SNR
Be day (mm) 4 165 64s
1,25 3 30 3
25 5 48 56
5.0 101 127 168
75 62 75 81
10,0 37 £ 47
12,5 33 39 46

Tur s6 lidu do duge & trén, ta v& duge dd thi minh
hoa mbi quan hé giira SNR va bé day vat liéu (hinh 5).

180 ~
SNR A
160 4
140 4
120 4
——14s
100
—u— 16z
80 1 ——64s
60 4
40 -
20 4
Bé day (mm)
1] T T T T T T 1
0 2 4 6 8 10 12 14

Hinh 5: dé thi SNR theo bé day vt liéu Fe - 160 kV-5 mA

Do thi cho théy, gia tri SNR cao nhat ¢ bé day
khoang 5 mm déi véi thep Két qua nay phu hgp véi
két qua tinh SMTR & phan sau. Diéu d6 chung to két
qua phép do trong thuc nghiém c6 do lap lai trong cac
ché d6 chiéu chup khac nhau.

Po hiéu sudt cia thiét bi dSNRn:

Trudc tién, ta do suét liéu nhan dugc boi may phat
tia X ¢ khoang cach 1,2 m c6 tam loc véi tung kV khéc
nhau. Suat liéu nhan duogc thé hi¢n trong bang 3.
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Bang 3: 56 liéu do sudt liéu ciia thiét bi X-ray

grp | P¥R4P | Dong | Suatlien | Kboang | o,
(kV) | phat (mA) | (mGy/h) | cach (mm)

1 | 160 5 81,0 1200 | 10mmFe

2 | 20 5 129.8 1200 | 8mmCu

Trén co s& suét lidu nhan duoc voi moi phép chup,
ta thu duoc cc anh twong tmg vai lidu chiéu, sau dé sir
dung phan mém phan tich do dac trén 5 ving cua mdi
btrc anh (xem hinh 6).

Hinh 6: chon 5 vimg ciia anh chup bang hé huypnh quang dé do gid tri dg xam

va nhiéu trén cdac vung

Hiéu suét cua thiét bi - ASNRn ¢ 220 kV va 160 kV
theo cac lidu chiéu khac nhau dugc thé hién trong hai

bang 4 va 5.

Bdng 4. 56 liéu dSNR, 6 220 kV, dung phin loc 8 mm Cu ciia h¢ huynh quang
Tén dSNR, Cinbic2
anh | Vimgl | Vimg? | Vimg3 | Vimgd | Vimgs ng liéu chiu

Anh1 142328 471,30 38743 256,36 14337 336,39 038
Anh2 1679.62 304,33 384,89 258,55 132,82 392,04 0.30
Anh 3 199321 481,36 395.64 254.84 126,50 630,75 0.81
Anh4 | 205701 304,55 410,62 269.00 141,62 716,56 1.00
Awhs | 221478 | 49750 | 39618 | 26475 | 14079 | 702,88 114

Bdng 5: 56 liéu dSNR ¢ 160 kV, ding phin loc 10 mm Fe cua h¢ huynh quang

Tén dSNR, Cinbjc2
b | Yingl | Vimg2 | Vimg3 | Vimgd | Vimg5 | Trungbinh | éu chifu
Amhl | 121566 | 48901 | 37658 | 2455 | 1384 | 49012 030
A2 | 140628 | 48152 | 37822 | 23413 | 12663 | 32935 0,50
Amn3 | 174668 | 51227 | 4324 | 25601 | 13079 | 609.80 1,00
A4 | 34582 | 57780 | 40665 | 27536 | 13504 | 74813 110
Amhs | 300886 | 61330 | 45179 | 32285 | 14817 | 90899 118

Qua $6 liéu trén, ta thu duogc dd thi quan h¢ gitra
dSNRn va cin bac 2 cua lidu chiéu nhu sau (hinh 7).
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1200
y=994,43x2 - 1091,2x + 763,91
1000

800 y=-212,99% + 548,13x + 362,59
R*=0,9725

600

dSNRn

0 ¢ 220kV,8mm Cu

B 160kV, 10 mm Fe
200

0 05 10 15

sqrt (lidu chiu-mGy)
Hinh 7: do thi dSNRn ctia hé hupnh quang ky thudt sé

Thay gia tri lidu chiéu bang 1 mGy vao ham
trén, ta thu duoc gia tri hiéu suit caa thiét bi (1a
gia tri dSNRn tai lidu chiéu 1 mGy) tai mic niang
luong 160 kV = 609,8 va tai mic nang lugng 220
kV = 716,56. So voi gia tri néu trong bang 2 cua tiéu
chuan ASTM E2597 thi hé huynh quang dat mtrc chat
lwong 11. Gié tri nay chimg t6 chat luong ctia hé huynh
quang & muc trung binh kha, c6 thé chap nhan duoc
trong nhiéu phép kiém tra NDT khong yéu cau qua
khat khe vé chat lugng (chang han phép kiém tra cac
duong dng ap luc). Muc chét lugng nay sé dat cao hon
khi st dung trong thuc té, boi anh chup khi kiém tra
chat luong ctia hé thiét bj khong sir dung bat ky cong
cu loc nang cao chat luong hinh anh nao [1]. Nhung
trong thuc té su dung, cac anh sau khi ghi nhan s€
duogc xtr Iy boi cac cong cu loc bang phan mém xir 1y
anh (phin mém pht hop véi tiéu chuan ASTM E2339)
truge khi tién hanh giai doan.

Do djp nhay twong phan dat dwgc (CS )

Str dung anh chup mau bac c6 bé day mdi bac khac
nhau, trén mdi bac c6 ranh véi do sau 5% trén tong bé
day ranh. Dung phan mém Isee dé do gia tri d6 den
(GV), ty s6 tuong phan - nhidu (CNR), d6 nhay tuong
phan dat dugc (CS)) cua 3 vung trén mdi bac (xem
hinh 8).

Be View bnage Mose Mie

G Madda | el El eV YRRR | EEE

Hinh 8: chon 3 ving trén anh chup mau béc va do gia tri do xam tai cdc ving

Két qua do duge boi cac anh chup c6 thoi gian ghi
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nhan tuong ung 4s, 16s, 64s thé thién trong bang 6(a),
6(b), 6(c).
Bang 6: 56 liéu GV, CNR (5%) va CS, cua hé voi thoi gian ghi nhén
(a) 4s; (b) 16s; (c) 64s

Bic sb i GV tréfl mau bsfi:: ! Nhiéu‘ Cs,
Vingl | Vung2 | Vang 3 | Vaungl | Viing 3
1 59950 | 77280 | 53550 1526 1727 0.39
2 33560 | 47450 | 29840 870 914 0.28
3 13460 | 20880 | 13560 418 428 0.28
4 6990 11090 7494 285 295 0.37
5 4175 6222 4090 176 175 0.42
6 2052 4211 2677 149 149 0.53
(a)

B GV trén mau bac Nhiéu CNR CS
ac so - - > o o a
N Vingl | Vimg2 | Ving3 | Vingl | Viing 3 (5%)

1 32690 | 46473 | 30976 587 595 24,82 0.20
2 20053 | 27654 | 18602 249 253 33,22 0.15
3 7093 | 10272 | 5652 125 111 33,10 0,15
4 4115 5718 3314 26 20 21,51 0.23
5 3111 4128 2665 84 70 16,14 0.31
6 1857 2671 1627 68 69 13,63 0,37

(b)

. GV trén mau bic Nhiéu CNR

Bac so n - = - - &

* Vingl | Viing2 | Viing3 | Viing1 | Ving3 | (5%) ?
1 32142 | 46486 | 31172 562 593 25,71 0.19
2 19901 | 27608 | 17954 239 229 37,12 0.13
3 6736 | 10319 | 5653 108 104 38,90 0.13
4 3171 4954 2203 93 97 22,92 0.22
5 2839 3691 2247 102 104 11,14 045
6 1678 2225 1206 129 110 6.63 0.75

(©

Gia tri CS, trung binh cua 6 bac trén mdi mau bac
O thoi gian chiéu 4s 12 0,38; & 16s 12 0,24 va & 64s 1a
0,31.

T cac s6 lidu trén, c6 thé v& do thi biéu dién quan
h¢ gitta CS, va bé day cuia vat liéu thép carbon nhur
hinh 9.

08

¥=0,0088x2-0,0702%+0,2598 eds
Cha R =0,999 16
07 s
Abds
0.6
=0,0030x2-0,027x+ 0,3918
R? 08776
0,3
04
03
¥=0.0024x-0,0145¢+ 0,1909
0.2 R*=0,0268
0.1
Bé diy thép (mm)
0
[ 2 4 & 3 10 12 14
4 1 (mm)

Hinh 9: d6 thi CS, ciia hé hupnh quang ky thudt s6 tai 160 kV-5 mA-Fe
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Qua dd thi cho thdy, gia tri d6 nhay twong phan
dat duoc tot nhat & ving bé day khoang tir 2,5 dén 5
mm. Két qua nay phu hop v6i phép do SNR va SMTR,
ching to réng cac két qua thuc nghiém c6 do lap lai
nhiéu lan & cac ché d6 do khac nhau.

Giatri CS, ¢ ché d6 phat 160 kV, thoi gian chiéu 4s
bang 0,38 twong ng voi mic chat luong 9-10 trong
bang 2 cia tiéu chuan ASTM E2597. Pay 1a mirc chét
luong & dai trén trung binh theo tiéu chuan nay. Két
qua nay ciing cho thay rang, d6i voi cac phép kiém
tra NDT can d6 nhay tuong phan tuong dbi tot thi he
huynh quang k¥ thuét s6 c6 thé 1a Iya chon hop 1y.

Do dii bé day dic trung ciia vit ligu (SMTR) va
phan logi

SMTR dugc xac dinh va phan loai dya vao két qua
phan tich anh chup boi mau bac co cac bé day khac
nhau, ¢ day ta xac dinh SMTR cua h¢ voi vat li¢u thép
carbon.

Hinh 10: hinh anh do gid tri SNR dé xdc dinh SMRT cuia thiét bi

Két qua thuc nghiém khi do gia tri SNR trén hinh
anh cta mau bac thu duge dé lam cin ct xac dinh
SMTR cua thiét bj d6i v6i vat liéu thép carbon. Gia tri
GV ciia bac mong nhat duoc dit bang khoang 80% gia
tri bao hoa (80% cua gié tri 255 ddi v6i anh 8 bit), do
nhay 4p dung cho phép chup 1a 2%. Gia tri SNR & bac
day nhat dap ung yéu cau la phai dat gia tri toi thiéu
250 do duoc 1a 255, twong ung vai bac co bé day 1a 5
mm. Gia tri do va yéu cau can dat chi ra trong bang
7. Phép do trén khi duoc dua gia tri iSRb vao dé tinh
SNRn s€ thu dugc gia tri SNRn 1a 46,1. Gia tri nay la
can ct dé xép hé huynh quang vao murc chat lugng
DDA III theo tiéu chuan ASTM E2446.

Bang 7: gid tri SMTR doi véi thép ciia hé huynh quang ky thudt sé

Bé day bac lén
nhat dat yéu cau
(Imm)

SNR yéu cau cho
bic 16m nhat

P o nhay GV biac mong
(26) nhat/GV bio hoa (%)

2 79.89 250 5.0
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Véi gia tri SMTR bang 5 mm phu hop véi két qua
ctia cac phép do SNR va CSa trude d6, mirc chat luong
tuong rng ma h¢ huynh quang dat dugc theo bang 2
cua tiéu chudn ASTM E2597 1a 4. Mirc chat luong nay
nam trong ving chét luong tuong dbi thap cua ki thuat
DDA. Diéu nay chi ra rang, hé huynh quang s& khong
phai 1 lya chon tot dé kiém tra cac d6i tugng co bé
day thay doi.

Ddnh gid chung vé chit lwong ciia hé huynh
quang

Tong hop cac két qua do dé danh gia cac thong sb
chi thi chat luong anh thu duoc ciia hé huynh quang k¥
thuét s6 ap dung theo tiéu chuan ASTM E2597 duoc
chi ra trong bang 8.

Bang 8: chi s6 chdt liwong va logi cia hé huynh quang k7 thudt sé

Cs,

Théng 6 Pon vi Piku kién agiéa.‘:;c chgt"]i:;g
ISR bdmeter pm 220 kV_ khéng phin loc 486 3
CSa %% 160 KV, miu bic, 4s 0.38 9-10
Hiéu suit (dSNRn 160KV, 10 mm Fe 609.8 11
o 1 mGy)
SMTR mm 160 KV, 4s, SNR = 250 B 4
Phin loai SNRn > 43 46,1 DDA IT1

Céc gia tri chi thi mirc chét luong cua hé huynh
quang cdn ctr theo tiéu chuan ASTM E2597 cho thay,
hé huynh quang k¥ thuat sé do nhém nghién ctru ché
tao va thur nghiém dat céc chi tiéu sau:

Chat lwong nam trong dai chat luong c6 thé st dung
dugc doi voi chi tiéu chat luong cho hé DDA.

Mic chat luong ctia CS, va dSNRn nam trong Vung
trén trung binh, boi theo ASTM E2597 thi tir mirc chat
lugng 15 tré 1én 1a cao, va phuong phap danh gid dugce
ap dung c6 thay d6i. Trong khi cic gia tri cia hé huynh
quang dat duoc twong Gng dbi voi CS, nim trong
khoang chét luong gitra 9 va 10, con dSNRn lall.

Véi muc chat lwong dat duge, hé huynh quang ky
thuat s6 thé hién kha ning co thé dap Gmg ddi véi cac
yéu cau kiém tra RT thong thudng trong cong nghiép,
hodc cac ung dung trong soi kiém tra bo mach dién
ttr, soi kiém tra linh kién, soi kiém tra vat duc thong
thuong. .. Piéu ndy mo ra trién vong ap dung san pham
trong thuc té vi dap g duoc yéu cau vé mat ky thuat
d6i v6i cac phép kiém tra RT.

Swr dung hé huynh quang ky thudt sé chup va
ddnh gid mét s6 mau trong by KIT RT

Nham danh gia thyc té horn vé kha nang ap dung cua
hé¢ huynh quang k¥ thuat s6 trong klem tra RT thong
thuong, nghién ctru da s dung mot s6 mau trong bd
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KIT RT dé kiém tra va d6i chiung voi phuong phap
chup phim thong thuong. Cac mau trong bo KIT nay
¢ chira khuyét tat voi kich thude va hinh dang biét
trudc mot cach chinh xac. Viéc chup béng k¥ thuat RT
dé kiém tra va giai doan khuyét tat trén 2 mau sé 6
va s6 10 dugc thuc hién v6i phim thong thuong va
bang hé huynh quang k¥ thuat s6. Két qua cho théy,
hé huynh quang hoan toan c6 thé sir dung dé chup vat
liéu thép va cho anh véi @6 nhay phat hién phu hop yéu
cau trong tiéu chudn ASTM Section II, va tuong tuong
mirc chat lugng khi so sanh voi chup phim. Ngoai ra,
v6i anh thu duoc bang hé huynh quang, véi sy trg gitip
ctia phan mém giai doan thi ¢6 thé truc tiép do dugc
kich thudc khuyét tat hién thi trén anh mot cach on
dinh va chinh xac hon so véi giai doan trén phim, day
cling 1a mot trong nhiing wu diém khi giai doan anh sd
so v6i giai doan phim 13 it phy thudc vao yéu té chu
quan cua con nguoi.

Két luan

V6i su chi dao vé chu truong va hd trog kinh phi
cho dinh huéng ddy manh ung dung k§ thuat chup
anh birc xa k¥ thuat s6 ciia Vién Ning luong Nguyén
tor Viét Nam, nhom nghién ctru cua Trung tam Déanh
gia khong phé huy da thanh cong trong vi¢c tao ra h¢
chup anh birc xa k¥ thuét s6 v6i chi phi tuong dbi thap
so v6i thiét bi nhap khau (gia thanh san xuat khoang
7.000 USD so v6i hé nhap khau c6 chit luong tuong
tu khoang trén 20.000 USD). Mirc chét luong ma hé
dat dugc danh gia theo tiéu chuan ASTM E2597 theo
khuyén cdo [4] co kha nang dap ung cc nhu cau sir
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dung trong soi, chiéu, chup kiém tra cac d6i tuong kha
phd bién trong cong nghiép tai Viét Nam. Tuy nghién
ctru chua khao nghiém dugc chi tiét kha nang ing dung
cho tung ddi tuong cu thé, nhung két qua dat duoc ban
dau trong phong thi nghiém véi cac mau chuén 1a kha
quan va khang dinh hudng nghién ctru nay c6 thé tiép
tuc phat trién dé ddy manh tng dung thiét bi chup anh
burc xa k¥ thuat sd tai Viét Nam.

Két qua nay mo ra hudéng nghién clru trong giai
doan tiép theo dé danh g1a sau hon kha ning, ddi tuong
dap tmg phi hop véi thiét bi va c6 thé hudng dén ché
tao cac thiét bi soi chiéu d(‘Sng bd, chuyén dung cho
nhiéu muc dich ung dung tai Viét Nam nhu soi chiéu
bo mach dién tur, soi chup kiém tra vat duc trén day
chuyén lién tuc, chup kiém tra cic d6i tugng chuyén
dung kich thudc vira va nho. ..
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Nghién ctu su thay doi tinh chat cla hop chat
thiéu Lantan La__Ca MnO,

0,54 70,40
Nguyén Huy Sinh", Nguyén Thi Thu Hing', Chu Vin Tuin?, Nguyen Khic Thong?

'Khoa Vit Iy, Truong Dai hoc Khoa hoc Tw nhién, Dai hoc Quéc gia Ha Noi
’Khoa Khoa hoc co ban, Truong Pai hoc Su pham Ky thudt Hung Yén
3Vu Khoa hoc Cong nghé va Moi truong, B Gido duc va Pado tao

Ngay nhén bai 10.7.2015, ngay chuyén phan bién 15.7.2015, ngdy nhan phan bién 10.8.2015, ngay chép nhan dang 18.8.2015

05:C2, HwVINO, . da dugc ché tao bﬁng phu’o’ng phap phﬁn rng pha ran, miu ché
tao dwoc la don pha va ¢6 cdu tric truc thoi. Gia tri khuyét thiéu 6xy & va ty s6 Mn**/Mn*" da duoc xac
dinh. Tr cac dwong cong tir d¢ phu thudc nhiét do M(T) dwgc do trong cac truwdng hop cé tir truong (FC)
va khong cé tir truong (ZFC), cac tac gia da xac dinh duwgce nhiét do chuyén pha Curie (T ); dwong cong
dién tré phu thudc nhi¢t dj cho thay c6 sw chuyén trat tw di¢n tich tai T ; tir tré cia mau ciing duwgc
nghién ciru trong vung tir trweong thap tir -0,4 dén 0,4 Tesla.

Hop chit thiéu Lantan La,_Ca

Tir khéa: cdc chuyén pha tiv, hop chit thiéu Lantan, trit tw dién tich, tiv tré khong 16.

Chi s6 phén logi 2.5

Research into variations
of the properties in La-deficient
compound La,, Ca,, MnO,

Summary
The  La-deficient sample of
La Ca , MnO, has been prepared

by the solid state reaction method.
The prepared sample is at single
state, and its crystal structure is
orthorhombic. The values of oxygen
deficient o and ratio of Mn**/Mn*" have
been determined. From temperature
dependence of magnetization M(T)
curves in the cases of field cooling
(FC) and zero field cooling (ZFC)
measurements, the authors have
found Curie temperature (T ). The
colossal magnetoresistance (CMR)
has been studied in range of low
magnetic field from -0.4 to 0.4 Tesla.

Keywords: charge ordering, colossal
magneroresistance, la-deficient,
magnetic phase transitions.

Classification number 2.5

*Tac gia lién hé: Email:nghsinh@yahoo.com
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Pat van de

Hé hop chét La, Ca MnO, ; thudc loai cau tric perovsklte ABO,
da dugc Rao va cong su nghlen ctru chi tiét va thiét 1ap glan ) pha
voi sy thay d6i T, theo 6 [1]. Thuc nghlem da xac nhan rang, khi
thay thé vi tri Lantan 1a kim loai dat hiém c6 hoa tri 3* bang Canxi
1a kim loai kiém thd c6 hoa tri 2* s& lam xuét hién cac loai chuyen
pha nhu sit tir (FM) - thuén tir (PM), kim loai (MT) - dién méi (IS),
sat tir (FM) - phan sét tir (AF) va mot vai hiéu ing c6 kha niang tmg
dung to 16n trong cong nghiép dién tir va k¥ thudt [am lanh tir nhu:
hi¢u tng méo mang Jahn - Teller (JT), hi€¢u ung tir nhiét (MCE) va
hiéu tng tur tré 16n (CMR) [2-4].

Ly thuyét cho rang, khi Ca?thay thé vi tri La** thi truong tinh
thé bat dién MnO, hinh thanh céc trat ty quy dao cua cac dién tir va
su tach mirc truong tinh thé gy tac dong truc tiép dén cac dién tir
trén cac muc nang lugng t, vae, lam thay d6i cac tuong tac trao doi
kép (DE) va tuong tac sicu trao doi (SE) Vi véy, cac tinh chét cta
hop chét thay d6i manh. Diéu dic biét hap dan 1, trong cac hop chit
ABO, thiéu Lantan c6 nhiét d6 Curie (T,) cao dén nhiét do phong,
c6 MCE va CMR 16n thuan lgi cho viéc trng dung [4, 5]. Bai bao
di sdu tim hiéu vé su thay d6i mot so tinh chat ciia hop chat thiéu
Lantan (La ,,Ca,, MnO, ) so v6i hop chat du Lantan c6 cung thanh

phan (La,,Ca  , MnO, ).
Noi dung nghién ciu
Mau nghién ciru duorc ché tao bang phuong phap phan ng pha ran.

Tt céc oxit va mudi La.O MnCO CaCO c6 do tinh khiét 3N-4N
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dugc tinh toan va can theo hop thirc danh dlnh La  Ca , MnO, . Quy
trinh cong nghé duoc tién hanh theo 2 budc sau:
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Budc 1: nghién tron cac 6xit va mudi hdn hop tir
40+60 phit. Siy kho bot hdn hop ¢ 950°C tir 9+10
gid. Sau d6 nghién lai bot, ép thanh vién co6 duong
kinh @ =20 mm va d6 day 1,5+2 mm. C4c vién mau
duoc sdy kho ¢& 1 gio & 200°C va nung so bd & nhiét
d6 1100°C trong thoi gian 20424 gio, sau d6 dé ngudi
theo 10.

Budc 2: nghién lai mau, ép thanh vién, sau d6 siy
kho nhu bude 1. Nung thidu két cac vién mau & nhiét
do 1000°C trong khoang 10 gio va ¢ 1200°C trong 20
gio, sau d6 U mau ¢ nhiét d6 600+-650°C trong 24 gid
va dé mau nguoi theo 16 dén nhiét do phong.

Nghién ciru céc tinh chat ctia mau ché tao bang cac
phép do nhiéu xa tia X (XPD), phén tich phd tan xa
nang lugng dién tir (EDS), do thanh phan khuyét thiéu
oxy (9), duong cong moémen tu (M(T)), dién tro (R(T))
va tir tr¢ (CMR) phu thude nhiét do trong tir truong tur
-0,4 dén 0,4 Tesla.

Két qua va thao luan
Ciu tric tinh thé

Gian dd nhifu xa tia X ctoa mau thiéu Lantan
La, 4Ca0 40MnO trén hinh 1 cho théy, cac dinh nhidu
xa c6 do sic nét cao, khong co cac vach phd ng voi
pha la va ddng nhat vai cau trac truc thoi. Tir cac s6 liéu
thu dugc trén gian do, chung t6i tinh dugc gia tri cac

hing s6 mang a, b, ¢ trong bang 1.

|

=

Cuang do(dv.ty)

| b

Hinh 1: gian do nhieu xa tia X cua mau La, ;Ca, ,MnO,

Bang 1: gid tri cdc hang so mang cua mau thiéu Lantan La,; Ca, ,MnO

Béang 1 cho théy, gia tri héng sb mang a, b, c cua
cac mau du va thiéu Lantan gan nhu khong thay doi.
Nguyén nhan c6 thé do sy thiéu Lantan ctia mau nghién
ctru 1a nho. Thé tich 6 co s¢ cia mau thiéu Lantan so
v6i mau di Lantan giam khoang 2,2 A3. Cé thé cho
rang, thé tich 6 co s& cua hop chat thiéu Lantan giam
la do lugng thiéu hut Lantan trong hop chat. Mat khac,
con do ban kinh ion Ca** (1,05A) nho hon ban kinh La**
(1,15A) dugc thay vao vi tri Lantan, dan dén khoang
cch higu dung v2(r,, +1,) thay ddi, 1am luc lién két
giita cac ion thay d6i. Pay ciing chinh 1a nguyén nhan
gy nén kiéu méo mang Jahn-Teller cuc bd trong céac
hop chét thiéu Lantan, dan ti mat trat tu vé vi tri va
nong do tuong tac gitta cac ving 1a khac nhau.

Pho tin xa néing lwong dién tir (EDS)

Gian d6 EDS ciia miu trong hinh 2 cho thdy, mau
khong chira nguyén té la ma chi co cac nguyén tb La,
Ca, Mn va O nhu trong thanh phan ché tao. Két qua
phan tich EDS da xac dinh dugc thanh phﬁn thuc ctua
cac nguyén t6 La, Mn va Ca trong mau. Cac gié tri nay
dugc dua ra trong bang 2 cd sy so sanh véi cac thanh
phan cta mau di Lantan ca trong truong hop tinh theo
hop thirc danh dinh.
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Hinh 2: két qua phan tich EDS ctia mdu La Ca, MnO,

0,54

dem so sanh véi mau du Lantan La,; Ca, , Mn Bang 2: ty phan cdc nguyén té La, Ca va Mn tinh theo (%) trén mét don vi
i cong thirc
Héing sb mang The tich
Miu c/a 6 co so i Tinh todn danh dinh Phin tich ED§

a(d) | b(A | c@ (&%) L | ae [ ey | cte | wm | am | mem | e

La ,Ca  , MnO, | 5457 | 5466 | 7,801 | 1,492 | 232,628 La (o, MO, 1 B 50 0852 il B0 M50 ) 0790
La ,Ca , MnO, | 5453 | 5461 | 7,731 | 1,417 | 230,429 La Ca, MO, n il 50 0,741 Q1 ) UM B | 081

HOA HOC N
58(6) 6.2016 40
ONG NGHE I¢t [\am **©




Khoa hoc Ky thuat va Céng nghé

Bang 2 cho thay, theo hop thirc danh dinh thi ty
s6 Ca/La giam theo ty phan tir du dén thiéu Lantan,
nhung theo két qua phan tich EDS thi ty s6 Ca/La ciia
mau thiéu Lantan lai cao hon. Khac biét nay co thé 1a
do mét mat trong qua trinh ché tao miu va sai s6 ciia
phép do EDS. Ngoai ra, tir phép do EDS con cho thiy:
& mau thiéu Lantan ty s6 Ca/La cao hon, con luong Mn
thi thap hon nhiéu so voi thanh phan danh dinh. C6 thé
cho rang, nguyén nhan 1a do khi cac ion Ca?* thay thé
La*, su bién ddi tir Mn** sang Mn** xay ra manh hon &
mau thiéu Lantan. Piéu nay dwoc minh ching bang ty
s6 Mn*/Mn** giam di & bang 3.

Xdc dinh thanh phfin khuyét thiéu oxy trong méu

Nong d6 khuyét thiéu oxy (8) trong hop chat
La ,Ca, , MnO, ; duoc xac dinh bang phuong phap
Dicromat véi chat chuan dugc sir dung 1a Kalidicromat
(K,Cr,0,). Gia tri 6 thu duoc la 0,022. Tur gia tri 8 ¢6
thé tinh duoc ham luong Mn** va Mn* bang phuong
phap bao toan dién tich. Ty s6 Mn*/Mn*" dugc dua ra
trong bang 3.

Bang 3: gid tri & va ty s6 Mn®*/Mn** ciia mdu dhi va thiéu Lantan

Miu § Mn* Mn* Mn*/Mn*
La, Ca, MnO, 0,018 0,5785 0,4242 1,357
La, ,Ca, ,MnO, 0,022 0,4600 0,5400 0,851

Ty s6 Mn**/Mn*" 1a mét thong sb quan trong cho
phép doan nhan mot cach dinh tinh céc tinh chét dién,
tlr cua vat liéu. Dy doan vé cac tinh chét chuyén pha
thong qua ty s6 Mn**/Mn*" dugc trinh bay tom tit trong
bang 4.

Bdng 4: tiwong quan ty s6 Mn®*/Mn** va sir ton tai cia cdc chuyén pha
dién - tir trong vat liéu perovskite manganite

Ty s6 Mn*/Mn* Loai chuyén pha
>4 Phan st tir - thuan tir dién moi
1/4 Sét tir kim loai - thudn tir dién moi
0.25/1 Sét tir dién moi - thun tir dién moi va trat
’ tu dién tich & nhiét do thép
<0,25 Phén sét tir - thuan tir

Két qua tir bang 3 va 4 cho théy, ty s6 Mn*/Mn*
ctia mau thiéu Lantan nhé hon miu du Lantan. Diéu
nay hoan toan hop 1y, vi khi pha tap thém Ca thi ndng
d6 Lantan it di, d& dam bao can bang dién tich trong
hop chét thi mot phan Mn®* phai chuyén thanh Mn**,
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Do d6, nong do Mn* giam, nong d6 Mn** ting 1én
va ty s6 Mn*/Mn* s& giam, dan dén trong hop chat
nay cuong do tuong tac trao doi kép (DE) giam va
cuong do tuong tac siéu trao ddi (SE) tang 1én. Vi ty
s6 Mn**/Mn*" = 0,851 < 1 ¢6 thé dy doan rang, trong
hop chét nay s& c6 ton tai chuyén pha sét tir kim loai
(FM-MT) sang thuan tir dién moé1 (PM-IS) ma nhiét do
chuyén pha 1a nhiét 6 Curie (T).

Xdc dinh nhi¢t dp chuyén pha Curie (T py

Hinh 3 1a duong cong tir nhi¢t dugc do trong céac
truong hop co tu truong (FC) va khong cé tir truong
(ZFC) ctia hop chit La, ,Ca, , MnO,_ .

FC

2 8 &

y

B
E

ZFC

M (x 10 emulgam)
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Hinh 3: dwong cong ti do khi lam lanh co tir truong (FC)
va khong cd tir truong (ZFC) cua La, . Ca, ,MnO,

Puong cong M(T) trong hinh 3 cho thiy, co su
chuyén pha sit tir (FM) sang thuan tir (PM). Nhiét do
chuyen pha (T.) dugc xac dinh bang giao diém cua
tiép tuyén véi duong cong M(T) cit truc hoanh trong
hinh 3 d61a T, =258 K.

Hinh 3 con cho thdy, & ving nhiét d6 T < T, ¢6
su tach nhau gitra hai duong FC va ZFC. Con ¢ vung
nhi¢t @6 T > T thi tir d§ gidm dan vé khong. Tir 46
trong trudng horp ZFC thap hon trong truong hop FC.
S¢ di nhu vay 1a vi, trong mau dugce lam lanh c6 tir
truong ngoai, cdu hinh momen tir duge dong bang theo
dinh huéng cua tir truong 1am lanh mau, do d6 tir do

M, (T) ludén cao hon M, (T). Khi T > T thi mé men
tu giam dan vé khong. Diéu nay co thé g1a1 thich nhu
sau: ¢ nhiét do thap, cac md men tur dong bang theo
tir trudng bén ngoai nén momen tir 13 16n nhat. Khi
nhiét d¢ tang, nang luong kich hoat nhiét l6n c¢6 xu
hudng pha vo cau trac dong bang theo tir truong, lam
cic momen tir tré nén hon loai va momen tir ctia mau
giam dan. Nhiét do cang ting, ning luong nhiét cang
16m, 1am cho cac momen tir trd nén hon loan hoan toan,
trang thai st tur bi phéd v&. Do d6, m6 men tur cia mau
= () va hop chat & trang thai thuan tir (PM).

M
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Dién tro phu thudc nhiét do

) e ——
Teo=112 K
35
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Hinh 4: dwong cong dién tré ciia mau La,;Ca, , MnO,

Hinh 4 1a dudng cong dién tré cia mau nghién ctru.
C6 thé thiy rang, dudng cong dién tré ciia mau co biéu
hién giam dot ngdt khi nhi¢t do tdng. Nhu vay, vat liu
da chuyén tir trang thai kim loai trong viing st tir sang
dién moi trong ving thuan tir. Hinh 4 con cho thay, sur
giam dot ngdt cua duong cong dién trd khi nhiét do
tang. Do 1a bang chimg vé sy ton tai trat ty dién tich
trong mau tai T, = 112 K.

Tir tré khong 16 (CMR) trong La, Ca, MnO,

Hinh 5 mé td su phu thudc tor tr¢ cua mau
La, 54Ca MnO, , trong tir trudng thap (-0,4 dén 0,4
Tesla). Ket qua cho thdy, tai cac nhiét do xac dinh, do
thi CMR(H) 1a mot duong cong 2 nhanh c6 dang chir
V va ty 1¢ thuan voi tir truong. Ching toi thu dugc gia
tri tr tr& cuc dai ctia mau 1a 12,3% tai tir truong 0,4 T.
Biéu dién gia tri tu tré theo cac nhiét d xac dinh trong
hinh 5 ta dugc CMR(T) giam gan nhu tuyén tinh theo
su tang cua nhiét do (hinh 6).

CMRs = 12,3%

95K
130K

165K
4 195K

1210K

230K

04 03 02 01 0 o1 02 03 04
H

Hinh 5: d6 thi CMR(H) ciia mau La,,Ca, MnO, theo tir truong
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Hinh 6: sw thay doi tir tré ciia mdu La,.Ca,, MnO,
trong tir truong H = 0,4 T

theo nhiét do

Két luan

Chung t6i di ché tao duoc mau thiéu Lantan
a,5,Ca, , MnO, . don pha co céu trac tryc thoi. Pa
phat hién duoc chuyen pha sit tir kim loai sang thuén
tir dién moi tai T, = 258 K, gid tri ndy thip hon gia
tri trong hop chat du Lantan c6 cung thanh phén
La  Ca, MnO, . Trong mau con ton tai trang thai
trat ty dién tich tal T., =112 K. Gia tri khuyét thiéu
oxy xac dinh dugc la 8 0,022. Ty s6 tir tro cuc dai
CMR(T) dat duoc tai T = 95 K 1a 12,3%, gia tri nay
giam di khi nhiét do tang 1én.

Céc s6 liéu thuc nghiém cho thay, khi thay thé Ca?*
cho La* di co6 sy thay d6i manh tir cac ion Mn*" trd
thanh Mn*". Diéu d6 d3 lam ting cuong do twong tac SE
trong mau thiéu Lantan. Su canh tranh gilra cac tuong
tac DE va SE 1a nguyén nhan co ban 1am thay d6i tinh
chit trong hop chat thiéu Lantan La ,,Ca,, MnO,

Loi cam on

Nhom tac gia xin chdn‘ thanh cam on su hé tro ciia
Bo KH&CN thong qua dé tai nghién ciru khoa hoc co
ban Nafosted, md s6 103.02-2014.59.
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Két qua thuc nghiém xu ly chat thai bun do bang cong nghé geopolymer
Pham Tuén Nhi*
Vién Pia Iy tai nguyén TP H6 Chi Minh
Ngay nhan bai 12.1.2015, ngay chuyén phan bién 20.1.2015, ngay nhan phan bién 19.3.2015, ngay chip nhan dang 26.3.2015

Bun dé 1a chit thai trong qua trinh sin xuit alumina (nhom 6xyt) tir quiing bd xit. Trong bai bao nay, tac
gia so' lwgc mot s6 phwong phap xir Iy dwec ing dung gan diy vao viée tai sit dung bun dé cho nganh cong
nghiép vat liéu xay dung va dé nghi mdt quy trinh xir Iy bun d6 bang phwong phap geopolymer. Két qua
thue nghiém buéc dau cho thiy tinh kha thi cia viée xir Iy bun dé két hop véi tro bay va dung dich hoat
tinh kiém tao thanh xi ming geopolymer, tir d6 sir dung né dé ché tao bé tong va san xuét vat liéu xay dung

khong nung.

Tur khéa: bun do, tro bay, xi mang geopolyme.

Chi s6 phin logi 2.5

The experimental results of
treating red sludge
by geopolymer technology

Summary

Red sludge is a waste product
generated in the production process
of alumina from bauxite ore. In this
report, the author outlines some
treatment methods recently applied
to the re-use of red mud for the
construction industry and proposes
a treatment process of red mud by
using of geopolymer. The initial
experimental results indicated the
feasibility of treating red mud and fly
ash combined with an alkali-activated
solution to form geopolymer cement
which is used to manufacture concrete
and unburned building materials.

Keywords: fly ash, geopolymer cement,
red mud.

Classification number 2.5
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Gioi thiéu

Bun d6 1a chat thai trong qua trinh san xuét alumina (nhém
oxyt) tir quang bo xit. Qua trinh san xuét alumina thuc chét 1a qua
trinh lam giau ALO,, nham tach lugng ALO; trong bo xit ra khoi
cac hop chat khac. Hién nay khoang 90% alumina trén thé gidi
duogc san xuat bang cong nghé Bayer (sang ché ctia Bayer - 1888),
day la cong ngh¢ thuy luyén.

Quy trinh nay bao gém céac khau: nghién quing bo xit, tron véi
s6 da, nung ¢ nhiét d6 va ap suét thich hop. Oxyt nhém bi phan
giai bang s6 da, roi két tia, rira va nung dé tich nudc ra. Thanh
phém 1a chét bot mau tréng min hon mudi an, d6 1a alumina. Phan
dung dich loai bo c6 mau dd, chura 20-40% luong chét rin khong
tan, d6 1a bun do. Binh quan dé san xudt 1 tn alumina can 2-2,5
tan bo xit nguyén liéu va thai ra 1-1,5 tAn can trong 4-8 tan bun co
tinh kiém. Mtc dd sinh ra bun d6 khi san xuit alumina phu thude
vao ngudn gbe va thanh phan cua bo xit. Vi du, bd xit & Surinam:
san xuét ra 1 tAn alumina thi c6 0,33 tin bun do; bo xit & Jamaica
san xuat ra 1 tin alumina c6 1 tAn bun do; bo xit & Arkanas san
xuat moi tdn alumina thi c6 2 tin bun do [1].

Viée xtr 1y loai bo bun do6 1a mot van dé quan trong ddi vi moi
truong vi c6 hai 1y do chinh: mot 1a ¢6 doc tinh do pH cao, hai
1a khdi lugng chét thai ra rat 16n - cr mdi tan alumina san xut
ra ddng nghia v6i viéc thai ra moi truong 1 tan cin va 4 tan bun.
Tac dong ctia moi truong tir viée xtr Iy bun do ¢6 thé dan toi sy 6
nhiém ting nudc ngdm hay anh hudng dén ngudn nude sinh hoat,
anh huong dén dat canh tac va tham thuc vat xung quanh khu vyc
khai thac va nhing noi thap hon.

V61 muc tiéu gop phan xur Iy bun do, nhicu nghién ctru ung
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dung cua cac tac gia di trude da dugc thuc hién, dac
biét trong cong nghiép vat liéu xay dung: nhu san xuat
gach, lam chat don trong san xuét xi mang, st dung
bun do nhu la mot vat li€u cé tinh puzoland, chét tao
mau, chat don cho bé tong va nhimng tng dung khéc.

St dung bun d6 dé san xuét gach 1a mot phuong
phap don gian va kinh té [2]. Bun d6 tron véi mot
luong dat sét va tro bay, dugc duc ép, sau d6 dem nung
¢ nhiét do 1000-1100°C thi c6 do khang nén kha cao
(40-70 Mpa). Do dic trung vé mau (do) va ty trong
(nhe) cta nhitng vién gach niy nén rat thich hop cho
xdy dung nhitng nha cao tang [2], Tron voi, xi mang,
chat don vao bun do rdi dac ép thanh gach, san pham
dat cuong d6 khang nén cao nhét 1a 26,32 Mpa [3].

C6 2 hudng sir dung bun d6 vao san xuét xi mang:
hodc tron bun do vao xi mang portland thong thuong
nhu ngudn nguyén liéu oxyt sit va nhom; hodc pha
tron trong xi mang dac biét. Viéc st dung bun do dé
lam phu gia cho xi mang nhu ngudn cung cap Fe O,,
nhung cling phan nao han ché do nhiing vi cau triic cua
clinker [1, 4]. Trong mot sb truong hop, bun do ciing
duogc dé xuat 1am nguyén liéu tho cho san xuit xi ming
ferrari [5]. Tron bun do va silica theo ty 1€ 1:1 voi voi,
nung 3 1an & nhiét d6 1450°C dé duoc xi mang ferrari.
Cuong do khang nén cua bé tong lam tir xi mang nay
sau 3; 7; 14 va 28 ngay lan luot 1a 7,4; 13; 15 va 29
Mpa.

Giai phap hiru hiéu 1a hon hgp tro bay, xi ming
portland va bun do theo ty 1€ twong g 25:25:50 lam
tang d0 cung 1&én 27 Mpa trong 7 ngay [1].

Mau do6 cua bun dugc tao nén do c6 chtra 6xyt sat
va Oxyt titan. Str dung bun dé nhu chit tao mau cho
gach, hay dé tao nhiing hiéu tmg kién triic dic biét.
Nhiéu quy trinh ché bién 1am ndi bat hodc thay doi
mau co ban cua bun do dua trén sy thay doi hoa hoc
bang cach kiém soat do pH hay pha tron véi cac oxyt
khac [5]. Bun d6 chira nuéc duge tron voi oxyt sat
vang va hdn hop nay dugc tron vao xi miang dé tao
mau cho bé tong hodc gach [6].

Ngoai ra, bun d6 con dugc st dung véi nhiéu vai tro
khac nhu: thay thé cho ¢t lidu trong bé tong, san pham
¢6 do on dinh t6t hon bé tong tiéu chuan trong nhimng
diéu kién xac dinh [7]; bun d6 co thé lién két v6i mot
tac nhan giam nudc (phu gia siéu déo), khi két hop véi
tro bay s€ lam tang cuong do khang nén cho bé tong
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[8]; bun dé hodc vira bun do co thé duoc ung dung dé
san xuét nhimng cbt liéu nhe dung dé san xuit bé tong
nhe [9-11].

Nhitng nim gan day, véi su phat trién cta cong
nghé chit két dinh geopolymer, cic nghién ctru tng
dung bun d6 ngay cang nhiéu [11, 12].

Tir nhitng kha nang tmg dung chat thai bun d6 néu
trén, nhin chung phan nao giai quyét dugc van dé birc
xac: 6 nhidm méi truong, xur 1y chit thai rin, nhung
khong triét dé boi nhiing 1y do sau: 1) xir 1y pH cua
bun d6 dén muc su dung duogc thi tdn kém, chi phi
cao, khong kinh t&; 2) luong thai bun do qua nhiéu,
khong thé sir dung hét néu chi don thuan san xuat 1
san pham duy nhat phuc vu xay dung (gach, bé tong,
bot mau...); 3) mot s6 quy trinh doi hoi phai qua nung
& nhiét d6 cao, dau tu ton kém, nhung lai giy 6 nhiém
(vi qua trinh d6t sé thai khi CO,).

Do nhu cdu san xuét 16n, nén chét thai dua ra moi
truong ngdy cang nhiéu. Van dé cap bach dit ra 1a viéc
tai sir dung cac chét thai va xay dung mot hé thong xir
1y phu hop, kinh té. Trong bai bao nay tac gia tong hop
mot s6 phuong phap xir Iy duoc ing dung gan ddy vao
viéc tai st dung bun do cho nganh cong nghiép vat li¢u
xdy dung va dé nghi mot quy trinh xir Iy bun d6 nira
khép kin dya vao cong nghé geopolymer gin trong quy
trinh san xuat alumina theo phuong phap Bayer.

Vat lieu nghién ciu

Bo6 xit bao gém chu yéu 1a cac khoang hydroxyt
nhom nhu gibsite (Al(OH),), boehmite (AIO(OH)),
diaspore (HAIO,), cac tap chat can cua bo xit bao gom
cac khoang aluminum silicate (khodng sét), cac oxyt
titan, Oxyt sit. Ty 1& cac tap chat nay khac nhau do
thanh phan bd xit.

Vé ngudn gbc, quang bd xit & Viét Nam thudc 2
loai chinh 12 b xit ngudn gdc tram tich tap trung & cac
tinh phia Bic nhu Ha Giang, Cao Bang, Lang Son, Bic
Giang, Son La, Nghé An va b6 xit nguon gdc phong
hoéa laterite tir da bazan tap trung & cac tinh phia Nam
nhu Kom Tum, Dic Nong, Lam Déng, Déng Nai, Binh
Duong, Phu Yén, Quang Ngai [13, 14].

Thanh phan héa hoc cia bun do tuy thudc vao
ngudn gdc, thanh phan cia cac moé b xit va quy trinh
san xuét. Bang 1 cho thay thanh phan hoa hoc cta bun
d6 khac nhau & cac ving dia 1y khac nhau trén thé gioi.

a4
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Bang 1: thanh phan héa hoc (%) ciia bin d6 & mét s6 nude trén thé giéi [1]

Fe,0, | ALO, | TiO, | Na,0 | SiO, | CaO | LOI'
Phap 40-43 18 5 8 12-14 | 611 0
Nhat 49 19 9 3 9,14 2,5 8,5
My 41,6 | 1640 5,5 6,8 13 6.7
Uc 32,82 | 2529 | 8,68 1677 | 1677 | 211 | 7,66
Brazil 437 | 16,74 4 9.8 9,8
Jamaica 538 | 10,33 8,58 8,25 8,25
VietNam | 5323 | 2585 | 681 9,52 491 | 059 | 1135

LOI': mat khi nung

Vé khoang hoc, bun d6 chira nhimng thanh phan
gan nhu b xit nhu anatase, boehmite, canxite, gibsite,
hematite, goethite, calcium ferrite, kaolinite va mdt so
khoang khéc sinh ra tir qua trinh thuy luyén, dugc chia
lam 3 nhom:

1) “NAS”: 3(Na,0 Al,0,2Si0,)Na, X

Trong d6 X la: CO,> 20H, SO,*, 2CI.

2) “CAS-CFS”: 3CaO(Fe,0O,) (ALO,),
(6-2k)H,0.

3) “NT-CT”:Na,Ti,0O.. 3H,0, kassite, perovskite,
portlandite.

kSiO,

Buin do c6 thanh phan cac 6xyt nhu & bang 1. Trong
thanh phén % céac oxyt cia bun do con chira mét luong
dang ké ALO, (tx 10- 25%) va Fe O, (32-53%). Sau
khi dugc loc tach phan rin khong tan dang vira nhdo,
dung dich chira bun do c¢6 d6 pH 11-12. Kich thudc hat
duong kinh d<13,25 um chiém 68%, d tir 13,25-51,47
um chiém 28,2% va d>51,47 pum chiém 3,3% [8, 5].
Nhin chung kich thudc hat bun dé twong duong véi
kich thudc hat xi mang. Thanh phan hoa hoc va co giGi
cua bun do thuan loi cho qua trinh polymer hoa theo co
ché geopolymer vi: méi truong pH cao (pH = 11-12)
phtt hop v6i méi trudng trong quy trinh déng rin theo
co ché geopolymer; kich thude hat kha min, thuén loi
cho phan tng thity nhiét dé hinh thanh nhiing pha vo
dinh hinh.

Trong quy trinh san xuat alumina theo cong ngh¢
Bayer, thuong két hop voi mot nha may nhiét dién dé
cung cap cho qua trinh thity luyén. Qua trinh dét sé
thai ra mot lugng tro bay va xi. DPay la nguyén li¢u
quan trong duogc tai st dung trong quy trinh xur Iy bun
do.

Tro bay dugc st dung trong thi nghiém c6 thanh
phan cac oxyt thé hién trong bang 2.
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Bang 2: phan tram cdc thanh phan ciia tro bay

Si0, | ALO, | FeO, [ Ca0 | NaO | KO [ TiO

1 173 173 1 1 1

M0 [P0, [so, |Loi

175 3

4339 1 2992 1 1028 1 259 | 046 ) 055 | 132 | L9 | 134 | 012 | 297

Dung dich hoat tinh kiém sir dung trong thi nghiém
1a dung dich sodium silicate véi modul silic (ty 1& s6
mol SiO,/Na O) la MR = 1,8.

Dit tap 1a 16p phit bé mat c6 ham luong sét gan
20%, con lai la thanh phan cat hat thé dong vai tro cot
liéu thém vao.

Két qua va thao luan

Phuong phap quang phd nguyén tir dung dé xac
dinh thanh phan cic 6xyt kim loai ctia miu nguyén
lidu. O day dugc xac dinh bang may quang phd Plasma
ICP-EQOS, Optima 2100, Perkin Elmer.

Geopolymer 1a phuong phap téng hop nén loai vat
liéu méi [15]. Ban chit co ban cta né 1a mot polymer
v0 co, tong hop tir cac aluminosilicate, co xuong 14 cac
nguyén t6 Si-O-Al. Ban chat 1a phan (mg thiy nhiét,
xay ra trong moi truong cuc kiém, & nhiét do nho hon
100°C. Nhiing polymer co ban dya trén nhiing silicate
nhom 1a poly(sialate). Khung sialate bao gdm nhiing
tir dién SiO, va AlO, duogc nbi xen kep véi nhau bang
cac nguyén tir 6xy. Nhitng ion duong (Na*, K, Li",
Ca*, Ba*, NH,", H;0") hién dién trong cac héc cua
khung dé can bang dlen tich ctia A"

Cong thue kinh nghiém cua poly(sialate):
™M) {-(Si0,)) -Al10,} , wH,O

Trong d6: M 14 céc cation kim loai kiém hay kiém
thd; n: muc do polyme hod; z, w: 1, 2, 3.

Co ché phan ung dugc minh hoa theo cac phuong
trinh sau:
KOH NaOH
(81,05.A1,0)n + nH,O —  n(OH); -Si-0- AI (OH);

KOH NaOH 1o
n(OH);-Si -0-Al-(OH); > (Na.K)( -SL-O-Al-O-)n + 3nH,0
O 0
(Na.K)-polv(sialate)

KOH.NaOH
(51;,05,A1,0;)n +nSi0; + nH,O0 —  n(OH);-8i-0- AI 0-5i-(0H);

(OH),

orthosialate

KOH.NaOH ol |
n(OH);-Si-0- Ai] -0-Si-(0H): — (Na.K)(- Sl O-Al—O Si-0-)n +nH,O
| |

(OH), S &b
ortho(sialate-siloxo) (Na.K)-poly(sialate-siloxo)

Qua trinh déng ran ciia mot geopolymer duwa trén
nhitng phan tng nay.
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O day, bun d6 va tro xi va dung dich hoat tinh kiém
1 nhitg ngudn nguyén lidu chinh dé tong hop nén
mot geopolymer. Day 14 san pham két qua ctia mot qua
trinh duoc dé nghi theo mot quy trinh nira khép kin
nhu so do 1.

Nhiét dén B xit Voi

‘ Tro tuyén J—{ Xi ’ Bundédangbé(‘

‘ Déttap ‘

Phuy gia kiém

Xi mang
| Geopolymer [}
I

So do 1: quy trinh xit Iy bin d6 gdn trong quy trinh san xudt alumina

Mau dugc phdi tron theo ty 16 3:3:1 giita 3 thanh
phan tro bay, bun d6 va dung dich hoat tinh kiém dé
ché tao xi ming geopolymer. Hon hop nay duoc tron
déu trong 5 phut. Sau d6 thém vao mot phan cbt licu 1a
mat da hodc dat sét tap, dé ché tao bé tong geopolymer.

Phan trim ting thanh phan dé ché tao bé tong
geopolymer duogc trinh bay ¢ bang 3. Hon hop trong
khi tron c6 thém nudc vao dé dat do am 18%. Sau khi
phdi tron, hdn hop dwoc nén dé tao hinh theo khuon
5x5x5cmvas5x5x20cm. Tong cong ¢ 2 nhoém
mau bé tdng geopolymer: mot nhom co cot lidu 1a da
mat (BX02), nhoém con lai bt lidu thém vao 1a dat tap
(BX01). Trong mdi nhém, gia cong 3 t6 mau, mdi to
gdém 5 mau dé kiém tra cac chi tiéu co 1y.

Bdng 3: ty I¢ phéi trén cac thanh phén (%)

KW by | Bindo | Macas | pigp | DO
mau kiém
BXOI | 228 | 298 0 298 10 )
BX | 38 | u3 | 1 0 10 2

CalOH),

Sau khi thao khuon, mau dugc séy 0 nhiét do 100°C
trong 8 gid va dé ¢ nhiét do phong dén 28 ngay tudi.
Sau d6 tién hanh kiém tra cudong do khang nén, khang
ubn va do hit nude cac tiéu chuan quy dinh. Két qua
thir nghiém vé cuong d6 khang nén, cuong do khang
ubn va do hat nude cua cac mau duoc tong hop trong
bang 4 voi gia tri trung binh.

Bdng 4: két qua thir nghiém vé cac ddc tinh co Iy ciia mau

Ky hiéu miu Cuong dj khang nén Cwrimg d0 khang ubn | D hit mwge
(kg/em?) (kg/em?) (%)
BX01 150 45 16
BX02 256 40 §
HOA HOC
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Két qua trén cho thiy, mau thir 1am tir bun do dwa
vao chét két dinh geopolymer c6 thém cdt liéu mat d4
c¢6 co tinh dat tiéu chuidn TCVN 6477-2011 ap dung
cho gach bé tong. Mau thir c6 cbt liéu thém vao 1a dat
tap c6 cudong do khang nén thip hon va do hit nudc
cao, nhung cudng do khang ubn cao hon méu cé cot
liéu mat da.

Qua két qua thi nghiém cho thay, c6 thé tong hop xi
ming geopolymer tir 3 thanh phan bun do, tro bay va
dung dich hoat tinh kiém c6 MR 1,8 theo ty 1€ % khéi
luong 1a bun do: tro bay: kiém = 3:3:1. Tir d6, ¢6 thé
st dung ching nhu mot loai xi mang dé két dinh cac
thanh phan cét liéu tro.

Két luan

Viée xtr Iy bun d6 bang cong nghé geopolymer theo
mot quy trinh két hop trong qué trinh khai thac alumina
1a kha thi. San pham chu yéu la xi miang geopolymer
phuc vu cho cong nghiép san xuat vat lidu xay dung
khong nung. Xi ming geopolymer dugc tong hop
tir 3 thanh phan bun do, tro bay, dung dich hoat tinh
kiém theo ty 1¢ twong tmg 3:3:1 (ng dung lam bé tong
geopolymer, san pham c6 mot sé dic tinh co 1y phu
hop véi yéu cau cho vat liéu xay khong nung.

Viée xir Iy két hop nhu thé ¢6 ¥ nghia quan trong
d6i véi viéc bao vé moi trudng. Tuy nhién, day chi la
két qua budc dau, can dau tu nghién ctiru k§ hon vé cac
dic tinh ciia san pham xtr 1y nhu xi ming geopolymer,
vat licu xay dung san Xuét tir xi mang nay va nhiing
yéu to tic dong mdi truong lién quan trong qua trinh
xtr Iy dé co duoc két qua nhu mong mudn.
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Nghién clu kha nang phan hiy cac thanh phan hydrocarbon co trong nudc thai
nhiém d4u cla mang sinh hoc tli vi sinh vat gan trén gia thé xo duia

Lé Thi Nhi Céng", Cung Thi Ngoc Mai', Vii Thi Thanh', P Thi Té Uyén', Nghiém Ngoc Minh?

Vién Cong nghé Sinh hoc, Vién Han laim KH&CN Viét Nam
2Vién Nghién ciru Hé gen, Vién Han ldm KH&CN Viét Nam

Ngay nhén bai 10.7.2015, ngay chuyén phan bién 20.7.2015, ngay nhan phan bién 18.8.2015, ngay chip nhan ding 24.8.2015

Trong tu nhién, cac nhom vi sinh vit thuong ton tai & dang lién két chit ché véi nhau trén cac bé mit chit
rin hoic cac 16p trung gian giira cac bé mit 16ng va rin. Tap hop nay dwoc goi Ia mang sinh hoc (biofilm).
Mang sinh hgc thudng dwge tao thanh nho 16p protein ngoai bao cia cac té bao gz"m két vao nhau. Nho
d6, cac qua trinh chuyén héa cac thanh phan cho cac té bao khac nhau dwoc dé dang hon, giip cho cac
vi sinh vat chéng chiu t&t hon véi cac diéu kién khic nghiét ciia méi trudng séng ciing nhw vi méi trudng
giira cac té bao. Trong nghién ctru nay, nhém tac gia tip trung vio cic mang sinh hoc dwoe tao thanh bai
hdn hop cac chiing vi khuin va nAm men dwoc gin trén gia thé xo dira. Xo dira duwge sir dung vira 1a chit
hip phu, vira la gia thé sinh hoc cho céc chiing vi sinh vit bAm vao. Mat d¢ vi sinh vét ¢6 trén 1 cm® xo dira
dwoc duy tri kha 6n dinh véi mat dd ban dau 1a 4,3 x 10"°CFU va sau 7 ngay l1a 4,5 x 10° CFU. Hiéu qua
phén hity cAc thanh phin hydrocarbon khé phéin hiiy cé trong nwéc thai nhiém diu nho hé thong mang
sinh hoc tir vi sinh vét gin trén xo dira sau 7 ngay thir nghiém 1a rat dang ké. Cac gia tri nhw pH, ham
lwong diu tong s6 va cac thanh phan hydrocarbon da vong (PAHs-polycyclic aromatic hydrocarbons) da
giam trén 99% va dat tiéu chuin nwéc thai loai B ciia Viét Nam. Két qua nay mé ra kha ning ng dung
cac chat mang sinh hoc c¢6 chira cic nhém vi sinh vét tao mang sinh hoc dé ting cwong hiéu qua phan hiy
sinh hoc cac hop chét hydrocarbon giy 6 nhiém nhw diu tha.

Tir khéa: mang sinh hoc, 6 nhiém dau, phdn huy, vi sinh vat.

Chi sé phén logi 2.7

mo rét tot. Hon thé nita, sau 24 gio nudi ciy, & dang
tao biofilm ching con c6 kha nang phan huy dau tot
hon & dang té bao planktonic [3]. Piéu nay cho thay
tiém nang phong pht vé chung loai vi sinh vt vira
tao biofilm, vira phan huy va chuyén hoa hydrocarbon
trong cac mau d4t va nude bi 6 nhiém dau & Viét Nam.
Nhu vay, nghién ciru vé biofilm s& mé ra kha nang ting
dung céc vi sinh vat ddi vé&i cac hé sinh thai va doi
séng con nguoi.

Pat van de

Hién nay, trén thé gidi nhidu cong nghé xur ly
6 nhiém dau mo béng vi sinh vat da dugc quan tam
nghién ctru va tmg dung. Trong sb cic cong nghé mai
nay, cong nghé xtr 1y bang mang sinh hoc (biofilm)
duoc xem 1a mot trong nhitng cong nghé xir Iy 6 nhiém
hiéu qua, chi phi thap [1]. Cong nghé nay thuong xir Iy
két hop véi cac phuong phap vat Iy hodc hoa hoc mang
lai hiéu qua cao. St dung biofilm 1a mot bién phap

xtr Iy 6 nhiém dau twong ddi méi ¢ Viét Nam. Trong
nghién ctru gan day, nhom tac gia di danh gia kha nang
tao biofilm mot sé chung vi khun va ndm men phéan
huy dau, phan lap tir caic mau nudc bién bi 6 nhidm dau
& Thanh Hoa va Viing Tau [2]. Két qua, da xac dinh
duoc cac chung nhu Candida, Acinetobacter, Bacillus,
la nhitng chuing vira tao biofilm vira c6
kha ning phan huy va chuyén ho cac thanh phan dau

Rhodococcus...

“Tac gid lién hé: lenhicong@ibt.ac.vn
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bé mang sinh hoc cé duoc cAu tric bén virng, mat
d6 té bao vi sinh vat cao gitp mang sinh hoc chng
chiu duoc véi cac didu kién khic nghiét cia méi trudng
nhu: su suy giam nguodn dinh dudng va cac yéu to vat
1y méi trudng thay doi (su thay doi vé pH, nhiét do, su
thim thau hay sy mat nudc cua té bao...), tir d6 lam
tang hiéu suat phan hity cac hop chat 6 nhiém khi xu
1y ngoai hi¢n truong; viée tim dugc vat liéu mang phu
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Degradation of hydrocarbons in oil
polluted wastewater using biofilms formed
by microorganisms on coconut fiber carrier

Summary

In nature, many microbial communities exist in
close association with surfaces and interfaces
as complex assemblages known as biofilms
where multicellular aggregates hold together
by an extracellular matrix. It is possible to
take advantage of natural trans-formation
processes on the constituent cells to have high
resistance to environmental stresses and diverse
microenvironments that help generate cellular
heterogeneity. In this study, the authors focused
on biofilms composed of mixed populations which
were immobilized on the surface of coconut
fibers. Coconut fibers were used as a crude oil
sorbent as well as a biocarrier for microorganism
immobilization. Microbial biomass reached 4.3 x
10" cells/cm?® at the beginning time and 4.5 x 10°
cells/ecm® after 7 day-incubation. The efficiency
of degrading a number of particular xenobiotic
compounds containing in crude oil wastewater
by this biocarrier was demonstrated. After 7-day
culture, all of values such as pH, total crude oil
and PAHs (polycyclic aromatic hydrocarbons)
were reduced remarkably, and they all satisfied
the Vietnam waste-water standard records. This
study explored the role of biocarrier in enhancing
biodegradation of hydrophobic contaminants
such as crude oil, and discussed the function of
biocarrier in improving oxygenmass transfer
and water holding capacity in soil, etc.

Keywords: biofilm, degradation, microorganisms,
oil pollution.

Classification number 2.7
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hop dé gan céc vi sinh vat nay 1a hét sirc can thiét [4].
Trong s6 vat liéu mang lya chon thir nghi¢m, xo dura la
loai vt liéu dugc st dung lam chét mang bdi cac 1y do:
don gian, san ¢o trong nudc; Xép, ¢6 do bam dinh cao
do bé mat tiép xuc 16n; 3o hép thu va tuan hoan dinh
dudng cao; gia thanh ré va 1a ngudn nguyén liéu dé xir
1y sau khi st dung [5].

Nghién ctru nay thuc hién nham cac muc tiéu: 1) Gan
dugc cac chung vi sinh vat 18n gia thé xo dira; 2) Panh
gia hiéu qua phan huy cac thanh phan hydrocarbon ¢
trong nudc thai nhidm dau cia cac ching vi sinh vat
tao mang sinh hoc ¢ diéu kién co gin 1én gia thé va
khong gin vao gia thé.

Doi twong va phuwong phap nghién ciu
Doi twong nghién ciru

- Céc chung vi khuan va ndm men vira ¢6 kha nang
tao mang t6t, vira c6 kha nang phan huty cac hop chat
hydrocarbon duoc phan 1ap tir cac mau dat, nude nhidm
dau ldy tai mot s6 ving ven bién nhu Quang Ninh, Hai
Phong, Thanh Héa... bang dung cu ldy mau chuyén
dung. Cac ching nay di duoc téi uu cac didu kién moi
truong anh huong dén kha ning tao mang sinh hoc.

- Vit liéu mang 13 xo dira lay tir phdn v6 cta qua

dura, dugc khu trung uot va lam kho dé diét khuan
(hinh 1).

Hinh 1: hinh thdi cua xo dita

Phuwong phap nghién ciru

Thiét ké modul dé co dinh vit liéu mang: modul
gilr vat liéu mang 1a vat liéu nhom tinh dién hinh chi
nhat, kich thudc 34x25x4 (cm), vat liéu mang dugc
giit trong ludi thép khong gi. Thiét bi tao mang gdm 3
modul dit song song c6 hé thong may bom tuan hoan
moi trudng dé cung cip da chat dinh dudng cho vi sinh
vat tao mang.

Tao mang vi sinh vdt trén vat lieu mang la xo dua:

sau khi tao dugc khung gitt mang sinh hoc, khung
dugc dat ngang trong bé kinh voi thé tich moi truong
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hiéu khi tong s6 va méi truong Hansen twong (g véi
s6 lwong cac chung vi khuan va ndm men c6 tong thé
tich méi truong 14 50 1. Dich nudi cua vi khuan va nAm
men dugc bod sung sao cho mat do quang hoc (OD)
trude tao mang dat 0,3. Nuoi tinh ¢ nhiét d6 phong, sau
24 gio nhac khung tao mang ra, rira nhe nhang bang
nude cit vo tring.

Quan sat cdu triic mang trén vat lieu cellulose
diedi kinh hién vi dién tr quét: gan (c6 dinh) 1 cm?
vat liéu mang trén 14 kinh sach, mong c6 gin poly-L-
lysine 0,1% (w/v) va cho vao eppendorf c6 chira dung
dich cacodylate 0,1M. Sau d6 c6 dinh mau bang 2,5-
3% glutaraldehyte/cacodylate 0,1M pH 7,2-7,4 (1 gio
hodc qua dém & nhiét do 4°C). Rira mau bang dung
dich cacodylate 0,1M (5 phat/lan x 3 1an). C6 dinh
méu bang OsO , 1% trong cacodylate 0,1M trong 1 gio
& nhiét 6 phong. Rira mau bang dung dich cacodylate
0,1M (5 phut/lan x 2 1an). Hit nuéc trong mau bang
codn cac nong do 50, 70, 80, 90, 100° (5 phat/lan x 2
1an). Chuan bi dé gin miu st dung gidy bac. Hoa lodng
mau voi ndng do thich hop trong con tuyét dbi, nho
mau 1én gidy bac gan sin trén dé, dé kho hoan toan.
Pht mau bang mot 16p dan dién Pt-Pd va tién hanh soi
mau. Qua trinh duoc thuc hién voi su phéi hop cua
Vién Vé sinh Dich té Trung wong.

Pdnh gid mdt do té bao vi sinh vit trén mang bang
phuwong phdp tinh CFU: 1 cm® vat liéu mang dugc
cit ra va lic trong 4,5 ml nudc mudi sinh 1y trong 1
gid. Mau sau d6 duoc pha loang téi han va gat trén
moi truong HKTS (dbi v6i mau vi khuan) va Hansen
(d6i v6i mau nam men). Sau 18-36 gio, dém sb luong
khuén lac trén dia, tir d6 tinh duoc sd lugong té bao trén
1 cm’® vat liéu mang theo cong thirc:

CFU=Cx 10"

Trong d6, C: s6 khuén lac c¢6 trén dia; n: d6 pha
loang (m5i thi nghi¢m dugc lap lai 3 lﬁn).

Xdc dinh kha nang phdn hiy dau DO: luong dau
DO duoc xac dinh bang phuong phép phén tich khdi
luong theo tiéu chuian TCVN 4582-88 tai Vién Hoa
hoc Cong nghi¢p Viét Nam: 20 ml dich nudi dugce hoa
tan trong 3 ml dung moéi chloroform, sau khi hoa tan
trong chloroform thi lic nhe (khoang 10 phiit) cho dau
tan hoan toan (qué trinh chiét dugc tién hanh 3 lan).
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Khi d6, dau va dung moi sé& tach lam 2 16p, dung phéu
chiét bo phan dung méi & dudi di. Phan dich hoa tan
con lai dugc ¢o bay hoi bang bép cat cho t6i can va can
khéi lwong cia dau c6 trong 20 ml dung dich do.

Phwong phap do quang xac dinh kha nang phan huy
phenol: ham luong phenol duoc xac dinh bang phuong
phap do quang theo nguyén 1y 14 trong méi trudng kiém,
phenol két hop véi dung dich 4-aminoantipyrine dé tao
ra phtic antipyrine mau nau do, on dinh, cuong do mau
ty 16 voi ham luong phenol trong mau. D6 hip phu cuc
dai cia mau nay duoc xac dinh ¢ bude song 510 nm. 20
ml dich nudi duge diéu chinh téi pH < 4 bang H,PO,.
Cac chat oxy hoa nhu chlorine trong mau dugc phat hién
boi iot tu do dugc gidi phong ra trong qua trinh oxy hoa
mau trong su ¢6 mat cua KI. Khi d6, Cl sé bi loai bo ngay
1ap tre sau khi thém mot lugng du sat (IT) amoni sulfate
vao mau. Méau duoc chung cat va diéu chinh pH 1én 10
bang dung dich dém chira NH,CI, NH,OH va bd sung
dung dich aminoantipyrine va dung dich K;Fe(CN), cho
to1 khi mau 1én mau nau do thi tién hanh do quang &
budc soéng 510 nm. Dya vao ndng do phenol cta dung
dich chuén, tién hanh dung dudng chudn va tir d6 tinh
duoc ndng do phenol co trong mau. Két qua thir nghiém
kha nang phan hiy phenol cia mang sinh hoc da chung
ndm men dugc gui phan tich ¢ Vién Hoa hoc (Vién Han
lam KH&CN Viét Nam).

Xdc dinh kha nang phdn huy PAH: PAH duoc xac
dinh bang phuong phap do quang phan tir, dya trén su
dich chuyén dién tr trén cac orbital 1 cta cac ndi doi
lién két trong vong thom cua PAH. Kha ning chuyén
hoéa PAH cua vi khuan trong dich nuéi cdy duoc xéac
dinh trén may quang phd tir ngoai kha kién UV-Vis:
GBC - CINTRA 4. 20 ml dich nudi céy vi sinh vat st
dung PAH dugc chiét béng 180 ml acetone, sau do loc
toan bg, thu dich loc dua di phan tich. Néng do cua
moi PAH trudc va sau xir Iy duoc tinh todn dua vao
chiéu cao peak hép thu tai cac budc song, cic PAH hip
thu tai cac budc song nhu: pyrene 275 nm; fluorene:
257,7 nm, anthracene: 252 nm, naphthalene: 296 nm.
Két qua phan huy PAH duoc gtri phan tich & Vién Hoa
hoc Cong nghi¢p Viét Nam.

Két qua va thao luan

Modul d@é cé dinh vit ligu mang va hé thong tao
mang vi sinh vt
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Modul dé giir ¢6 dinh vat liéu mang phai dam bao
cac yéu cau sau: modul duge dit trong bé kinh thuy
tinh chidc chdn véi thé tich 1a 75 m* vat lidu: inox
khong gi, chiu dugc an mon trong moi truong acid va
bazo nhe; ciu tao chic chin, dang hdp chir nhat kich
thuoc 34x25x4 (cm), hai mat duoc bao phﬁ boi ludi
thép dé gilr vat liéu mang trong d6 cung voi hé thong
duong 6 ong va may bom tuan hoan cung cip di luong
oxy cho vi sinh vat.

Dua trén nhiing yéu cau trén, modul dé ¢ dinh vat
liéu mang dugc chung t6i thiét ké nhu hinh 2.

Hinh 2: cdu tao ciia modul dé cé dinh vt liéu mang va hé th(fng tgo mang vi sinh vdt
1. Bé kinh; 2. Modul; 2a. Luci thép; 3. Puong ong; 4. Mday bom

Tao mang vi sinh vt trén vdt liéu mang la xo dira

Céc budc tao mang vi sinh vat dugc thyc hién nhu
d3 mo ta & phan phuong phap. Két qua tao mang sau
24 gi0 trén vat liéu mang xo dira dugc chi ra ¢ hinh 3.

Hinh 3: mang sinh hoc trén gid thé xo diva & hé thir nghiém dung tich 50 1

Cau triic mang trén xo diva dwéi kinh hién vi dién
tir quét

Dudi kinh hién vi dién tir quét v6i do phong dai
10.000 14n, cAu trac mang sinh hoc khi khong co6 vat
liéu mang va khi c6 vat liéu mang la xo dura da dugc
quan sat cy thé. Két qua chi ra & hinh 4.

Hinh 4: anh hién vi dién tir quét ciia vt liéu mang va mang sinh hoc.
(a): vdt liéu mang; (b) mang sinh hoc trong mé hinh khéng cé chit mang;
(c): mang sinh hoc dwoc gan trén vat liéu mang
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Ddnh gid khd nang phdn hiiy cdc thanh phan
hydrocacbon ciia mang sinh hoc da ching trén gida
thé xo dira 6 hé thir nghiém dung tich 50 [

Bing cam quan nhan thiy, mau sic ciia méi truong
nudi cay sau 7 ngay da thay d6i so v6i mau ban dau
(tr mau den chuyén sang mau vang, moi truong try
nén trong hon). Ddng thoi, lwong dau & trén bé mit da
giam di rat nhidu so v6i miu ban dau (hinh 5). Do viy
c6 thé phan nao khang dinh, cac chung nghién ctru déu
c6 kha ning phan huy cac thanh phan hydrocacbon.
Tuy nhién, dé danh gia chinh x4c kha nang phan hay
cac thanh phan hydrocacbon cua biofilm da chung,
chung t6i da tién hanh xac dinh sb lugng vi sinh vat
bang phuong phap MPN va tién hanh guri cac mau di
phan tich céc chi ti€u ¢ Vién Hoa hoc va Vién Hoa hoc

Cong nghi¢p Viét Nam.
- e 3
Nude thai 5 %
i Mau 7 ngay

~ ban ddu

Hinh 5: mau nwdc thai ciia kho xdng dau Pé Xa triede va sau thi nghiém

Két qua kiém tra MPN cho thay, s6 lugng vi sinh
vat trén 1 cm? gia thé xo dira sau 7 ngay la khé cao.
Diéu nay chimg to, kha niang bam dinh ctia biofilm da
ching trén gi4 thé xo dira kha tét va chiing déu c6 kha
nang sinh truéng va phat trién tot trén moi trudng co
ham lugng hydrocacbon cao (bang 1).

Bang 1: s6 heong vi sinh vit trén gid thé xo dira

Tén miu $6 lwgng vi sinh vat (CFU/cm?)
Mau xo dira 0 gio 4,3 x10°
Mau xo dira 7 ngay 4,5x10°

Tién hanh phan tich cac chi tiéu nhu pH, COD,
BOD...
ngay thir nghiém. Két qua dugc trinh bay ¢ bang 2.

c6 trong nudc thai nhiém dau trude va sau 7

a1
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Bang 2: két qua phan tich cac chi tiéu thir nghiém

e Pon | MAuban | MAusau | Hiusudt | QCVN 40:2011/
STT | Chititu thirnghi¢m | = diu 7nghy | phanhiy | BTNMT (cit B)
1 pH 8,5 7 bTC 5,59
2 | SS(cht rén lo ling) mg/l 374 53 pTC 100
3 BOD, (20°C) mg/l 13345 30 99,8% 50
4 | COD mg/l 26686 110 99,9% 150
5 | N (tong nito) mg/l 694,1 34 95,1% 40
6 P (tdng photpho) mg/l 20,22 5.2 74,3% 6
7 Téng dau m& khoang mg/l 631950 9,1 bTC 10
8 | Phenol mg/l 910 0,25 99.9% 0,5
PAH
- Acenaphthylene 1,159 KPHD
- Fluorene 2,005 KPHD
9 - Phenanthrene A 0,802 KPHD
- Anthracene & 0,057 KPHD
- Fluoranthene 1,07 KPHD
- Pyrene 0,0478 KPHD
- Benzo(k)fluoranthene 0,0168 KPHD

Ghi chit: KHPD: khéong phat hién dwoc; BTC: dat tiéu chudn cho phép

Tir bang 2 cho thay, da c6 su thay d6i 16 rét giita cac
chi tiéu & mau nudce thai ban dau va miu sau 7 ngay
thir nghiém. Hau nhu cac chi tiéu nhu pH, chét rin lo
limg, tong ddu m& khoang, PAH déu dat tiéu chuan cho
phép. Mot s6 chi tiéu con lai nhu BOD; (20°C), COD,
téng nito, tong photpho, phenol déu dat hiéu suit phan
huty trén 74%. Két qua trén cho thdy, mang sinh hoc da
ching trén gia thé xo dira cho hiéu suat phan hiy kha
cao sau 7 ngay thtr nghiém. Pac biét, mot sb chi tiéu
phan tich cac hydrocacbon nhu tong dau m& khoang
va PAH déu dat QCVN 40:2011/BTNMT (cot B), dac
biét, chi tiéu phenol da dat hi¢u suét phan huy 1én téi
99,9% so véi mau nudc thai ban dau voi nong do 1a
910 (mg/l).

T nam 1999, nhom tac gia [6] da ung dung thanh
cong xo dira tho trong trong bé xir 1y ky khi dé xur 1y
nuée thai nganh ché bién cao su. Trong cac mo hinh
nay, cac soi xo dira dugc két thanh chudi tiét dién tron,
va khong phu cao su, duong kinh 20 cm va dai 200 cm.
Sau d6, cac chudi ndy dugc budc song song voi nhau
trén mdt khung hinh khdi chir nhat. Nude thai tir cac
xuong ché bién cao su dugc dwa vao cac bé phan huy
ky khi c6 xo dira tho lam gia thé véi thoi gian luu 14 2
ngay. Qua kiém nghi¢m chat luong nudc thai trén 22
mau nudc thai, hiéu sudt xir Iy dbi voi chat 6 nhidm
hiru co van 6n dinh, ham luong COD va BOD di giam
khoang 99%; hi¢n tugong cudn troi vi sinh vt ra khoi
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bé xtr Iy khong dang ké, thuan loi cho nhiing qua trinh
xtr 1y ké tiép. Sau hon 1 ndm van hanh, bé ky khi ding
xo dira khong c6 hién tuong tic nghén dong chay nudc
thai.

Dic biét, trong [7] da nghién ctru kha nang hap phy
dau trong nudc thai b%mg cac vat li€u tu nhién nhu than
béo, 16i ngd, rom va xo dira rat thanh cong. Nghién
ctru d chi ra rang, ctr 1 g vat liéu thi ¢ kha ning hip
phu 0,29 g dau. Hon nita, vat liéu sau khi ché tao déu
c6 d6 truong nd rat nho nén kha bén trong moi truong
nude. Két qua nghién ctru ciing chi ra ring, & ciing mot
thé tich vat liéu dwoc nhdi cot, luu lwong nude thai
cang 16n thi kha niang hap phu cang kém; d6 man cia
nude thai cang thip thi kha nang hip phy dau cua vat
li¢u cang cao [8].

Nhu vay, mang sinh hoc tir vi sinh vat gén trén chét
mang xo dira d loai bo dugc trén 99% céac thanh phan
hydrocarbon ¢6 trong nuéc thai nhiém dau trong hé
thir nghiém véi dung tich 50 1. Két qua nay mo ra kha
ning tng dung cic chit mang sinh hoc c¢6 chira cac
nhom vi sinh vat tao mang sinh hoc dé ting cuong hiéu
qua phéan huy sinh hoc cac hop chit hydrocarbon gy 6
nhiém nhu dau tho.

Két luan

Cac chung vi sinh vat tao mang sinh hoc tt va co
kha nang phan hiy cac hop chit hydrocarbon c6 trong
dau mo da duoc gan thanh cong 1én gia thé xo dira va
duoc thu nghiém trong hé c6 dung tich 1a 50 1. Sau 7
ngay nudi cdy, trén 99% cac thanh phan dau di duoc
phan hiy hodc chuyén hoa. Cac chi tiéu nhu BOD,
COD, pH, SS... ciia mau nudc thai lay ¢ kho xing D&
X4 (Ha Noi) d3 giam déng ké va dat tiéu chuan nudc
thai loai B cua Viét Nam.

Loi cdm on

Cong trinh duoc thuc hién voi sy hé tro kinh phi
tir d@é tai do B¢ KH&CN cdp, md s6 KC04.21/11-15
va sir dung trang thiét bi ciia Phong thi nghiém trong
diém cong nghé gen, Vién Cong nghé Sinh hoc, Vién
Han lam KH&CN Viét Nam. Nhom nghién ciru xin tran
trong cam on.

92



Khoa hoc Ky thuat va Céng nghé

Tai liéeu tham khao

[1] Morikawa M (2006), “Beneficial biofilm formation by
industrial bacteria Bacillus subtilis and related species”, Journal of
Bioscience and Bioengineerin, 101, pp.1-8.

[2] Lé Thi Nhi Cong, Bach Hoang Mi, Nghiém Ngoc Minh (2014),
“Nghién ctru hai ching nim men tao mang sinh hoc ¢6 kha nang phan
huy déu diesel phan lap tir viing bién Nghi Son, Thanh Hoa”, Tap chi
Céng nghé sinh hoc, 11(2), tr.343-350.

[3] Le Thi Nhi Cong, Cung Thi Ngoc Mai, Masaaki Morikawa,
Nghiem Ngoc Minh (2014), “Transformation of iso-pentylbenzene by
a biofilm - forming strain of Candidaviswanathii TH1 isolated from
oil-polluted sediments collected in coastal zones in Vietnam”, Journal
of environmental science and health, part A49, pp.777-786.

[4] Nhi Cong L.T, Morikawa M, Hien L.T (2011), “Ability of
hydrocarbon degradation by several biofilm - forming microorganisms

TAP CHI

HOA HOC

NG NGHE | &t Nam 58(6) 6.2016

isolated from Vietnam coastal zone”, The analytica Vietnam

conference.

[5] Liang Y, Zhang X, Dai D, Li G (2009), “Porous biocarrier-
enhanced biodegradation of crude oil contaminated soil”, International
Biodeterioration and Biodegradation, 63, pp.80-87.

[6] Lin M, Liu Y, Chen W, Wang H, Hu X (2013), “Use of
bacteria-immobilized cotton fibers to absorb and degrade crude oil”,
International Biodeterioration and Biodegradation, 88, pp.8-12.

[7] Pham Thi Duong, Bui Dinh Hoan, Nguyén Vin Tam (2010),
“Nghién ctru kha nang hip phu dau trong nudc thai bang cac vat liéu
tu nhién nhu than beéo, 161 ngd, rom va xo dua”, Tap chi Khoa hoc
cong nghé hang hai, 24, tr.67-71.

[8] Nguyén Ngoc Bich va Lam Minh Triét (2002), “Ung dung xo
dira trong xir Iy nudc thai bing phuong phap sinh hoc ky khi”, Tap
chi Phat trién khoa hoc va cong nghé (Pai hoc Quéc gia Tp H6 Chi
Minh), 5(10), tr.38-42.



Khoa hoc Ky thudt va Céng nghé

Phan 1ap va dinh danh phén ti chlng vi khué°n‘c6 kha nang sinh tong hop
Polyhydroxybutyrate tai TP Ho Chi Minh

Huynh Vin Hiéu", Trin Hoang Diing?, Lé Tuin Ljc?
Chung Anh Diing’, Pham Cong Hoat*
'Khoa Khoa hoc Néng nghiép - Céng nghé Sinh hoc, Truong Pai hoc Nguyén Tat Thanh
2Vién Ky thudt Cong nghé cao NTT, Truong Bai hoc Nguyén Tét Thanh
3Phong Cong nghé Sinh hoc, Vién Khoa hoc K3 thudt Nong nghiép mién Nam
’Bé Khoa hoc va Cong nghé

Ngay nhédn bai 1.10.2015, ngay chuyén phan bién 5.10.2015, ngay nhan phan bién 9.11.2015, ngay chép nhan ding 16.11.2015

San xuit polymer sinh hoc dang la chii dé ndi bat trong linh vire cong nghé sinh hoc nho kha niing ving
dung cao ciia chiing trong doi song. Nhiéu vi sinh vat hoang dai va tai t6 hop da dwoc chon lua do kha
niing san xuit polyhydroxybutyrate (PHB) trong tu nhién. Trong nghién ctru nay, cic tic gia tién hanh
phan 1ap va sang loc mot so chiing vi khuan cé kha ning sinh tong hgp PHB bing thudc nhu¢m Sudan
black B va dinh danh cdc chiing tiém ning bang trinh tw ving 16S rARN. Két qua da phan lap dwoc 6
ching, phian lam 2 nhom la Enterobacter (Pseudomonas stutzeri strain H6, Enterobacter sp. H12, Klebsiella
sp H14, Enterobacter sp. H56, Enterobacter cloacae strain H62) va Bacillus (Bacillus sp. H37). Trong do6 cé

2 dong c6 thé dinh danh dén loai, so con lai chi nhin di¢n dén chi.

Tir khoa: Bacillus, Enterobacter, Klebsiella, polyhydroxybutyrate, 16S rARN.

Chi sé phin loai 2.8

Isolation and molecular identification of
polyhydroxybutyrate-producing bacterial strain
in Ho Chi Minh city

Summary

Production of biopolymer is one of the topics attracting
a great deal of interest in the field of biotechnology; it is
considered having significant applications in our daily
life. Various microorganisms, including wild types and
recombinants have been selected due to their capability
to produce Polyhydroxybutyrate (PHB). In this study, the
authors attempted to isolate and select several bacterial
strains which can biosynthesize PHB by Sudan Black B
stain and identified the potential ones by 16S rRNA. Six
bacterial strains were identified and classified into two
groups: Enterobacter (Pseudomonas stutzeri strain H6,
Enterobacter sp. H12, Klebsiella sp H14, Enterobacter sp.
H56, Enterobacter cloacae strain H62) and Bacillus (Bacillus
sp. H37). Two of them can be identified to the species, while
the remaining ones can only be identified to the genera.

Keywords: Bacillus, Enterobacter, Klebsiella,

Polyhydroxybutyrate, 16S rRNA.
Classification number 2.8

"Tdc gia lién hé: Email: hieuhv@hoidoanhnhan.vn; Tel: 0913758542
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Pat van de

PHB 1a tén goi cua polymer thudc ho
polyhydroxyalkanoate (PHA), chung la cac
polymer thudc 16p polyester véi cac don
phan 13 nhiéu loai (R)-hydroxyalkanoate.
Chung duogc tong hop trong ty nhién boi
qué trinh 1én men cac dudng hay chét béo.
PHA 12 mét ho polymer 16n, bao ham hon
150 don phan khac nhau va hon 100 cau
triic polymer da dugc mo ta, trong do PHB
chinh 1a thanh vién dau tién cia ho PHA
dugc kham pha va 1a loai polyester phd
bién nhét, dugc biét dén nhiéu nhat va déng
vai trd noi bat trong san xuat va ung dung

[1].

Hudng nghién ctru san xuat polymer
phan huy sinh hoc tir cac vat li€u co nguén
gbc thién nhién da bat ddu tir hon 30 nim
nay. Pang cha y 1a viéc san xuit PHB tir
cac vi sinh vat. Chung dugc tong hop tu
nhién trong té bao chat ctia mot s6 loai vi
khudn. Pay 1a cac polyester ¢ tinh chat
tuong ty nhya tong hop. Nho dic tinh déo,
dan hdi, chiu nhiét cao, dé bi phan huy
hoan toan bdi cac vi sinh vat ma khong san
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sinh doc t6, PHB dang dugc xem nhu mot ngudn thay
thé 1y twong cho nhwa tong hop. PHB dd duoc tng
dung trong nhiéu linh vuc tir y hoc, nong nghiép cho
dén cong nghiép. Tuy nhién cho dén nay, cac san pham
tir PHB van chua duoc san xuét va st dung rong rai do
viéc san xuat PHB doi hoi dau tu cao [1].

Hién nay, c6 hon 300 loai vi sinh vat dugc biét 1a
¢6 kha ning sinh tong hop PHA (PHB néi riéng): vi
khuan di dudng, ty dudng, héa dudng, vi khuan quang
hop, vi khuan hiéu khi, ky khi va ca vi khuan co. Tuy
nhién, khong phai tat ca déu duoc con nguoi nghién
ctru ing dung trong viéc san xudt PHA theo quy mo
cong nghiép phuc vu nhu cau thi truong. Cac ching
sinh vat thich hop can théa man diéu kién ting trudng
nhanh, nang suét va mat do tich trix san phém cao, ty
1¢ san pham trén sinh khdi cao, sir dung hiéu qua céac
nguyén li¢u ré tién dé& kiém, viéc tach chiét san phﬁm
tir sinh khdi khong qua kho khidn, va san pham tao
thanh c6 cac tinh chat Iy hoa dat yéu cdu cua nha san
xuat [1-3].

Mot sb loai dang duoc gidi khoa hoc nghién ctru
nhu cac vi khuan Pseudomonas (P. aeruginosa, P
putida, P. oleovorans...), Azotobacter vinelandii, mot
s6 vi khuan quang hop nhu: Spirulina platensis, Nostoc
muscorum, Synechocystis sp., dic biét 1a vi khuan
Alcaligenes eutrophus (con goi la Ralstonia eutropha
hay Cuprzavzdus necator) va Alcaligenes latus 1a 2
ching vi khuan c6 niang suat sinh tong hop PHB cao
va duoc giéi nghién ctru danh nhiéu sy cha y [4].

Trong nghién ctru ndy, chung toi tién hanh phan lap
va sang loc cac chung vi sinh vat c6 kha ning sinh tong
hop PHB tai khu vue TP H6 Chi Minh. Mau dugc thu
thap, sang loc béng nhudm mau Sudan black B, phan
tich viing 16S rARN dé so sanh danh gia tim kiém cac
chung vi sinh vat twong can.

Vat lieu va phuong phap nghién ciu
Dia diém va moi truwong phdn lap, tang sinh

Mau dat, nude, bun céng ranh ¢6 nhiéu vi sinh vat
sinh tong hop PHB dugc lay & khu vuc TP Ho Chi
Minh theo phuong phép thuong quy.

Moi truong phan lap: glucose 10 g/l, MgSO,.7H,0
0,4 g/1, FeSO,.7H,0 0,012 g/l, Na,MoO,.12H,0 0,01
g/l, KH,PO, 2 ¢g/l, (NH,),SO, 0,1 g/l, CaCO, 0,25 g/,
pH 6,8.

Méi  truong dinh  dudng nhin sinh  khoi:
Na HPO,.12H,0 4,8 g/I, KH,PO, 2,65 g/, (NH,),SO,
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4 g¢/l, MgSO,.7H,0 0,3 g/l, FeSO,7TH,O 0,01 g/,
CaCl,.2H,0 0,01 g/1, khoang vi lwgng™® 1 g/l, pH = 6,8.

Moi truong lén men: glucose 20 g/, (NH,),SO, 4 ¢/l,
KH,PO, 13,3 g/l, MgSO,.7TH,0 1,2 g/, citric acid 1,7 g/l,
khoang vi lugng™ 10 ml, pH = 6,8.

Dung dich khodng vi lwong™: FeSO4.7TH,0 10 g/l
ZnS0,.7TH,0 2,25 g/l, CuSO,.SH,0 1,0 g/l, MnSO,.4H,0
0,5 g/, CaClL,2H,0 2,0 g1, NaB,0..10H,0 0,23 g,
(NH,)Mo.0,, 0.1 g/l, HCI 35% 10 ml.

(*: théng sb 14y theo El-sayed va cs, 2009) [5].

Sang lpoc nhanh cdc chiing vi khudn ngoai tw
nhién co kha nang sdn xudt PHB bang thudc nhudm
Sudan black B

Tat ca cac chung vi khuan da phan lap déu duoc
kiém tra kha ning tao PHB bang phuong phap nhudém
céc khuén lac dién hinh vé6i thudc nhudém Sudan black
B. Vi khuan dwoc nudi trén méi truong thach dinh
dudng cung cap 1% glucose, trong diéu kién G am
30°C trong 24-48 gid. Sau d6, d6 thudc nhuom Sudan
black B 3% ngap mit thach va dé yén khoang 30 phut
roi rira lai thach bang con 96% dé loai bo thude nhudém
thira. Cac khuén lac bat mau xanh den véi Sudan black
B cho két qua dwong tinh [6].

Thu nhéin ADN tong sé vi khudn

Vi khuan duoc nubi ting sinh (16-18 gio & 28°C)
trong 20 ml méi truong tang sinh khdi, sau d6 cho vao
6ng ly tam 2 ml dem ly tdm thu can. Thu nhdn ADN
téng s6 cia vi khuan bang phuong phap cta Doyle and
Doyle (1997) ¢6 hiéu chinh cho phu hop thuc té phong
thi nghiém.

Khuéch dai va phén tich trinh tw 16S rARN

Vung gen 16S rARN dugc khuéch dai voi doan mdi
27F:

5’-AGAGTTTGATCMTGGCTCAG-3’

va 1522 R: 5-AAGGAGGTTATCCANCCRCA-
3 (7.

Thanh phan ctia mot phan tng PCR bao gdm PCR
buffer 10X 2,5 pl, MgCl, 0,75 pl, dNTP 0,5 pl, moi 1
ul, khuon ADN 1 pl, Taq polymerase 0,2 pl, nude cat
vira du 25 pl. Hon hop duoc tron déu, chuyén vao may
PCR va tién hanh chay véi ché do nhiét 94°C trong 3
phut dé 1am bién tinh hoan toan ADN khuén, tiép theo
12 30 chu ky phan mg lap lai gdm 3 budc: 94°C trong 3
phit dé bién tinh ADN, 54°C trong 30 gidy dé gan mdi
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va 72°C trong 1 phut 30 gidy dé kéo dai chudi, sau d6
dén thoi gian 1 ¢ 72°C trong 7 phut va gitt mau & 4°C
dén khi phan tich.

Gidi va hiéu chinh trinh tw ADN

Dién di kiém tra san phim PCR trén gel agarose
1%, san phdm dat yéu cau chat luong s& duogc giai
trinh ty 2 chiu bang chinh cip moi khuéch dai cua
Cong ty MacroGen (Han Quéc). Két qua giai trinh ty
dugc hi¢u chinh trude khi phan tich. Loai bd nhiing
tin hiéu khong chinh xac ¢ hai dau trinh ty khao sét,
kiém tra va hiéu chinh cac vi tri trinh tu khong d@)ng
nhét & hai chiéu két qua bang phin mém ChromasPro
va SeaView.

So sanh voi co so dir liéu GenBank

Sau khi hi€u chinh cac sai I¢ch, trinh ty lién ing
(consensus) duoc rut ra tir két qua trinh ty hai chiéu da
kiém tra cac sai 1éch. Trinh tu lién ung la trinh tu cudi
cung cho doan ADN duoc thu nhan dé phan tich. Tting
trinh tu phan tich trong nghién ctru nay dugc so sénh
voi trinh tu 16S rARN trén dir liéu GenBank (NCBI)
bang cong cu BLAST (Basic Local Alignment Search
Tool). Cac trinh ty twong dong trong khoang tir 90 dén
99% duoc thu thap dé tao bo dir liéu trudce khi phan
tich da dang di truyén.

Xay dung cdy phat sinh loai dé dinh gid da dang
di truyé;n

Xéc dinh mo hinh tién héa cho khéi dit licu 16S
rARN béng jModeltest. Cac thong sb tién hoa phu hop
nhat dugc trich xudt, nhap vao phian mém MEGA 6.0
dé xdy dung ciy phat sinh chung loai bang phuong
phap Maximum Likelihood véi 1.000 lap lai.

Két qua va thao luan

Két quad phén ldp va sang loc nhanh dong vi khudn
sinh téng hop PHB

Tir cic mau bun nude thai, ching t6i da phan 1ap
122 ching vi khuan ky hiéu H1 dén H122 dya trén
mau sdc va kich thudc khuan lac. Chung t6i tién hanh
sang loc nhanh cac chung sinh tong hop PHB bang
Sudan black B, st dung chung Ralstonia eutropha
(NBRC 102504, National Institute of Technology and
Evaluation) lam déi chting duong (nudi cdy trong dia
petri riéng). Két qua thu duge 10 trong 122 ching vi
khuén c6 kha nang tich lly PHB: H6, H12, H13, H14,
H37, H56, H61, H66, H72 va H7S.
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Hinh 1: dai dién cdc chung trudc va sau khi nhuom voi Sudan'black B, trong do
H6, H12, H13, H14, H37, H56, H61, H66, H72 va H75 cho két qua dwong tinh;
cac mau H9, H11, H63, H70, H71 va H74 cho ket qua am tinh

Tdach ADN tong so, khuéch dai va giai viing gen
168

Két qua khuéch dai ving gen 16S rARN bang ky
thuat PCR thé hién trén hinh 2, kich thudc san phém
nam trong khoang trén 1.500 bp nhu mong doi, sang,
10, dep, dam mau, dat tiéu chuén dé giai trinh tu.

Hinh 2: két qua dién di san pham PCR

Giai trinh tu 2 chléu bang chinh cap moi khuéch dai
cho thay, ngoai 2 mau H13 va H66 khong cho két qua,
cac mau con lai déu cho két qua rd, dep. Sau khi hi¢u
chinh, trinh tu lién Gng thu dugc cia mau H6 1a 1.262 bp,
H12 1a 1.441 bp, H14 1a 1.455 bp, H37 1a 1.292 bp, H56
la 1.433 bp, H61 1a 1.457 bp, H72 1a 1.447 bp va H75 1a
1.440. Phan tich so b0 cac trinh tu thu dugc cho théiy H37
va H75 1a gidng nhau 100%, do d6 chung toi loai miu
H75 ra khoi bg dir li¢u phan tich.

Dinh danh phédn tir dwa trén trinh tw 16S rARN

Trinh ty H6 dugc so sanh voi ngén hang GenBank,
bang cong cu BLAST cho thay, H6 c6 quan hé rat gan véi
nhom Pseudomonas stutzeri (KR080473.1, KR149277.1,
KM357382.1, KJ782620.1, KF835758.1, HF571096.1).
Céc trinh ty tuong déng duogc thu thap, sép cot théng
hang, loai bo viung khong c6 kha nang so sanh. B dai
trinh ty phan tich 1a 1.261 bp. Tinh toan khoang céach
di truyén véi mo hinh tién héa Kimura-3-parameter voi
phén bd gamma (hé sb gamma 1 1 cho céc vi tri bién
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thién). Két qua cho thdy, H6 c6 khoang cach di truyén
v6i cac mau Pseudomonas stutzeri chi khoang 0,007 (tirc
0,7% nam trong gidi han dudi 3% dé xac lap cung loai).
Chung t6i dat tén la Pseudomonas stutzeri strain H6.

Thyc hién phép phéan tich tuwong tu nhu trén cho
ching H12 cho théy, ching H12 ¢6 quan hé gan vdi cac
chung Kluyvera sp., Pantoea sp., Cedecea, Citrobacter
va Enterobacter asburiae (CP011602.1, JF772078.1,
KC478287.1, Q417446.1, Q416219.1, JN990088.1,
M161855.1, GU592531.1, HM161853.1, GQ416218.1,
JE772066.1, JF772103.1.) déu thudce ho vi khuan dudng
rudt Enterobacteriaceae. Khoang cach di truyén duwa
trén 1.411 bp cho thay, chung H12 ¢6 khoang cach di
truyén 0,001 (tirc 0,1%) so v6i Cedecea sp. THK-CF217
(KJ769172.1), Pantoea sp. FC 1 (KC478287.1) va
Enterobacter asburiae strain LSRC90 (JF772078.1); va
khoang cach nay tang 1én tir 0,003 khi so vdi cac chung

khac. Do vay, ching toi tam két luan dong H12 thudc
ho Enterobacteriaceae va tam dat tén la Enterobacter
sp. H12. Dong H12 can thém céc dit liéu sinh hoa va di
truyén khac dé xac 1ap tén la tinh chinh xéc.

Trinh tow gen 16S rARN dong HI4 c6 quan h¢
khd gin giii v6i dong Klebsiella khi so sanh trén
GenBank (KC153267.1, HQ783348.1, HQ783422.1,
HQ783281.1, DQ100465.1, AB681138.1, KC524425.1
va EF466143.1). Khoang cach di truyén thap nhit ma
chiing t6i thu dugc 1a 0,004 (tirc 0,4%) gitta H14 va
Klebsiella sp. NBRC 100048 (AB681138.1). Khoang
cach nay ting dan 1én nhung vin gin vdi cac dong
Klebsiella sp. Diéu nay di dén két luan H14 1a Klebsiella
sp. va chung t61 dat tén 1a Klebsiella sp. H14. Klebsiella
sp. 1a nhom c6 kha nang sinh tong hop PHB va di duoc
g dung trong vai nghién ctru dé san xuat PHB sir dung
mét ri duong 1am co chat [8].

75 Klebsiella pneumoniae (KC524425 1)

H14

Klebsiella pneumoniae (AB6B0615.1)

Klebsiella pneumoniae (EF466143.1)

77
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Hinh 3: vi tri phan lodi ching vi khudn sinh tong hop PHB thu thp tai TP H6 Chi Minh qua cdy phdt sinh ching lodi dua trén trinh tir ving 16S RNA
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Trinh tu ving 16S rARN cua dong H37 trung khop
100% véi trén 50 dong vi khuén thudc nhoém Bacillus, cu
thé 1a Bacillus aryabhattai va Bacillus metagemium (nhu
KC934802.1, KC466246.1, 1X971507.1, JX867734.1,
HE821233.1, IN874761.1, JF895478.1 va FR746086.1).
Hai chiing nay thuong nim chung trong 2 cum trén cay
phat sinh chung loai. Chung cling dugc str dung de san
xuét cac polymer sinh hoc. Khoang cach di truyén cua
dong H37 va cac ching c6 quan hé gan 1a 0% tinh cho
1.292 vi tri phén tich. Do vy, chiing t6i tam két luan H37
la Bacillus sp. H37.

So sanh trinh ty 16S rARN ctia dong H56 cho théy,
dong H56 ciing thude ho vi khuan Enterobacteriaceae,
c6 quan hé gén voi Leclercia sp. (GQ856079.1),
Enterobacter sp. (HE662680.1), Citrobacter sp.
(GU592531.1)... Khoang cach di truyén giira dong H56
voi cac dong khac thap nhat 1a 0,01 (tic 1%). Diéu nay
go1y H56 1a Enterobacter sp. H56.

Dong H61 khi phan tich cho thay, trinh ty 16S rARN
ciing tuong dong véi cac dong thude ho vi khudn duong
rudt Enterobacter, trong d6 c6 dong Enterobacter sp.
(JIN644526.1, FJ868806.1, EF551364.1, CP003678.1,
JN644608.1). Khoang cach di truyén tinh cho 1.441 bp
voi 22 trinh ty ho Enterobacter cho thiy khoang cach
thap nhat 1a 0,003 (tirc 0,3%) la giita dong H61 va dong
Enterobacter cloacae strain GGT036 (CP009756.1).
Trong pham vi 22 trinh ty phan tich, khoang cach nay
chi ting 1én dén 0,005 va cic dong tuong can déu la
Enterobacter cloacae. Diéu nay goi y H61 1a ching vi
khuan Enterobacter cloacae. Do viy, ching toi dit tén
chung H61 1a Enterobacter cloacae strain H62. Dong
Enterobacter sp. it dugc chu y trong san xuat PHB, mai
gan ddy, Samrot A.V va cs (2010) [9] méi bao cao dong
Enterobacter cloacae SU-1 c6 kha nang tich lily PHA
mach trung binh. Va gin day nhét 1a 2 dong Enterobacter
khac 1a Enterobacter sp. SEL2 va Enterobacteriaceae
bacterium sp. PEW1 dugc Naheed N vacs (2012) [10] st
dung dé 1én men sinh tong hop PHB bang mat ri duong.

Két qua dinh danh phén tir dwa trén ving 16S cho
thdy, cac ching phan 14p phéan thanh 2 nhom: (1) nhém
Enterobacter gom Pseudomonas stutzeri strain H6;
Enterobacter sp. H12, Klebsiella sp H14, Enterobacter
sp. H56, Enterobacter cloacae strain H62 va (2) nhom
Bacillus bao gdbm Bacillus sp. H37. Trong do, chi ¢ 2
dong co thé dinh danh dén loai, sb con lai chi nhan dién
dén chi. Piéu nay phu hop véi nhan dinh cua Paradis
(2005) [11] khi chting minh rang viéc sir dung ving 16S
rARN khéng gitp giai quyét vi tri phan loai chi tiét cua
nhom Enterobacter bang trinh ty ADN cua hai ving
két hop elongation factor Tu gene (tuf) va F-ATPase
b-subunit gene (atpD).
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Két luan

Tir cac vung nude thai & khu vuc TP HO Chi Minh,
chung t61 phan lap, sang loc va dinh danh dugc 6 chung
vi khudn ¢6 kha ning sinh PHB 1a ching Pseudomonas
stutzeri strain H6, Enterobacter sp. H12, Klebsiella sp.
H14, Enterobacter sp. H56, Enterobacter cloacae strain
H62 va Bacillus sp. H37. Tuy nhién, chua c6 két ludn cu
thé vé muc do ting trudng va ning suat sinh tong hop
PHB trong méi truong nudi cdy danh cho sin xuat va
can ¢ thém cac nghién ctru sdu hon vé van dé nay dé
xac dinh gia tri kinh té va tiém nang ing dung cta chung.

Loi cam on

Chung toi xin chan thdph cam on By Khoa hoc va
Cong nghé da tai tro cho dé tai doc lap cap nha nuwoc ma
$6 PTPL.2012.G/35 dé thiee hién cong trinh nay.
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Cong nghé ché tao va khao sét tinh chét chuyén héa quang dién
cla pin mat troi hifu co trén cd sé vat liéu hon hgp P3HT va PCBM
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Pin mit troi hitu co (OSC) trén co so chat hoat quang té hop P3HT va PCBM céu tric da 16p ITO/ZnO/
P3HT:PCBM/LiF/Al duoc ché tao tir cac 16p vo co va hiru co. Lép hoat tinh P3HT:PCBM véi ty 1é pha tron
2/3, 1/1 va 3/2 dwoc ché tao bang phwong phap quay phi ly tim, 16p dém nano ZnO ché tao bing phin xa cao
tan va 16p tiép xiic nong LiF/Al ché tao bang boc bay chian khong. Khio sit dic tuyén dong thé cta linh Kién
OSC véi hén hgp pha trn 1/1 & ché d§ chiéu roi cia birc xa mit troi mat dj cong sudt 50 mW/em? cho thiy,
thé hé mach dat gia tri 0,36 V; dong ngin mach - 5,80 mA/cm? va hé so dién day 0,54. Hiéu suét chuyén héa
quang - dién xac dinh tir cic thong so hoat dong trén co gia tri bang 2,25%. Két qua nhan dugc co y nghia thuc
tién trong trién khai nang lwong mét troi, khi pin OSC dugc trai rong nhim nang cao cong suit tong cua pin.

Tir khéa: higu suit chuyén héa quang dién, hon hop hoat quang P3HT:PCBM, pin mdt troi hitu co, quay ly tim.

Chi s6 phén logi 2.9

Preparation and characterization of photoelectrical
conversion properties of organic solar cells based
on P3HT:PCBM composite materials

Summary

Organic solar cells (OSC) based on P3HT:PCBM
photoactive composite materials with a multilayer
structure of ITO/ZnO/P3HT:PCBM/LiF/Al were prepared
in this study. The P3HT:PCBM composite thin films with
2/3, 1/1 and 3/2 ratios of P3HT/PCBM were prepared by
spin-coating. The nano ZnO buffer layer was deposited by
Rf-sputtering, and the shallow contact of LiF/Al was made
by vacuum evaporation. Measurements of current-voltage
characteristics of the devices under illumination of solar
radiation with a density of 50 mW/cm? showed that for the
best photoactive composite (namely 1/1 of P3HT/PCPM
ratio) the open-voltage reached a value as high as 0.36 V, the
shot-circuit current - 5.80 mA/cm? and the fill factor - 0.54;
consequently, the photoelectrical conversion efficiency was
found to be 2.25%. This suggests a potential application of
the large-area OSCs in utilization of solar energy.

Keywords: organic solar cells, photoelectrical conversion
efficiency, PSHT:PCBM photoactive composite, spin-coating.
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Pat van de

OSC da va dang dugc nghién ctru ngay
cang nhiéu vi nhitng uu diém néi troi so
v6i pin mit troi truyén thong nhu cong
ngh¢ ché tao don gian, co thé tao ra cac
pin tim mém déo, do d6 dé lap dit tai cac
dia hinh phuc tap da dang. Vat liéu hoat
quang su dung trong OSC la cac polymer
dan dién (con goi la ban dan hiru co) co
d6 rong ving cAm trong khoang 1,70 dén
2,10 eV [1]. Mot trong nhitng polymer dan
dién dang dugc sir dung rong rai la poly
(3-hexylthiophene) - viét tit 1a P3HT, véi
E = 1,85 eV [2]. Su hinh thanh loai dan
(n hay p) trong polymer dan khac han véi
viéc tao ra loai n hay p trong ban dan vo
co. O cac chéat ban dan vo co, nguoi ta thay
thé cac nguyén tir nén (thi du Si) bang cac
nguyén tir tap chit c6 nhiéu hon hodc it
hon s6 dién tir hoa tri (thi du P hay B), nho
do trong chit nén sinh ra mot luong hat
tai dan dién 1a dién tir hay 18 trong. Con &
polymer dan dién, cac orbita ctia cic phan
tir polymer dugc dién diy mot phan boi
cac dién tu c6 xu hudng nhan thém di¢n tir
nho qua trinh khir hodc cho di dién tir nho
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qué trinh 6xy héa dé dién day hodc lam tréng hoan
toan orbita dinh xir va tir @6 hinh thanh polymer dan
dién loai n hoac p. Do 1a qua trinh “tu pha tap”.

Pé tao ra tiép xuc p-n, bén canh thanh phﬁn chinh
1a P3HT, 1a chat donor - chét cho dién tir (ban dan hiru
co loain), can c6 mot chat acceptor - chit nhan dién tir
(ban d?m loai p). Phenyl—Cm—buty’ric acid methyl ester
(goi tat la PCBM) - mot dan xuat cua fullerene C60
duoc str dung lam ban dan loai p. Nhu vay, sir dung
P3HT va PCBM sé€ tao ra tiép xtc di chét, khac véi
tiép xtic p-n trong Si hay GaP. P3HT la dan xuat cua
polythiophene, mot loai polymer dan dién c6 hoat tinh
cao. P3HT duoc tong hop bang nhiéu phuong phép,
trong d6 c6 2 phuwong phap phd bién nhit 13 trung hop
dién hoa va trung hop 6xy hoa khir. Uu diém cia P3HT
la dé gia cong, c6 thé tan trong nhiéu loai dung moi
khac nhau. Ciu tao phan tir cia P3HT va PCBM duogc
minh hoa trén hinh 1. P3HT 1a mot polymer dién hinh
thudc ho polythiophen ¢6 nhiéu tng dung trong OSC.

CH>(CH3)4CHz

I\
S

n

(a)

(b)

Hinh 1: cdu tao phan tir ciia P3HT (a) va PCBM (b) [3]

PCBM dugc tong hop tir ester methyl ciia acid
tosylhydrazone 4-benzoylbutyric dugc xu 1y béng
metoxit natri, tao ra mét diazo phan tng trung gian.
Hop chit nay tao ra phan ting voi C60, sau d6 loai bo
N, va xt 1y nhiét, nhan dwoc hai dong phén [5, 6] -
PCBMva[6, 6] - PCBM (C61). PCBM c6 thé tan duoc
trong nhiéu dung méi hiru co, vi du nhu clorobenzen
va 1,2-diclorobenzene. Pay chinh 1a uu diém ndi troi
cua PCBM so véi C60.

Dud¢i tac dung cua buc xa (photon nang lugng
thich hop), trén mit phan cach cta chuyén tiép di chat
P3HT/PCBM céc cap dién tir - 15 tréng duoc sinh ra.
Tuy nhién, hi¢u suit tach va van chuyén hat tai vé hai
phia cua dién cyc thuong 1a rit thip, néu khong sir
dung cac 16p dém xen gitra 16p hoat quang va hai dién
cuc. V6i cau trac ving nang luong phit hop, 16p mong
nano ZnO va LiF dugc st dung lam hai 16p dém tuong
ung cho phia dién cyc am va duong. Trong cong trinh
nay, chung t6i da ché tao pin mat troi da 16p sir dung
dién cyc dan dién trong sudt ITO (In,0,:Sn) lam dién
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cuc Am va mang mong nhom lam dién cyc dwong. Cau
tric cia mot OSC da 16p 1a ITO/ZnO/P3HT:PCBM/
LiF/AlL

Thuc nghiém

Phuong phap phi ly tdm (spin-coating) goi tit 1a
SCD thuong duoc sir dung dé ché tao cac 16p mang
mong polymer cho didt phat quang hitu co (OLED) va
OSC. Trong phuong phap SCD, c6 4 cong doan chinh:
nho dung dich, tang tdc, 6n dinh va phoi khé. Trong
cong doan déu tién, chat long dugc nho béng 6ng nhoé
giot dung dich hodc phun swong 1én bé mit dé. Nho
dung dich dugc thuc hién tinh hodc dong, nhé tinh la
nho trén dé dimg yén, nho dong 1a qua trinh chit 1ong
nho xudng dé dang quay ¢ téc do thap. Tc do quay
khoang 500 vong/phut thuong dugc st dung trong
cong doan nay. Cong doan thi hai 1a lac dé dugc quay
gia tbc dé dat dugc gia tri toc d6 quay tdi da theo yéu
cau. Cong doan nay co tac dung kéo gidn, dan trai va
tan mong chit 16ng trén bé mat dé bang chuyén dong
ly tam. Khi toc d6 quay dat do 16n can thiét, chat luu
tr nén du mong dé cho chuyén dong kéo theo bién
dang nhét can bang véi gia toc quay. Cong doan thir
ba 1a luc dé dugc quay véi tbe do on dinh va luc nhét
ctia chét 1ong chi phdi sy tin mong chiéu day mang.
Vi cac dung dich chira dung méi dé bay hoi, thi su tan
mong chit 16ng noéi chung 1a dong déu, c6 thé thdy mau
sdc cua sy giao thoa anh sang, mau sic ting dan dan
khi chiéu day ctia mang giam. Cong doan cudi cliing
1a thoi gian quay dé véi tbe do khong d6i va su bay
hoi ctia dung méi tré thanh qua trinh cha yéu chi phdi
chiéu day cia mang trong qué trinh phii. Chiéu day cua
cic 16p mang mong P3HT va hon hgp P3HT:PCBM
dugc khao sat trén thiét bi “Stylus”. Sau khi két thuc
qua trinh quay phu, mang dugc t trong moi trudong khi
nito kho tai 180°C trong 90 phut. Sau khi @ nhiét, mau
dugc cét trong budng chan khong cho dén khi do dac
va dong vo linh kién.

L6p nano ZnO (nc-ZnO) trén ITO dugc ché tao
bang phuong phap phun xa cao tin (Rf-sputtering
deposition - RFD). Trong qua trinh phun xa dé ITO
duoc dot nong dén 450°C. Sau khi ché tao dién cuc nc-
ZnO/ITO, 16p P3HT:PCBM dugc phu 1én trén bang k§
thuat PLT tao ra h¢ da 16p P3HT:PCBM/ZnO/ITO. Chi
tiét hon vé phuong phap PLT c6 thé tham khéao trong
[4]. L6p LiF va nhom lan luot dugc boc bay 1én trén
16p P3HT:PCBM tai 120°C trong chan khong cao (ap
suit P~107 Pa), sir dung thuyén Ta va W. Phuong phap
nay goi la bdc bay nhiét (TEV). Phuong phép ché tao
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va chiéu day cua cac 16p dugc trinh bay & bang 1. So
dd céu tao cua pin OSC céu trac da 16p duoc trinh bay
¢ hinh Sa.

Bang 1: c6ng nghé ché tao cdc 16p thanh phan ciia linh kién OSC

. . Phuong phap Chiéu day A 1AL A
STT | Mang moéng ché tao (nm) Vit li¢u goc
1 ITO CVD 70 Thuong mai
2 ZnO RFD 30 Bia ZnO sach 5N
Hén hop .
3 P3HT-PCBM SCD 100 P3HT va PCBM (5N)
LiF TEV 10 Bot LiF (5N)
5 Al TEV 80 Tu day nhom (5N)

Phé hép thu duoc do trén hé UV-Vis-NIR
“Jasco-V570”, khao sat cac thong s6 hoat dong cua
OSC duoc tién hanh bang cach ghi ph dién thé quét
vong (CV) két hop chiéu roi tir ngudén mit troi “Sol
1A- Newport” co phé buc xa tuong tu phé mat troi va
¢ thé diéu chinh mat do cong suét lién tuc tir 0 dén
100 mW/cm?. Trong cong trinh nay, chiing t6i st dung

cong suét chiéu roi bang 50 mW/cm>.
Két qua va thao luan

Anh hwong cua toc do quay lén chiéu day cia
mang P3HT va P3HT:PCBM

Chiéu day cua mang dugc quyét dinh boi nhiéu
thong s6, trong d6 quan trong nhét 1a toc do quay,
d6 nhot cua dung dich va bé mat dé. Hinh 2 cho thiy
mbi quan hé giita chiéu day ctia mang va toc do quay.
Nhin chung, khi ting téc d6 quay, chiéu diay mang
giam dan, tuy nhién hai thong sé nay khéng tuyén
tinh voi nhau. Khi ting tir 300 dén 600 v/ph, chiéu
day mang giam nhanh tir 265 dén 105 nm, khi tang toc
do6 tir 600 dén 800 v/ph, chiéu diy mang giam cham
hon, tir 105 dén 77 nm. Chiéu day nho nhét c6 thé dat
duogc khoang 70 nm. Hon hop P3HT va PCBM dugc
pha tron theo ty I¢ khbi luong 2/1, 1/1 va 2/3. Hon
hop nay hoa tan trong dung mdi clorobenzen nong
d6 1% t.1. Thuc nghiém cho thiy, chiéu day cua hai
loai mang tao ra tir dung dich P3HT va P3HT:PCBM
khong c6 su khac biét dang ké (hinh 2).
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Hinh 2: d6 thi biéu dién chiéu day mang theo téc dg quay

Trén co s so sanh vé su dong déu cua mang, 100
nm 1a chiéu day t6i wu cta mang ddi v6i dung dich
P3HT:PCBM ndng d6 1% t.1, (mg vdi téc do quay 600
v/ph, phi hop véi cong b [3, 6].

Tinh chéthép thu ciiaméang P3HTva P3HT:PCBM

Kha niang hap thu photon mét cach gian tiép phan
anh kha ning sinh cdp dién tr - 15 tréng (exciton) ctia
chat hoat quang (P3HT). Khi btic xa mang ning luong
photon chiéu 1én P3HT qua dé thuy tinh va cac 16p
ITO/ZnO, cac hién tuong vat ly xay ra la phan xa,
truyén qua, hap thu va tan xa. Trong d6, mot phan ning
luong photon duoc 16p hoat quang hip thy tao ra kich
thich cac ndi lién két  trong mach polymer, din dén
hinh thanh cac cap dién tir - 16 tréng. Phd mat troi co
cuong dd manh nhat nam trong khoang 500-550 nm,
cho nén vt liéu nao hap thy tét & ving birc xa nay sé
nhéan duoc nhiéu nang lugng ttr mat troi nhat. Hinh 3a
1a pho hap thy UV-Vis cia mang P3HT cho thay, P3HT
hap thy 4nh sang trong viing budc song tir 400 dén 650
nm. Trong ving nay, P3HT c6 3 dinh hap thu dic trung
nam trong khoang 500 dén 600 nm, cac dinh hap thu
manh nim & khoang 520, 550 va 610 nm. Vi tri va hinh
dang cic dinh hép thy nay lién quan dén nhiéu tinh
chat khac cua P3HT nhu d6 két tinh, khuyét tat hay
chidu dai hé ndi 7 lién hop. 2 dinh hip thy & budc song
520 va 550 nm dic trung cho lién két n-7 lién hop trén
mach P3HT, mdt vai tai budc song 610 nm dac trung
cho lién két lién phan tir giita cac mach P3HT [7].
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——= Khéng U nhigt ~ 520 550
4 — 0ti110°C,
10 phat

——— Khéng G nhigt 515

{— a0, | 50
330 10 phut

14

D6 hap thu (d.v.t.d.)
L
D6 hép thy (d.v.t.d.)

T T T T T T T T T T
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(@) ®)
Hinh 3: phé hap thy UV-Vis ciia P3HT (a) va P3HT:PCBM (b)

khi khong u nhiét (- - -) va u nhiét o 110°C trong thoi gian 10 phuit (--)

Tir phd hap thu trén hinh 3a cho thay, khi mau dugc
U nhiét tai 110°C, cuong d6 hap thy ving UV-Vis cua
P3HT 16n hon hin so véi mau khong 1. Phd hap thu
ctia P3HT phu hop cho pin mit trdi khi cac dinh hip
thu 16n va dich chuyén vé ving hong ngoai [7]. Hinh
3b 1a phé hap thu cua mang hdén hop P3HT:PCBM:
¢6 4 dinh hép thy, trong d6 3 dinh ¢ ving nhin thiy 1a
cua P3HT va 1 dinh ¢ vung ttr ngoai (330 nm). Theo
Shrotria [8], dinh 330 nm 14 dinh hip thy cia PCBM,
phu thudc vao ty 1¢ gittra P3HT va PCBM cuong do
dinh nay co thé thay d6i. Pbi voi mang hdn hop, hiéu
mg @ nhiét khong thé hién rd nhu trong mang P3HT
thuan khiét.

Chiéu day 16p hoat quang (P3HT) cang 16n thi kha
ning hip thu cang cao. Tuy nhién, mang cang day thi
xé4c sut tai hop dién tir - 16 trong (hay con goi 13 tan
da exciton) cang cao, khién cho hiéu suét tach hat tai
giam. Piéu nay 1a khong mong mubn ddi véi mot OSC.
Dé cai thién hiéu suit tach cip dién tir - 16 tréng, chung
t6i st dung 16p dan xuét ciia C60 1a PCBM. PCBM c6
nhiém vu phan ly hat tai ra khoi cip dién tir - 16 tréng.
Tuy nhién, ty 1¢ P3HT:PCBM can duoc chon tbi wu dé
su tiép xtic giita 2 chat nay Ia tot nhat va khong anh
huong dén kha ning chat hap thu cua 16p hoat quang.
Kha nang truyén tai hat dan phu thudc vao do két tinh
ciia P3HT. Tinh thé P3HT cang duoc sip xép chit chg,
hat tai cang c6 kha nang di chuyén linh dong dé dén
duoc di¢n cuc tuong ung. P3HT la mdt polymer c6 kha
nang két tinh tét.

Anh hwong cia ty 1¢ pha trén trong hén hop
P3HT:PCBM

Dé khao sat dic tuyén dong thé (I-V) cia chuyén
tiép di chat phu thudc ty 1& pha tron P3HT va PCBM,
chung toi da ché tao didt kiéu pin mat troi co ciu tao
tir cac 16p chuyén tiép di chat khéi P3HT:PCBM ty 18
P3HT/PCBM la 2/1, 1/1 va 2/3. Két qua khao sat dac
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tuyén I-V cua céc linh kién theo céac ty 1& khac nhau
dugc trinh bay o hinh 4. Tat ca cac dudng cong I-V
cta 3 loai linh kién déu cho théy tinh chinh Iuu cua
diot 1a tot, dién ap mo dbi voi cac diot chira hon hop
P3HT:PCBM ty 1¢ 2/1, 2/3 va 1/1 lan luot vao khoang
4,2;3,4va2,7V.
1,2
1,0
08
06 |
04 |

02 -
0

Mat dé dong (mA/cm2)

1 1 T T T 1

-1 01 2 3 4 5 6
Dién thé (V)

Hinh 4: ddc tuyén I-V ciia linh kién chita chuyén tiép di chat P3HT:PCBM
voi cac ty Ié pha tron 2/1 (a), 2/3 (b) va 1/1 (c)

bac tuyén I-V cua di6t chiu anh huong manh bdi
thanh phan PCBM, thé hién ¢ d6 dbc cua duong I-V
va gia tri dién 4p mo. Tir d0 thi hinh 4 cho thdy, dic
tuyén I-V cua diot co ty 1& 1/1 1a tdt hon ca (dién
thé ngudng khong cao, do ddc tot nhét). Nhu vy,
ty 1 pha tron bang nhau ciia 2 chat P3HT va PCBM
tao ra hdn hop chta chuyén tiép di chat khéi P3HT/
PCBM phu hgp nhét dé 1am chat hoat quang trong
linh kién OSC.

Khdao sat cdac thong sé6 hoat dong cua linh kién
osc

Tinh chat chinh luu cua diot chira chuyén tiép di
chit P3HT:PCBM duoc giai thich rd hon bang gian
d6 nang luong ving cdm trén cc chuyén tiép di chit
(hinh 5b). Trén hinh nay con ¢ so d6 cau tao cia linh
kién OSC véi 16p hoat quang 14 t6 hgp P3HT:PCBM,
ZnO 1a 16p dém lam tang hiéu suat truyén hat tai va
16p siéu mong LiF két hop v6i mang Al (LiF/Al) tao ra
tiép xtc ndng co tac dung “bat” nhanh 15 trong. Chat
PCBM duoc phan tan vao nén polymer P3HT lam xuét
hién céc bién tiép xtic voi P3HT - dong vai tro 1a chat
cho dién tir (donor) va PCBM - déng vai tro 1a chat
nhan dién tr (acceptor). Khi chuyén tiép nay duoc
kich thich boi chum photon c6 nang luong 16n hon
khe nang lugng HOMO-LUMO cua P3HT (twong ung
v6i d6 rong ving cAm trong ban dan v co), cac dién
tu trong P3HT tor mirce HOMO nhdy 1én mirc LUMO,
hinh thanh cac cip dién tir - 16 tréng (exciton). Trén
bién phan cach xuat hién mot dién truong dinh xu. Vi
mitc LUMO cta PCBM thip hon miic LUMO cua
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P3HT, dién tur sinh ra tir kich thich trén khuéch tan sang
PCBM, 16 trong thi chuyén dong nguoc hudng. Do 1a
hién tuong tach hat tai nhd chuyén tiép di chat. Nho
vay, vat liéu chtra chuyén tiép di chat PAHT:PCBM
c6 thé ung dung dé lam pin OSC.

Miic chan khong

Al

" LiF . .
71////////{ P3HT:PCBM 5y f ——
e il
L L 700 P o= \|
- 110 2 . _ hy®
vy | Glass 3

M

Birc xa mat troi ITO ZnO PCBM P3HT LiF/Al
a b

Hinh 5: a - So do cdu tao cia pin OSC cdu triic da lop:
ITO(70 nm)/ZnO(30 nm)/P3HT:PCBM(100 nm)/LiF (10 nm)/AL(80 nm);
b - Gidn d6 cdc mirc nang heong ciia cac 16p chuyén tiép di chat

Khao sat ddc tuyén J-V trong lac chiéu roi 1én linh
kién OSC (ty 1¢ P3HT:PCBM = 1/1) véi mat do cong
sudt ngudn “Sol 1A- Newport” P. =50 mW/cm?* cho
théy, dong ngén mach (J ) 1a 5,8 mA, thé hd mach
(V.) 120,36 V (hinh 6).

6 L
T 4
3 -
EZ2f
m 0
g i
82t %
;8' -4 Voc
= 6 — Jsc
-8 i | 1 1 | 1 | 1 | 1 |
-010 0,0 0,10 0,20 0,30 040
Dién thé (V)

Hinh 6: dac tuyén J-V cia linh kién OSC khi chiéu roi mét do cong suat
P =50mA/cm’; V. =0,36V;J_=580mA

Tir d6, hé s6 dién day (FF) dugc tinh boi cong thirc:
(1)

FF = Pmax _ 5V )max
IseVoe IscVoe

Trong do: (JxV)__ la gia tri cong suat cuc dai P_.)
Nhu trén hinh 6, P_ dugc thé hién 1a hinh chit nhat
(mau xam) c6 dién tich 16n nhat trong cac hinh chir
nhét véi hai canh 1aJ  va V. Tir d6, nhan dugc gia tri
P =11,26,do do6 FF = 0,54.
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Hiéu suit chuyén hoa quang ning thanh dién ning
cua pin mat tro1 (PCE) la ty 1€ phan tram gilta ndng
lugng dién toi da dugc tao ra so voi nang lugng buc xa
chi€u roi. Hi€u suat nay dugc tinh boi cong thure:

v FF

PCE = VocXJsc¥FF )

in

Thay cac gia tri trén vao cong thue (2), nhan dugc
PCE = 2,25%. Céc thong so cua pin OSC cau trac da
16p néu trén dugc liét ké ¢ bang 2.

Bdng 2: cdc théng sé hoat dong ciia mét pin OSC véi 6p hoat quang t6 hop

P3HT-PCBM (1y I¢ 1/])
Cfiutrl’lcpin J, (mAfem’) | V (V)| FF [PCE (%)
ITO/ZnO/P3HT:PCBM/LIF/Al 580 036 | 054 225

Két qua nhan duoc ching té vat liéu hon hop chira
chuyén tiép di chat P3HT/PCBM hoan toan c6 trién
vong tng dung trong nghién ciru sau ndy nham cai
thién hiéu suat chuyén hoa quang - dién ciing nhu tudi
tho cua pin OSC.

Két luan

Str dung cac phuong phap khac nhau nhu quay
phu ly tam, phun xa cao tan va boc bay chan khong,
chung t6i da ché tao duoc pin OSC cau truc da 16p
ITO/ZnO/P3HT:PCBM/LiF/Al. Phan tich pho hap thu
va dic tuyén dong thé cua 16p hoat quang hon hop
P3HT:PCBM cho thay, ty 1& pha tron P3HT/PCBM
bang 1/1 cho hiéu suat chuyén hoa quang ning thanh
dién ning t6t nhit. Thong qua khao sat dic tuyén dong
thé cua linh kién trén & ché d6 chiéu roi cta birc xa mit
tro1 voi mat do cong suat 50 mW/cm?, xac dinh duogc
thé ho mach V_= 0,36V; dong ngan mach J = 5,80
mA/cm? va hé s6 dién diy FF = 0,54. Qua d6, hiéu suét
chuyén hoa quang - dién nhan dugc 1a 2,25%. Tuy gia
tri ndy con thap so voi hiéu suit chuyén hoa cua pin
mat troi silic, nhung nho kha nang trai rong dién tich
lam viéc cta pin OSC, cong suat tong ciia pin s& duoc
cai thién dang ké, khi d6 c6 thé ing dung pin OSC vao
khai thac st dung nang lugng mat troi.
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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.

PHAN LOAI LINH VUC KHOR HOC

AAAAAAAAA
CP®NDO W=

2.1.

1.Khoa hoc tu nhién
Toan hoc va théng ké
Khoa hoc may tinh va théng tin
vatly
Héa hoc
Khoa hoc trai dat va méi trudng
Khoa hoc sy song
Khoa hoc nano
Khoa hoc tinh todn
Cac linh vuc khéac cta khoa hoc tu
nhién

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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Anh hwéng ciia dat sét bién tinh bing Polyvinyl alcohol Ién tinh
chit ciia hon hop polymer phan hily sinh hoc Polyvinyl alcohol
va tinh bt bip Viét Nam.

D3 Thi Vi Vi, Tran Thao Nguyén, Ha Thiic Chi Nhan, Ha Thac Huy

Nghién ciru xdy dung quy trinh tao ché pham c6 tic dung diéu
hoa mién dich tir 1a chay Bic Bo (Artocarpus tonkinensis A.
Cheval. ex Gagnep.).

Trinh Thi Thuy, Bao Buc Thién, Trn Bic Quén, Nguyén Thanh
Tam, Tran Quan Hung, Pham Thi Ninh, Tran Vin Loc, Tran Vin
Sung, L& Thi Hong Nhung, Ngo Thi Thuy, Nguyén Duy Nhu,
Domenico V. Delfino

Han han nim 2015-2016 trén hai lwu vwe song chinh & Tay
Nguyén. N
Luong Hiru Diing, Trinh Thu Phuong, Nguyen Lé Giang

Khio sat, phén tich sirc khang un thiét ké dim thép - bé tong
lién hop xét téi cAp thép tinh ning cao cho két ciu ciu.
Dang Viét Dic, Yoshiaki Okui

Nghién ciru thiét ké chu trinh d6 s¢i cho hé thong d6 sgi may soi
con.
Pham Vin Hing, Doén Vin Hoan, Nguyén Binh Sao

Nghién ciru ché tao va thir nghi¢m h¢ ghi nhin anh birc xa ki
thuat 56 bang phuong phap huynh quang.
Trén béang Manh, Trén Vin Tuyen Vii Tién Ha

Nghién ciru sw thay dbi tinh chit cia hop chét thiéu Lantan
La ,Ca  MnO,

Nguyen Huy Slnh Nguyén Thi Thu Hang, Chu Vin Tuén, Nguyén
Khic Thong

Két qua thue nghiém xir 1y chét thii bun dé bang cong nghé
geopolymer.
Pham Tuan Nhi

Nghién ctru kha ning phin hiiy cic thanh phin hydrocarbon cé
trong nwéc thai nhiém diu ciia mang sinh hoc tir vi sinh vat gin
trén gia thé xo dira.

Lé Thi Nhi Céng, Cung Thi Ngoc Mai, Vii Thi Thanh, D4 Thi Té
Uyén, Nghiém Ngoc Minh

Phan 13p va dinh danh phén tir chiing vi khuin c6 kha ning sinh
tong hop Polyhydroxybutyrate tai TP Ho Chi Minh.

Huynh Vin Hiéu, Tran Hoang Diing, L& Tuén Loc, Chung Anh
Diing, Pham Cong Hoat

Cong nghé ché tao va khio sat tinh chit chuyén héa quang dién
ciia pin mit troi hitu co trén co sé vt liéu hon hop P3HT va
PCBM.

Tran Thi Thao, Ping Hai Ninh, Ngé Pinh Sang, Nguyén Vin
Thong, Nguyén Ning Dinh
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Effect of modified montmorillonite by polyvinyl alcohol on
properties of biodegradable polyvinyl alcohol and Vietnamese
corn starch blends.

Do Thi Vi Vi, Tran Thao Nguyen, Ha Thuc Chi Nhan, Ha Thuc Huy

Study on technical procedure for producing a preparation with
immune-regulation activity from Artocarpus tonkinensis leaves.
Trinh Thi Thuy, Dao Duc Thien, Tran Duc Quan, Nguyen Thanh
Tam, Tran Quan Hung, Pham Thi Ninh, Tran Van Loc, Tran Van
Sung, Le Thi Hong Nhung, Ngo Thi Thuy, Nguyen Duy Nhu,
Domenico V. Delfino

Drought in years 2015-2016 in the two major river basins in the
Central Highlands.
Luong Huu Dung, Trinh Thu Phuong, Nguyen Le Giang

Investigation of design flexural capacity of steel - concrete
composite girders accounting for bridge high-performance steel.
Dang Viet Duc, Yoshiaki Okui

Researching and designing the doffing cycle of spinning machine
in doffing system.
Pham Van Hung, Doan Van Hoan, Nguyen Dinh Sao

Researching and testing the digital fluoroscopic system for
industrial radiography.
Tran Dang Manh, Tran Van Tuyen, Vu Tien Ha

Research into variations of the properties in La-deficient
compound La . Ca ,MnO, .

Nguyen Huy Sinh, Nguyen Thi Thu Hang, Chu Van Tuan, Nguyen
Khac Thong

The experimental results of treating red sludge by geopolymer
technology.
Pham Tuan Nhi

Degradation of hydrocarbons in oil polluted wastewater using
biofilms formed by microorganisms on coconut fiber carrier.

Le Thi Nhi Cong, Cung Thi Ngoc Mai, Vu Thi Thanh, Do Thi To
Uyen, Nghiem Ngoc Minh

Isolation and molecular identification of
polyhydroxybutyrate-producing bacterial strain in Ho Chi Minh
city.

Huynh Van Hieu, Tran Hoang Dung, Le Tuan Loc, Chung Anh
Dung, Pham Cong Hoat

Preparation and characterization of photoelectrical conversion
properties of organic solar cells based on P3HT:PCBM
composite materials.

Tran Thi Thao, Dang Hai Ninh, Ngo Dinh Sang, Nguyen Van Thong,
Nguyen Nang Dinh
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