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Khoa hoc Tu nhién n—

Nghién ciru sw thay doi tinh chat tir
trong h¢ hop chat La, ,Pb, MnO, khi thay thé Co cho Mn

Vii Viin Khii', Nguyén Huy Sinh??, Pham Thé Tan?, Chu Vin Tuin?
'Khoa Co khi xdy dung, Truong Pai hoc Xdy dung
’Khoa Khoa hoc co ban, Truong Dai hoc Su pham Ky thudt Hung Yén
SKhoa Vat Iy, Truong Dai hoc Khoa hoc Tw nhién, Dai hoc Quéc gia Ha Noi

Ngay nhén bai 26/9/2017; ngay chuyén phan bién 29/9/2017; ngay nhan phan bién 2/11/2017; ngay chip nhan dang 10/11/2017

Tém tit:

Hop chitLa, ,Pb, ,Mn,_Co O,dugc thay thé Co cho Mn véi ham lugng x = 0,05 va 0,10. Csic miu dugc ché tao bing
phuwong phap phan wng pha ran. Ket qua nghién ciru nhiéu xa tia X cho thay, cic mau ché tao déu don pha thugc cau
tric perovskite dang hexagonal. Nhiét d§ chuyén pha sit tir - thuan tir (T,) duge xac dinh bang phép do tir o phu
thugc nhiét d¢ cho thay, trén ciac duong cong M(T) xuat hi¢n chuyén pha sat tir - phan sat tir (T) trong vung nhiét
d9 T <T_. Moémen tir trén mdt don vi cong thirc dwge xac dinh tir cic duwong cong M(H) la 3,45 p, cho miu x = 0,05
va 3,42 p, cho mau x = 0,10 ¢ T = S5K. Cac duwong cong M(H) duge 1am khép véi ham M = M (1-a/H").

Tir khéa: Canh tranh twong tic SE-DE, chuyén pha st tiv - thugn tiv (T )» momen tir biio hoa (M ), nhi¢t dp dong bang

spin (° Tf), phuwong phdp gom.
Chi s6 phin logi: 1.3

- re -
Dat van de

Céc hop chat perovskite ABO, biéu hién nhiéu tinh chat
da dang. Khi thay thé mot s6 nguyén to khac vao vi tri A
hodc vi tri B, tinh chat cua vt liéu thay ddi vo cung hép dan,
dic biét 1a cac tinh chat tir [1]. Nhitng nim gan ddy, mot sd
tac gia nghién ciru anh huong cua sy thay thé Co cho Mn
trong hop chét La, Pb ;MnO; [1-3] dé cho thdy: Su thay
the vao vi tri Mn lam suy yéu tuong tac trao doi kép (DE)
dan dén su suy giam nhiét do chuyén pha sat tir - thuan tir
(T,). Trong h¢ hop chat nay, céc tac gia ciing cho thay: D6i
v6i mau khong pha tap, nhi¢t do T 16n hon nhi¢t do phong.
Hiéu ung tu trd khong 16 (CMR) dat tur 15 dén 40% trong
tir truong H = 1T tai nhiét ¢ T = 2K [3]. Diéu nay di mo ra
kha nang Gmg dung 16n cua hé vat liéu trong viéc lam lanh
tir, ché tao cac thiét bi do tir truong va trong cong nghiép
dién ti... Khi thay thé mot lugng nho ciia mot vai kim loai
chuyén tiép nhu Co, Fe cho Mn, cac tac gia nhan thiy ciu
trac vat liéu ciing thay dbi [1]. Vi vay, van d& nghién ciru
anh huong cta cac kim loai 3d thay thé vao vi tri Mn trong
hop chét La,,Pb MnO, van la mot d& tai hip dan va can
duoc nghién ctru sau hon.

Bai béo trinh bay mot s6 két qua nghién ctru vé sy thay
d6i cac tinh chat tir khi thay thé mot lugng nhé Co cho Mn,
dac biét 1a sy thay d6i moémen tir bio hoa trong hé hop chat

"Tac gia lién hé: Email: khaidhxd@gmail.com
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La,Pb,Mn,_Co O, (x = 0,05 va 0,10).
Noi dung nghién ciiu

Cic miu nghién ciru c6 thanh phin danh dinh
La,,Pb, Mn,_Co O, (x = 0,05 va 0,10) duoc ché tao bing
phuong phap phan g pha ran. Thanh phan ban dau gom
cac oxit nhu La,0,, PbO, MnO va CoO c6 d¢ sach 3N-4N
duoc nghién, tron 2 gio, sau do séy kho. Mau dugc ép thanh
vién, nung so bd & 600°C trong 12 gid va dé ngudi theo 10.
Cac mau dugc nghién lai, ép thanh vién, nung ¢ nhiét do
850°C trong 24 gio. Sau d6 nung thiéu két & 1150°C trong
24 gio trong khong khi, i mau & 650°C trong 12 gio va dé
ngudi theo 10 trong khong khi. Ciu trac cia tit ca cac mau
dugc kiém tra bang nhiéu xa tia X (XPD) & nhiét d6 phong,
kinh hién vi dién to quét (SEM), cac tinh chét tir duoc xéc
dinh bang phép do tir ké mau rung (VSM) va gia tri mémen
tur dugc xéc dinh tr duong cong M(H) ¢ 5K.

Keét qua va thaoe luan
Céiu tric tinh thé

Hinh 1 la gian d6 nhiéu xa tia X cla cac mau
La, /3Pk3] sMn;_Co O,(0,00=<x< Oi 10). Nhén thay réng: Trén
gian d6 khong co6 cac vach la, dieu nay ching to mau don
pha va cac dinh nhiéu xa dong nhit véi ciu trac perovskite
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The variation of magnetic properties of La, Pb, . MnO, compounds

with Co substitution for Mn
Van Khai Vu"", Huy Sinh Nguyen??, The Tan Pham?, Van Tuan Chu?

!'Faculty of Construction Mechanical Engineering, National University of Civil Engineering
’Faculty of Basic Sciences, Hung Yen University of Technical Education
SFaculty of Physics, VNU Universisy of Science

Received 26 September 2017; accepted 10 November 2017
Abstract:

The nominal compositions of La, ,Pb, . Mn, Co O, compounds has been substituted by Co for Mn at the concentrations
of x = 0.05 and 0.10. The samples were prepared by solid-state reaction method. The results of X-ray diffraction
showed all the fabricated samples were single-phase perovskites with a hexagonal structure. The phase transition
temperature (T.) from ferromagnetic to paramagnetic states was determined by magnetization measurements
depending on temperatures. It was found that the ferromagnetic-antiferromagnetic phase transition occurred on
M(T) curves in the temperature range of T <T . The saturated magnetic moments of the samples were determined
from the curves M(H) with values of 3.42 p_ and 3.40 p, for the samples of x = 0.05 and x = 0.10, respectively at T =

SK. The curves of M(H) were well fitted with the function of M = M (1-a/H").

Keywords: Double-Exchange interaction (DE), ferromagnetic-paramagnetic phase transition temperature, saturated
magnetic moment, solid-state reaction method, spin-glass freezing temperature.

Classification number: 1.3

dang hexagonal. Tr gian d6 nay, cac thong s6 mang da dugc

xac dinh. Két qua cho thay: Thé tich 6 co s& clia cac mau
giam khi nong do thay thé Co tang. Mau khong pha tap c6
thé tich 6 co s6 V = 356,382 A3, d6i voi mau pha tap Co &
ndéng d6 x = 0,10 c6 V = 354,340 A3. Nhu vay, din né mang

trong cAu trc tinh thé da lam xuat hién sy méo mang Jahn
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mang khi ting nong d¢ Co. Khi thay thé mot lugng Mn bang

Il L Co, mdt phan ion Mn** trong hop chat duge chuyén thanh

dJL._ g Lo I A Wi ion Mn*" dé can bang dién tich theo twong tac SE. Vi vay ty
= I 3\ ~ 7
s0 Mn*"/Mn*" giam dan, dan dén lam giam cuong d6 tuwong

tac DE. S nguyén tir Co duoc dua vao trong hop chét tuong

i= “”S

i ‘ {mg v6i s6 Mn** chuyén thanh Mn**,
-J LJ M\_,LA. / I Anh SEM cua cac miu nghién ciru trén hinh 2 cho thay:
=010
| : ﬁIU

Kich thudce, hinh dang va sy phan bd cac hat trén bé mat

& i

mau x = 0,00 1a twong d6i ddng déu (hinh 2A), con & cac

B hinh 2B va 2C cho thiy c6 xut hién nhiing 15 hng trén bé

Hinh 1. Gian db nhiéu xa tia X ciia hé hgp chat mit mau. Nguyén nhén c6 thé duge dy doan 1a do nong do

La, /3Pb1 sMn,_Co O, (x =0,00; 0,05 va 0,1 0). pha tap Co tang lam cho mang tinh thé bi din nd manh hon.
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Hinh 2. Anh SEM ctia m4u La, Pb, .Mn _Co O.: (A) véi x

= 0,00; (B) véi x = 0,05 va (C) véi x = 0,10.
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Hinh 3. Pudng cong tif do phu thudc nhiét do hé miu
La,,Pb, . Mn,_CoO,: (A) x = 0,00; (B) x = 0,05; (C) x =
0,10.
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Tinh chit tir

Hinh 3 biéu dién céc duong tur 46 phu thudc nhiét do cua
cic mau La,.Pb Mn Co O, (x = 0,00-0,10) do theo ché
d6 1am lanh c6 tir truong (FC) va lam lanh khong tir trieong
(ZFC). Tét ca cac duong cong M(T) déu ton tai chuyén pha
tir trang thai sat tir sang trang thai thuan tir tai diém chuyén
pha Curie (T,.). Cac gia tri T . duogc xéac dinh tir duong cong
M(T) (xem bang 1) cho thay: Khi thay thé Co cho Mn, nhiét
do chuyén pha Curie (T,) gidm déu tir 355K & mau x = 0,00
xudng 347K ¢ mau x = 0,10. Nhu vay, khi nong d6 Co ting
1én 1am cho ty s6 Mn*/Mn** giam, giy nén qué trinh nhay
dién tir tr mrc ¢ sang murc t, . K&t qua nay lam cho nhiét do
chuyén pha sat tir - thuén tir giam theo sy tdng ciia nong do
thay thé Co [4]. Tir hinh 3 con nhan thiy: Cac dudng cong
FC va ZFC tach nhau 16 rét trong vung nhi¢t do T <T,.. Ban
chit ctia van dé nay 1a do sy khac nhau ctia hai qua trinh 1am
lanh mau khi c6 tir truong va khi khong c6 tir truong. Khi
mau dugc 1am lanh trong tir truong (FC), cac spin hon loan
va linh dong ¢ trang thai thudn tir dugc dinh hudng trong
tu truong. Trong qua trinh mau bi 1am lanh, cic spin nay bi
dong bang nhung van con nhitng dinh huéng cil, nén gia tri
tr do cua duong FC thuong 16n hon gia tri tir d0 cua duong
ZFC. Mat khac, su tach nhau gitta hai duong ZFC va FC ¢
ving nhiét d¢ thap (T < T) con duge ly giai bdi trong mau
con ton tai di huéng tir nguyén thay.

Trén cac dudng cong ZFC (hinh 3) d6i véi tat ca cic mau
nghién ciru déu quan sat duge mot gia tri cuc dai trong ing
voi nhiét do dong bang spin T.. O ving nhiét d6 thip hon T,
(T <T), vat lieu biéu hién trang thai gibng dam thiy tinh.
Khi T, <T <T_, vat li¢u ¢ trang thai st tir. Biéu hién trang
thai gidng ddm thity tinh & viing nhiét d6 thép (T < T,) duoc
X.G. Li va céac cong su [5] cho la: O nhiét do thép, cac ion
Co* ton tai & trang thai spin thap (LS) v6i cdu hinh tggeg
gidng nhu chit nghich tir. Sy c6 mit cua cac ion Co** dan téi
viéc pha v& trang thai sit tir hodc 1am nghiéng cac spin ngin
can sy hinh thanh trang thai sit tir. Nghia la cac ion Co** khi
thay thé Mn** da lam lodng phin mang tir trong hop chét &
dudi vung nhiét do chuyén pha Curie [6]. Sy tdn tai mot cuc
dai trén cac duong cong ZFC con cho biét ring dudi nhiét
dd T, c6 su canh tranh gitra cac loai twong tac: Tuong tac
siéu trao ddi (SE) va twong tac trao ddi kép (DE), twong tac
phan sit tir va twong tac st tir. Dudi nhiét do T, twong tac
phan sit tir chiém wu thé va tuong tic nay yéu dan vé phia
nhiét d6 cao, thay vao dé 1a trong tac sit tir (DE).
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Hinh 4. Hiéu m6 men t&r MFC - MZFC phu thudc nhiét do
clia h¢ La, ,Pb, .Mn,_Co O,.

Hinh 4 biéu dién hi¢u momen tir AM = M, - M, phu
thudc vao nhiét do. Khi nghién ctru tinh chét tur trong hé hop
chat La,Ca ,;Mn_Co O, N. Gayathri va cong su [6] cho
rang: O duéi nhiét d6 chuyén pha T, trang thai sat tir clia
mau con phu thudc vao AM. Khi AM nho thi trang thai sit
tir bén virng hon va it bi anh hudng do nhiét do. T hinh 4
con nhan thay: Khi nong d6 thay thé Co tang thi AM giam
trong ving nhiét d6 T < 280 K va AM tang dan vé phia nhiét
do thép.

Momen tir bdao hoa

Hinh 5 1a cac duong cong tir d6 phu thudc vao tur truong
cua cac mau La, .Pb, Mn_Co O, (x = 0,05 va 0,10) tai
nhi¢t d T = 5K.. Momen tir bao hoa (M,) da duoc xac dinh
va dua ra trong bang 1. Tir duong cong nay két hop véi ly
thuyét Langevin, ching t6i da xac dinh dugc momen tu hiéu

dung () trong cac mau pha tap.

80

70 4 =|IlIlllllll.llllll!lll.lnl
¢ T Lay;PbysMny.xCox0;
604 ®

50

401

M (emu/g)

30 -l
s

20

0 ! ! ! !

0 1 2 Yresa) 4 5

Hinh 5. Bung cong M(H) ctia cic mau La,.Pb, Mn, Co O,
tai 5K.

Theo 1y thuyét Langevin, moémen tir cia Mn trong ciu
trac bat dién duoc xac dinh bang biéu thic: p = gs W, Trong
d6, g =2, p, = 9,27.10?' (emu/g). Két qua tinh toan thu
dugc ddi véi mau La, ,Pb, ,MnO, la p = 3,67 p,. Tir dudng
cong M(H) trén hinh 5 va 4p dung cong thirc tinh mémen tir

P . , MW LA
trén mot don vi cong thic p = Ni > vo1 W la khoi luong

AHp

mol cua hop chét, N, = 6,022.10* (nguyén tir/mol) [7],
chiing t6i da xac dinh duoc p . dua ra trong bang 1. Nhén
théy momen tir bdo hoa (M), moémen tir tinh trén mot don vi
cong thue (u_,) déu giam theo su ting cta ndng do Co. Két
qua nay la mét minh chung cho sy suy gidm trang thai tu
trong h¢ La,.Pb _Mn,_ Co O, khi ndng do thay thé Co cho
Mn tang 1én.

Su thay d6i ciia moémen tir phu thudc vao tir truong &
nhiét @6 T = 5K da duogc chiing t6i lam khop voi ham M =
M (1-a/H") v6i céc gia tri a va n dugc xac dinh bang phan
mén Origin. Két qua tinh toan duoc dua ra trong bang 1.

Bang 1. Gia tri mdmen tir bao hoa (M), mémen tii tinh trén mot don vi cong thic (u ) va nhiét do chuyén pha T, clia

hé La, Pb, .Mn,_CoO, (x = 0,05 va 0,10).

Miu M, (emu/g) B (1) T. (K) a n
La, ,Pb, ,MnO, 77,9 3,66 355 - -
La,Pb Mn ,.Co,,.O, 72,8 3,45 350 0,0193 0,91
La,Pb Mn,, Co, O, 72,0 3,42 347 0,0425 0,99
HOA HOC 1
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Gia tri cua a phu thudc vao néng do thay thé Co, no lién
quan t6i su 6n dinh ctia pha tir trong hop chét [7]. Véi mau
La, .Pb, Mn 95CoO 0505 do ¢6 a nho nén duong cong M(H)
tang manh va gan nhu vudng goc voi duong momen tur khi dat
dén trang thai bao hoa. Do6i voi mau La, ,Pb, /3Mn0 00C9 1,05

c6 a 16n hon nén trang thai bao hoa trong mau xay ra chdm

hon.

Céc két qua nghién ctru trén hé hop chét La, Pb, .M
Co O, (x=0,0; 0,05 va 0,10) da cho thay vai tro quan trong
trong thay do6i cau trac va sy méo mang Jahn-Teller cua
khung bat di¢gn MnO, khi thay thé Co cho Mn. Sy thay thé
tryc tiép nay da lam anh hudng ro rét toi tinh chat tur trong
hé hop chit. Po 1a trang thai sét tir giam, dan dén co su canh
tranh céc tuong tac SE va DE lam cho nhiét d6 chuyén pha
T, giam. Chung t6i da xac dinh dugc mémen tir bdo hoa
(M) va mémen tir tinh trén mét don vi cong thire (n ) tai T
= 5K. Nhén thay rang cac gia tri nay giam khi nong d¢ thay
thé Co tang. Két qua nay khing dinh sy suy giam trang thai
sit tir trong sy canh tranh tuong tac SE-DE khi thay thé Co
cho Mn.
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Nghlen ciru cau tric electron cia cluster ScSi,”
bang phwong phap da cau hinh CASSCF/CASPTZ
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Tom tit:

Cic trang thai electron co bin va trang thai electron kich thich ciia cac cluster ScSi,”" dwgc nghién ciru bang phlem
ham B3LYP va phwong phap CASSCF/CASPT2. Trang thadi electron co ban ciia cluster ScSi, 1a'A’ ('A)) thuge dong
phén dang lu’o’ng thap tam glac 1’-(Si,)Sc. Trang thai co ban cia cluster ScSi, 1a ’B, thuoc dong phén dang ludng
thap tam giac #*~(Si,)Sc. Cac dong phan dang phang 1’-(Si,)Sc™ ¢6 niang lu’o’ng cao h(rn cac dong phan dang ludng
thap tam giac »°-(Si,)Sc™. Nang lwgng cia cac qua trinh tach electron ra khéi cluster anion da dwgc tinh toan va
so sanh véi thuc nghlem Tat ca cac day pho trong pho quang electron dwoc giai thich. Qua trinh moé phéng hé s0

Franck-Condon cho thiy cic bwéc tién dao dong ciia cac budc chuyén 'A’—
dang ciia day dau tién trong pho quang electron cua cluster ScSi, .

Tir khoa: B3LYP, CASSCFE/CASPT?2, cac cluster ScSi 4’/", céu tric.
Chi s6 phén loai: 1.4
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Abstract:

The low-lying states of ScSi,™ clusters are investigated with B3LYP
functional and CASSCF/CASPT2 methods. The ground state of the anionic
cluster is the A’ ("A)) of bipyramid #°-(Si,)Sc™ isomer. The ground state
of neutral cluster is the ’B, of bipyramid #*-(Si,)Sc isomer. The planar #*-
(Si,)Sc™ isomers are less stable than the bipyramid #*-(Si)Sc™ isomers.
The electron detachment energies of the anion cluster are calculated and
compared with the experimental results. All features in photoelectron spectra
are interpreted. The Franck-Condon factor simulations for the 'A’—12A’
and 'A’—1?A" transitions within the bipyramid #’-(Si,)Sc™ isomers is in
agreement with the shape of the first band in the spectra.
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1’A’va'A'—

1A" 1a phu hgp véi hinh

Dat van de

Silicon dugc quan tdm nghién ctru
do kha nang ung dung lam vét liéu ban
dan trong cong nghiép vi dién tir [1] va
quang xuc tac [2]. Céc cluster silicon
(hay cum nguyén ti silicon) c6 d6 bén
va tinh chat phu thude rat nhidu vao
kich thudc va céu tric [3]. Cluster kich
thude nho 1a don vi co s¢ dé xay dung
nén cac ciu trac 16n hon. Bang cach
pha tap thém nguyén t6 kim loai chuyén
tiép, d6 bén va tinh chat ciia cluster s&
duoc tang cu’cng [4-6]. Khi pha tap kim
loai chuyén tiép, cac nguyén tir s1hcon
bao boc nguyén tir kim loai chuyén tiép
tao thanh céc cau trac 1ong bén viing
c6 hinh fullerene hay hinh da dién [5,
6]. Cluster silicon pha tap mangan co
momen tir cao [7] va tinh chat quang
t6t [8]. Scandi 1a nguyén t6 kim loai
chuyén tiép don gian nhat véi mot
electron trén orbital nguyén tir (AO hay
atomic orbital) 3d va hai electron trén
AO 4s. Do @6, cac cluster ctia scandi
va silicon dugc xem nhu la truong hop
don gian nhét cua cluster silicon pha
tap kim loai chuyén tiép.



CAu trac cua cac cluster ScSi 70 (n
= 2-6) da duogc nghién ciou bang cac
phuong phap thuc nghiém [9]. Cu thé,
cac cluster ScSi - dugce tao ra bang cach
héa hoi hon hop 2 nguyén t6 Sc va Si
trong moi trudong plasma. Cac cluster
anion duoc chon loc biang khdi phd do
thoi gian bay TOFMS (Time-Of-Flight
Mass Spectroscopy). Sau d6, phd
quang electron cua cac cluster anion
duoc ghi nhan. Phd quang electron
cua cluster ScSi,” dugc ghi nhan véi
photon cé budc song 266 nm va 193
nm [9]. Phé quang electron nay c6 ba
day phd rong v6i cudng do cao tai cac
vi tri 2,57, 3,00, 3,74 eV va mdt day
pho trong ving tir 1,50 dén 2,00 eV
xudt hién véi cudong do rat thép.

Céc phép tinh 1y thuyét di dwoc
thuc hién dé nghién cuou cAu truc va
giai thich phé quang electron cua
cluster thu dugc. Cu thé, 1y thuyét
phiém ham mat d6 DFT (Density
Functional Theory), ccCA-TM [10],
G4 [11], G4(MP2) [11] dugc thyc hién
dé nghién ciru cdu triic hinh hoc, cau
tric electron cua cac cluster silicon pha
tap scandi. O cluster trung hoa dién,
két qua tinh bang phiém ham B3LYP
cho thay trang thai ’B, clia dong phan
dang ludng thap tam giac #*-(Si,)Scla
trang thai co ban [12]. Tuy nhién két
qua tinh bang phuong phap ccCA-TM,
G4, G4(MP2) cho thdy trang thai ’B,
cua dong phan dang ludng thap tam
giac #°~(Si,)Sc™ [13] 1a trang thai co
ban. Céc gia tri nang luong tach mot
electron ADE (Adiabatic Detachment
Energy) va VDE (Vertical Detachment
Energy) cia cluster anion da duogc
tinh bang phiém ham B3LYP [9]. Cac
két qua tinh da dwoc sir dung dé giai
thich day phd dau tién trong phd quang
electron cua cluster ScSi, . Vily thuyét
phiém ham mat do khong tinh duoc
cac trang thai electron kich thich, cac
day phd con lai v6i ning lugng VDE
cao hon van chua dugc giai thich.

Dé giai thich tit ca cac ddy phd
trong phd quang electron, cdu triic
hinh hoc va céu trac electron cia cac
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trang thai electron co ban va kich thich
cua cluster anion va cluster trung hoa
dién can dugc xac dinh. Phuong phap
tinh da cdu hinh CASSCF/CASPT2
da dugc chimg minh 1a thich hop dé
nghién ctru cdu trac hinh hoc va cau
triic electron cua cac cluster chira kim
loai chuyén tiép [4, 14, 15]. Trong
nghién ctru nay, 1y thuyét phiém ham
mat do va phuong phap CASSCF/
CASPT2 dugc s dung dé xac dinh
cAu trac hinh hoc, tan s6 dao dong va
chu tric olectron cua cluster’ ScSi, ™.
Tt cac két qua tinh duogc, tat ca cac
day phd trong phd quang electron cua
cluster ScSi,” thu dugce tir thue nghiém
s€ dugc giai thich.

Cac phuong phap tinh

Cac cluster ScSi4”‘0 c6 cac dong
phan quan trong la dong phan dang
luong thap tam giac ;7 ~(Si,)Sc™
ddi xtmg C,, hay C, dong phan dang
ludng thap tam giac #7*-(Si,)Sc™ véi
dbi xtng C, va dong phéan dang phzfing
1*-(Si,)Sc™véi doi ximg C_. Cac dong
phan nay dugc trinh bay trong hinh 1.
Pé thuan tién cho cac phep tinh hoa
hoc luong tir, nhom diém C, duoc su
dung cho dong phéan dang lu’orng thap
tam gidc #°-(Si,)Sc™.

Céu trac hinh hoc cac dong phan
ctia cluster ScSi,” duogc t6i wu hoa
bang ly thuyét phlem ham mat d6 voi
phiém ham B3LYP véi bo ham co s
def2-TZVP [16]. Phép tinh tan sé dao
dong diéu hoa cua cau trac hinh hoc
t6i wu dugce thuc hién bang phiém ham

ludng thap tam gidc
m~(Sig)Sc ™ (Ca,va C)

luwdng thap tam gidc
n*~(Sia)Sc ™ (C,)
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B3LYP véi bo ham co sé def2-TZVP.
Phiém ham trao déi twong quan lai
ghép B3LYP duoc su dung cho cac
cluster ScSi, ™ vi phiém ham nay di
dugc ching rn1nh pht hop dé nghién
ctru cluster chura scandi va silicon [4,
9, 17]. Céc phép tinh 1y thuyét phiém
ham mat d6 dugc tién hanh véi phan
mém NWCHEM 6.6 [18]. Duya trén
cAu trac hinh hoc, tan sé dao dong,
va kiéu dao dong diéu hoa tinh duoc
bang phiém ham B3LYP, chung toi
tién hanh mé phong cac hé s6 Franck-
Condon bang phin mém MOLFC dé
giai thich d6 rong cua cac diy phd
trong phd quang electron [19].

Trén co s& cau tric hinh hoc di tdi
uu héa, nang luong diém don cia cac
trang thai electron co ban va kich thich
dugc tinh bang phuong phap CASSCF/
CASPT2. Céc phép tinh CASSCF/
CASPT2 duoc thuc hién voi phan
mém MOLCAS@UU 8.0 [20]. Trong
cac phép tinh nay, by ham co s¢ aug-
cc-pwCVTZ-DK va aug-cc-pVTZ-
DK duoc st dung tuwong ung cho Sc
va Si [21, 22]. Céc hiéu ting tuong ddi
dugc tinh dén bang toan tor Hamilton
Douglas-Kroll bac hai [23-25]. Cac
orbital phan todr (MO hay molecular
orbital) trong khong gian hoat dong
cho cac phép tinh CASSCF/CASPT2
duoc lua chon dua trén cac AO hoa tri
3d, 4s cua Sc va AO 3p cua Si. Khi do,
khéng gian hoat dong cho céc cluster
ScSi, ™ bao gdm 12 hoidc 11 electron
phéan bd trong 18 MO. Vi khong gian
hoat dong voi 18 MO 1a qua 16n cho

mat phang
n*-(Sia)Sc™°(C,)

Hinh 1. Cu tric cac dong phan quan trong cta cluster ScSi,~".
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cac phép tinh CASSCEF, nén 3 MO
a0 dugc loai bo khoi khong gian hoat
dong. Két qua hinh thanh khéng gian
hoat dong mdéi véi 12 hoac 11 electron
phéan bd trong 15 MO. Két qua cua cac
phép tinh CASSCF/CASPT2 1a céu
truc electron va nang lugng cua cac
trang thai electron co ban va trang thai
kich thich cta cic dong phan thudc
cluster ScSi, ™.

Keét qua va thao luan

So sdnh d¢ bén twong déi ciia cdc
dong phdn

Ning lwong tuong dbi cho céc trang
thai electron ciia dong phan thudc
cluster ScSi,™ dugc trinh bay trong
bang 1. Tu bang nay, dong phan bén
nhét cua cluster ScSi , dugc xac dinh
la dong phan dang ludng thap tam giac
1n*-(Si,)Sc” voi trang théi electron co
ban 1a 'A" ('A)). Dbi véi cluster trung
hoa dién, trang thai co ban duogc xac
dinh la trang thai °B, cua ddng phéan
dang ludng thap tam giac #*-(Si,)Sc.
bong phan nay c6 trang thai electron
kich thich 1a *B,. Két qua tinh bang
phiém ham B3LYP va phuong phap
CASPT2 cho thdy trang thai °B, c6

nang lugng twong ddi 1a 0,25 va 0,36
eV.

CAu trac hinh hoc va tan sé dao
dong diéu hoa cua cac trang thai
electron thudc cac doéng phan cua
cluster ScSi,” tinh bdng phiém ham
B3LYP duoc trinh bay trong bang 2.
Tir bang ndy, c6 thé thiy ring tit ca
cac tan s6 dao dong didu hoa cua céac
trang thai electron déu co gia tri duong

nén cac dong phan tim dugc trong céc
phép tinh t6i wu hoa hinh hoc déu la
nhitng diém cuc tiéu trén bé mit thé
nang.
Ciu tric electron ciia cdc cluster
Céhu hinh electron cua cic trang
thai electron thudc cac dong phéan khac

nhau cta cluster ScSi,™ dugc trinh
bay trong bang 3. C6 thé thiy rang, két

Bang 1. Nang lugng tuong doi ctia cac cluster ScSi, .

. ) Ning lwgng twong doi (eV)
Pong phan boi xirng Trang thai
B3LYP CASPT2

Ludng thap tam giac 7°~(Si,)Sc” C, A’ 0,00 0,00

G, ’B, 0,34 0,39
Ludng thap tam giac #*~(Si,)Sc” c 'A 0,36 0,30

C,, °B, 0,57 0,70
Mit phang 7°~(Si,)Sc C, A 0,49 0,75

cC, ’B, 0,00 0,00
Ludng thap tam giac #*~(Si,)Sc

C,, ’B, 0,25 0,36

C, A’ 0,11 0,25
Ludng thap tam giac #°~(Si,)Sc

C, ZA" 0,16 0,30
Mit phing 1-(Si,)Sc C, 2A’ 0,34 0,67

Bang 2. C4u tric hinh hoc va tan so dao dong diéu hoa clia cic trang théi electron thujc cluster ScSi,~/° tinh bang

phi€ém ham B3LYP.

Déng phén Tra,n.g Cilu trdc hinh hee () Tén s6 dao dong (cm™)
Gt R, R, R, R, R,
Ludng thap tam gide ’-(Si)Sc-  'A’ 2,538 2,538 2,599 2,599 2375 2,375 183, 183, 251, 300, 305, 330, 332, 389, 451
Ludng thép tam gide 7*-(Si)Se~ B, 2,713 2,740 2348 2,459 125, 188, 211, 272, 275, 279, 323, 437, 454
A, 2,581 2,667 2379 2,705 144, 196, 224, 276, 298, 317, 320, 396, 418
B, 2,569 3,054 2343 2,761 100, 166, 209, 277, 292, 318, 353, 424, 429
Mt phing 7°-(Si,)Sc” AT 2522 2,620 2614 2268 2335 2313 2302 81,135, 193,264,283, 332, 403, 440, 542
Ludng thap tam gidc 7*-(Si)Sc  ’B, 2,695 2,632 2,345 2498
B, 2,541 2877 2344 2839 155, 161, 215, 242, 296, 306, 318, 431, 448
Ludng thap tam gidc 7°-(Si,)Sc AT 2488 2591 2,447 27735 2,607 2347 121, 189, 218, 269, 297, 332, 346, 423, 423
A" 2,635 2,518 2,611 2402 2325 2,460 129, 179, 211, 270, 284, 315, 360, 396, 452
Mat phing 7°-(Si,)Sc A" 2482 2,638 2,594 2234 2380 2311 2273 35,177,228,253,279, 305, 352, 400, 453
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Bang 3. Cau hinh electron va nidng lugng tach electron ADE va VDE ciia cac cluster ScSi,~° tinh béng phi€ém ham

B3LYP va phuong phap CASPT2.

ADE (eV) VDE (eV)
Dong phan Ttrl:‘ ne CAu hinh electron MO & N : S s
al ;ﬁ’ % E % E
& S S
Ludng thap tam giac #*-(Si,)Sc™ 'A"('A)  24a25a"26a"27a" 11a"12a"
PA’  24a™25226a27a" 11a"212a" 27a’ 2,14 238 2,19 2,59 257
Ludng thap tam giac #°-(Si,)Sc
! A" 2422522262272 11a"12a"" 12a" 2,19 2,43 2,19 2,58 2,57
A" 24a™25a26a''27a" 112"212a" 262’ 2,65 2,57
32A’ 24a725a"'26a27a” 112"12a™ 25a’ 3,03 3,00
22A" 2422527262272 112"'12a" 11a” 344 3,00
#A” 24a"25226a27a” 11a"12a" 24a’ 385 3,74
Ludng thap tam giac #*-(Si,)Sc” ’B, 16a’17a,’18a,'9b,'9b,°10b,*3a,*
Ludng thap tam giac ;*-(Si,)Sc ’B, 16a*17a,18a,°9b,'9b *10b,*3a * 18a, 1,69 1,74 1,50 - 2,00
Ludng thap tam gic ;*-(Si,)Sc” 'A, 16a,*17a,’18a,°9b,*9b,210b,3a *
Ludng thép tam gidc '-(Si,)Se B, 16a,217a 2182, °9b '9b,210b 32,2 9b, 1,67 1,83 1,50 -2,00
B, 16a,217a,’18a,"9b °9b,210b,'3a,> 10b, 1,92 2,19 1,50-2,00
Mit phang 7°-(Si,)Sc™ A 28a”29a”30a"”31a"7a"28a"
Mit phang 7°-(Si,)Sc 2A 28a”29a”30a"”31a"7a"28a" 3la’ 1,88 2,05 1,50-2,00
TN@ = Thuc nghiém.
qua tich mot electron tir cic MO 27a" | mot electron tir MO 18a, dén MO 9,.
va 12a” cua trang thai 'A’ thugc dong | Ngoai ra, trang thai >B, ciia ddng phan
phan dang ludng thap tam giac 7°-(Si,) | dang ludng thap tam gidc ;*-(Si,)Sc
Sch lan hZWt tag thanhzcac trang thai | dugc tao thanh tir trang thii °B, bing
’ o " (Y "1 : .
PA"va PA". PA’va A" la hai trang | c4ch tach mot electron ra khoi MO
s A 2 ) T
?i‘l tgilnhhpha}r: iua(itggng’ thalcE Sll)ly 18a,. Trang thdi °B, la ket qua cua vige
ién i i xtn . S . . 284/
_? ’ac ai thuoc dot xung Y Ao loai b6 mot electron ra khoi MO 10b, )
hi€u g Jahn-Teller, su suy bién bac , . A e . ax = 4
o I A cua trang thai 'A . Doi véi cac dong 272 122"
hai cua trang thai °E trong do6i xtng han d hi 1 cluster 7-( Si.) o
LA £ I an dan ang cua cluster 7*-( Si
C,, kém 0n dinh, su bi€n dang cau trtc 1; o in gtph %t et m’?, Mé)
hinh thanh nén trang thi 1A’ va 12A” | 2% »VIEC TSR O CTECTIon 1 A8
— ) ' x . . oAt
trong doi xting C_. Trong cluster chira 31a’s€ tao thanh cdc trang thai °A'.
kim loai chuyén tiép, nang lugng phan Céac MO cua trang thai 'A’ thudc
tach do al}h huong cuavhle_tu ung JahP— ddng phan ludng thap tam gidc 7-(Si,) j’;_
_ \ ’ r ’ )
Teller nho [26, 27]. Na;ng lugr;g phan | g~ thy duge tir cac phép tinh CASSCF ; ;
, ~ I ’ \ " 7 N
?‘Ch gllllla 2 gang tlhal ! Ahva IPA" cua dugc trinh bay trong hinh 2. Gidn do6 254/ 11"
on an dang ludng thap tam giac L 2 z .
X (g_r;s h i 0 ‘;%0 \?t’ b b% cho thay, c6 su t0 hgp rat manh giira
-(Si,)Sc™ nhé hon eV tinh ban , . , Lo
”h“' 4 ham B3LYP o N h’g AO 3d cua Sc va AO 3p ctia phoi tir
iém ham va phuon a . ,
IC)IASPTZ p & phap Si, trong cac MO 24a’, 252/, 26a’, 274,
) 11a” va 12a". Trong khi do, MO 28a’ 4

Céc két qua tinh cho thay trang thai
'A, clia dong phan danﬂg ludng thap tam
giac 7*-(Si,)Sc” c6 thé dugc tao thanh
tr trang thai °B, bang cach chuyén
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¢6 phan dong gop chu yéu cia AO 4s
cta Sc. MO 28a’ nay khong cd electron
chiém, trong khi cac MO con lai déu
¢6 hai electron chiém.

242’
Hinh 2. Gian db nang lugng cac MO
clia trang thai 'A’ thudc dong phan
luéng thap tam giac n*-(Si,)Sc™ thu
dugc tir cac phép tinh CASSCF.
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Gidi thich phé quang electron cua

cluster anion

Ph6 quang electron cia cluster
ScSi,” do véi tia laser c6 nang luong
266 nm duogc trinh bay trong hinh 3 [9].
Phd quang electron cua cluster ¢ ba
diy pho rong véi cuong do cao tai cic
2,57, 3,00 va 3,774 eV
Ngoai ra, ¢c6 mot ddy phd trong

vl tri

vung tir 1,50 dén 2,00 eV v6i cuong
d6 rat thap.

Két qua tinh bang phiém ham
B3LYP va phuong phap CASPT2
cho thay trang thai 'A’ ctia dong phan
dang ludng thap tam giac #°-(Si,)Sc”
la trang thai co ban cua cluster ScSi, .
Khi d6, tit ca cac dic diém chinh cua
phd quang electron cua cluster ScSi,”
dugc giai thich bang cac qua trinh tach
electron tu trang thai co ban nay.

Nang lugng tich  electron
ADE va VDE cuta cac qua trinh tach
electron ra khoi dong phan dang ludng
thap tam gidc #’-(Si,)Sc™ dugc mo ta
trong bang 3. Bang nay cho thay, ba budc
chuyén co ning luong tich electron
VDE nam trong khoang 2,57 eV. Hai
budce chuyén 'A'—12A’ va 'A'—12A"
ung voi qua trinh tdich mdt electron

Gia tri VDE ciia hai budc chuyén
nay tinh bang phuong phiap CASPT2
142,59 va 2,58 eV. Budc chuyén thir ba
v6i VDE khoang 2,57 eV 1a 'A'—2%A.
Trong budc chuyén nay, mot electron
bi tach ra khoi MO 26a’. Nang lugng
tach electron VDE tinh dugc cho céac
budce chuyén dén cac trang thai 12A’,
12A", va 2*A’ déu phu hop véi gia tri
thyc nghiém 2,57 eV. Ngoai ra, két qua
tinh bang phiém ham B3LYP va phuong
phip CASPT2 cho thdy ning luong
tach electron ADE ctia cac budc chuyén
'A'>1?A’ va 'A'—1?A" 1a phu hgp voi
diém bat dau ¢ vi tri 2,19 eV cua day
phd dau tién. Cu thé, voi phiém ham
B3LYP va phuong phap CASPT2, ADE
cta budc chuyén 'A'—12A’ co gia trj
la 2,14 va 2,38 eV. Trong khi d6, ADE
cta budce chuyén 'A'—12A" ¢6 gid tri
1a 2,19 va 2,43 eV. Tom lai, két qua
tinh toan cho thay day phd dau tién bat
dau tai vi tri 2,19 eV trong phd quang
electron 1a két quéa cuia cac bude chuyén
TA'S1PAY, TA'S1PA7, va TA'—522A
thudc dong phan dang ludng thap tam
gidc »*~(Si,)Sc™.

Céc ddy phd thir hai va tht ba tai
cac vi tri 3,00 va 3,74 ¢V duoc cho la

ra khoi cac MO 27a’ va 12a". | két qua cua cac qua trinh tach electron
1Al s 42AI
- 1A/ . 12Al
9 lA/ . 12A//
g lAl - 22Al
o AT — 3247
:8- lAI . 22AII
2| lwveng thap tam giac
= n3-(Siz)Sc”
) Il
00 1,0 20 30

nang lwvong lién két electron (eV)

Hinh 3. Phé quang electron dugc do véi tia laser cé nang lugng 266 nm va cac
qua trinh tach electron ra khéi cac dong phan cia cluster ScSi, .
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tir trang thai 'A’ cia dong phan dang
ludng thap tam gidc #’-(Si,)Sc.
Trong cac bude chuyén 'A'—32A’ va
'A'—22A" mot electron duge tach
ra khoi cac MO 25a’ va 11a’. Nang
luong tach electron VDE cua hai budc
chuyén nay 1a 3,03 va 3,44 eV khi tinh
bang phuong phap CASPT2. Cac gia
tri VDE tinh duogc cho budc chuyén
nay 1a phi hop véi vi tri ciia ddy phd
thi hai ¢ 3,00 eV. Mit khac, diy phd
thtr ba tai vi tri 3,74 eV dugc géan cho
budc chuyén 'A'—42A’ trong d6 mot
electron dugc tach ra khoi MO 24a’.
VDE ciia bude chuyén nay duoc tinh
bing phuong phap CASPT2 1a 3,85
eV. Tom lai, ddy pho thir hai trong phd
quang electron cua cluster ScSi,” 1a két
qué cua cac budc chuyén 'A'—3%A’ va
IA’—22A", trong khi ddy phd tht ba
dugc gan cho budc chuyén 'A'—42A’
thudc cac dong phan dang ludng thap
tam gidc 7°-(Si,)Sc™.

Diy phd c¢6 cuong do thip trong
ving tir 1,50 dén 2,00 eV cua phd
quang electron duoc giai thich bang su
tach electron ra khoi dong phan khong
bén dang ludng thap tam giac #*-(Si 2
Sc™ va dang phang 7°-(Si JSc Két qua
ning lugng twong doi tinh bang phiém
ham B3LYP va phuong phap CASPT2
dugc trinh bay trong bang 1 cho thay
cac dong phan nay kém bén so véi
dong phan dang ludng thap tam giac
n*-(Si,)Sc™. Cu thé, cac trang thai ‘B,
'A,°B, cua ddng phan dang ludng thap
tam giac #7*-(Si,)Sc” kém bén hon trang
thai co ban 'A’ cia dong phan dang
ludng thap tam giac #°-(Si,)Sc™ 0,34,
0,36, 0,57 eV khi tinh bang phiém ham
B3LYP va 0,39, 0,30, 0,70 eV khi tinh
bang phuong phap CASPT2. Ciing
theo phiém ham B3LYP va phuong



phap CASPT2, trang thai 'A’ ciia dong
phan dang phang #7-(Si ,)Sc kém bén
hon trang thai co ban 'A’ ciia dong
phén dang ludng thap tam giac »*-(Si,)
Sc 120,49 va 0,75 eV.

D6i voi dong phan dang ludng thap
tam giac #*-(Si,)Sc’, trang thdi °B, va
'A gin nhu suy bién. Hai trang thai
nay co thé la trang thai ban dau cho
qua trinh tach electron. Theo két qua
trinh bay trong bang 3, néu tach mot
electron ra khéi MO 18a, cua trang
thai *B, s¢ tao ra trang thai °B . Nang
lugng tach electron ADE cuia qua trinh
nay 1a 1,74 eV khi tinh bang phuong
phap CASPT2. Mit khac, qua trinh
tich mot electron tir cac MO 9b, va
10b, ctia trang thai 'A| s€ tao ra cic
trang thdi ’B, va *B,. Néng luong tach
electron ADE cua hai qua trinh nay
lan lugt ¢6 gia tri 1a 1,83 va 2,19 eV
khi tinh bang phuong phap CASPT2.
Két qua tinh bang phiém ham B3LYP
cho thiy, ADE cuia cac budc chuyén
°B,—’B, 'A —’B,, va 'A —’B, thudc
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dong phan dang ludng thap tam giac
7*~(S1,)Sc™ ¢ gia tri 1la 1,69, 1,67
va 1,92 eV. Ngoai ra, ADE cua budc
chuyén 'A’—2A’ thuéc dong phan
dang phing 17*-(Si,)Sc™ co gid tri la
2,05 va 1,88 eV khi tinh bang phuong
phap CASPT2 va phiém ham B3LYP.
Nhin chung, cac gid tri ADE tinh dugc
cho cac qua trinh tach electron cua
ddng phan dang ludng thap tam giac
n*-(Si,)Sc” va dong phan dang phing
17*-(Si,)Sc™ phu hop véi vi tri cia day
phé thir nhit trong vung tir 1,50 dén
2,00 eV cia phd quang electron. Tuy
nhién, d(‘A)ng phan dang ludng thap tam
giac 7*-(Si,)Sc™ kém bén hon so voi
ddng phan dang ludng thap tam giac
1*-(Si,)Sc” nhung bén hon so véi cac
dong dang phang 7°~(Si,)Sc. Do do,
day pho c6 cuong do thap trong ving
tir 1,50 dén 2,00 eV cia phd quang
electron chu yéu 1a két qua cua cic
budc chuyén ‘B,—’B,, 'A,—’B, va
'A —?B, thugc ddng phan dang ludng
thap tam gidc #*-(Si,)Sc™.
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Trong phd quang electron cia
cluster ScSi,", day phé dau tién tai vi
tri 2,57 eV 1a diy phd rong va da dugc
giai thich do su chdng chéo cua cac
budc chuyén 'A'—I12A’, 'A'—12A"
va 'A'—22A’ ctia ddéng phan hinh
ludng thap tam giac #°~(Si,)Sc™ dua
trén ndng lugng tach electron ADE
va VDE. Mat khac, d rong cua day
phd nay con 1a két qua cua cac chudi
dao dong. Két qua mé phong cac hé sb
Franck-Condon cho céc budc chuyén
'A'—1%A" va 'A’—12A" nhu trinh bay
trong hinh 4A va 4B cho thiy cac budc
chuyén nay déu c6 cac chudi dao dong.
Céc chudi dao dong nay 1a két qua cta
viéc thay doi cau tric hinh hoc trong
hai budc chuyén nay. Nhu trinh bay
trong bang 2, cac thong sd cu trac
hinh hoc cua trang thai 'A’ khac biét
rit nhidu so véi cac trang thai 12A’ va
12A". Trong budc chuyén 'A'—12A’,
do dai céc lién két Sc-Si (R, R)) thay
doi tir 2,538 A dén 2,488 va 2,591 A.
Do dai lién két Si-Si R, R, R, R,
R.) thay d6i tir 2,599 va 2,375 A dén

1000
ning luong dao ddng (cm™)

2000 3000 4000

(B)TA" > 12A"

Hinh 4. Mo phong hé s0 Franck-Condon cho cac buéc chuyé’n TA™S>12A" (A) va 'A’>12A" (B) cua d(“;ng phan dang luéng

thap tam giac n*-(Si,)Sc™.
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2,447,2,735,2,607 va 2,347 A. Do dai
cac lién két S-Si va Si-Si (R, R,, R,,
R,, R,, R, va R)) cua trang thdi 1°A"
c6 gia tri tuong ung la 2,635, 2,518,
2,611,2,402,2,325 va 2,460 A. Nhitng
gid tri do dai lién két & day cho thdy co
su khac biét rt 16n vé cu trac hinh
hoc gilra trang thai 'A’ va cac trang
thai 1A’ va 1?°A". Pay chinh l1a nguyén
nhan lam cho cac chudi dao dong xuit
hién day ddc trong qua trinh mo6 phong
cac hé sb Franck-Condon cho cac
budce chuyén tir trang thai 'A’ dén cac
trang thai 1?°A" va 12A".

Céu trac hinh hoc va ciu truc
electron cua cluster ScSi,”” da dugc
nghién ciru bang phiém ham B3LYP va
phuong phap CASSCF/CASPT2. Két
qua tinh cho thy trang thai electron co
ban cua cluster anion dugc xac dinh la
'A" ('A)) thudc ddng phan dang ludng
thap tam giac #°-(Si,)Sc™. Trang thdi co
bin ctia cluster trung hoa dién 1a °B,
thuoc dong phan dang ludng thap tam
giac #*~(Si,)Sc.

Pho quang electron cua cluster
ScSi,” dugc giai thich bang cic qud
trinh tach electron ra khoi trang thai
A’ cia dong phan dang ludng thap
tam gidc 7’-(Si,)Sc”. Cu thé, day
phé tai vi tri 2,57 eV ung véi cac
budc chuyén 'A'—1%A’, 'A'—12A"
va 'A'—>22A". Diy phd tai vi tri 3,00
eV 1a két qua cua cic budc chuyén
IA'—32A" va 'A'—22A". Dy phd
tai vi tri 3,74 eV 1a két qua cua budc
chuyén 'A'—4A’. Dy phd c6 cuong
d6 thp trong ving tir 1,50 dén 2,00
eV cua phd quang electron chu yéu 1a
két qua ctia cac bude chuyén ‘B,—’B,,

'A —?B, va 'A —’B, thuoc dong phan

TAP CHI

HOA HOC

NG NGHE |t Nam 60(1) 1.2018

dang ludng thap tam gidc #*-(Si,)
Sc™. Ngoai ra, qua trinh mé phdng
hé s Franck-Condon cho thiy cac
chudi dao dong cua cac bude chuyén
'A'—1?A" va 'A'>1°A" thudc dong
phén dang ludng thap tam giac #°~(Si,)
Sc™ la phu hop véi hinh dang cta day
dau tién trong phd quang electron ctia

cluster ScSi, .

L0I CAM ON

Nghién ctu nay duoc tai trg boi
Quy Phat trien KH&CN Qudc gia
(NAFOSTED) thong qua dé tai ma s6
104.06-2016.16. Nhém nghién ctru xin
tran trong cam on.
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Ung dung phwong phap SDS-PAGE trong nghién ciru anh hwéng
cia ham lwgng SDS dén kha nang chiét protein trong gao
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Tom tit:

Trong nghién ciru nay, nhém nghién ciru da tién hanh khio sat anh huéng ciia ham lwgng natri dodecyl sunfat (SDS)
dén kha niing chiét protein trong gao. Dir liéu phan tich phd dién di gel polyacrylamid ¢6 mit natri dedocyl sunfat
(SDS-PAGE), phé UV-Vis va phé Raman cho thay, khi thay ddi ndng do SDS c6 trong dung méi chiét protein gao
(0,05 M tris, pH8, 5 M uré, 5% 2-ME) thi lrgng protein chiét ra tir gao thay déi. Kha ning chiét protein ra tir gao

cao nhit trong dung dich c6 ndng do SDS 3%.
Tir khéa: Chiét tich protein, protein gao, SDS, SDS-PAGE.
Chi s6 phin logi: 1.4

Application of the SDS-PAGE method
to study the effect of SDS content

on protein extraction in rice
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Abstract:

This article presents how sodium dodecyl sulfate (SDS) affects the ability to
extract proteins in rice. Analysis data of polyacrylamide gel electrophoresis
spectrum available sodium sulfate dedocyl (SDS-PAGE), UV-Vis spectrum,
and Raman spetrum showed the SDS concentration in the rice protein
extraction solution (0.05 M tris, pHS8, 5 M urea, 5% 2-ME) affected the
ability of rice protein extraction. The ability to extract the highest rice
protein content was reached at the SDS concentration of 3%.

Keywords: Protein extraction, rice protein, SDS, SDS-PAGE.
Classification number: 1.4
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Gao 1a loai luong thuc cung cap
protein chii yéu cho con ngudi, dic biét
1a & chau A [1, 2]. Nhu ciu protein tir
gao duoc du bao tang dan theo su tang
dan sb thé gigi [3]. Vi vay, viéc chiét
tach nhim xac dinh ham lugng protein
trong gao, gitup tuyén chon loai gao c6
ham lugng protein cao la quan trong
va can thiét.

Protein trong gao dugc chia lam
bon nhém dua trén tinh hoa tan ciia
chiing trong cac loai dung méi, gom:
Albumin (tan trong nudc), globulin
(tan trong mudi), prolamin (tan trong
ruou) va glutelin (tan trong axit loang
hodc kiém loang) [4], Trong d6 glutelin
chiém 80% tong lwong protein ctia gao.
Vi vay, ham lugng glutelin thay doi s&
lam thay do6i lugng protein trong gao
va tir d6 gdy anh huong dén chit luong
dinh dudng cia gao [5]. Glutelin trong
gao ton tai & cac dang: Proglutelin,
a-glutelin, B-glutelin, trong d6 dang
o-glutelin quyét dinh chinh dén ham
luong glutelin [6]. Nhu vay, xac dinh
duoc ham lugng a-glutelin trong gao
s€ tim dugc loai gao c¢6 ham lugng



protein 16n va chat lugng dinh dudng
cao.

Dung moéi chira sodium dedocyl
sunfat (SDS) dugc st dung dé chiét cac
protein trong gao, dich chiét thu duoc
dugc phan tach bang dién di trén gel
polyacrylamide véi sodium dedocyl
sunfat (SDS-PAGE). Cac thanh phan
clia protein dwoc phat hién bang cach
nhudm gel su dung thuéc nhudom
coomasive blue R-250 thu duoc cac
dai: Khoang 57 kDa la proglutelin,
khoang 40 kDa la a-glutelin, khoang
20 kDa la B-glutelin, khoang 13 kDa
la prolamin...[5-8]. Néu dién tich an
mau cuia dai o-glutelin 16n thi ham
lugng a-glutelin trong mau cao.

Trong chon tao gidng laa, ky thuat
dién di SDS-PAGE da dugc cac nha
khoa hoc st dung dé chon loc cac
dong, giéng co luong protein cao dwa
trén dién tich an mau dai a-glutelin
trén phd SDS-PAGE. Tuy nhién, dé so
sanh chinh xac duogc luong o-glutelin
trong protein cua gao thi quéa trinh
chiét a-glutelin phai c6 hiéu qua cao,
do d6 nghién ctru nay tién hanh nghién
cttu anh huong cia ham lugng SDS
dén kha nang chiét protein trong gao.

Vat liéu va phuong phap nghién ciiu

Nguyén liéu, héa chit, thiét bi va
dung cu thi nghié¢m

Nguyén liéu: Gao gidng Q2 (ngudn
gidng do GS.TSKH Tran Duy Quy
chon tao) tréng tai Dan Tién - Khoai
Chau - Hung Yén vy xuan nam 2015.
Dic diém: Cung cay, chiu siu bénh tdt,
nang sudt 6,6 tan/ha.

Héa chat: Tris base, acid clohydric,
urea, SDS, 2-ME, glycine, CBB-R250,
TEMED, acid acetic, methanol,
bromphenol blue (Merck); acrylamid,
bis acrylamide, BSA (Sigma); protein
chuan P7703S (M).

Thiét bi va dung cu thi nghiém:

- Micropipet cac loai; pipet 10 ml;
ong facol 1,5 ml va ong facol 50 ml.

- May lic, may ly tim, may khudy
tur, nguon dién di cosort EV2002, binh
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dién di gel dimg loai mini do hang
Cole Pamer cung cap.

- Thiét bi doc anh gel va ph?m mém
phan tich anh gel Multidoc.it 3Dr
(hang UVP - M¥).

- May do UV-Vis Jasco V630 (Nhat
Ban).

- May phan tich phd Raman
(LabRam HR).

Chiét protein trong gao

Protein trong gao dugc chiét bang
cach: Can chinh xdc 60 mg mau di
nghién vao 6ng facol 1,5 ml, thém 120
ul dung dich chiét tich c6 thanh phan
tris 0,05 M, pH=8, uré 5 M, 2-ME
5% (thé tich/thé tich) va khao sat ham
luong SDS bang cach thay d6i ham
luong tir 1,8 dén 4,2% [9]. Bé yén
mau qua dém & nhiét do phong. Sau d6
mau duoc khudy tron roi ly tim voi toe
doé 15.000 vong/phut trong thoi gian
10 phat ¢ nhiét d6 phong. Liy dich
chiét dem phén tich bing SDS-PAGE,
UV-Vis va Raman.

Phwong phap SDS-PAGE

Phuong phap SDS-PAGE dugc tién
hanh ¢ nhiét d§ phong, sir dung 12%T
acrylamid gel tach va 5%T acrylamid
gel ¢0. Dién di ¢ dién thé 20 V trong
1 h, r6i ting thé 1én 40 V trong 2 h,
sau do tang thé dén 60 V cho dén khi
prolamin cham tén cung gel.

Binh dién di dimg, tdm kinh kich
thuoc 11,3x10 cm, chay cung mot
lac 10 giéng, trong d6: Giéng 1 nho
5 pl dung dich BSA ham lugong 0,28
mg/ml; giéng 10 nho 5 pl dung dich
protein chudn P7703s; giéng 2 dén 9
tuong tng nhé 10 ul mau dich protein
chiét duoc & trén véi ham luong SDS
thay déi tir 1,8 dén 4,2% (m/v) theo
bang 1.
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Nhuom mau gel va rica nhuém:

Gel dugc nhudm mau trong dung
dich: acid acetic (10%), methanol
(50%), coomassie brilliant blue R-250
(0,3%) trong 1 h. Sau do, rua gel da
nhudém bang dung dich chtra methanol
(10%) va acid acetic (5,5%) trong 1 h
hodc cho dén khi mat mau nén gel va
cac dai protein dién di hién ro [9].

Phan tich anh gel:

Sau khi rira nhudm, ban gel dién di
SDS-PAGE dugc tién hanh phan tich
anh gel, str dung phan mém phan tich
anh Doc-It LS (P/N 97-0185-02). Can
ctr theo dai protein chuan P7703s va
ham luong BSA chuén c6 thé xac dinh
trong lugng phan td¢ va ham luong
tung dai protein.

Phuwong phap UV-Vis va Raman

Dich chiét protein dugc pha lodng
roi dem di phan tich phé UV-Vis
bang may Jassco V-630 trong khoang
350+700 nm.

Céc dich chiét ciing dugc pha lodng
3 1an r6i dem phan tich pho Raman tai
budc song kich thich 632,81 nm; thoi
gian do mau 5 s, trong khodng budc
song tir 400 dén 2.200 cm' trén thiét
bi LabRam HR.

Keét qua nghién ciiu va thao luan

Két qua phin tich dich chiét
protein biang phwong phdp SDS-
PAGE

Protein cta gao chiét bang dung
moéi voi ham lugng SDS khac nhau
dugc phan ly bing SDS-PAGE sir
dung thuéc nhuom CBB-R250. Két

Bang 1. Thanh phan cac miu trong giéng.

Tén giéng 1 2 3 4 5 6 7 8 9 10
Ténmdu BSA Ml M2 M3 M4 M5 M6 M7 M8 M
% SDS 18 2 24 28 3 34 38 42

19
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qua thuc nghiém duoc thé hién trén
hinh 1.

Két qua cho thdy, ¢ tt ca cac mau
déu thu dugc cung s6 dai protein dic
trung cho protein gao nhung muc do
an mau thudc nhuém CBB-R250 khac
nhau. Diéu nay c6 thé duoc gii thich
do SDS 1a mot tac nhan lam bién tinh
protein va tich dién 4m cho cac phan
tr protein. Anion cua SDS két hop voi
phan tir protein bang day hitu co ky
nuée pha v cdu trac ba chidu cua phan
tir protein lam chung dudi ra, dong thoi
lam cho cac phan tir protein tich di¢n
4m bang vo s dién tich am cta SDS.
Vi vy, khi thay d6i ham luong SDS
thi kha nang chiét tach protein s& khac
nhau.

Mau cho phé dién di co dai
a-glutelin ddm hon va dién tich lon
hon thi ham lugng protein thu duoc
cao hon, chimg t6 khi ning chiét
protein ciia dung dich chiét cao hon.
Miic d tach protein quan sat bang mét
thudng cao nhit & mau chiét bang dich
SDS 3% (dich chiét M5). Diéu nay co
thé giai thich do tai nong d6 SDS =
3% vira du bién tinh protein. Khi ham
lwong SDS > 3%, luwgng SDS du sé
chiém mot phan thé tich ciia protein da
bién tinh, vi vdy lam giam ham luong
protein dugc hit vao giéng va lam
giam d§ an mau véi thude nhudm.

Pé dinh luong timg loai protein
chinh x4c hon, ching t6i tién hanh
phan tich anh SDS-PAGE bang phan
mém phan tich anh Doc-It LS. Két qua
duoc thé hién trong hinh 2.

Két qua phan tich tir hinh 2 cho biét
khdi lugng phéan tir cac dai protein va
ham luong tuong ung dugc trinh bay
& bang 2 va bang 3. Két qua ¢ bang 2
cho thiy xuit hién cac dai a-glutelin
tir 36,65 kDa dén 38,01 kDa va dai
protein waxy 58,73 kDa dén 61,19
kDa [6, 10, 11]. Két qua bang 3 thé
hién ham luong tung loai protein ndi
suy tir trong lwong giéng s6 1 v6i ham
lwong BSA di biét.
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250 KDa
120 kDa

100 kDa
80 kDa

waxy
60 kDa
Pro glutelin | 50 kDa
a-glutelin 40 kDa
Globulin
I 30 kDa
p-glutelin 25kDa
20 kDa
prolamin 15 kDa
10 kDa

BSA Ml M4 M3 M2 MS M7 M6 M8 M

%SDS 1,8 28 24 3 38 34 4 2

Hinh 1. Phd SDS-PAGE ctia protein chiét trong cac dung méi véi ham lugng
SDS khac nhau.

T - T ,_T-— - Lo .
b || = — T =
1l | el = | == = =

e
P— pe—
B
1 | | — - |

Hinh 2. Phan tich phd SDS-PAGE bing phan mém phan tich anh Doc-It LS.

Bang 2. Khéi lugng phan ti (kDa) cac dai protein.

Diai  BSA M1 M4 M3 M2 M5 M7 Mé M8 M
1 68,83 127,54 136,09 13832 1339 13832 129,63 142,88 131,75 250kDa
2 110,22 106,7 106,7 104,99 104,99 108,45 112,02 108,45 150kDa
3 92,11 88,92 89,97 88,92 88,92 89,97 91,03 92,11 100 kDa
4 61,19 59,79 58,94 58,73 58,73 59,15 59,79 60 80 kDa
5 56,87 55,46 54,48 54,48 54,48 54,87 55,07 54,48 60 kDa
6 38,01 37,14 36,79 36,65 36,65 36,65 36,86 37,19  50kDa
7 25,48 24,91 24,56 24,13 24,13 24,13 24,74 2482  40kDa
8 24,04 23,21 22,88 22,56 22,56 22,72 23,13 23,54  30kDa
9 13,95 12,88 12,61 12,52 12,25 12,52 12,52 12,7 25 kDa
10 20 kDa
11 15 kDa
12 10 kDa
16
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Bang 3. Anh huéng ciia ndng do SDS dén ham lugng cac dai protein. Két qua thu dugc cho thiy, ham
A i i o . ws e s luong protein dugc chiét ra tir cac
i X102 x102  x107  x102  x102  x10%  x10%  x107  x10? anlr(:ff' dung dich giam dan theo thir tur M5
(mg/  (mg/ (mg/ (mg (mg (mg (mg (mg (mg oo, > M6 > M4 > M3 > M2 > M7 > M8 >
g/ml)
mb mbmbmbmb o mb o mbmb o mD M1 (véi dai s6 6 twrong tmg ham lugng
SDS (m/v) 1.8 2 24 28 3 34 38 42 o-glutelin) i
1 0,14 003 005 005 005 007 006 006 005 002 & ’
2 0,04 007 006 006 008 007 008 005 0,02 Mbi quan hé¢ ham lugng protein
3 005 008 009 008 009 007 009 007 003 va ndng do SDS trong cac dich chiét
4 007 015 017 0,1 02 014 019 008 004 duoc thé hién trén hinh 3.
5 0,08 0,17 0,17 017 025 0,19 0,2 0,11 0,02 T ’ )
6 035 055 0,54 054 0,64 0,5 061 043 0,03 Két quéa cho thay, khi ham lugng
7 0,06 009 008 009 0,1 0,08 009 007 003 SDS tang tir 1-3% thi ndng do protein
8 026 035 034 035 04 034 047 031 002 tach dugc ciing ting va dat 2,22.10°
9 021 039 036 032 039 031 039 015 003 mg/ml tai 3% (m/v - SDS 0,1 M). Khi
:‘1’ ggi ham lugng SDS 16n hon 3% thi ham
0 0’03 luong protein tach ra gidm xuong.
, A s A ~ o
Téng 014 1,15 19 18 176 222 176 2,18 132 028 Nhu vay, ta nong do SDS 3%, luong
protein dugc chiét ra dat cuc dai, phu
hop voi két qua dugc quan sat bang
E madt ¢ trén. K&t qua nay cling phu hop
'%3 25 - = Ham lvong Protein voi nghién ciru trude day cua Andrew
Yo Lee [12], khoang nong do SDS tur 10-
v . 100 mM thi tc d6 dudi gip nép véi S6
T 50 cta protein tang tur 10° dén 10*s™.
o -
o - - Két qua phdn tich dich chiét
§, s protein bang phwong phap UV-Vis
= . Dich chiét protein duoc pha lodng
T 500 lan r6i dem phan tich UV-Vis
o bang may Jassco V-630 trong khoang
' 20 % o 20 350+700 nm, toc do quét 400 nm/pht.
SOS(%) Két qua duoc thé hién trén hinh 4.
Hinh 3. Su phu thugc ctia ham lugng protein chiét dugc vao nong do SDS trong . L oaa 1k
dung méi. 'Iq{1nh’4 c’ho thay, do Elap t{ll_l cuc
dai 6 budc song 395 nm tiang dan theo
thtr ty: M1 <M8 <M7 <M2<M3 <
Q2-M2 (2,0%) M4 < M6 < M5, nhu vay khi thgy doi
016 1 395 Q2-M3(2.4%) ham lugng SDS thi kha nang bién tinh
0,14 - ggm;gff? protein ciing thay d6i [13]. Khi ham
0,12 - 1 Q2-M6(3,4%) lll;()'l’lg SDS tél’lg tur 1,8 dén 3% thi d6
- w7 \ Q2-M7(3,8%) hap thu tang, tirc 1a ham lugng protein
£ O N Q2-M8(4,2%) tach duoc tang 1én va dat cuc dai tai
F 0,08 4 _ 3%. Khi ham luong SDS 16n hon 3%
8 0.06 NAL thi d6 hap thu giam xubng, luong
' e \ protein tich ra giam xuong. Nhu vy,
0,04 7 = ket qua nay phu hop voi két qua phan
0,02 tich bang phuong phap SDS-PAGE.
0,00 - o Két qui phén tich dich chiét
0,02 i . : . : i , protein bang phwong phdp pho
350 400 450 500 550 600 650 700 Raman
ChiSu daibuge song (nm) Pé kiém chimg chinh xdc céc
Hinh 4. Phd UV-Vis ctia cac dich chiét protein tif gao. két qua phan tach protein trong gao,
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25000

20000

15000

10000 -

Cuong do tin hiéu (cnt)

Q2 - M5 (SDS 3%)
Q2 - M4 (SDS 2,8%)
Q2 - M7 (SDS 3,8%)
Q2 - M1 (SDS 1,8%)

- T -

T T T
1000 1500

T T "
2000 2500

Dich chuy&n Raman (cm )

Hinh 5. Sy phu thudc ctia ham lugng protein chiét dugc vao nong do SDS trong

dung mai.

cac dich chiét M1, M4, M5 va M7
dugc pha loing 3 lan va tién hanh
phan tich bang phwong phap phd
Raman tai 632,8 nm, trong khoang
400-2.200 cm™! thoi gian chd mau 5 s,
két qua thu duoc thé hién trén hinh 5.

Két qua tir hinh 5 cho thiy, cuc dai
tan xa tai budc song 997,5 cm! ndm
trong ving tan sé ddc trung cho lién
két peptid (890-1.060 cm™) [14] va
tang dan dbi véi dich chiét theo thi ty
M1 < M7 < M4 < M5, ching to6 lién
két peptid thu dugc cao nhat ¢ dich
chiét M5. Nhu vay, phuong phap phd
Raman cho két qua tuong ty phuong
phap SDS-PAGE va UV-Vis ¢ trén.

Nhoém tac gia da tng dung thanh
cong phuong phip SDS-PAGE dé
nghién ctru anh hudng cia ham lugng
SDS dén kha ning chiét protein trong
gao. Két qua nghién ctru cho thdy, tai
ham lugng SDS dat 3% trong dung
mdi chiét protein tur gao chua tris 0,05
M, pH = 8, uré 5 M, 2-ME 5% thi kha
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nang chiét protein trong gao cao nhit.

Két qua phan tich ham luong
protein trong gao bang phuong phip
SDS-PAGE c6 sy tuong dong véi két
qua phan tich ham lugng protein trong
gao bang phuong phap UV-Vis va
phwong phap phd Raman.

LO1 CAM ON

Nhom nghién cru chan thanh cam
on sy hd trg cua dé tai “Ung dung
cong nghé sinh hoc dé chon tao giéng
laa ning suét cao, chit lugng tt cho
Hung Yén va Pong bang Bic By, ma
s6 DTPL.2012-G36.
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Nghién ciru thiét ké hé thong giam sat - diéu khién
tur xa cho luwdi phan phoi dién ha ap

Lé Xuan Sanh’, Tran Vii Kién

Trueong Dai hoc Dién luc, Bo Cong thuwong

Ngay nhan bai 18/9/2017; ngay chuyén phan bién 22/9/2017; ngay nhan phan bién 18/10/2017; ngay chp nhén ding 6/11/2017

Tom tit:

Cung véi sw phat trién ctia khoa hoc va cong nghé, cac cong ty dién lye dang tirng buée ing dung nhiéu thanh tuyu
ciia ky thuat dién tir, thong tin, may tinh, diéu khién... nhim hi¢n dai héa lwéi dién. Lwéi dién phan phoi c6 anh
hwéng 16m dén chit lwgng dién ning cia khich hang va hiéu qua kinh doanh nén cac tram bién ap phan phoi va ti
ha 4ap trung gian cin duoe ty dong hoa, giam sat, do lwdng tir xa. Bai bao gidi thi¢u Kkét qua nghién curu, ché tao tia
phan phoi ha ap, ¢ thé diéu khién viéc dong cit, giam sit cac thong so ciia lwéi dién, quan 1y dién ning tir xa nham
dam bio cho hé thng dién van hanh an toan, tdi wu, kinh té va cung cip dién cho khach hang véi dd tin ciy cao,

chét lwgng dién ning dwoc ning cao.

Tir khéa: Do lwong giam sdt ha ap, hé thé'ng qudn ly dién ndng, ti phdan phéi tw dong hoa.

Chi s6 phén loai: 2.2

Reasearching and designing remote
monitor - control systems

for the low-voltage distribution grid

Xuan Sanh Le", Vu Kien Tran
Electric Power University, Ministry of Industry and Trade

Received 18 September 2017; accepted 6 November 2017
Abstract:

Along with the development of science and technology, power companies
are gradually applying many achievements of electronics, information,
computer, control technologies, etc to modernize the power grid. Power
distribution grids have a great impact on the customer’s power quality and
business performance, so distribution substations and intermediate low-
voltage cabinets need to be automated and remotely monitored. This article
presents the results of the research and fabrication of low-voltage distribution
cabinets; by which, the operator can remotely control the switching, monitor
the grid parameters, and manage the power to ensure the power system’s
safe, economical, and reliable operation and to provide customers with high
reliability and high quality of power supply.

Keywords: Automatic low-voltage distribution cabinets, measurement and
monitoring of low-voltage grid, power management systems.

Classification number: 2.2

"Tac gia lién hé: sanhlx@epu.edu.vn
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Dat van de

Hién nay, luédi dién phan phéi ha
ap duogc cac cong ty dién luc lap dat
cac thiét bi dong cit (aptomat) thao
tac bzing tay va thuc hién tai chd, nha
quan ly dién chua kiém soat dugc tinh
hinh mét dién, néu X4y ra sy ¢d thi
phai mét nhidu thoi gian méi ¢ thé
cung cip dién tro lai cho khach hang.
H¢ théng do dém dién nang dang tung
bude dugc chuyén tir thé hé cong to
co sang cong to dién tir, tuy nhién van
dé dong bo chdt chi sb cac khach hang
va clia ca tram bién ap chua duoc thuc
hién tt, dan dén chua danh gia chuén
xé4c tén that dién nang cua tram bién
ap, chua xay dung duoc dd thi phu tai
theo thoi gian thuc.

Pung trudc thach thiic do, chung
t6i da nghién ctru, ché tao ti phan phdi
ha ap vdéi cac chiic nang: Tu dong thu
thap va giam sat s6 liéu (cac tham sb
dong, ap, cong suét, hé sb cong suit
va dién nang); giam sat trang thai cac
thiét bi dong cit; diéu khién dong cat
tir xa v6i thoi gian thuc. Két qua nay
s& gitp ning cao do tin cdy cung cip
dién, nang cao chét luong dién nang,
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giam chi s6 SAIDI va SAIFI, giam
nhan cong van hanh, xac dinh chinh
xac ton thit tai tung thoi diém hay
trong mot khoang thoi gian.
Kay dung mé hinh giam sat va diéu
khién

Céu triic hé théng

Vi tinh hinh van hanh thyc té hién
nay, h¢ thong dugc chia lam 3 tang
(hinh 1).

trude do.

- Truyén thong: St dung moi
truong truyén d?ln Internet c6 day voi
hai giao thic truyen thong http va mqtt
nham dat yéu cau truyén dan 6n dinh,
bao mat cao.

- Trung tAm giam sat va diéu khién:
Giam sat cac tham sO tir cép hién
tmong gui vé, cho phep thiét 1ap va
diéu khién dén cac thiét bi dong cat;
thyc hién cac chic nang khac nhu

PC TB ngoai vi
'I' g
ram Clientl ) Web - (Printer...)
chn / Server \
PC Backup
Client2 Server
Firewall
Truyén
théng
2 B diéu khién trung tim RTU
Cap x
o v r 2 - v -
hitn Phén tir Phin tr Phan i khic
ruedng do luong dong cit (. ddam,
chay, khéi, ddt nhip)

Hinh 1. M6 hinh giam sat va diéu khién tG phan phoi.

Tang trén cung 1a tang tram chu
(quan ly, gidm sat va diéu khién), tang
giita 13 truyén thong, dudi cing 1a cip
hién truong. Trong do, tram chu bao
gém may chu s6 liéu, may chi backup,
man hinh gidm sat, may in va cac thiét
bi ngoai vi; tang truyén thong ddi véi
céc tram phan phdi, véi ban kinh quan
ly khong xa nén don gian thuong su
dung truyén thong internet (co day);
tang hién truong bao gdm cac cam
bién, cac phan tir do ludng (bién dong
dién, bién dién ap, d@)ng hd do cong
sut tac dung, phan khang) va cac phan
tir dong cat (aptomat c6 thé dong cét
tir xa). Chtrc nang cy thé ciia mdi ting
nhu sau:

- Cép hién trudong: Khong chi cho
phép thu thap dir liéu (do luong cac
thong sO dién, moi truong, trang thai
thiét bi...) va truyén vé trung tim, ma
con nhan 1énh tur trung tam thyc thi
cac diéu khién déng cat dién. Ngoai
ra, hé théng s€ tu dong van hanh theo
cac kich ban diéu khién da duoc cai dat
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thong ké Iuu trit, canh bao.
Thiét ké phan citng

Chirc nang ctia ti phan phéi ha
ap bao gém: Thyc hién dong cit tir
xa mach chinh va cac phan nhanh
(aptomat tong va nhanh); giam sat cac
thong sb (dong cac pha, dién ap, chi sb
cong suét tirc thoi va trong mot khoang
thoi gian), nén duoc thiét ké cy thé nhu
sau:

Cdp hién trirong:

Hinh 2 trinh bay so d6 khdi chic
nang cua thiét bi tai tram cua tu phan
phoi, bao gom:

Phén tr thu thap va truyén thong dir liéu

* A4 ‘ *
Phin tirdo || Phin tu Phan tir khac
I 6 4t (nhiét do, do am,
uong ONg €At | hay, khoi, dot nhap)

Hinh 2. So d6 khdi chiic nang thiét bj
tu dong héa tai ti phan phoi.
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Phan tir do luong dién: La cac phan
tur do luong dién tur, c6 kha nang do cac
tham s6 U, I, P, Q, f, cos@, nang luong
tiéu thu... va giri dit liéu do luong dén
RTU qua chuin RS485 duoc thiét 1ap
tai tram. Chung t6i lya chon sir dung
thiét bi: Cong to dién tir 3 pha gian tiép
do Truong Pai hoc Pién lyc san Xuét,
tham s cong to (220 V, 40-100 A, 50
Hz, 3600 xung/kWh va 3600 xung/
kVArh; st dung bién dong BI véi ty sb
bién 600/5).

Phan tir dong cit: Nhiém vy dong
cit cac mach dong luc, ngoai kha ning
tur dong cit khi c6 su ¢b (qua dong hay
cac chtiic nang cao hon cua aptomat),
cit bfing tay, thiét bi con c6 thé thuc hién
dong cit tir xa, ty 1én day cot sau mdi
lan dong cat. Thiét ké tu véi mach tong
¢6 dong dinh mirc 600 A, gdbm 3 xuét
tuyén. Dya vao cac yéu cdu trén, lya
chon aptomat ctiia hang Schneider véi
cac ma sau: MT400/630 - NSX630N
va MT100/160 - NSX160B.

Phan tir do ludng khac (ndng cao):
C6 thé 1ap dat cho hé thong cac tham
sd nang cao nhu cac cam bién do nhiét
d6, 6 4m, cam bién chay khéi va cam
bién phat hién dot nhap tu tai hién
truong dé co quyét sach van hanh phu
hop.

Phan tir thu thap va truyén thong tai
ta phan phdi (RTU): RTU lam nhiém
vu thu thap cac thong s6 tai hién
truong (tir cac phan tir do luong, dong
cit) va chap hanh cac 1énh tir trung tim
diéu khién [1]. Hinh 3 mé ta chtc ning
cua RTU.

Khoi Led
_ hién thi Khéi truyén
Khéi dau vao ¢ thong
tuong tu p ke A
Khéi vi Khoi dau ra
S— xu Iy 80
Khoi dau Y —
Vo sb : Khoi dau ra
Khéi ngudn tuong

Hinh 3. S¢ do khéi chiic ning RTU.



RTU duoc thiét ké bao gdm bo xir
Iy trung tam, cac ddu vao/ra sb, tuong
tu, cac module truyén thong. B xir Iy
trung tim s& thu thap cac thong sd truc
tiép tir cac dau vao sd, tuong tu qua
cong RS485 chuan Modbus ndi voi
thiét bi ngoai vi. Dya vao yéu clu cu
thé, RTU sé& duoc 1ap trinh theo kich
ban dit trude dé giam sat diéu khién tai
tram, dong thoi thiét bi ciing chuyén
cac thong tin dén trung tim quan 1y
van hanh qua module truyén thong
GSM, Ethernet [2]. So @b kh6i b xir
ly trung tim co cAu tao nhu hinh 4.

Khéi ngudn: Khdi ngudn (DC/
DC) (hinh 5) ¢6 nhiém vu chuyén doi
dién DC dau vao/ra cac mirc dién ap
+5V, 3,3V, 2,5 V cung cép cho bd
xu ly trung tam, cac mach dau vao,
dau ra, truyén thong. Ngudn 5 V/3 A
dung IC ngudn chuyén mach dién tir
swiching LM2576HV voi dién ap vao
12-60 VDC [3]. Dé thiét bi hoat dong
lién mach, 6n dinh thi ngudn cung cip
phai dung hai ngudn song song (mot
chay, mot du phong), khi mat dién
hodc hong ca hai ngudn thi thiét bi s&
dung acquy du phong, dong thoi canh
bao hong ngudn hay acquy yéu dé kip
thoi thay thé.

Khdi vi xtr 1y ctia RTU: Khi nay
¢6 thé dung cac ho vi diéu khién ARM
Cortex v6i téc d6 xu 1y nhanh [3].
Tuy nhién, cdc module cua RTU va
cac module diéu khién nho c6 thé chi
can str dung b vi xir Iy PIC18F46K22
hoat dong duoc tdi da 64 MHz xung
nhip. Cau hinh co ban cia khéi nhu
sau: 64 Kbyte bo nhd chuong trinh;
3896 Byte RAM bd nh¢ trong; 1024
Byte bd nhé EEPROM; 10 bit ADC
véi 30 kénh; hd trg cac chuin giao
tiép SPI, 12C, RS232. Ngoai ra c6 thé
mo rong bo nhd luu triv béng thé nho
1én dén 32Gb dam bao luu cac thong
tin dir liéu trong thoi gian dai. So db
nguyén ly cia khdi vi xir Iy dugc mo
ta trén hinh 6.
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Hinh 6. So do nguyén ly khoi vi xi ly.

Khdi dau vao va dau ra tin hiéu sé:
Khéi ddu vao tin hiéu sé gom 16 dau
vao dugc cach ly quang va bao vé qua
ap. Khdi dau ra sb dugc ndi voi role
cach ly hoan toan véi mach do luong
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giam sat, U23 IC 74HC595 chdt dir
lidu dau ra sb, ULN2803 khuéch dai
dong dé doéng cit 8 role, tiép diém dau
ra role c6 dong lén 5 A/125 VDC, 8
A/220 VAC phu hop cho viéc dong cit



s Khoa hoc Ky thuat va Céng nghé

gian tiép cac may cit hay aptomat ¢
diéu khién.
Truyén thong:

St dung truyén thong qua mang
Internet dé truyén thong tir RTU 1én
Cloud, ding giao tiép truyén thong
RS232, RS485 dé giao tiép véi cac
phin tir do luong, dong cit cua hé
théng va viéc truyén dan dir liéu hoan
toan duoc thuc hién theo chuin truyén
thong cong nghi€¢p MODBUS. Dua
trén cac giao dién don gian cuia RS232,
RS485, cac ban tin dugc dinh dang va
mi hoéa theo chuan MODBUS-RTU.
MODBUS-RTU 1a giao thirc truyén
thong cong nghiép, 1a mot hé thdng
“chit - t6”, “chu” duoc két ndi véi mot
hay nhiéu “t¢”. O day, “chu” 1a thiét bi
RTU, “t6” 1a cac thiét bi hién truong
(phan tir do luong, déng cit), tat ca
duogc két ndi voi mang trong céu hinh
multi-drop [4]. Khi chu MODBUS
RTU mubn c6 thong tin tir thiét bi, chu
s& giri mot thong diép dia chi t6i thiét
bi can lay dir lidu.

Giao tiép Ethernet qua mang
Internet duoc thiét ké trén Module
Ethernet dung vi diéu khién
PIC18F67J60 dugc tich hop sin chuan
Ethernet bén trong. Day la mot giai
phap két ndi hoan chinh, bao gdm
ca module Media Access Control
(MAC) va Physical Layer transceiver
(PHY). Module Ethernet dap ung
tat ca cac chuan IEEE 802.3 cho két
nbi 10-BaseT cap doi xodn, Module
Ethernet sau ché tao nhu hinh 7.

Tram chu:

Tram chu dugc xdy dung dua trén
cac yéu cau cua hé thong: Gom mot
may chu Web (Web Server), mot may
luu du phong (Backup Server), ngoai
ra trong hé thong s& c6 thém cac may
tinh client dé theo doi, giam sat va diéu
khién hé thong qua Internet. Cac may
chu hoat dong lién tuc, khong bi gian
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Hinh 7. Anh module Ethernet sau san xuat.

Thu thap, xt ly T Website
slien | [ ekt J = [ gidm sit
[ [
v v v v v v v v
Thu Doc Iénh| [Di liéu| Dir liéu || Dir liéu||Dit lidu| | Quan Iy || Quéan Thié‘t Xuét
thap d¥|| dicu tai |[thdng tinf|cong to|| dong dang ||ly giam| [1ap diéul|bao cao
ligu tir || khién tir|| khoan || cdc ti | di¢n trr| cat ||nhdp taijsat theof| khién || thong
tu | server || phan |ldongcat| taity ||aptomat khodn || doi ti ké
quyén || haap

Hinh 8. So do chiic nang phan mém hé théng.

doan, doi hoi tinh san sang phai cao, do
vay can nguon cung cap di¢n on dinh,
duong truyén Internet do tin cdy cao.

Thiét ké phin mém

Phan mém may tinh dugc thiét ké
dam bdo cac tinh nang quan ly va gidm
sat nhu d trinh bay ¢ trén. Pé dam
bao nhitng yéu cau d6, phan mém phai
dap tng cac tiéu chi sau: Dé sir dung,
dé hoc, d& thao tac, giao dién truc
quan, dap tmg nhanh, day du cac chuc
ning theo yéu cau va c6 tinh bao mat
cao. Tu d6, nguoi van hanh tai trung
tam diéu khién c6 thé giam sat va diéu
khién dugc hé théng mot cach thuén
tién. Cac chirc ning chinh ctia phan
mém nhu hinh 8 [4, 5].
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Thu thép va xir Iy s6 liéu:

Phan mém thu nhén tat ca dir lidu
tir cac ta phan phdi giri v&, sau do tinh
toan va xir Iy dé luu vao co so dit lidu
(CSDL). Dit liéu duoc truyén nhan
dudi dang cac ban tin dd dugc ma hoa.
Ban tin truyén dugc phan thanh 3 loai
chinh sau: Ban tin thiét lap, ban tin
diéu khién dong cit va ban tin cap nhat

trang thai.

Phan mém thu thap va xu 1y s liéu
duoc thiét ké dya trén giao dién socket,
st dung ngon ngir 14p trinh JAVA va
thiét ké web véi cac cong cu HTML,
CSS [5]. Luu d6 thuat toan cho chuong
trinh dugc mo ta trén hinh 9.



Server mo rong
Socket

Thiét 1ap duong
truyén gitra
Server va cong to

C6 ban tin cdu
hinh méi trong
CSDL?

Nghe ban tin

tir cong to ? Sai—

Dung

bung
v
Phan tich ban tip, Gui bér} tin cau
tach duong truyén hinh xudng cong
dur liu to

!

Ghi dir liéu da xu
1y vao CSDL

Gri thanh cong ?

Dung

( Két thuc )

Hinh 9. Luu d6 thuat toan phan mém
thu thap di liéu.

Trong luu dd, qué trinh hoat dong
ctia phan mém dugc mo ta nhu sau:

Pau tién, sever “ling nghe” cic
ban tin thiét 1ap tir cac client gii dén
qua sb hiéu cong ciia socket ma né da
dugc cong bb sir dung (co thé nhan dix
liéu dugc gui dén tir nhiéu client cung
mot lac). Khi nhan dugc mdt ban tin
bét ky, server s& nhanh chéng giri lai
mot ban tin xac nhan thanh cong. Tiép
theo, server boc tach va gidi ma ban tin
nhan dugc. Cudi ciing, dit liéu s& dugc
luu trit vao CSDL.

Phia Client: Tai ta phan phdi, bo
trung tdm diéu khién RTU dugc lap
trinh theo mot chuong trinh van hanh
thong minh. Chuong trinh tu dong do
dac va giam sat cac thong s6 tai tram,
sau do truyén cac ban tin 1én server.
Ban tin truyén di chira cac thong tin
bao gém: Thong tin nha tram, cac
thong s6 dién (nhu U, L, P, f) va trang

thai cac aptomat.
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CSDL:

Hoat dong co ban ciia CSDL bao
gém quan ly va truy van. Lya chon
st dung phan mém HeidiSQL 9.3 dé
quan ly va st dung ngdén ngir Java,
MySQL dé viét chuong trinh truy xuét
dit liéu. Cu thé CSDL quén Iy cac phan
sau: DU li¢u tai khoan phan quyén; dir
lidu thong tin cac tu dong cét ha ap;
dir liéu thong sé do cua timg ID, ting
cong to ciia mdi tia dong cit; dir lidu
dong cét aptomat.

Giam sat:

V6i muc tiéu giam sat cac thong sb
clia ti, cta cong to va diéu khién thiét
1ap tir xa qua Internet, nguoi van hanh
chi c6 thé thuc hién dugc cac chic
nang nay khi co dugc quyén truy cap
vao hé théng. Trong giao dién Website
¢6 nhiéu giao dién chirc nang khac
nhau, hd trg ngudi giam sat thao tac va
lam viéc thuan tién, bao gém cac giao
dién chic nang chinh sau: Bang nhép
tai khoan; giam sat theo doi; thiét lap
diéu khién (hinh 10).

A A R AT VA DL M T
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b) Giao dién dang nhap va so dd mach luc

Hinh 10. Anh sau khi dua ti vao thir nghiém.
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¢) Giao dién giam sat, thiét 1ap va diéu khién
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Quén Iy quyén ding nhéap hé thong:
H¢ théng phan quyén cho nguoi sir
dung bao gdm 2 loai: Quyén giam
sat theo ddi; quyén diéu khién thiét
lap thong s6 cai dit. Chirc nang phan
quyén c6 rat nhiéu tac dung trong cong
tac quan ly n6i chung va van hanh tram
ndi riéng.

Giao dién ngudi may (Human
machine interface - HMI): Tai may
diéu khién trung tdm cta hé thdng
cung cép giao dién cho viéc giam sat
va diéu khién hé théng. Giao dién nay
dugc xay dung tuong dong véi ban
thiét ké cua so dd truyén thong va so
dd mach luc, don gian cho viéc theo
doi hoat dong va than thién voi nguoi
dung, bao gom:

+ Vung thong tin chung: Thong tin
hé thong chi ra ngay, thang hién thoi.
Thong tin nay cho phép truy cap téi
ctra s6 dang nhap diéu hanh, hién thi
tén cua nguoi tryc va thong tin nay
luon duge an.

+ Banner canh bao: Hién thi nhiing
canh bao mai nhat dugc thiét 1ap thong
qua vi¢c cai dat va khong phu thudc
vao nguoi truc/diéu hanh hé thong.
Mot thanh cudn dugce dung dé xem céc
loai canh bao khac.

+ Giao dién so d6 mach luc dugc
thiét ké dang so dd mot soi dé hién
thi truc quan va cung cép cac thong
tin hoat dong cua hé théng. Trén giao
dién c6 thé lya chon ddi tuong dé xem
thong tin (théng s6 van hanh, trang
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thai dong/cit) chi tiét cia timg phan tir
trong hé thng. Bén canh d6 con quy
udc vé mau sic hién thi, gitp nguoi
van hanh dé dang giam sat va xac dinh
tinh trang thiét bi hay toan hé thong.

+ Gui 1énh: Hé théng xay dung c6
chirc ning tu dong diéu khién céc thiét
bi théng qua cac tham sb dit trude. N6
cling cho phép nguoi truc/van hanh
thao tac téi cac thiét bi thong qua viéc
guri 1énh. D4i voi mdi thiét bi duge lwa
chon diéu khién, s& c6 mot ctra s6 cho
phép giri 1énh diéu khién toi thiét bi
d6. Cac ctra s6 kiéu nay cho phép xem
thong tin chi tiét v& mot thiét bi dién
duogc lya chon nhu: Thong tin vé trang
thai thiét bi; cac 1énh diéu khién thiét
bi; thong tin vé do ludng; cira s6 giam
sat do luong.

+ Xem su kién, canh bao, bao cao:
Céc canh bao ¢ thé xem trén thanh
cudn hodc lya chon dé xem chi tiét hon
dudi dang cua s6. C6 thé lya chon dé
xem cac loai canh bao nhu: Muc canh
bao wu tién; canh bao theo loai hinh
giam sat (dong, 4p, trang thai thiét
bi...). Tuong tu, cac su kién trong hé
thong ciing dugc luu trir va cho phép
xem lai hodc 1ap bao céo.

+ Hién thi biéu dd, do thi: Hién
thi bieu do, do thi duge xuét hién khi
ngudi van hanh mudn quan sat su bién
d6i cua ludi dién & cac tuyén, nhanh,
thiét bi dugc lua chon (tuy theo yéu
cau cta hé thong), hay dé danh gia
thong ké phu tai ¢ cac thoi diém khac
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nhau (biéu db phu tai & cac pha tai cac
thoi diém khac nhau), hoic danh gia
mat can bang pha.

Két qua cua qué trinh nghién ctru
va lap dat, to phan phdi dugc hoan
thién dé thir nghiém van hanh (tai
Trung tdm ART, Truong Pai hoc Dién
luc) vao thang 6/2017. Sau thoi gian
thtr nghiém, tu da dap ung duoc cac
yéu cau dit ra, gitp ngudi van hanh
giam sat cac thong sd cua ludi dién,
dé dang lap cac biéu dd phu tai, dicu
khién tir xa viéc d(’)ng/cz“it cac mach
dién, kip thoi phat hién khi c¢6 su cb
dé tim cach cép dién lai cho phu tai.
Do vay, viéc lép dat ta tg dong phan
phdi giup nang cao do tin cdy cung
cap dién, nang cao chit luong dién
ning, an toan, giam thoi gian mét dién
ctia khach hang (giam chi s6 SAIDI,
SAIFI), dong thoi nang cao tinh kinh
té trong van hanh.

TAI LIEU THAM KHAO

[1] A.G. Phadke (1993), Synchronized
Phasor Measurements in Power Systems, |IEEE
Computer Applications in Power.

[2] J.G.  Proakis  (1995), Digital
Communications, McGraw-Hill, Newyork.

[3] Helsinki (2008), Ageing and life
prediction, Helge Palmen CEEES Helsinki

[4] https: schneider-electric.com; abb.
com; siemens.com; microchip.com; analog.
com; st.com; ti.com; atmel.com. analog.com

[5] Venkata Chaluvadi (2008), Accelerated
Life Testing of Electronic Revenue Meters,
Clemson University Tiger Print.



Khoa hoc Ky thuat va Céng nghé n—

Panh gia kha ning ting tuoi tho méi ciia két cau han
khi dwoc xir ly bang phwong phap rung khir wng suat duw

Bui Manh Cuéong’, Nguyén Vin Duong
Khoa Co khi, Hoc vién Ky thudt qudn sy

Ngay nhan bai 17/10/2017; ngay chuyén phan bién 23/10/2017; ngay nhan phan bién 20/11/2017; ngay chép nhan dang 28/11/2017

Tom tiit:

Ung suit du sinh ra trong qua trlnh han phan 16m 1a cac &ng suit c6 hai, lam cong vénh, nirt giy chi tiét, dic biét
lam glam tudi tho méi ciia két cAu. Vé nguyén tic, khi loai bo dwge cac rng suit dw nay sé lam tang tu01 tho mdéi cia
két cAu han, tuy nhién khi thye hi¢n qua trinh khir ing suét du bang phuong phap rung dong, két cu lai phai chiu
tac dong cua tai trong c1r0’ng birc cé cwong do lo'n v6i tin s6 nhat dinh, diéu nay sé gay ra ton thuo’ng méi cho két
cAu va c6 thé lam giam tudi tho cia ching. Vé vén dé nay, cac nghién ciru trong va ngoai nudéc rat it dwgc cong bé.
Trong bai bio nay, cc tac gia trinh bay két qua nghién ctru, khio sat va so sanh mirc dj thay ddi tudi tho méi cia
két cAu rng dung trén chi tiét truc cing xich may xiic DIKI-5A sau khi han phuc hdi va dwoe xir Iy Khir ing suit du

b:‘ng phwong phap rung dong.
Tir khéa: Két ciu han, rung khir irng sudt du, wng sudt du.
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Evaluating the possibility of increasing
the fatigue life of welded structures
by the vibratory residual stress relief method
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Abstract:

Residual stresses produced in the welding process mostly are harmful ones
which make the welded structures be bent and cracked, and specially reduce
the life of the structures. Applying the residual stress relief method will
increase the age of the connectors; however, when performing the process of
balancing with vibration, the connectors must be influenced by the load at a
high frequency. This will damage the connectors and may reduce their age.
However, domestic and foreign research on this issue is rarely published.
In this paper, the authors present the results of research, investigation and
comparison of the change in the fatigue life of the structures applied on the
IKI'-5A contact shaft after restoration welding and being processed by the
vibratory residual stress relief method.

Keywords: Residual stress, vibratory residual stress relieving, welded structures.

Classification number: 2.3
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Khtr tng sudt du bing phuong
phap rung dong c6 nhing wu diém
n6i troi ma cac phwong phap truyén
thong khac nhu gia hoa tu nhién, t...
khong c6 dugc. Day 1a phuong phép
nhanh, tiét kiém ning luong va khong
lam thay ddi mau sic, thAm my, tinh
chat vat liéu ciia chi tiét. Dac bigt,
phuong phap nay cho phép khu ung
sudt du cho két cdu co khéi lugng va
kich thudc 16n ma phuong phap truyén
théng nhu u khir ing suat du khong
thuc hién dugc. Vi vay, trong nhiing
nim gan day phuong phap khir ing
sut du trong két cau bang rung dong
thu hiit sy quan tim nghién ctru ctia rat
nhiéu nha khoa hoc trén thé gioi, da co
nhitng nghién ctru dé cap va lam sang
to anh hudng cia cac thong sb cong
nghé nhu tan s6, cuong d6 dat luc kich
thich dén hiéu qua rung khtr ing suét
du trong két cau[1, 2]. Tuy nhién, mot
trong nhimng yéu té co ban, quan trong
anh hudng truc tiép dén kha ning tng
dung cua phuong phap nay trong thuc
té ky thuat 13 mic do thay doi tudi
tho ctia két cau khi dugc xur 1y bang
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phuong phap rung khir Gng suat du
lai rat it duoc nghién ciru va d& cap.
Chinh vi vay, viéc nghién ctu, khao
sat va so sanh muc do thay ddi tudi tho
moi cua két ciu tmg dung trén céc chi
tiét thuc té c6 y nghia quan trong trong
viéc ng dung phuong phap nay vao
thuc tién san xuét.

Mo hinh tich liy ton thuong moi va
tudi tho méi cia két cau chiu anh
huéng ciia gua trinh rung khi ing
suat du

Dé danh gia tudi tho moi cua két
céu chiu anh huong ctia qué trinh rung
khir ing suat du, ta st dung mo hinh
tich lity ton thuong moi tuyén tinh do
Miner dé xuét [3-5]. O day, Gmg suét
du dong vai trd nhu tng suat ban dau
trong két cdu va 14 ing suat trung binh
ddi v6i mdi chu trinh chiu tai cua két
cu. Téng tich liiy ton thwong moi
d6i véi chi tiét khi duge xir 1y bang
phuong phéap rung khir tng suat du va
khi khong duge rung khir ing suét du
lan luot dugce xac dinh theo cong thirc
(1) va (2).

D,=D +D, @)

D,=D )

om0

Trong do, D,  1a ton thuong moi
cia két cdu trong qua trinh lam viéc
sau khi dugc rung khir ing suét du, c6
g suat trung binh (Ung sut du) tng
v6i mdi chu trinh chiu ta1 lac ;D,
1a ton that moi cua két céu trong qua
trinh lam viéc khi khong dugc rung
khr Gng sudt du, co ung suét trung
binh (&ng suat du) ung véi m5i chu
trinh chiutailac ; D, D, om0
lan luot duge xélc dmh theo cac cong
thte (3), (4), (5).
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Trong do, N, 1a s6 chu trinh t6i pha
hong theo duong cong moi khi bién do
{ing sudt & mirc i sinh ra do qué trinh
rung khtr ing suét du; n la s6 chu trinh
lap lai cia bién d¢ Gmg sudt & muc i
trong qua trinh rung khir tng sut du;
R 1a s6 muc bién do Gng sudt khac
nhau trong qua trinh rung khir g suat
du; N, >N, lan luot 1a s6 chu trinh
t61 phé hong theo dudng cong moi khi
bién d6 tmg sudt & mic i va c6 (ing suat
trung binh lan lugt 1a o, (img suat du
con lai trong két cau sau khi rung), 6|
(Ging suat du sinh ra trong két cau han
khong duoc xtr 1y rung khir img suat
du),n_ ,n._. lan luot 1a s6 chu trinh
lap lai cua bién do ung suat & muc i
trong qua trinh két cau lam viéc; L 1a
sO bién do ung suat khac nhau trong
qué trinh 1am viéc cua két cau.

S6 chu trinh t&i pha hong N, o>
N,_,,duoc xac dinh trén co s¢ duong
cong moi hi¢u chinh khi ké dén yéu to
anh huong ciia g suat trung binh c, .
G, lam giam giGi han bén moi cua ket
cau theo gia thuyét cia Gerber [4, 5].

C
]vio'mj = m (6)
(@)

Trong do, o, dugc xac dinh theo
gia thuyet cua Gerber [5].

o [a .]2 o
ai_ _1_| ™ 7
—li GE‘

o =—Za ®)

O day, c,,(j=0,1)latmg suét trung
binh hay ung suét du trong két c4u khi
khong dugc xur 1y rung khir mg suét
du va khi duoc rung khir Gmg suat du;
c la bién do ung suét trong mdi chu
trinh chiu tai 7; o, 1a gi6i han bén két
cau; C 1a hé s6 duong cong moi.
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Két ciu trong qua trinh lam viéc
duogc xem la bi pha hong vi moi khi
tong ton that moi tich lily bang 1 [3-5],
hay tu cac phuong trinh (3), (4), (5),
ta c6 két ciu dugc xur ly rung khur img
sut du ciing nhu két cau khong dugc
rung khtr ing suét du s& bi pha hong vi
moi trong qua trinh lam viéc néu tuong
(g thoa mén cac diéu kién sau:

Dr + Daml = 1 (9)
D

om0 = 1 (1 0)

Tir diéu kién (9), (10), ta xac dinh
duogc tudi tho moi trung binh (so chu
trinh 1am viéc dén hong) cia két cau
khi duoc rung khir tng suit du va cua
két cau khi khong dugc rung khir ing
suat du lan luot theo cac cong thirc
nhu sau:

2 i

N,=(1-D)—— (1
L
o ZniamO
_ = (12)
’ i nio‘mO
i=1 Nio‘mO

Céc cong thuc (11), (12) 1a co so
dé danh gi4 kha nang tang tudi tho moi
ctia két cAu nho phuong phép rung khir
mg sudt du.

£ 2 -a ~ 2 ~
Ket qua thuc nghiém va thao luan

Pé minh hoa van dé danh gia kha
ning ting tubi tho moi cua két ciu
dang han khi dugc xtr Iy bang phuong
phép rung khir ing suét du, ta xem xét
bai toan rung khtr ing suit du cho truc
cang xich may xtic OKI'-5A duoc phuc
hoi bang phuong phap han ngdng truc
phai tai vi tri R12 vao than truc (hinh
1). Truc cang xich may xuc lam tir thép
40X, c6 mo6 dun dan héi E = 2,17.10°
Mpa; mat do p = 7,85 kg/m’; 5, = 610
MPa; 6 =430 Mpa [3, 4].
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Hinh 1. Truc cang xich may xic 3Kr-5A.

Sy hinh thanh tng suit du do han
phuc hdi va qua trinh rung khtr ing
suét cho truc cang xich may xtc K-
5A dugc phéan tich trén co sé phuong
phap phan tir hitu han bang phin mém
ANSYS cia My, dugc do kiém tra lai
bang phuong phap khoan 15 theo tiéu
chuidn ASTM E837-01 [6] trén thiét
bi va tem do chuyén dung cia nhém
nghién ctru (hinh 2). Két qua phan bd
{mg sut du do han phuc hdi dugc thé
hién trén hinh 3. Bang 1 thé hién két
quéa phan tich ing suit du va do kiém
tai vi tri sat canh mdi han. Dya vao
bang 1 ta thiy, két qua phan tich va do
kiém kha gan nhau, sai s6 khong qua
10%.

Hinh 2. Tem do ting suat du.

Bang 1. Ung suit du (Von-Mises)
(MPa) tai canh mép han trén truc
cang xich may xidc 3Kr-5A trudc khi
rung khir tng suat du.

Két Keét qua do
. theo phuong q
qua . x  Saiso
mé phap khoan lo (%)
hén theo tiéu chuin ¢
PROTIE  ASTM E837-01
195.3 210,9 8%
KHOA HOC |/, \
a L 60(1) 1.2018
NG NGHE VIt [\am *°")

51818
130128
L0843e3
8.6748e7
6506167
—| 4.3374e7
2.168Te
0.00064999 Min

.00 0.500
0.250

1,000 (m)
0750 "

Hinh 3. Phan b (ing suit du trén truc cang xich sau khi han phuc héi.

g
7

Qué trinh rung khir tng suit du
cho truc cing xich duoc tién hanh theo
khuyén cdo chung cua phuong phap
rung khir ing suat du trong khoang
thoi gian 5 phut, tai tan sé cong huong
ctia két cdu 30 Hz (hinh 4). Sy thay d6i
g suat theo thoi gian tai diém canh
mép han trong qua trinh rung khir tng
suat du duge thé hién trén hinh 5.

2]

Hinh 4. Rung khi ding suat du cho chi tiét truc cang xich.

Tir db thi hinh 5 ta thdy, qua trinh
tich thoat img suat du thuc sy chi xay
ra trong vai traim chu ky dau, sau d6 6n
dinh va khong d6i. Phan b6 ung suét
du trén tryc cang xich sau qué trinh
rung khu duoc thé hién trén hinh 6.
Truc cang xich sau khi rung khtr ung
sudt du duoc do kiém bang tem do va
thiét bi chuyén dung ctia nhom tac gia
tai canh mép han, gﬁn vi tri do trudc
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Hinh 5. Su thay d@i ting suat theo thoi gian tai diém canh mép han trong qua
trinh rung khd ding suat du.
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Hinh 6. Phan bd ting suat du trén truc cang xich sau khi rung khir ding suat du.
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Bang 2. Ung suat du (Von-Mises) (MPa) tai canh mép han trén truc cang xich
sau khi rung khi dng suat du.

Két qua do theo phwong phap

Két qua md phéng Kkhoan I3 theo tiéu chuin ASTM Sai s6 (%)
E837-01
76,1 68,1 -10%
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Hinh 7. Phan bé tng suit trén truc cing xich trong qua trinh lam viéc trong
2 truding hgp sau khi dugc rung khii iing suat du (A) va khi khong dugc rung
khir dng suat du (B).

A
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d6, két qua mo phong va do kiém dugc
thé hién trén bang 2.

Truc cang xich sau khi han phyc
hdi phai lam viéc trong diéu kién chiu
ubn dudi tac dung cua tai trong dang
mach dong ¢ 2 dau tryc véi cuong
d6 lyc 1a 40.000 N, phan bd tung suét
trong qua trinh lam viéc cda truc cang
xich dugc thé hién trén hinh 7.

Dua vio su thay d6i ing sudt theo
thoi gian trong qua trinh rung khir ng
sudt du (hinh 5) va ung suét sinh ra
trong qua trinh tryc cang xich lam viéc
(hinh 7), nhom nghién ciru tién hanh
tinh toan tudi tho moi cho truc cang
xich may xtc OKI-5A trén co s¢ su
dung t6 hop chuong trinh DAFLAPS
[5, 7, 8]. Pay 1a t6 hop chwong trinh
da dugc nhom tac gia nghién ctru, xay
dung tai phong thi nghiém co dién tu
thugc Truong Pai hoc Ky thuét téng
hop quéc gia Irkutsk (Lién bang Nga)
va da dugc cap bang so hiru tri tué [7].
Két qua phan tich tudi tho méi cho truc
cang xich trong hai truong hop khi truc
cang xich duoc xir Iy bang cong nghé
rung khir tmg sudt du va khi khong
dugc rung khir ing sudt du thé hién
trén bang 3. Két qua tinh toan ta thiy
rang tudi tho moi cuia truc cing xich co
thé tang 1én trén 30% khi dugc xir 1y
bang cong nghé rung khir tng suit du
trong thoi gian 5 phut, tuy nhién khi
tang thoi gian rung khir Gmg suat du
1én 35 phut tudi tho cua né lai giam
(bang 4).

Bang 3. Tudi tho méi (s6 chu trinh
lam viéc dén héng) cla truc cing
xich may xidc 3Kr-5A khi rung khi
ting suat du va khi khong dugc rung
khir éing suat du - thoi gian rung 5
phit.

Khi rung Khi khong

khir (rng rung khir iing S(i:; S)O
suat dw suat dw N
4,37E+09 2,86E+09 34,6%




Bang 4. Tudi tho méi (s& chu trinh lam viéc dén héng) clia truc cang xich may
xtc 9Kr-5A khi rung khi ing suat du va khi khéng dugc rung khi ting suat du

trong thoi gian rung 35 phuit.

Khi rung khir ing suit dw

Khi khong rung khir ing suit dw

Sai s0 %

1,92E+09

2,86E+09 -48%

Ung suit du sinh ra trong qua trinh
han phén 16n 13 ¢6 hai, lam giam tudi
tho cua két cAu. V& nguyén tic, khi
giam duoc cac ung suit du sinh ra
trong qué trinh han s& 1am tang tudi tho
cho két cau. Mot trong nhimg phuong
phap co thé lam tang tudi tho cho két
céu dang han chinh Ia tng dung cong
nghé rung khir tmg suat du. Cac két
qua nghién ctru cho thiy, ung dung
cong nghé rung khur tmg suat du doi
v6i két cau dang han c6 thé 1am ting
tudi tho cho chung, trong trudng hop
nay c6 thé lam ting tudi tho cho truc
cang xich may xtic DKT-5A dén 34%.
Tuy nhién, tir két qua nghién ctru ciing
cho thay thoi gian thyc hién rung quéa

TAP CHI

HOA HOC |/,
ONG NGHE I} Nam 60(1) 1.2018

lau khong nhiing khong lam gidm ung
sudt du ma con lam giam tudi tho cta
két cdu, tham chi gay pha hong moi
cho két ciu ngay trong qua trinh rung
khir img sut du.
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Nghién ciru, thlet ké va ché tao may tuyén than
huyen phu kiéu banh xe dirng

Cao Ngoc Pau’, Nguyén Anh, Lé Vin Loi
Vién Co khi Nang luwong va Mo, Tap doan Cong nghiép Than - Khodng san Viét Nam
Ngay nhén bai 6/9/2017; ngay chuyén phan bién 8/9/2017; ngay nhan phan bién 9/10/2017; ngay chp nhan ding 18/10/2017

Tom tiit:

Nha may sang tuyen than Vang Danh 2 1a m§t hang muc diu tw quan trong nam trong “Quy hoach phat trién nganh
than dén 2020, c6 xet trién vong dén niam 2030”. CAc thiét bi chinh ciia Nha may duge ché tao ¢ trong nuwéc theo Du
an KH&CN cép qudc gia “Nghlen ciru cong nghé, thiét ké va ché tao mét so thiét bi chinh cho Nha may sang tuyén
than Vang Danh 2 véi cong suit 2 triéu tin/nim”. Trong khudn khd Dw an nay, Vién Co khi Ning lwong va Mé
(IEMM-TKYV) da dugec B§ KH&CN giao thuc hién dé tai “Nghién ciru thiét ké va ché tao may tuyén huyén phi banh
xe ditng cho Nha may sang tuyén than Vang Danh 2”, gdm cac may MTHP-20 va MTHP-16, 1a nhirng thiét bi cong
nghé chinh trong toan b diy chuyén sian xuat. MTHP-20 va MTHP-16 di dwoc nghién ciru, thiét ké theo miu may
CKB-20 (do Lién X6 ché tao) véi mot sé cai tién va hoan chinh vé cong nghé, két ciu, vat liéu ché tao va da dwoc ché
tao bang cong nghé tién tién hién cé trong nwéc véi su tro givip ciia may CNC. Trong 2016-1017, cic may di dwoc

lip dit, chay thir ¢6 tai lién dong 6n dinh véi toan by diy chuyén san xuit va sin sang cho san xuit.

Tir khéa: Mdy tuyén huyén phit banh xe dieng, MTHP-16, MTHP-20, Nha mdy sang tuyén than Vang Danh 2.

Chi s6 phén loai: 2.3

- re P
Dat van de

Quyét dinh sb 403/QD-TTg cua
Thu tuéng Chinh phu “Phé duyét diéu
chinh Quy hoach phdt trién nganh
than dén 2020, c6 xét trién vong dén
nam 20307 da dinh hudng san lugng
than thuong pham “Khodng 47-50
triéu tan/nam vao 2020; 51-54 triéu
tan/nam vao 2025 va 55-57 triéu tan/
nam vao 2030”. Theo dinh huéng do,
Tap doan Cong nghiép Than - Khoang
san Vi¢t Nam (TKV) s€ duy tri va nang
cip cac nha may tuyén than trung tim
va cac xudng, cum sang hién co & cac
mo, dau tu thém cic nha may tuyén
than méi cong suét 10n, cong nghé tién
tién. Nha may sang tuyén than Vang
Danh 2 (cong suit 2 tridu tin/nam) 1a
mdt hang muyc dau tu quan trong trong
cac nam 2015-1017 thudc quy hoach
trén. Cac thiét bi chinh ciia Nha may
duoc tu luc ché tao & trong nudc theo
Dy an KH&CN cip qudc gia “Nghién
citu cong nghé, thiét ké va ché tao mot

"Tac gia lién hé: Tel: 0913201946
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s6 thiét bi chinh cho Nha mdy sang
tuyén than Vang Danh 2 céng sudt 2
triéu tan/nam”. Trong khuon khd Dy
an nay, Vién Co khi Nang lugng va Mo
(IEMM-TKV) da dugc B KH&CN
giao thuc hién dé tai “Nghién citu
thiét ké va ché tao mady tuyén huyén
phu banh xe dirng cho Nha may sang
tuyén than Viang Danh 2" gdbm 2 may
MTHP-20 va MTHP-16. Bay la nhiing
may cong nghé chi yéu trong day
chuyén san xuat cia Nha may sang
tuyén than Vang Danh 2. Viéc nghién
ctru ché tao thanh cong cic may néu
trén 1a yéu t6 hang dau quyét dinh hiéu
qua cua dau tu Nha may sang tuyén
than Vang Danh 2 va khang dinh kha
nang tu lyc ché tao nhitng may tuong
tu.

Phuong phap va néi dung nghién
cliu

- Tong quan vé cong nghé tuyén
than huyén phu.

- Khéo sat thuc té, danh gia uu
nhuge diém ctia may CKB-20 (Lién
X0) trong sudt qua trinh van hanh tai
Nha may sang tuyén than Vang Danh
1.

- Nghién ciru, thiét ké va ché tao
theo miu may CKB-20: Tinh todn
kiém tra cic tinh ning co ban, can
nhic chon Iya cac giai phap cong
nghé va két cAu, quyét dinh mot s6 cai
tién va hoan chinh, chon lua vat liéu
va lap ban v& ché tao cac may tuyén
huyén phu banh xe dimg MTHP-20 va
MTHP-16, bao dam phu hop ¢ muc
t6i da voi than nguyén liéu va yéu
cdu than san phim cua Nha may sang
tuyén than Vang Danh 2. Sir dung céc
phén mém nhu Autodesk, Autocad,
Autodesk Inventor... trong qué trinh
thiét ké.

- Ché tao may dugc thuc hién trén
cac thiét bi cong nghé tién tién hién
¢6 trong nudc vai sy trg gitp cua may
CNC.
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Abstract:

Vang Danh 2 Coal Screening Plant is an important investment item in the
“Coal Industry Development Plan up to 2020 with the prospect up to 2030”.
The main equipment of the plant are domestic products belonging to the
National Science and Technology Project “Research, design and manufacture
of main equipment for Vang Danh 2 Coal Screening Plant with the capacity
of 2 million tons per year”. Within the framework of this project, Institute
of Energy and Mining Mechanical Engineering IEMM-TKYV) has carried
out the subproject “Research, design and manufacture of vertical wheel
dense medium separators for coal dressing Vang Danh 2 Coal Screening
Plant”, including MTHP-20 and MTHP-16, which are main technological
machines of the production line. MTHP-20 and MTHP-16 have been
researched, designed according to the prototype CKB-20 (manufactured by
Soviet Union), improved and completed in terms of technology, structure,
and fabrication materials, and manufactured by the advanced technologies
available in Vietnam with the help of CNC system. In the period of 2016-
2017, they have been installed, tested with intermittently stable load with the
entire production line and are now ready for production.

Keywords: MTHP-16, MTHP-20, Vang Danh 2 Coal Screening Plant, Vertical
wheel dense medium separator.

Classification number: 2.3

- Lip dat va chay thir c6 tai lién
dong vai toan bo day chuyén san xuét
cua Nha may.

Tong quan vé cong nghe tuyén than
huyén phu

Tuyén than trong mdi truong huyén
phu (goi tit 1a tuyén than huyén phit)
vé ban chét thudc cac qua trinh tuyén
trong lyc trong moi truong long. Moi
truong long & day bao gdm nudc
(H,0), cac dung dich ndng va huyén
phi. Huyén phu thuong st dung hdn
hop nudc véi cac hat min khoang chét,
lo limg dudi dang huyén phu. Nguyén
1y tuyén huyén phu la: Huyén phu tao
ramoi truong nang, & d6 nhitng khoang
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vt ¢ ty trong nho hon ty trong huyén
ph s& ni 1én, trong khi nhirg khoang
vét ¢o ty trong 16n hon ty trong huyén
phu s& chim xudng.

Tuyén huyén phi c6 vi tri hang
dau trong tuyén than, nhat 1a d6i véi
céc loai than kho tuyén. Huyén phu
magnetite duogc dung phd bién, trén co
s nhiing dac tinh sau:

- Than c6 khbi luong riéng trong
khoang 1.300-1.900 kg/m?;

- ba tap co khéi lugng riéng trong
khoang 2.600-3.000 kg/m?;

- Nuée (H,0) c6 khdi lugng riéng
13 998,23 kg/m® & 293 K (20°C), trong
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khi magnetite (FeO.Fe,0,) c6 khdi
lwong riéng ~ 5.000 kg/m?3. Huyén phu
duoc tao ra boi cac hat min magnetite,
tron déu va ¢ trang thai lo limg trong
nudc, c6 khdi luong riéng t6i da 2.500
kg/m?.

Theo nguyén 13’1 hoat déng, cac
thiét bi tuyén huyén phu c6 thé duoc
phan thanh nhom cac may tuyén huyen
phu bé (chia tach trong luc don thudn)
va nhom cac may tuyén huyén phu ly
tam (két hop ung dung luc chia tach ly
tam). Cac may tuyén huyén phu tang
quay va banh xe (nghiéng va dung)
1a nhitng loai phd bién cia nhom thi
nhat. Xoay 16¢ huyén phu (cyclone) 1a
loai phé bién ciia nhém thir hai.

Cong nghé tuyén than huyén phu
da duoc ung dung thuong mai tur
nhitng nim giita thé ky XX va hién c6
vai trd chu yéu trong tuyén than trén
thé gidi. Trung Quéc, My, An D9,
Australia, Indonesia, CHLB Nga, Nam
Phi, CHLB buc, Ba Lan, Kazakhstan
la nhling nude c6 san luong than hang
dau, gop phan chi yéu vao tong san
lwong than cua thé gidi (~ 6,9 ty tin/
ndm vao ndm 2016 - coal and lignite)
[1]. Tai cac nudc nay, san luong than
tuyén huyén phu chiém ~ 50% so voi
20% tuyén ling, 15% tuyén ndi... O
Nam Phi, ty 1¢ tuyén than huyén phu
tham chi tdi trén 80%.

O Viét Nam, cong nghé tuyén huyén
phil da dugc tng dung tai cdc nha may
tuyén than trung tim Cua Ong, Hon
Gai, Vang Danh 1 va nha may tuyén
than cong ty PT.Vietmindo Energitama
- Indonesia v&i cac loai may tuyén
huyén phu banh xe (nghiéng va dung),
may tuyén huyén phu tang quay va
xody l6¢ huyén phu [2].

Khdo sat ve sif dung may CKB-20
tal Nha may sang tuyén than Vang
Danh 1

May tuyén huyén phu banh xe
ding CKB-20 (do Lién X6 ché tao)
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da duoc dua vao st dung tai Nha may
sang tuyén than Vang Danh 1 tir nim
1972, v6i cong suét ban dau 0,6 triéu
tan/nam. Cho t6i nay, may van dang
dugc sit dung két hop voi cac may
xody 16c huyén phu. Thuc té nhiéu
nim van hanh cho thdy may CKB-20
¢6 nhiing uu viét sau:

- Mic du co chi phi dau tu, chi
phi san xuét, dic biét 1a chi phi ning
lugng va chi phi bao dudng cao hon
tuyén lang, nhung may CKB-20 cho
hiéu suét thu hdi than sach cao, c6 thé
dat t6i 98-99% ddi voi than khé tuyén,
trong khi tuyén ling chi dat 92-93%.

- Méay CKB-20 tuong ddi thich hop
v6i than cdp hat 16n (10-250 mm), khé
tuyén, cho nang suét tuyén cao (> 500
tén/gi(‘y than dau vao), két cu gon, do
bén cao, hoat dong on dinh.

- CKB-20 c¢6 nhiing uu viét so véi
may tuyén tang quay: a) C6 2 dong
huyén phu, chiay ngang va dimg (may
tang quay chi c6 dong chdy ngang)
nén do 6n dinh huyén phu t6t hon; b)
Chiéu cao 16p huyén phu cia CKB-20
16n hon nén kha ning 1an d4 tap vao
than it hon; ¢) Gidi han trén cép hat
cua CKB-20 1a 250 mm (cua may tang
tréng la 100 mm) cho phép léy ra cac
loai than cuc la, 1b, lc; d) Ti€u thu
nang lugng it hon do khéng can dap
tr 250 mm Xuéng 100 mm va do chi
can quay banh xe thao d4 trong khi
mAy tang quay phai quay ca thung day
tai; e) Cho ty 1€ than cuc cao hon, ty 1€
than bun thip hon, giam tai cho khau
xu 1y bun.

Tuy nhién may CKB-20 ciling c6
mot sd nhuoc diém:

- ba vun U dong o6 day thung
tuyén can tro, thdm chi lam rung
lic va ding banh xe dung. Pay la
nguyén nhan chinh cta hién tugng
két cdu hop banh xe bi “van vo dd”,
gdy qua tai, thdm chi lam chay dong
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co din dong. Dé khic phyc, Nha may
sang tuyén than Vang Danh 1 da ting
cong xuit dong co ciia CKB-20 tir 5,5
1én 11 kW, rdi t6i 15 kW, may méi c6
thé hoat dong on dinh.

- Tiéu hao magnetite cao, khoang
2,95 kg/tén than sach.

Trong sudt qua trinh van hanh, may
CKB 20 di duoc cai tién va nang cap
mot s6 1an. Tur cudi thap ky 90, Vién
Co khi Nang luong va Mo da nghién
ctru, thiét ké va ché tao nhiéu bd phéan

San pham vao

; S

va phu tung cha yéu ciia may CKB-20
(banh xe thai, bo truyén dong...) [3,
4].

Thiét ké may MTHP-20 va MTHP-16

Céc may tuyén huyén phu banh xe
ding MTHP-20 va MTHP-16 duoc
thiét ké theo mau may CKB-20 véi
nhing cai tién nhat dinh. So dd nguyén
1y va két cu ctia may dugc thé hién &
hinh 1 va ning sudt tinh toan ctia may
mau CKB-20 duoc thé hién & bang 1.
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Hinh 1. So do nguyén ly (trén) va két cAu may tuyén huyén phii banh xe diing

(dui).

1. Mang cap liéu; 2. Dong liéu; 3. Thao san phdm nhe (n6i); 4. Thao vat théi (chim); 5, 6. Dong
huyén pha (diing va ngang); 7. Thung tuyén; 8. Banh xe ding (tai vat thai); 9. Bo truyén dong; 10.
Bo6 canh gat than (vat ndi); 11. Gau tai banh xe ding.

Bang 1. Nang suat tinh toan ctia may mu CKB-20.

Ning suét (t?in/gi(‘r)

C# hat : :
Huyén phu 1.500 kg/m’ Huyén phu 2.000 kg/m’
6-25 135 150
13-100 150 165
13-200 155 170
25-100 155 170
25-300 170 190
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Trong thiét ké, van d& duogc tap
trung giai quyét 1a khic phuc hién
tuong két chu hop banh xe bi “van vo
d6”, gy qua tai, c6 thé lam chay dong
co dan dong. Cac giai phap cu thé duoc
dé xuat 1a: Tang tan suat 1am sach d4
thai lang ¢ day thing tuyén it nhit 2
ngay 1 lan, thay vi 1 tuan 2 lan; dat
hé théng riéng cd thé x4 d4 vun dinh
ky & day thung tuyén, ma khong can
phai xa huyén phu; thiét 1ap ché do
bao v¢ dong co qua tai phu hop voi
ngudng cho phép lugng da ling & day
thung tuyén dé xa day kip thoi. Noi
dung thiét ké cai tién cha yéu 1a thay
vi dung 1 bo din dong 15 kW dugc
lap & 1 bén, nay dung 2 bo din dong
gidng nhau 2x7,5 kW dugc dit can
d6i 6 2 bén banh xe dimg. Can clr cua
cai tién nay 1a su tac dong ldn nhau
cua lyc can banh xe F_(do da tich tu
& day thung tuyén) va lyc dan dong
banh xe ding P (hinh 2). Gia tri F_
phu thudc vao ma sat cua loai da thai:

F=1G

Trong do, f 1a hé s6 ma sat gitta
da va thép; G 1a tong luc banh xe tac
dong 1én 16p da day thung tuyén, tao
ra boi tong khdi lugng cua banh xe
va khéi luong cua da thai chta trong
cac gau tai da.

Luc can F_tac dong nguoc voi
luc ddn dong banh xe dimg P. Trong
trang thai lam vi¢c qua tai, cac lyc P
va F_(c6 gia tri tuyét dbi bang nhau)
gdy ra momen xodn cho 2 thanh bén
banh xe. Khi banh xe duoc dan dong
can dbi ca tir 2 bén, gia tri P & mdi
bén chi con mot ntra. Khi 16p da vun
day thung ddy tao ra luc can F_léch
mot bén, né sé& bi luc din dong clung
phia, nguogc chibu, triét tiéu mot nira.
Khi do, gia tri momen xo0dn cac bén
thanh banh xe cling gidm di mot nia
va lam gidm khd nang gay ra, tham
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0 4

Hinh 2. So d luc can chuyén dong banh xe diing do da vun 6 day thung tuyén

gay ra.

1. Banh xe ding; 2. Gau tdi; 3. Thung méy tuyén; 4. Lop da vun & day thang tuyén.

chi triét ti€u hién tugng “van vo do”.

Mot cai tién khac 1a gin nhu toan
bo thung tuyén, banh xe ding duoc
lam bang thép khong nhidm tir SUS
304 (thay vi bang thép thuong nhu cua
CKB-20), nhim chéng su bam dinh
clia magnetite vao thanh thung tuyén
va banh xe.

Ché tao, lip d3
e tao, lap dat

Trong nam 2016, cac méy MTHP-
20 va MTHP-16 da duogc tu luc ché
tao tron bo, voi nang Suit va cac thong
s6 k¥ thuat theo dung yéu cau cia du
an dau tu Nha may sang tuyén than
Vang Danh 2 (bang 2). Qua trinh ché

Bang 2. Ddc tinh ky thuat thuc t&€ cha cac may dugc ché tao.

. g X May miu May dwoc thiét ké
TT Thong so Don vi
CKB-20 MTHP-20 MTHP-16
1 Bérong thung tuyén (dong san phim ndi) mm 2.000 2.000 1.600
2 Nang suét (than vao, 15-200 mm) tan/gio 190-240 190-240 150-180
3 Bénh xe dimg (gudng tai d4) Chiéc 1 1 1
Puong kinh ngoai mm 3.860 3.860 3.460
Rong (trong) mm 1.200 1.200 1.200
S6 gau tai Géau 8 8 8
Téc d6 quay v/ph 2 2 2
4 B¢ dan dong banh xe dimg Bo 1 2 2
Hop giam téc Hop 1 2 2
Dong co dién kW 1x15 2x7,5 2x5,5
5 B gat than Bo 1 1 1
Duong kinh banh gat mm 1.200 1.200 1.200
Bé rong banh gat mm 1.968 1.968 1.530
Téc do quay v/ph 13,5 13,5 13,5
Dong co dién kW 1x2,2 1x2,2 1x2,2
6 Kich thude bao (DxRxC) m ~ 5x5x4,5 ~ 5x5x4,5 ~4,8x4,2x3,6
7 Khbi lugng toan méay kg 16.000 17.277 16.290
33
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tao duogc thuc hién tai Nha may Ché
tao may - md thudc Vién Co khi Nang
lugng va Mo két hop voi Cong ty Moi
trueong cong nghé, Cong ty Co khi Viét
- Han, Cong ty Co dién Dai Duong va
Cong ty May dién Viét - Hung, ing
dung cong nghé tién tién hién co trong
nudc voi sy trog giap cia may CNC.
Céac may da dugc lap dit dong bo véi

toan by day chuyén san xuat ciia Nha

may sang tuyén Vang Danh 2 (hinh 3).

4/ ,i §

may sang tuyén than Vang Danh 2.

Hinh 3. Mady MTHP-20 do IEMM-TKV thiét k&, ché tao dugc lap dat tai Nha

Chay thif co tai

Trong 6 thang dau nim 2017, cic
may da chay thtr ¢ tai lién dong voi
toan bd day chuyén san xuat, gdom 4
dot: 3 dot dau, mdi dot trong ~30 gio
va dot 4 trong 61 gid. Than dau vao
dugc lay tir mé Vang Danh (bang 3),
v6i tong luong mau 1a 51.000 tan. St
dung huyén phu magnetite v&i khi
lugng riéng 1.960-2.000 kg/m?.

Chat lwong may di dugc minh

Bang 3. Phan tich do tro trong than nguyén liéu (1o giéng Canh Ga, Vang

Danh) [5].
Cép hat (mm) +100  50-100 35-50 1535  6-15 3-6 1-3 0-1 Téng
Ty phin (%) 11,59 12,92 9,22 1385 11,44 12,04 11,04 179 100
Do tro A (%) 40,63 42,98 39,54 3849 3573 2534 26,78 2846 3443
2 N A e
Bang 4. Cac dot chay thii va do tro A, clia san pham.
N Cic dot chay thir 1 2 3 4 Yéu ciu
1 S6 gio chay co tai 88 61
2 Luong than vao (tén) 33.565 17.473
3 DotroA SP(%)
Than sach 6,95-9.36 6,98-9.26 7.80-9,92 6,19-7.98 1-10
Than trung gian 27,78-32,18 27,70-43,31 32,26-39,66  31,04-40,84 ~31
Dé thai 77,52-82,34 76,78-82,69 78,34-80,27  79,90-82,21 >77
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ching bing cac dot chay thir lién
dong. Két qua nhu sau:

- Ning suat day chuyén dat 95-98%
(méc du do am than dau vao > 12%,
cao hon quy dinh do bi anh hudng
mua). Nang sudt may hoan toan dap

ung yéu cau.

- D6 tro A, ctia san pham tuyén dat
yéu cau (bang 4).

- Khoéng c6 hién tugng rung lac,
ding banh xe, dan téi viéc banh xe bi
qua tai, “van vo d6”. Viéc st dung vat
liéu thép khong ri SUS 304 khong bi
nhiém tir da lam ting tinh chéng mai
mon ctia thiét bi, giam lugng magnetite
bam dinh vao thing tuyén va banh xe.

- Mt 6 ton tai: Ty 1€ than cuc dudi
¢& con cao (khong phai 16i may tuyén
ma do giai phap van chuyén chwa thuc
su hop ly lam than bi v& vun); mirc do
tach dim gd chua that tt, boi ty trong
ciia gd dam bi thay d6i do thoi gian

ngam nudc.

Nhu vy, tinh nang cong nghé cua
cac may duoc ché tao hoan toan c6 thé
dap tmg yéu cau day chuyén san xuét
theo thiét ké: Tuyén than cap 15-200
mm bang MTHP-20 d¢ loai da trudc,
sau d6 qua sang tach huyén phu, rdi
qua MTHP-16, cho 2 san pham 1a than
sach va trung gian. Than trung gian dé
cép cho nhiét dién. Than sach duogc
tach, rira huyén phu va qua sang phén
loai ra cac san phdm cam tuyén, than

cuc la, 2a, cuc 4a, va cuc 5.
Ve ~
Ket luan

- Thiét ké va ché tao thanh cong
cac may tuyén than huyén phu banh
xe dung MTHP-20 va MTHP-16 da
khang dinh mot hudng di ding dén dé
phat trién bén ving cong nghé tuyén



than huyén phu ¢ Viét Nam.

- Ty luc & muc c6 thé dé ché tao cac
thiét bi tuyén than huyén phu thay thé
thiét bi nhép ngoai. Nganh co khi mo
Viét Nam néi chung va Vién Co khi
Néng luong va M no6i riéng da minh
chung khé nang thuc té ctia minh trong
viéc cung cdp cac may tuyén huyén
phu, ciing nhu mot sé may tuyén va
may phu trg khac nhu tuyén tur, loc
chan khong, thiét bi van chuyén... cho

nganh than va nganh khai khoang.

- Nhimg thiét bi tu luc ché tao c6
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chat luong dép tmg yéu ciu san xuét
va gia thanh thuong thdp hon nhap
ngoai. Tuy nhién can c6 chinh sach
khuyén khich va tao déu ra cho cac
thiét bj ndi va tiép tuc dau tu nghién
ctru dé nang cao chit lugng va thuong

hiéu cta ching.
LO1 CAM ON

Ching t61 xin trdn trong cam on
su ung ho cia B6O KH&CN, B Cong
thuong trong quéd trinh thuc hién

nghién clru nay.
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Nghién cu’u phwong phap

xac dinh hé s0 can giam chan 6 to

A

Ding Viét Ha"
Cuc Dang kiém Viét Nam
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Tém tit:

Khi nghién ciru vé ém diu chuyén dong 6 té khach, viéc giai bai toan dao ddng la rit cin thiét. Tuy nhién, cac thong
s0 dau vao ciia bai toan dao dong nhu do cirng, hé so can giam chan hau nhw khéong cé. Trong bai bao nay, tiac gia
trinh bay phwong phap gian tiep xac dinh h¢ so can giam chan.

Tir khéa: Hé sé cin giam chin, 6 té, phwong phdp.

Chi sé phén loai: 2.3

A method for determining
the damping coefficient for car
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Abstract:

While researching on the movement comfort of passenger
cars manufactured and assembled in Vietnam, studying
the vibration issues is necessary. To study vibration, it is
important to determine input parameters (for example,
hardness and coefficient of damping). The article
mentions on indirect method of the damping coefficient
determination.

Keywords: Car, damping coefficient, method.
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Khi thiét 1ap hé phuong trinh vi phan mé ta dao dong 6
t6 khach thi can c6 cac thong s6 ddu vao bao gdm: P cling
16p, nhip, hé sb can giam chan, cac kich thudc, khdi luong
cac phan tir dugc treo va khong duogc treo... Trong do, hé sb
can giam chan 1a mot thong s quan trong anh huong 16n téi
dac tinh dao dong cua xe [1].

Trén thé gidi, nguoi ta co thé xac dinh duoc hé s can
giam chan mot cach truc tiép khi st dung cac thiét bi hién
dai c6 kha ning tao ra dao dong vdi tan s cao (hinh 1) [2].

Hinh 1. Thiét bi xac dinh hé s can giam chan truc tiép.

Tuy nhién, cac thiét bi nay co gia rat cao va hién & Viét
Nam chua phé bién. Dua trén co so 1y thuyét vé dao dong
cling nhu cac phuong tién va thiét bi sin co, tic gia xin gidi
thiéu phuong phap gian tiép xac dinh hé s6 can giam chin
su dung db thi tit dan cua dao dong than xe [3].



Ca o Iy thuyét

Xét mo hinh dao dong phang 6 to khach 2 cau ¢ bd
phén giam chan (hinh 2) [4].

Z1 ! JZz
Wi k] 3 P

Ci ki

G
<3

L

Hinh 2. M6 hinh phéng 6 t6 khach hai cau.

Viée xéc dinh hé sb can giam chin duoc thuc hién gian
tiép thong qua xac dinh hé so dap tat dao dong than xe (Quy
chuan QCVN09:2015/BGTVT) [5] nhu sau (hinh 3).

Z(t)

J

(\ A
—

A

T

Hinh 3. Pudng cong dao dong tit dan than xe.

L an Lo 1A N A A .. A.
Mrc d0 tat dan dao dong trén cau thiri: D, =—1L
i2

Trong do: A, : Khoang cach hai dinh 2 va 3; A_: Khoang
cach hai dinh 3 va 4.

Hé sé tat dan ; cua dao dong than xe tai cAu thi i:

Vi =—f—— )

Mit khéc: = )

VimoJeM

Trong do: K.: H¢ s6 can giam chén tai cau thtr i (Ns/m);
C;: Do cing h¢ thong treo tai cau thr i (N/m); M;: Khoi
luong phan dugc treo phan bo cau thi i.
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B6 qua ma sat kho ctia nhip, tir (1) va (2) suy ra h¢ s6 can
giam chan tai cau thu i

K; =2y,;,/CM. 3)
Thi nghiém

Théng sé thi nghiégm: Tién hanh thi nghiém minh hoa
xéc dinh hé sb can giam chan xe 6 t6 khach 29 chd Hyundai
County HD 29E3.

Thiét bi thi nghigm: Dé xac dinh duoc hé sb can giam
chén, ta sit dung thiét bi do dao dong chuyén dung (hinh 4).

Hinh 4. Thiét bi do dao dong Servo Type Vibration VM
5112.

Day 1a thiét bi do ghi va v& d6 thi dao dong ciing nhu cho
phép xir 1y, lay sb lidu truc tiép trén do thi dao dong. Cac
thong sé chu yéu cua thiét bi gdm: Thiét bi do VM - 5112.
IMV (dai do: 0-100 Hz); bd cam bién gia tbc VP-5112; phan
mém xu ly tin hiéu VIB 3D; pham vi do: 0-100 Hz; dai
do gia tde: 0,1-1.000 cm/s?; nhiét d6 lam viéc: 0-50°C; s6
kénh do: 3 kénh; tiéu chuén dap ung: ISO 8041; ISO 2631;
QCVN 09:2015/BGVT [5]. Ngoai ra, con sir dung cac thiét
bi phu tr¢g cho thi nghiém, gém tai thay thé; buc tao dao
dong; dong ho do nhiét do, d6 4m; ddng hd do ap sudt 16p.

Diéu kién thi nghiém: Nhiét do: 27°C; d6 am twong ddi:
80%.

Quy trinh thi nghiém [6]: Tién hanh do nhiéu lan theo
quy trinh sau:

+ Budc 1: Tao thé niang cho xe (xe nd may, chay 1én buc
tao dao dong - hinh 5).

+ Budc 2: Tat may, dua tay sd vé vi tri trung gian (tay
56 0).

+ Budce 3: Khai dong bo thiét bi do dao dong.
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4pp ™ + Budc 4: Chét tai, kiém tra ap suat 16p xe.
T + Buéc 5: Gén cam bién 1én san xe (hinh 6).
1207 X + Budc 6: Dt thoi gian do cho may (3 gidy).
800" ! + Buéc 7: Biy cho xe roi buc.

+ Buéc 8: Tinh toan hé sd D trén do thi.
+ Budc 9: Can trong luong phan dugc treo cia xe.

+ Budc 10: Tinh hé s6 tit dan dao dong than xe (theo
QCVN 09:2015/BGVT) [5] .

+ Budc 11: Tinh hé s6 can giam chan cau trude va cau
sau.

So d6 do dugc gidi thiéu trén hinh 7.
Két qua thi nghiém

Khéi luong phan duoc treo 6 t6 va do cimg nhip (bang

1.
N T X R Bang 1. Khoi lugng phfin dugc treo va do ciing nhip.
San xe tai vi tri cau truéc. San xe tai vi tri cau sau. ° ° °
Hinh 6. Vi tri Idp cam bién trén san xe. Khéi Iugng dugc treo Db cimg nhip
Céu trude (kg) Cau sau (kg) Trude (N/m) Sau (N/m)
Cam bién dao dong Cim bién dao dong
tai ciu trude tai ciu sau 2240 3154,1 193844 177007

Heé sb tit dan dao dong than xe (hinh 8).

Thiét bi do dao déng
Servo Type VM-5112

N

Phan mem do dao dong|
VIB 3D M Wardamagh VIBRATION ANALYSIS Wathslfer: O

_ y Pl oy |
Do thi dao dgng tit dan ms s
cau trudc, sau

007
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0
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g
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Hinh 8. Db thij tit dan dao dong than xe.

Két qua xur 1y bang 1y thuyét xac suit thong ké (bang 2).

Bang 2. Két qua thong ké hé so tit dan dao dong than xe.

Gia tri y Ky vong Phuong sai Dj léch chuéin  Két luan

Cau trudce 0,13123 9,24E-07 0,00096 0,1312

Cau sau 0,14667 1,77E-06 0,001331 0,1467

Tinh theo cong thirc (3) c6 thé suy ra:

phap do gian tiép. - Hé s6 can giam chan cau truée: K, = 7733 (Ns/m).
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- Hé s6 can giam chén ciu sau: K, = 9804 (Ns/m).
Két luan

Viée xac dinh dugc hé sb can giam chin rat co y nghia
trong nghién ctru 1y thuyét ciing nhu thyc nghiém vé dao
dong 6 to khach ¢ Viét Nam. Cac Kkét qua c6 dugc trong thi
nghiém véi sai s6 nho va duge thue hién nhiéu 1an cho két
qué thdng ké tin cdy.

Phuong phap xac dinh hé s can giam chén gian tiép
sir dung cac thiét bi sin c6, gia thanh hop 1y, rat thich hop
cho céac vién nghién ctiu, cac truong dai hoc trong qua trinh
nghién ctru vé& dao dong, ém diu chuyén dong 6 to va phat
trién cc san phdm méi cia cac doanh nghiép san xuat lap
rap xe 0 to.
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Nghién ciru ché tao va khao sat cac tinh chat ciia blend
EPDM/ENRS50 lién két ngang bang nhwa phenolic
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Tom tit:

Cao su ethylene propylene diene monome (EPDM) dugc trén véi cao su thién nhién epoxy hoa c6 ham lwgng epoxy
héa 50% theo ty 1¢ mol (ENR50) véi sy hién dién ctia nhya phenolic é cac ty 1€ trén hgp khac nhau. Phin tich nhiét
(DSC, TGA), dic tinh lwu bién, tinh chét co 1y va khing truwong trong dung méi ciia cac blend EPDM/ENR50 di
dwoe xac dinh. Két qua cho thiy, blend EPDM/ENRS50 cho tinh chit co Iy tot ¢ ty 1é 60/40. Ting ty 16 ENR50 1am
ting d9 truong ciia blend trong methyl ethyl ketone va lam giam bién dang dw sau nén. P truong ciia blend trong

Fuel A va Fuel B tiang khi ty 1¢ EPDM tang.

Tir khoa: Blend EPDM/ENR, cao su thién nhién epoxy hoa, ethylene propylene diene monome, nhwa phenolic, tinh

chit nhiét.

Chi s6 phén loai: 2.5

Preparation and properties of EPDM/ENRS0
blends crosslinked with phenolic resin

Minh Tan Le, Huu Thao Vo*
Faculty of Materials Technology, HCMUT, VNU - HCM
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Abstract:

Ethylene propylene diene monomer rubber (EPDM) was blended with
50% epoxidized natural rubber (ENRS0) in the presence of phenolic resin
at various blend ratios. The thermal analysis (DSC, TGA), rheological
characteristics, mechanical properties, and swelling behavior of the EPDM/
ENRS50 blends were determined. The results showed that the EPDM/ENRS0
blends gave good mechanical properties at the ratio of 60/40. Increasing the
amount of ENRS0 made the swelling degree of the blends in methyl ethyl
ketone increased and the compression set decreased. The degree of swelling
in Fuel A and Fuel B increased by increasing the amount of EPDM.

Keywords: EPDM/ENR blend, epoxidized natural rubber, ethylene propylene
diene monomer rubber, phenolic resin, thermal property.

Classification number: 2.5

"Tac gia lién hé: Email: vohuu@hcmut.edu.vn
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Md dau

Trong nhitng nam gan day, cao su
thién nhién (NR) da duoc nghién cuu
cho mét loat cac ing dung nho do bén,
tinh khang moi, kha ning hdi phuc
vuot trdi [1]. Tuy nhién, NR khang
kém cac tdc nhan giy lao hodéa nhu
oxy, ozone va nhi¢t nén khong phu
hop trong mot sé truong hop. Nguoc
lai, cao su ethylene propylene diene
monome (EPDM) véi mach chinh bao
hoa c6 thé khang oxy hoa, chiu thoi
tiét va hoa chét tot. Ca hai loai cao su
trén déu c6 mach hydrocarbon khong
phan cuc nén khong bén trong moi
truong ddu md va cac dung moi khong
phan cuc [2, 3]. Cao su thién nhién
epoxy hoa (ENR) 1a mot loai bién tinh
tir NR v6i cac ndi d6i di dugc chuyén
d6i mot phan thanh nhém epoxy, cac
nhdém epoxy nay phan bé ngiu nhién
trén suon isoprene. Nho cé cac nhom
epoxy trén mach nén ENR tré nén phan
cuc va cai thién kha nang chiu dau so
v6i NR [1, 4]. Trong mot s6 ung dung,
san pham yéu cau c6 d6 hdi phuc, chiu
cd dung moéi phan cyc va khong phan
cuc thi viéc trén hgp EPDM va ENR



1a phuong an can nghi dén. Tuy nhién,
do ban chét phan cyc khac nhau nén
vi€c tron hop hai loai cao su trén la rat
kho boi sy tuong tac tai cac lién dién
kém. Phenolic da dugc nghién ctru nhu
12 mot chit luu hoa cho cac loai cao
su. Trong mdt s nghién ctru gan day,
nhua phenolic dong vai tro nhu méot
chét twong hop nhim ting sy tuong
tac tai lién dién cua blend cao su nhiét
déo trén nén NR va EPDM nhu: NR/
HDPE [5, 6], NR/LDPE [7, 8], EPDM/
PP [9].

Trong nghién ctru nay, ching toi
tap trung khdo sat anh hudng cua
nhya phenolic véi vai tro 1a chét tao
nbi ngang trong cao su EPDM va
trong cao su thién nhién epoxy hoa
50% (ENR50) ciing nhu trong blend
EPDM/ENR50. Cac tinh chat nhiét,
dic tinh luu bién, co tinh va hé sb
truong trong dung moi cua blend cling
duoc khao sat.

Thuc nghiém

Vit li¢u

Cao su EPDM c6 ham luong
ethylidene norbornene dien (ENB)
4,6%,d0 nhot Mooney (M, 1+4/125°C)
61, ham lugng ethylene 65%, dugc
cung cip boi Mitsui EPT, Nhat Ban.
Cao su ENR50 c6 d6 nhot Mooney
(M, 1+4/100°C) 81,2, duoc cung cép
boi San-Thap International Co., Ltd,
Thai Lan. Nhya phenolic resole, ma
thuong mai Tackirol 201, dugc cung
cép boi Taoka Chemical Co., Ltd,
Nhat Ban.

Ché tao mdu

Mau tron hop theo thanh phan ¢
bang 1 dugc thyc hién trén may can
hai truc c6 duong kinh ngoai 170 mm,

chiéu dai 400 mm va luu héa trén may
ép thuy luc ¢ nhiét do 170°C, véi luc
ép 100 kgf/cm?,

Phdn tich nhiét

Nhiét luong vi sai quét (DSC) dugce
thuc hién trén may TA-Q200 (New
Castle, Delaware, M¥), tbe do gia
nhiét 10°C/phut trong moéi truong khi
Nito. Phan tram két tinh cia EPDM

(X;ppy) trong blend dugc tinh theo
cong thuce [10]:
AHy,
Xgpou (O) = — (1)

Weppy - AHp ref
AH_ = Enthapy néng chdy cua
blend (J/g); W,,,, = Ty 1&¢ EPDM
trong blend; AH_ .= Epthapy néng
chay cia EPDM 100% két tinh = -290
J/g [10].

Nhiét trong lugng (TGA) dugc thuc
hién trén may TA-Q200 (New Castle,
Delaware, My), tde do gia nhi¢t 10°C/
phut trong moi truong khi Nito.

Diic tinh lwu bién

P9 nhét Mooney cua hdén hop
dugc thyc hién trén may GOTECH
GT-7080S2, rotor 16n (L) theo phu0’ng
phap ASTM D1646. Thoi g1an bét dau
luu hoéa (t), moment xodn cuyc tiéu
(M_ . ), moment xodn cuc dai M, )va
thoi. gian luu héa tbi wu (t.o0) du’qc Xac
dinh trén may Iuu hoa d” ia dao dong
MDR GOTECH M2000 theo phuong
phap ASTM D5289.

Tinh chit co Iy

Do bén kéo khi dut (Ts), Modul
100% (M100) va d6 dan dai khi duat
(E%) dugc xac dinh trén may thu kéo
GOTECH AI-3000 theo phuong phap
ASTM D412. Bién dang du sau khi
nén (%) va do cung duoc xac dinh

Bang 1. Thanh phan clia blend EPDM/ENRS50 6 cac ty |é khac nhau.

Blend 100/0 80/20 60/40 40/60 20/80 0/100

EPDM 100 80 60 40 20 0

ENRS50 0 20 40 60 80 100

Phenolic 8 8 8 8 8 8
HOA HOC mn
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theo phuong phap ASTM D395 va JIS
K6253.

H¢ s6 trwong

Heé sb truong trong chat 1ong duogc
xac dinh theo phuong phap ASTM
D471 theo cong thuc:

o = [(m’—mg)/m]/d 2)

Trong d6, o 1a hé sé truong (thé
tich truong trén 1 g mau) cm®/g; m
1a khoi lugng méu ban dau, g; m’ la
khéi lwong mau sau khi ngam, g; d 1a
khéi lugng riéng ciia dung méi ngam,
g/cm’.

Két qua va thao luan
Phdn tich nhiét

Hinh 1, 2 va 3 mo ta cac duong
cong DSC cua EPDM, blend EPDM/
ENRS50 60/40 va ENR50 da phan tGng
véi nhya phenolic, & ham lugng 8
phr. T cac duong cong DSC nay, cac
nhiét d6 chuyén thay tinh Tg, nhiét do
chay Tm va ham luong két tinh Xc cua
EPDM cua cac blend dugc xac dinh
(bang 2).

Tg cia blend 60/40 nim trong
khoang gitra hai nhiét d6 Tg cta hai
polyme thanh phin nhung léch vé
phia Tg cia EPDM. Két qua DSC ciia
EPDM-phenolic cho thdy co xay ra
qua trinh nong chay o nhiét d6 40,33°C
voi AH = -5,190 J/g twong tmg voi
ham lu’(rng két tinh cia EPDM trong
mau 1a 1,79%. V4i DSC cua blend
60/40, c6 xay ra qua trinh n(')ng chay
¢ nhigt do 47,42°C v6i AH = -0,813
J/g tuong Gmg v6i ham luong két tinh
cia EPDM trong blend la 0,47%.
Trong khi d6, dit ligu DSC cho thiy
véi ENR50-phenolic, khong dién ra
qué trinh nong chay.

So sanh dir liéu DSC cia EPDM
[11] va ENRS5O0 [10] chua luu hoa véi
EPDM-phenolic va ENR50-phenolic
cho thiy khi tao lién két ngang véi
phenolic, Tg cia EPDM tang nhung
Tg ctia ENRS5O0 lai giam. Phenolic tao
lién két ngang v6i EPDM lam pha v&
su sap xép va linh dong cia cac phan



s Khoa hoc Ky thuat va Céng nghé

2
-30.447C{1)
1.174mW L g
od 0.8258.0(g-*C})
40.33°C
-5.18041g
Fe -~
(&)
S
—
z 28.65°C E
b o
W
£ 4 :15
=
a2 8
/\V_‘..k_m.‘/'\[\ e m—— Lo
-8 T T T T -2
-100 o 100 200 300 400
Exo Up Temperature (°C) Universal V.74 TA Instuments
N \ i 2 2, 7,0 .
Hinh 1. Pudng cong DSC cua EPDM phan ting véi phenolic.
8 o
& Lo
o
Lo
ﬂg
= = E
= -30.21°C()
H 1.052mW 4 u—g_
I 0.48214/(g-"C) =
ch; o+ 4T 47 f
S -30.88°C -0.8120. =
Fa 8
2]
S Lo
o]
-8 T T T T -2
-100 o 100 200 300 400
Exo Up Temperature (*C) Universal V4. TA TA Instumenis

Hinh 2. Pudng cong DSC cta blend EPDM/ENR50 60/40 phan ing véi

.
phenolic.
10
Fa
o
e —
o
L
s 2
= -28.28°C(l) E
= 1.860mW 3
z 0.9221{g-"C} r+ o—
L -20.44°C w
g L] $
T =
257 rz &
V‘V_,*Aw’-—*ﬂ —"““’/1 Fo
-10 T T T T -2
-100 o 100 200 200 400
Exo Up Temperature (*C) Universal W4 74 TA Instuments

Hinh 3. Pudng cong DSC ctia ENR50 phan ting véi phenolic.

TAP CHI

HOAHOC |/,
ONG NGHE ||t Nam 50(1) 1.2018

42

tir polyme [3], dén dén tang Tg. Trong
khi d6 Tg cua ENR tang khi ham
luong nhém epoxy ting do su cong
kénh cta nhém epoxy hoa lam giam
su linh dong ctia cac phan doan da bién
tinh, véi mdi 1% epoxy hoa, Tg ting
khoang 1°C [12]. Tuy nhién, khi ENR
tao lién két ngang véi phenolic, cac
nhom epoxy md vong va tao lién két
C-O-C vo6i phenolic [13], do d6 lam
giam ham lugng nhém epoxy cua cao
su, ddn dén giam Tg.

Bang 2. Dii lieu DSC cia EPDM,
ENR50 va blend EPDM/ENR50
60/40 phan dng véi phenolic ¢ ham
lugng 8 phr.

Miu Tg (°C) Tm(°C) Xc (%)
EPDM —30,44 40,33 1,79
ENRS50 -28,26 = =

EPDM/ENRSO  -30,21 4742 0,47

Bang 3 cho dir li¢u TGA cua cac
mau di phan tmg v6i phenolic & ham
luong 8 phr.

Bang 3. Dii lieu TGA cia EPDM,
blend EPDM/ENR50 60/40 va
ENR50 phan ting véi phenolic 6 ham
lugng 8 phr.

X T T, T, T, T
Min ; = :

(C) (0) (C) (C) (C)
EPDM 48035 50748 52524
EPDM/ENRS0 40339 A4d6 49533 0660 S48
ENRS0 386,60 5231 47175

T.: nhiét do bat dau phan hay; T, : nhiét do

dinh phan hay; T: nhiét do két thac phan hay.

Nhiét do bat dau phan hiy (T)
cua EPDM-phenolic, blend 60/40 va
ENRS50-phenolic 1an Iugt 1a 480,35,
403,39 va 386,60°C. Nhiét do phan huy
hoan toan (T) cia EPDM-phenolic,
blend 60/40 va ENR50-phenolic 1an
luot 1a 525,24, 524,28 va 471,75°C.
Dt liéu TGA cua blend 60/40 cho 3
nhi¢t do dinh phan huy (T, ) ¢ 444,46,
495,33 va 506,60. Pidu nay chimg
t6 trong blend 60/40 c6 sy xuat hién



ctia 3 loai cdu traic ENR50-phenolic,
EPDM-phenolic-ENR50 va EPDM-
phenolic twong ung v6i3 T trén.

C6 thé thdy, do bén nhiét cua
ENRS50 duoc cai thién rd rét khi duoc
tron hop cing EPDM véi chit tao lién
két ngang phenolic trong blend 60/40.

Dic tinh lwu bién

Céac dic tinh luu bién cua cac blend
EPDM/ENRS50 véi tac nhan lién két
ngang phenolic dugc trinh bay trong
bang 4, cho d nhét Mooney ¢ 100°C
va tinh chét luu héa & 170°C.

O nhiét d cao, phenolic va ENR50
v6i d6 nhét thap da lam giam do nhot
Mooney va M . cua blend EPDM/
ENRS50. Vi vay, do nhot Mooney va
M, . cua blend giam khi ty 1&¢ ENRS0
tang.

Co ché phan ung giita ENR va
phenolic [13] cho thiy phenolic tao
lién két ngang trong ENR bang lién
két C-O-C giita nhom methylol va
nhom epoxy. Trong khi dé, co ché
phan ung gitta EPDM va phenolic [3]
cho thiy phenolic tao lién két ngang
trong EPDM chu yéu bang cach tao
cAu trac vong Chroman tai Dien ENB.
ENRS50 voi 50% epoxy hoa c6 kha
nang phan ung véi phenolic cao hon so
voi EPDM, M_tang khi ty 1¢ ENR50
trong blend ting dan.

T, cia ENRS50 thip (ngén) hon
nhiéu so v6i EPDM. Trong khi d6, két
qué cho thay t, cua cac blend EPDM/
ENR50 cang thdp (ngin) hon nita so
v6i ENR50. Diéu nay c6 thé dugc giai
thich do trong blend EPDM/ENRS0,
céc phenolic ban dau, voi ban chat phan
cue, ¢6 xu hudng nam bén pha ENR50
nhiéu hon so v6i pha EPDM. Vi vay,
ham lugng phenolic trén ENR50 trong
blend trd nén cao hon so véi trén mau
ENRS50 (khong c6 EPDM) va lam ting
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Bang 4. Dic tinh luu bién ctia blend EPDM/ENRS50 6 cac ty 1& khac nhau.

Blend 100/0 80/20 60/40 40/60 20/80 0/100
Tinh chét luu bién & 170°C

M, . lb-in 2,91 2,84 2,49 2,33 2,20 2,11

M, ., Ib-in 13,31 13,62 14,11 14,78 15,27 19,94
t , phut:gidy 8:31 1:43 1:28 1:34 1:42 2:00
Do nhét Mooney ¢ 100°C

ML (1+4) 42,4 31,8 25,9 22,8 22,1 21,9

Bang 5. Tinh chat co ly ctia blend EPDM/ENR50 6 cac ty lé khac nhau.

Blend 100/0 80/20 60/40 40/60 20/80 0/100
Tinh chét co ly

D¢ bén kéo dut, MPa 3,12 531 6,35 3,11 1,44 0,78
Modul 100%, MPa 0,77 0,76 0,76 0,69 0,57 0,40
Do dan dai khi dut, % 536 464 451 400 299 208
Do cing, Shore A 55 52 50 43 37 29
Bién dang du sau nén, % 31,96 27,59 24,75 20,00 17,31 5,69

kha nang phan ung gitta phenolic va
ENRS50, dan dén t,, trong blend thap
(ngén) hon.

Tinh chit co' Iy

Ts, M100, E% va do ciung cua
EPDM khi Iuu hoa béi phenolic co
gia tri cao hon ENR50 (bang 5) mac
du M_  cua ENR50-phenolic cao hon
EPDM-phenolic nhu da phan tich trén.
C6 thé do phenolic chu yéu tao cau ndi
ngang voi Dien ENB trén mach nhanh
ciia EPDM, nén khong lam phé v céu
trac ban két tinh cia EPDM. Vi vay,
EPDM vén c6 thé duy tri d6 bén kéo
dtrt va do dan dai khi bi kéo dan. Piéu
nay co thé thay duoc trén két qua phan
tich nhiét DSC cua EPDM khi luu
hoa boi phenolic v6i ham lwong két
tinh cua EPDM trong blend 1a 1,79%
(hinh 1). V6i ENRS50, ham lugng
nhom epoxy hoa 50%, phan ing gilta
phenolic va ENR50 chu yéu 1a lién két
C-O-C gitta nhom methylol va nhom
epoxy da pha v cu truc ban két tinh
ctia chudi cis-1,4 polyisoprene khi bi

kéo déan, do d6 1am giam tinh chit co
1y cua cao su.

Ts cua blend tang khi ty 1¢ ENR50
tang tir 0 dén 40%, sau do lai giam khi
ty 16 ENR50 ting tir 60 dén 100%. O
cac blend c6 ty 1€ ENR50 cao, blend
v6i pha nén 1a ENR50 c6 tinh chit co
Iy thap d4 lam giam tinh chét co Iy cua
EPDM. Blend 60/40 cho tinh chat co
ly t6i wu nhat so voi cac ty 1¢ con lai
ching to ¢ ty 1€ nay, blend cho kha
nang twong hop tot nhat.

ENRS50 v6i cac mit xich isoprene
trén phan tir cho kha nang hdi phuc sau
bién dang t6t hon so voi EPDM. Két
qué lam giam bién dang du sau nén khi
ty 16 ENR50 ting dan trong blend.

H¢ s6 trwong

Bang 6 cho hé sé truong (cm¥/g)
cua cac blend EPDM/ENRS50 & nhiét
d6 30°C, sau 72 h trong Fuel A, Fuel
B va MEK. Dé& dang nhan thiy hé sb
truong trong Fuel A va Fuel B cua
blend giam dan khi ty 1¢ ENR50 ting
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Bang 6. Hé s truong cta blend EPDM/ENRS50 § cac ty 1é khac nhau.

Blend 100/0 80/20 60/40 40/60 20/80 0/100
Hé sb trwong sau 72h

Trong Fuel A, cm®/g 4,50 2,74 2,23 1,57 0,85 0,37
Trong Fuel B, cm?/g 7,17 5,74 4,81 421 3,64 2,77
Trong MEK, cm®/g 0,21 0,51 1,04 2,49 3,11 3,56

Fuel A (ASTM): iso-octane; Fuel B (ASTM): iso-octance/toluene = 70/30 (ty l& thé tich); MEK:

methyl ethyl ketone.

dan trong khi hé sé truong cuia blend
trong MEK ting dan khi ty 16 ENR50
ting dan. Cung mot ty 18 EPDM/
ENRS50, hé sb truong cua blend trong
Fuel A thap hon so v&i Fuel B.

EPDM véi mach chinh 1a chudi
hydrocacbon khong phan cuc nén
khéng bi truong trong céac loai dung
moi phan cuc, dac biét 1a dung moi
phéan cyc manh nhu MEK.

Nguoc lai EPDM bi truong manh
trong dung moi khong phan cuc nhu
iso-octance. ENR50 ¢6 ciu trac phan
cuc manh, cho kha nang chiu trong
moi truong dung moi khong phén cuc
nhu iso-octance nhung bi truong trong
dung moi phan cyc nhu MEK.

Toluene 1a mot loai dung moi co
vong thom, c6 kha nang lam truong ca
cao su phan cuc va khong phan cyec.
Do d6, hé sb truong cia cac blend
trong Fuel B lai cao hon trong Fuel A.

Tinh chét ciia blend cao su EPDM
va ENR50 véi tac nhan lién két ngang
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phenolic di dugc khao sat. Két qua cho
thdy: Tang ty 16 ENR50 trong blend
lam giam d6 nhét Mooney va M, .,
trong khi lam tang M_ . Céc tinh chat
co ly cta blend EPDM/ENRS5O0 dat gia
tri toi wu & ty 1& 60/40. ENR50 gitp cai
thién kha nang phuc hdi sau khi nén va
d6 khang truong trong Fuel A, Fuel B,
trong khi EPDM giup cai thién d6 bén
nhiét va do khang truong trong MEK
cua blend.
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Tém tit:

Déam gb lién hop hién dai la mét trong cac giai phap két ciu sir dung vét li¢u xanh. Trong bai bio nay, nhom tac gia
gii thiéu cac két quéa nghién ciru thwe nghiém méi nhit vé dim lién hop 2 phién va 3 phién, ché tao tir gb dé gai,
dwoc thue hién tai Vién LERMAB, Phap. Bén canh viéc phan tich &g xir co hoc thye nghiém ciia loai két ciu nay,
cAc tac gid con thwe hién nghién ctru vé mé hinh s6 phén tir hiru han nhim mé ta vng xir co hoc ciia dam lién hop.

M6 hinh s6 dwgc dwa ra giup dw bao chinh xac vé chi so sirc khang uon va dang pha hoai cia dam.

Tir khéa: Diam gé lién hop, g6 dé gai, mong ring lwoc, phwong phdp phan tie hitu han, tiéu chuin chiu Au.
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Abstract:

The innovative glued laminated timber beam is one of
the structural solutions using green materials. In this
paper, we present the latest experimental results on two-
layer and three-layer glued laminated timber beams
made of beech wood. The experiments were realized at
the LERMAB Institute, France. Experimental analysis
of the mechanical behavior of beams was also presented.
A study of the finite element model was performed in
parallel and succeeded in describing the mechanical
behavior of the glued laminated timber beams. The
numerical model could can predict precisely the bending
resistance and the failure mode of beams.
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Gidi thiéu chung

Trén thé gidi, dam gd lién hop hién dai (Glued Laminated
Timber - GLT hay Glulam) dang dugc ung dung rong rai
trong linh vuc xay dung cong trinh. Loai két ciu nay 1a mot
trong nhiing giai phap st dung vat liéu xanh, c6 tinh hi¢u
qua cao nho nhiing vu diém vé kha nang chiu lyc vuot troi
so v6i gb thit, ¢ kich thude 16n va kha nang vuot nhip 16n,
tinh 6n dinh cao, lai than thién v6i moi truong.

Dam g lién hop GLT duogc ché tao tir nhiéu phién dam
¢6 kich thude nho, duoc lién két d6i dau véi nhau bang lién
két mong rang luge (finger-joint), tao ra cac phién dam dai
hon, cac phién dam nay lai dugc dan voi nhau br:ng keo dé
tao ra dam GLT mong mudn. Chiéu dai dam GLT c6 thé
dat toi 60 m, chiéu cao dat 2,5 m va chiéu rong bang 1/10
chiéu cao.

Hién nay, c6 rat nhidu du an nghién clru vé loai két cu
nay dé mo rong kha ning ung dung cta noé [1-11]. Tiéu
chuan hién hanh cta chdu Au EN 338 [12] méi chi phan
loai dam lién hop tir cac loai gb mém (softwood). Do do,
cac dir liéu thiét ké can dugc bo sung ddi v6i dam lién hop
tir go cung (hardwood).

Trong nghién ctru ndy, cac dam lién hop tir gd dé gai,
mot loai gd cimg duogc thi nghiém kiém tra strc khang udn
theo tiéu chuan EN 408 [13]. Song song v&i nghién ciru
thuc nghiém, viéc nghién ctru moé hinh s bang phuong
phap phan tir hitu han ciing duoc chiing t6i thyc hién nham
xay dyng mdt mo hinh hoan thién, c6 kha nang du bao ung
xir co hoc ctia dam lién hop (strc khang udn va dang pha
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hoai cua d?im). Trén co s mod hinh sé duoc xay dung, co
thé xac dinh cac chi s thiét ké cia dam ma khong can thuc
hién céc thi nghiém tén kém, mat thoi gian, hd trg déc luc
cho cong tac thiét ké lién quan dén dam g6 lién hop hién dai.
Noi dung nghién ciiu

Nghién ciru thuc nghiém

Phuwong phap nghién ciru thuc nghiém:

Pé danh gia kha nang lam viéc ciia ddm lién hop, thi
nghiém ubn 4 diém theo tidu chuin chau Au EN 408 [13] da
dugc thye hién (hinh 1).

6hilsh |12 6h 2 eheish
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Hinh 1. So db bd tri thi nghiém udn 4 diém theo tiéu
chuan EN 408.

Nghién ctru thuc nghiém duoc thuc hién tai Vién
LERMAB, Phap vao thang 4/2017. Cac dam lién hop 2
phién va 3 phién tir gd dé gai, c6 lién két mong rang luoc
duoc ché tao tai xudng theo ti€u chuén vé kich thude dam
EN 14080 [14] va tiéu chuan vé cac thong s6 san xuit EN
385 [15]. Vi tri ctia mong lién két ring luoc dugc thiét ké
tai gilta nhip, nhim tao ra truong hop chiu tai bét loi nhét
cho dam (hinh 2). Mdi kiéu dam dugc ché tao véi s6 lugng
1a 10 dam.
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Hinh 2. Kich thudc dam gé lién hgp dugc ché tao (Type
E: dam 2 phién; Type F: dam 3 phién).
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Két qua thi nghiém thu dugc 1a mot dudong cong “Luc
- chuyén vi gitra nhip” ciia dam (F-W) (hinh 3). Tir d6 cho
phép xac dinh duge mé dun dan héi MOE va sitc khang udn
MOR cuia ddm 14n luogt theo cong thirc (1) va (2).

Fmax

Fo= 80%*F oy

Fi=10%*Fra -/ |
W (mm)

Hinh 3. Dang dudng cong thuc nghiém Luc - chuyén vi
gitia nhip cta dam chiju uén 4 diém.

2
MOE = — 39 = )
6a
26’ (222 )
F=F, 5Gbh
MOR = 3% @)
bh

Phdn tich thic nghiém itng xir co hoc ciia dam gé lién
hop:

Hinh 4 thé hién duong cong thuc nghiém “Luc - chuyén
vi giita nhip” ctia dam lién hop 2 phién va 3 phién. Két qua
cho thiy, trong giai doan du chiu tai, dim lién hop tuan
theo quy ludt dan hoi tuyén tinh. Thém dan déo khong xudt
hién ddi véi dam 2 phién va chi xuét hién rat it & dam 3
phién. Khi dat toi trang thai chiu lyc téi han, dam bi pha
hoai dot ngot. Piéu d6 dugc giai thich 1a do lién két mong
riang lugc dugc bd tri ¢ vi tri gitra dim, nim trong ving chiu
nén 16n nhét, do d6 tmg xur tong thé ciia dam lién hop dugc
quyét dinh boi tmg x\r cuc bd ctia mong ring luge (Ung xir
co hoc dic trung cua mong rang Iugce 1a pha hoai gion, dot
ngot).
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Hinh 4. Pudng cong thuc nghiém Luc - chuyén vj gitia
nhip ctia dam: (A) Dam 2 phién; (B) Dam 3 phién.
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mong ring luge

Pha hoai
cua mong
rang lwoc
- Phd hoai
Pha hoai ctia go
mit keo
e Ph4 hoai cua

Hinh 5. Dang pha hoai dic trung cta dam lién hgp: (A) Dam 2 phién; (B) Dam 3 phién.

Quan sat dang pha hoai cua dim g lién hop, c6 thé thiy
ré’mg, vét nirt pha hoai xuét hién trude tién tai vi tri mong
rang lugc & ddy dam. Vét nit phat trién dén mat dan dau tién
gitta 2 phién ddm va tiép tuc phat trién doc theo mit dan,
kéo theo viéc pha hoai cuc bd trong dam g0 tai mot s6 vi tri
& mit dan (hinh 5). Hién tuong nay giai thich sy twong dong
giita (mg xtr co hoc ctia keo dén va dam lién hop.

Strc khang udn cua dam lién hop duoc tinh toan va thé
hién trong bang 1. Két qua cho thiy, dam lién hop 3 phién
¢6 strc khang udn 16n hon déng ké so voi dam 2 phién. Ta
c6 thé két luan rang, viéc ché tao dam lién hop tir nhidu
phién s& lam ting stic chiu tai cua dam, do lién két mong
rang lugc dugc phan bd déu & céc vi tri khac nhau cta dém
gitp tranh tép trung g suat 16n tai vi tri ring lugc, noi yéu
nhét ctia dam.

Bang 1. Két qua stic khang uén MOR ciia dam lién hgp.

Déam 2 phién Déam 3 phién
Trung binh (Mpa) 52,42 59,36
Do léch chuin (Mpa) 8,16 6,4
Hé s6 bién thién (%) 16 11

Nghién civu bang mé hinh phan tiv hitu han
Lwa chon mé hinh vat liéu:

Gd la vat lidu ty nhién, trong mo hinh 1y tudng gb
duoc xem la vat lidu dong nhét, 1am viéc da phuong, theo
3 phuong chmh Phuo*ng doc tho L(z), phuong ngang tho
gom phuong tlep tuyen T va phuong ban kinh R (hinh 6 A,
B).

Ung xir co hoc ciia g6 theo cac phuong 1a rat khac nhau.
Khi chiu kéo theo phuong doc thd, gs bi phé hoai gion.
Nguoc lai, khi chiu nén duong cong tng suit - bién dang
xudt hién mot thém déo sau diém gi6i han bén (hinh 6C).
Tuy nhién, cuong do cua g5 khi chiu kéo doc thé 16n hon
dang ké so voi khi chiu nén theo cac phuong khac nhau.
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Hinh 6. (A) Phuong doc thé va phuong ban kinh; (B)
Phuong truc giao T va R; (C) Pudng cong ting suat bién
dang ctia gb chiu kéo nén theo cac phuong khac nhau.

Trong md hinh sd, ng xir co hoc cua gd & giai doan dan
hoi tuan theo dinh luat Hooke. Dé mo ta giai doan dan déo
cua g5 khi chiu nén, ching t6i su dung tiéu chuin bac 2 cia
Hill [16], con tiéu chuan Hoffman [17] dugc st dung dé mo

ta pha hoai gion ctia g khi chiu kéo.

Ung Xt co hoc cua lién két keo dan phu thudc vao cac
dac tinh cua vat liéu keo st dung. Trong mo hinh $0, quy
luat kéo - tach roi (traction - separation) [18] dugc ap dung
dé mé ta su lam viée cua lién két keo dan, theo dé két cau
dugc gia thiét 1am viéc dan hoi tuyén tinh trong giai doan

dau cho dén khi bi phé hoai (hinh 7).

Luc kéo A

T=mn,s,0)

»

5° 5, 5/

» DO tach roi

Hinh 7. Ung xt co hoc dan hdi tuyén tinh ctia lién két keo

dan (traction-separation).
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Xay dung mé hinh phan tir hitu han:

Mo hinh phan tir hitu han dugc xay dung bang phan
mém ABAQUS [18]. Trong d6, st dung loai phan tir tam
gidc gdm 3 nut, & trang thai tmg suét phing, véi kich thudc
phén tr 16n nhét 12 10 mm, tai cac vi tri mat lién két keo,
phﬁn tr dugce lam min dén 1 mm (hinh 8).
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Hinh 8. M6 hinh s6 phan ti hitu han: (A) Dam 2 phién;
(B) Dam 3 phién.

Két qua ciia mé hinh phan ti hitu han:

Hinh 9 thé hién duong cong “Luc - chuyén vi tai gitra
dam” ctia mé hinh sb, dugc so sanh véi cac dudong cong
thuc nghiém. Két qua cho thiy, m6 hinh s6 c6 thé du bao
chinh xéc tmg x& co hoc ctia dim lién hop: Trong giai doan
dau chiu lyc, dim tuan theo quy ludt dan hdi tuyén tinh, sau
d6 1a trang thai bién dang déo trong khoang thoi gian rat
ngin rdi bi pha hoai dot ngot.

x 10*

wes  Thurc nghiém

Chuyén vi (mm)

Bang 2 so sanh két qua thuc nghiém va két qua du béo
ctia md hinh sd cua luc 16n nhét va chuyén vi gilta dam tai
thoi diém dim bi pha hoai. Két qua cho thiy kha ning du
béo t6t ctia mo hinh sd, véi d6 sai s6 nho, t6i da 1a 2,3% d6i
v6i két qua lyc 16n nhat va 7,7% déi voi chuyén vi tai thoi
diém bat dau pha hoai.

Bang 2. So sanh két qua luc 16n nhat va chuyén vi tuong
ting gitia thuc nghiém va mé hinh sé.

Thyc nghiém ~ Mé hinh s Sai s6 (%)

Luc lén nhit (N) 296224613 30384 23
Dim 2 phién

Chuyén vi tai [ pha hoai (mm) 19,5+4 21 1,7

Lyc 16n nhdt (N) 746277878 74042 0.8
Dém 3 phién

Chuyén vi tai lic pha hoai (mm) 36,9+4,6 354 4

Khi quan sat dang phé4 hoai cta dam lién hop cho thdy,
mé hinh 6 c6 thé du bao chinh xac dang pha hoai dac trung
ctia ddm 2 phién ciing nhu dam 3 phién (hinh 10, 11). Puong
pha hoai bat dau tai mit keo dan cua mong rang lugc, sau
khi mong bi tach ra hoan toan, duong pha hoai phat trién tai
mat dan cta cac phién dam, doc theo chidu dai vé phia diu
dam. Két qua ciia md hinh thé hién ung suét tap trung 1on
nhét tai mat keo dan cho théy duong pha hoai thuc té cua
dam lién hop. Hon nita, dang pha hoai cia md hinh sé ciing
cho théy mong rang lugc khi nim & vung chiu nén hoac nam
ngoai vung chiu kéo 16n nhat (truong hop dam 3 phién) sé
it bi anh huong, khong gay nguy hiém cho dim. Do do, khi
ché tao va thi cong, can tranh bé tri lién két mong nam tai
vung chiu kéo 16n nhat.

x 10*

e Thurc nghiém

Lire (N)

N W e O O N 0 ©

45

Chuyén vi (mm)

Hinh 9. So sanh dudng cong Luc - chuyén vi cia mé hinh s& va thuc nghiém: (A) Dam 2 phién; (B) Dam 3 phién.
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Hinh 10. Dang pha hoai ctia dam 2 phién: (A) M6 hinh
s0; (B) Thuc nghiém.
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Hinh 11. Dang pha hoai cia dam 3 phién: (A) Mé hinh
s0; (B) Thuc nghiém.

Trong nghién ciru nay, ddm gd lién hop 2 phién va 3
phién duoc ché tao tir gd dé gai, tai Vien LERMAB theo
quy trinh ctia chau Au vé thiét ké dam gd lién hop [14, 15]
da duoc thi nghiém strc khang uén, gdm moé men uén 16n

nhat va mdé dun dan hoi, theo thi nghiém uon 4 di€m cua
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tiéu chuan EN 408 [10]. Két qua thuc nghiém cho thiy, khi
mong rang lugc nam tai vung chiu kéo 1a nhugc diém 16n
nhét ciia dam lién hop, gy nén phé hoai gion, mot loai pha
hoai nguy hiém cua két cAu. Vi vay, viéc ché tao dam lién
hop gdm cang nhiéu phién, cang ting dugc kha ning chiu
luc cta dam. Do mong rang lugc dugc bd tri ¢ nhiéu vi tri
khéc nhau, tranh dugc luc tap trung toan by mong lién két
trong ving chiu kéo, 1am suy giam sirc khang tong thé cia
dam. Két qua nghién ciru thuc nghiém da chi ra 2 diém can
giai quyét, nhim ting stc khang tong thé cua dam: i) Can
t6i uu hoa kich thudce ciia mong rang lugc, tao lién kiét vimg
chic hon; i1) Phat trién vat liéu keo, nang cao hi€u qua lién
két cho gb dé gai.

Trong md hinh sb dd dugc xay dung, chung t6i dua ra
mo hinh phﬁn tor hitu han, mo ta cac thi nghiém udn 4 diém
ctia dam 2 phién va 3 phién. Qua phén tich & trén cho thay,
cac mo hinh nay c6 thé dy bao chinh xéac tmg xir co hoc cia
dam lién hop, nhu viéc du bao lyc khang l6n nhét cua dam
va chuyén vi ciia dam tai thoi diém bat dau pha hoai véi sai
s6 nho, téi da lan luot 13 2,3% va 7,7%. Ngoai ra, md hinh
sb cling c6 thé du bao dang pha hoai cta dam mot cach truc
quan va rat ddc trung khi so sanh voi dang pha hoai thuc té
ctia dam. Viéc x4y dung hoan thién cac mo hinh sé giup du
bao mg xtr co hoc cua dam g6 lién hop, han ché duoge sb
luong lon dam cén ché tao phuc vu thi nghiém, hodc khi can
dir lidu thiét ké, boi mé hinh s6 nay giup du bao nhanh cac
s6 ligu dau vao cho thiét ké.
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Két qua thir nghiém hiéu lwe ciia ba KIBAMID 7.5RB diét kién
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lra

(Solenapsis geminata) va kién vang nhé (Monomorium pharaonis)

Nguyén Thi My, Nguyén Thiy Hién*
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Tom tit:

Ba KIBAMID 7.5RB di dwoc thir nghiém véi hai loai kién (kién lira Solelopsis geminata va kién vang nhé Monomorium
pharaonis) giy hai pho bién tai cac khu dé thi & Ha Noi. Két qu thir nghi¢m cho thfiy, ba ¢6 hiéu luc diét kién lira
Solenopsis gemmata va kién vang nhé Monomorium pharaoms 6'1an kiém tra thir nhat (sau 2 ngay dat ba). Hiéu luc
dat 100% dbi voi kién lira sau 1 tuin dat ba. Poi véi kién vang nhé, ba c6 hiéu lue ting din sau cac 1in kiém tra va

dat 72,7% & lan kiém tra sau 12 tuan ké tir khi dit ba.

Tir khoa: Ba KIBAMID 7.5RB, bd kién, kién lira, kién vang nho, Monomorium pharaonis, Solenopsis geminata.

Chi s6 phén loai: 2.7

Test results of KIBAMID 7.5RB bait effectiveness
in Killing fire ants (Solenopsis geminata)
and small weaver ants (Monomorium pharaonis)

Thi My Nguyen, Thuy Hien Nguyen”
Institute of Ecology and Works Protection, Vietnam Academy for Water Resources

Received 21 August 2017; acceted 29 September 2017
Abstract:

The KIBAMID 7.5RB bait has been tested for two common infesting ant
species in the urban areas of Hanoi. The results illustrate that the bait has
efficiency of treating the fire ants Solenopsis geminata and small weaver ants
Monomorium pharaonis in the first assessment (after two days of baiting).
The effectiveness reaches 100% for the fire ants after one week of baiting. In
the case of small weaver ants, the bait efficiency is gradually increased after
each checking interval and reaches 72.7% after 12 weeks of baiting.

Keywords: Ant bait, fire ant, KIBAMID 7.5RB bait, Monomorium pharaonis,
small weaver ant, Solenopsis geminata.

Classification number: 2.7
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Mot sb loai kién gan nguoi duogc
xép vao nhém con tring gy hai trong
moi truong con ngudi sinh séng, dic
bié¢t & cac khu d6 thi. Theo Klotz
(1995) [1], kién 1a sinh vat gdy hai xép
hang tht nhat tai My. O Malaysia, kién
dung thir 3 trong s6 cac loai gy hai do
thi [2]. Tuy chua duoc xép hang & Viét
Nam, nhung kién ciing 1a dbi tuong
gdy hai va can phai phong trir, dic biét
hai loai kién Solenopsis geminata va
Monomorium pharaonis.

Hién nay, nhiéu bién phap dang
dugc sir dung dé phong trir kién gay
hai trong d6 thi nhu phun xit truc tiép
béang hoa chét, sir dung ba doc..., trong
do6, ba doc dugc xem Ia bién phap co
nhiéu vu diém hon ca [3]. Bién phap
nay c¢6 wu diém la xir 1y kién hiéu qua
voi lugng rat it hoa chat, lai khong
phat tin hoa chat ra méi trudng xung
quanh vi tri danh ba. Ba gdm hai thanh
phan chinh 1a hoat chit gdy doc cham
duoc hoa tron vai thire dn wa thich cua
kién [4]. Hién nay, nhiéu loai ba diét
kién di dwoc nghién ctru thanh cong
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va dugc thuong mai hoa trén thé gisi
nhu Advion® Maxforce®, Amdro®,
Xstinguish®, Engage®, Distance®,
Presto®...

Hiéu qua diét kién cta ba tiry thudc
vao hoat chit, chit nén chua trong
ba cling nhu loai kién bi xtr ly. Hoat
chat trong ba kién duogc phan thanh 3
loai: Chat gy doc da day (hoat chét
rc ché qua trinh chuyén hoa), chat
rc ché sinh truong (IGRS) va chat
doc than kinh. Chat doc da day la
hydramethylnon (nhu Maxforce®
hodac Amdro®), sulfuramid va natri
tetraborat decahydrate (nhu Borax).
Chat wc ché sinh truong 1a cac hop
chit nhu methoprene, fenoxycarb
hoic pyriproxyfen. Chét doc than kinh
la Fipronil (nhu Xstinguish®) [5].
Trong danh gia hi¢u qua cia cac loai
ba xir Iy kién & New Zealand, Stanley
(2004) [6] nhan théy, hydramethylnon
va fipronil 1a 2 hoat chét ¢o hiéu luc
cao ddi vai mot sb loai kién. Amdro®
(hydramethylnon) c6 hiéu luc cao
dbi véi loai Solenopsis invicta va
Wasmannia auropunctata. Presto®
(fipronil) va Xstinguish® (fipronil)
khong chi ¢6 hiéu lyc cao, ma chét
nén cia hai loai ba nay con hip din
cao d6i v6i mot s6 loai kién. Trong
sO cac san phdm ba chira hoat chét
rc ché sinh truong dwoc 4p dung
xu ly loai Solenopsis invicta, ba
Engage® (methoprene) va Distance®
(pyriproxyfen) 1a cac san pham c6 higu
qué cao nhét.

Tai Viét Nam, bién phap xir 1y kién
chi yéu van 1a phun xit hoa chit vao
vi tri ¢6 kién. Vién Sinh thai va bao
vé cong trinh dd nghién ctu thanh
cong ba diét kién KIBAMID 7.5RB.
Bé co chtra hoat chat gy doc da day
sulfluramid. Trong bai viét nay, chung
t6i trinh bay két qua thir nghiém hiéu
lyc cua ba KIBAMID 7.5RB dbi véi
hai loai kién Solenopsis geminata va
Monomorium pharaonic gay hai tai
cac khu d6 thi & ndi thanh Ha Noi.
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Nguyén liéu va phuong phap nghién
ciiu

Bi diét kién KIBAMIMID 7.5RB

Ba diét kién KIBAMID 7.5RB
c6 dang bot mau vang nau. Ba gdm
hai thanh phan chinh 1a chat nén hip
dan kién va hoat chat gdy doc cham
sulfluramid cho kién.

Ba duoc san xuét tai Vién Sinh thai
va bao vé cong trinh, s0 267 Chua Bdc,
bong Da, Ha Noi.

Ba dugc dong goi trong tui thiée
voi trong luong 10 g/goi (hinh 1).

Thoi gian va dia diém thir nghiém

Thir nghiém hiéu lyc cta ba kién
duoc thuc hién véi 23 tO kién lua
(Solenopsis geminata) va 22 to kién
vang nho (Monomorium pharaonis)
tai cac nha dan ¢ khu vuc noi thanh Ha
Noi tir nam 2014 dén 2016.

Phuwong phap nghién ciu

Poi tuwong thir nghiém: Kién lua
(Solenopsis geminata) va kién vang
nho (Monomorium pharaonis).

Cdch tién hanh: Viéc thir nghiém

ba duoc tién hanh theo cac budce sau:

- Xac dinh pham vi kién hoat dong
(vi tri t6 kién hodc duong di cua kién).

- D4t ba: Ba dugc dit canh t6 kién
hodc canh dudng di cua kién. Luong
ba dat 1a 1-2 g/vi tri dat. Ba dugc bd
sung trong ngay dau tién néu kién khai
thac hét ba.

- Kiém tra hoat dong cua td kién
sau 2 ngay, 1 tuan, 4 tuan, 8 tuan va
12 tuan ké tir khi dit ba. Dat bd sung
ba (khi ba hét hogc ba bi mdc ma vin
con kién hoat dong) va ghi lai trang
thai hoat dong cua timg to thir nghiém
trong mdi 1an kiém tra.

Can ctr theo Gusmao va cs (2011)
[7], ching t6i chia trang thai hoat
dong cua t6 kién thanh 4 mibc: T6
kién khong con hoat dong (T1, 1a t6 da
chét, khong thay kién hoat dong trén
bé mat); t6 hoat dong yéu (T2, 1a t6 co
kién chét va mot sé hoat dong cham
chap trén bé mat); td hoat dong trung
binh (T3, 14 t6 chi c6 mot sb kién van
di chuyén binh thudng) va t6 kién hoat
dong manh (T4, 1a td 6 kién hoat dong
binh thuong va di lai thanh hang).

Hinh 1. Gdéi ba KIBAMID 7.5RB (A: Mit trudc, B: Mat sau).
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Hiéu luc cua ba (E%) dat duoc dbi
v6i mdi d6i tugng thir nghiém tai timg
thoi diém kiém tra duoc tinh theo cong
thirc Abbott (1925) nhu sau:

C-T

E (%) = £ 100

Trong d6: C: Tong sb t6 kién mdi
loai thir nghiém; T: S6 t6 kién ctia mdi
loai con song (T = T2 + T3 + T4) sau
mdi thoi diém kiém tra.

Két qua

Chung t6i di tién hanh thir nghiém
hiéu lyc cua ba kién tai 23 t6 kién ltra
(Solenopsis geminata) va 22 to kién
vang nho (Monomorium pharaonis).
Két qua th nghiém cho thdy, ba
KIBAMID 7.5RB c¢6 hiéu luc cao diét
duogc ca 2 dbi tuong kién nay, véi tri
s6 twong ung 1a 100 va 72,73% & lan
kiém tra cubi cing (bang 1).

Két qua bang 1 cho thdy, da c6 9
to kién Iira khong thay kién hoat dong
chi sau 2 ngay dit ba (td ¢ trang thai
T1, chiém 39,1% tong s6 23 t6 thu
nghiém), 11 t6 kién hoat dong di lai
cham chap xung quanh t6 (t6 & trang
thai T2, chiém 47,8% tong sb to thir

nghiém) va chi c6 3 t6 van hoat dong
binh thuong (té O trang thai T3, chiém
13,1% tong sd to thir nghiém). Ba
duoc tiép tuc dit bod sung vao cac vi
tri t van con kién hoat dong. Két qua
kiém tra 1an th hai (sau 1 tuan xt 1y),
thir ba (sau 4 tuan xir 1y), th tu (8 tuan
sau xtr 1y) va lan thir 5 (sau 12 tuan)
cho thiy, 100% cac t6 da xir 1y bang ba
khéng thiy kién hoat dong trd lai.

Dbi voi kién vang nho, két qua
kiém tra 1an thtr nhat cho thdy c6 5 t&
d3 khong con thay kién hoat dong (t6 &
trang thai T1, chiém 22,7% tong s6 22
t6 thur nghiém), 14 t6 kién hoat dong
yéu (t0 ¢ trang thai T2, chiém 63,6%
téng sb to thir nghiém) va 3 té kién
van hoat dong binh thudng (t6 & trang
thai T3, chiém 13,7% tong s6 to thi
nghiém). Két qua kiém tra 1an 2 (sau 1
tuan xir ly) da tang thém 6 t6 hét kién
va nang ty 1¢ t6 hét kién 1én 50% tong
sO t6 thir nghiém. Tuy nhién, s t6 c6
kién hoat dong binh thuong khong doi
so voi lan kiém tra thir nhét. Lan kiém
tra tha 3 (sau 4 tuan xu 1y) cho thdy
c6 12 to da hét kién hoat dong (chiém
54,5% tong s0 t6 thir nghiém) va 10 to
c6 kién hoat dong yéu, trong d6 c6 2 t6
khong thay kién hoat dong ¢ lan kiém

Bang 1. Hiéu luc diét kién Ita va kién vang nhé cia ba KIBAMID 7.5RB.

Trang thai Tra;lg thai Trz.l;lg thai Tra;lg thai
Th(‘z)’i didm Tén }oﬁi to T1 to T2 to T3 to T4
Hemin i S6 Tyl Sé  Tile S6 Tyl Sé  Tile
lwgng (%)  lwong (%) lwong (%) lugng (%)
Uil Kién lira 9o 391 11 418 3 131 - ;
(sau2ngdy)  yignvangnhe 5 227 14 636 3 137 - -
Liny  Kitlin 23 100 - - - ; ; ;
(auwltuan)  yignvanorhe 11 500 8 364 3 136 - -
Ly Kitnlin 23 100 - - - - - -
(audtwan) g vanorhe 12 545 10 455 - - - -
Ling  Kiénlin 23 100 ; ; - ; - -
(au8tuan) g anonhe 21 955 - - 1 45 - -
Lins Kl 23 100 ; ; ; ; - -
(aul2tuan) i anenhe 16 727 5 227 - - 1 46
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tra tht hai, nhung lai théy xuét hién tré
lai ¢ 1an kiém tra nay. Trong lan kiém
tra thir 4 (sau 8 tuan), ty 18 cac to hét
kién dat t6i 95,5%. Tai lan kiém tra thi
5, van con 5 to ¢6 kién hoat dong yéu
(chiém 22,7% tong s6 t6 thir nghiém)
va mot o kién & trang thai hoat dong
manh. T6 nay da hét kién ¢ 1an kiém tra
trude. Co thé Monomorium pharaonis
1a loai kién di chuyén, phan tan rong,
nén hiéu luc diét loai kién nay sau 12
tuan xtr 1y chi mai dat 72,7%.

Thao luan

Két qua & bang 1 cho théy, ba c6
hi¢u luc diét kién lira nhanh va cao hon
kién vang nho. D4i véi kién lira, hiéu
luc diét kién dat t6i 100% sau xir 1y 1
tuan, trong khi do, hiéu lyc diét kién
vang nho sau 1, 4, 8 va 12 tuan tuong
ung la 50, 54,5, 95,5 va 72,7%.

Kién lira thuong lam t6 dudi nén
cong trinh, tao cac 16 nho 1én mit dat va
chung ta co thé d& dang xac dinh dugc
vi trf t& ciia chung. Khi xur 1y, chiing ta
cling thuong dit ba ngay tai 16i ra vao
cta td, nén ba s& dugc nhanh chong
mang vé t0, lay truyén va gay chét cho
ca t0. Mot t6 kién lira c6 thé bi tiéu diét
hoan toan trong vong tir 1 ngay dén 1
tudn bang ba Advion®. Ba nay thudng
¢6 tac dung nhanh hon ddi véi cac loai
ba chira hoat chat gay doc da day nhu
sulfluramid va hydramethynon vao
mua hé¢ va mua thu [8]. Nhu vdy co
thé thay, hiéu luc diét kién lira cua ba
KIBAMID 7.5RB ciing tuong duong
v6i ba Advion® da dugc ban rong rai
trén thi truong thé gidi.

Khac v6i kién lira, t6 ciia kién vang
thudc gidng Monomorium rat kho phat
hién va lai c6 nhiéu kién chia. Mot
quén toc kién Monomorium pharaonis
v6i 50.000 cé thé kién tho va c6 toi
400 kién chua. Pdng thoi co thé tach
ra thanh nhiéu t6 nho theo ving kiém
an khac nhau [9, 10]. C6 1€ day la ly
do dan téi hiéu qua ba xir 1y loai nay
thép hon kién lira. O nhiing cong trinh
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hét kién nhanh, cac t6 kién trong cong
trinh 1a nhitng t6 doc lap va déu tiép
can duoc ngudn thirc an 1a ba, nén ba
duoc nhanh chong mang vé va lan
truyén t6i cac ca thé trong quan toc.
Trong khi dé, nhitng t6 ¢6 hién tuong
kién hoat dong tro lai, ¢ 18 do t6 khac
xuét hién hay mot phan quan toc tach
ra tu quﬁn toc 16n va don nhan mot
ngudn thirc dn khac nén chung chua
bi tiéu diét hoan toan, nhanh chong
hoat dong tré lai sau mot thoi gian.
Nhiéu nghién ciru cho thdy, thoi gian
st dung ba methoprene dé xtr 1y hoan
toan mot t6 kién co sb luong ca thé
trong quan tdc 16n phai mat tir 2 dén
3 thang [5, 11], thim chi téi 25 tuan
[12]. Rupes va cong su (1997) cho
biét, hiéu qua diét kién M. pharaonis
cua ba sulfluramid va hydramethylnon
nhanh hon ba methoprene tir 10 dén 16
tuan [12].

Két qua thir nghiém cua chung toi
da xac nhan duoc tinh hi€u qua diét
kién cua ba 1a khong giéng nhau ¢ hai
loai kién Itra va kién vang nho. Tuy
nhién, ba KIBAMID 7.5RB déu cho
hi¢u luc diét kién cao véi ca hai loai
kién nay.
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Ba KIBAMID 7.5RB c¢6 hiéu luc
diét kién lira (Solenopsis geminata)
sau 2 ngay thtr nghiém va hiéu luc dat
duoc 100% & thoi diém sau 1 tuan dat
ba.

Ba KIBAMID 7.5RB c¢6 hiéu luc
diét kién vang nho (Monomorium
pharaonis) thap hon kién ltra. Sau mot
tudn dat ba, hiéu luc dat duge 50% va
hiéu lyc ting dan & céac lan kiém tra
sau 4 va 8 tuan twong ung 1a 54,5 va
95,5%. Sau 12 tuan, hiéu luc giam
xuéng va dat 72,7% do ¢6 t6 kién hoat
dong trd lai.
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Tém tit:

Nghién ctru dwoge thye hién nhim muc dich danh gia dnh hwéng ciia diéu kién bao quan cia cong nghé CAS (cells
alive system) dén chat lwong thit ga den. Viéc bao quan thit ga den bing cong ngh¢ CAS cho thiy tic dung vuot tri
hon so véi lanh dong thong thwong. Sau 6 thang, thit ga den dwogc bio quéin bang cong nghé CAS ¢é cac chi s6 mau
sic, do dai khong c6 sy sai khic r rét so véi ban dau; han ché ty 18 mat nwéc (chi giam 1,35%) va chi s6 pH giam
nhe con 5,9; cac chi s6 hoa sinh c6 su thay déi it, ham lwgng protein, tro va lipid thé giam cham, lin lwot 12 4,6%,
4,7% va 8,1% so véi thit ga den twoi; khiu vi ciia thit vin duy tri & chét hrgng tot va cac chi tiéu vé vi sinh vat dam

bao chét lwgng vé sinh an toan thwe phim theo TCVN 7046:2009 vé thit twoi.

Tir khéa: Chit lwgng, ga den, hé théng 16 béo con nguyén ven, lanh dong.

Chi s6 phén loai: 2.8

Effect of the CAS (cell alives system) technology

on the meat quality of black chickens
Thuy Duong Dao, Tat Khuong Le, Thi Bac Doan, Thu Hang Ta"

Institute of regional research and development

Received 1 November 2017; accepted 11 December 2017
Abstract:

The study was conducted to evaluate the effect of storage conditions of the
CAS (cells alive system) technology on the meat quality of black chickens.
The technology of preserving black chicken meat by CAS proved the superior
preservation effect to the conventional freezing methods. After 6 months
of preservation, the meat of black chickens preserved by CAS technology
showed the color index, toughness had no significant difference from the
original; the rate of dehydration was only 1.35%; and pH decreased to 5.9.
The biochemical indexes were quite modest; the crude protein content, the
crude ash content, and the crude lipid content slowly decreased by 4.6%,
4.7%, and 8.1%, respectively, as compared to those of fresh meat of black
chickens; meat taste maintained in good quality; and microbiological
indicators ensured the hygiene and safety of food quality in accordance with
TCVN 7046:2009 on fresh meat.

Keywords: Black chicken, CAS technology, freezing, quality.
Classification number: 2.8
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Ga den hay con goi la ga H’'mong,
1a gidng ga dic biét quy hiém, thit thom
ngon, c6 cong dung trong viéc chira
bénh. Ga den c6 ham lugng acid amin
cao, duoc sir dung nhu la thudc bodi bd
co thé, chita bénh suy nhugc, lugng
acid glutamic cao t6i 3,87% nén thit ga
¢6 vi ngot. Dac biét, trong thit ga den
¢6 chira ham lugng acid liolenic cao c6
tac dung chita bénh tim mach rat tbt,
cao ga chira bénh run tay; xuong ga,
mat ga chira bénh ho ga cho tré em [1].

Hién nay, thit ga den dang dugc
nguoi tiéu dung wa chudng va co6 gia
tri kinh ké cao. Tuy nhién, trong qua
trinh bao quan, thit ga den rat dé bi hu
hong do bi tac dong boi su thay ddi cua
cac diéu kién hoa ly, tir d6 nhiém vi
sinh vat, rat ngin thoi gian bao quan
va lam giam gié tri kinh t&. Dé kéo dai
thoi gian bao quan thit ga den, nguoi
ta c6 thé str dung cac phuong phéap nhu
bao quan nhiét d6 thap, bao quan trong
moi trudng khi quyén diéu chinh hay
xtr Iy bang céac hoa chit chdng vi sinh
vat, chong oxy hoa [2-4]. Tuy nhién,
thit ga den sau khi bao quan bang cac
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phuong phéap nay bi giam di dang ké
ve mat chat lugng cling nhu cam quan.

Cong nghé CAS hay “hé thong té
bao con nguyén ven” la cong nghé
bao quan tién tién nhét hién nay. Pay
1a cong ngh¢ lanh dong nhanh két hop
tir truong tac dong 1én dbi tugng nong
san, thuc phim 1am cho phén tir nudce
dong bang nhung khong lién két véi
nhau; khong pha v& ciu trac té bao,
lam san pham tuoi lau, khong bi chay
nude va mat chat dinh dudng [5]. Tuy
nhién, van chua c6 nghién ciru cu thé
nao danh gia chit lugng bao quan cia
cong nghé CAS dbi voi kha niang bao
quan thit ga den. Nghién curu nay cua
chung t6i nhdm danh gia anh huéng
ciia cong nghé CAS dén cac chi tiéu
chét luong cam quan, dinh dudng va vi
sinh vét d6i v6i bao quan thit ga den.

Déi twong, noi dung va phuong phap
nghién ciiu

Déi twong, dia diém va thoi gian
nghién ciru

Poi twong nghién ciru: Thit ga den
tuoi duge ldy miu sau mo giét tir ga
trudng thanh, khoe manh, khong bi
bénh, c6 khdi luong 1,2 dén 1.5 ke.
Sau khi ga den dugc giét md tai 10
mé tinh Bic Giang, thit ga den duoc
van chuyén bang xe mat vé phong thi
nghiém CAS khoang 2-3 gio. Nguyén
liéu dap ung cac chi tiéu cam quan cta
thit tuoi theo TCVN 7046:2009 vé mau
sic, trang thai bén ngoai, o dan hoi.

DPia diém nghién ciru: Phong thi
nghiém CAS, s 54 ngd 102 Truong
Chinh, Péng Pa, Ha Noi. Thoi gian
nghién ciu: Tir thang 3 dén thang
11/2017.

Phwong phap nghién ciru

B6 tri thi nghiém: Nguyén liéu: Ga
den sau giét md duoc rira sach, cit mdi
than thit thanh 2 nira va bao quan song
song ¢ 2 cong thirc nhu sau:

- Cong thirc ddi chimg (PC): Thit
ga den khong dugc cap dong bang
cong ngh¢ CAS, chi dugc dong goi hiit

TAP CHI

HOA HOC
ONG NGHE I} Nam 60(1) 1.2018

chan khong trong tai PE (day 35 um),
sau do dua vao ti lanh dong thong
thuong ¢ -25°C.

- C6ng thirc CAS: Thit ga dwoc cip
dong bang cong nghé CAS dat -30°C
tai tAm san pham. Sau d6 duoc dong
201, hit chan khong trong ti PE (day
35 um) va dua vao kho lanh Harmonic
(c6 dao dong diéu hoa) nhiét do -25°C.
Céc thong s cap dong cong nghé CAS
con lai theo bang 1.

TCVN 4835:2002.

- Xéc dinh ham lugng protein tho
theo TCVN 4328:2007.

- Xac dinh ham luong lipid tho theo
TCVN 4331:2001.

- Xac dinh ham luong tro tho theo
TCVN 4327:2007.

Phuong phap danh gia cam quan:

Dua vao phuong phap cho diém theo
TCVN 3215-79.

Bang 1. Mot so thong s6 cap dong thit ga bang cong nghé CAS.

Tée do gio xép kho cip dong 3,5m/s
Nhiét do xép kho cip dong -40°C

Téc d6 gid cip dong 3,5m/s
Nhiét d6 cap dong -40°C
Nhiét d6 dat tim san phim -30°C

MJi cong thirc thuc hién 30 mau.
Céc mau thit dugc tién hanh danh gia
cac chi tiéu sau 1, 2, 3, 4, 5, 6 thang
bao quan, mdi chi tiéu phan tich lam
lap lai 3 lan. Trudc khi phan tich, lam
ra dong trong nudc lanh & khoang
10°C trong 2 gio.

Phirong phap phan tich cac chi
tiéu:

- Po mau sic thit bang may do
Nippon Denshoker Handy Colorimeter
NR-3000 (Japan).

- Xéc dinh ty 1¢ mat nude theo thoi
gian bao quan: Can khdi lugng trudc
va sau khi bao quan ¢ ca hai cong thic
va tinh ty 1& mat nudc.

- Xac dinh d6 dai cua thit: Mau thit
sau khi duogc xac dinh ty 1€ mét nude
dugc dua vao bao quan ¢ nhiét do 4°C
trong vong 24 gio, sau d6 trén mdi
mau thit ding dung cu lay mau (dudng
kinh 1 cm) ldy 3 mau ldp lai ¢6 clng
chiéu véi thé co va dua vao may xéac
dinh luc cat (Warner - Bratzler 2000D,
M5). Pon vi tinh bang kg.

- Xéc dinh do pH cua thit theo

Phwong phap vi sinh vat: Xac
dinh tong s6 vi sinh vat hiéu khi theo
TCVN 7928:2008. Xac dinh tong sb
Escherichia coli (E. coli) theo TCVN
7924-1:2008. Xac dinh Staphylococus
aureus (S. aureus) theo TCVN 4830-
1:2005. Phan tich Salmonella theo
TCVN 4829:2005.

Phuwong phdp xir Iy s6 liéu: S6 liéu
dugc xir 1y theo phuong phap thong
ké bang phan mém Irristat 5.0 va phin
mém Excel 2007.

Két qua nghién ciiu va thao luan

Nghién ciru dnh huwong cua cong
nghé CAS dén chit lwong vit Iy ciia
thit ga den sau thoi gian bdo qudn

Tién hanh danh gia cac chi tiéu vat
ly thit g & tit ca cac cong thirc sau 6
thang bao quan. Két qua duoc thé hién
O bang 2.

S liéu & bang 2 cho thdy, cac chi s6
mau sic cua thit L (déc trung vé mau
sang), a (dac trung vé mau do), b (dic
trung Ve mau vang) déu co xu hudng
giam xudng & 2 cong thie sau 6 thang
bdo quan. Coéng thuc CAS gitt dugc



Bang 2. Chi tiéu vat ly cta thit ga den sau 6 thang bao quan.

Mau sac

R . Ty 1¢ mit  DJ dai cia
Conefi L . b nuée (%)  thit(kg) PH
Trubcbdo quan 4546  5,60° 6,92¢ 0" 3,020 6,10
pC 37390 2110 339 4,75 3190 540
CAS 4514 555 6,57 1,35¢ 3,07 5,90
LSD (0,05) 4,24 2,03 3,18 1,42 0,27 03

Trong cling mot cot, cac cong thic ¢o chf s6 mi khac nhau thi khac nhau c6 y nghia & mdc do tin

cay 95%.

mau tuoi sang cua thit, su thay dbi so
v6i trude khi bao quan & ca 3 chi sd
L, a, b 1a khong c6 y nghia thong ké.
Trong khi cong thitc PC c6 céac chi s6
mau sic bién dbi nhanh hon do mau
bi sdm hon, hoéa ndu nhiéu hon. Qua
trinh lanh dong 1am han ché hoat dong
clia hé thong enzyme c6 kha ning lam
giam metmyoglobin va hinh thanh
tro' lai myoglobin trong thit, do do
metmyoglobin bat dau tich tu trén bé
mit thit voi tbe d6 nhanh, gdy sdm mau
thit. Ngoai ra, h¢ enzyme nay c6 thé bi
mét di do bi rira troi trong qué trinh rd
dong, 1am tang nhanh qua trinh oxy hoa
va giam di do tuoi sang cua thit [6].

Ty 1¢ mat nudc 1a mot trong nhiing
chi tiéu quan trong dé ching ta dua ra
cach bao quan va ché bién san pham
mot cach hop 1y nhat. Sau 6 thang bao
quan, ty 16 mét nudc cua ga den & cong
thirc DC 1a cao nhit 4,75%. Ty 1¢ mat
nudc cua thit ga den & cong thirc CAS
thép hon, dat 1,35% so véi thit ga den
trude khi bao quan, tuy nhién su sai
khac nay la khong c6 y nghia khi xu ly
thong ké. Pa ¢ nhiéu dir liéu nghién
ctru vé cp dong, trir dong, rd dong giy
ra sy mét nude lién quan dén sy pha vo
chu triic soi co, ciing nhu sy bién dbi
hay bién tinh protein [7, 8].

Do dai cua thit cling 1a mot chi tiéu
dung dé phan loai chét luong thit ga.
S6 liéu tir bang 2 cho thdy, sau 6 thang
bao quan ¢ cong thuc PC co6 do dai
tang nhanh hon, ting 5,6% so voi thit
ga den trude khi bado quan; cong thic
CAS ting cham va hau nhu khong co
su sai khac so voi ban dau. Piéu nay
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cho thdy cong nghé CAS c6 tic dung
1am céu tric ndi bao cua thit ga den it
bi hu hai hon, va do d6 thit mém hon
cong thuc DC. Thit dugc lanh dong va
ra dong c6 xu hudng do dai cao hon thit
tuoi, ¢6 thé 1a do su co ngot cua sQi co
va sy mat nude [9].

Do pH cua thit biéu thi kha nang su
dung cua thit, kha nang thit lién két voi
nudc va c6 thé suy doan sy phat trién
ctia vi sinh vat. S6 liéu tir bang 2 cho
tha?iy, dd pH cua thit ga den ¢ cong thurc
DbC giam nhanh hon cong thirc CAS.
Cong thuc CAS giam cham con 5,9 va
khong co su sai khac so véi ban dau khi
xtr Iy théng ké. Do qua trinh cdp dong
va bao quéan lanh dong c6 thé lam thoai
héa céc protein dém, lam giai phong cac
ion hydro tu do giam do pH. Ngoa1 ra,
v1ec mét nude tir mo thit ¢6 thé 1am ting
nong do cac chét tan, lam giam do pH
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hay c6 thé lién quan dén viéc chuyén
héa cac protein do hoat dong cua vi
khuan hodc enzyme lam giai phong cac
nguyén tir hydro [10].

Toéom lai, cong ngh¢ CAS cod kha
ning bao quén tot hon nhiéu so véi bao
quan lanh dong thong thuong, giﬁp bao
quan thit ga den sau 6 thang van duy tri
duoc chét luong vé cac chi sé mau sic,
su mét nude, do dai va do pH so véi ban
dau.

Nghién cwu dnh hwong cua
cong nghé CAS dén chit lwong dinh
duwiong cua thit ga den sau thoi gian
bdo quadn

Lién quan dén qué trinh cip dong
va ra dong sau lanh dong la sy thay
ddi cac chit dinh dudng, c6 thé gay
hu hong thyc phdm trong qué trinh
ché bién va anh huéng dén nguoi tiéu
dung. Do d6 chung toi tién hanh danh
gia ham luong protein, ham lugng tro
tho, ham luong lipid thd ctia hon hop
thit dui, [uon ga den sau 6 thang bao
quéan cua hai cong thirc. Két qua dugc
trinh bay ¢ bang 3.

Két qua tir bang 3 cho thiy:

- Ham lugng protein tho cua thit ga
den sau 6 thang bao quan ¢ hai cong thirc
déu giam va sy thay doi nay 1a khac nhau
gitta hai cong thirc khi xir Iy thong ké.

Bang 3. Chat lugng dinh dudng cla thit ga den & cac cong thic sau 6 thang

bao quan.

Chi tiéu Cong thirc 0 thang 1thing 2 thing 3thing 4thing S5thing 6 thing
bC 22,08 21,09° 20,56 20,37° 19,16° 19,04
Ham lugng 23,03
protein tho CAS 22,69 22,52 22,58 2231° 22,03 21,96
(%)
LSD (0,05) 0,65 0,84 0,63 0,75 0,67 0,69
bC 1,007 1,022 0,98 0,98 0,97 0,98
o 1,07
Ham lwgng ’ a . . . a .
tro thé (%) CAS 1,03 1,03 1,02 1,01 1,03 1,02
LSD (0,05) 0,05 0,06 0,06 0,08 0,07 0,07
bC 1,08 1,06* 1,01° 0,95 0,94° 0,93°
Ham lugng 1,10
lipid thé CAS 1,09° 1,08 1,070 1,05 1,02 1,01
(%)
LSD (0,05) 0,03 0,06 0,07 0,06 0,07 0,05

Trong ciing mdt cdt, cac cong thic co chi s md khac nhau thi khac nhau c6 y nghia ¢ mdc do tin

cay 95%.

91
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Cong thuc DC gidm nhanh hon, giam
17,32% so véi ban dau; cong thirc CAS
giam kha cham, giam 4,6% so vdi ban
dau.

- Ham lugng tro tho cua thit ga den
sau 6 thang bao quan ¢ cong thuc BC
giam nhanh hon, giam 8,4% so v&i ban
dau; cong thirc CAS giam kha it, chi
giam 4,7% so voi ban dau. Tuy nhién,
hai cong thirc nay khong cé su sai khac
dang ké ¢ muirc do tin cay 95% tai moi
thoi diém so sanh.

- Ham luong lipit thé cua thit ga
den ¢ hai cong thirc ¢6 xu hudng giam
dan va sau 3 thang bao quan trg di, 2
cong thirc dugc so sanh voi nhau da
cho thay sy khac nhau 1 c¢6 ¥ nghia
thdng ké. Sau 6 thang bao quan, cong
thic PC c6 ham lugng lipid giam
nhanh hon, gidm di 15,45% so véi ban
dau va cong thirc CAS giam it hon, chi
giam 8,1% so v&i ban dau.

C6 nhiéu nghién ciru chi ra ring,
ham luong protein, tro va lipid déu c6
xu hudng giam xudng trong bao quan
lanh dong thit ca tuoi [11, 12]. Tuong tu
nhu nghién ctru cia ching tdi, trong qua
trinh bao quan lanh déng cac tinh thé
bang ngoai bao 16n do cip dong cham
(cong thirc DC) 1am pha v& ciu tric co,
pha v& va tach cac soi nguyén co, do do
dan dén sy thay ddi cac phan tmg sinh
hoa xay ra & cap do té bao, lam ting qua
trinh oxy hoa lipid, bién tinh protein
va carbohydrate, lam giam chét luong
thit. O cong thirc CAS, cip dong nhanh
nén sy hinh thanh céc tinh thé bang nho
dan dén ton thuong nodi bao thap hon,
su bién dbi cac thong s6 hoa sinh cham
hon, 1am chét luong thit it bi thay dbi.
Cung véi do, qua trinh rd dong va xi
1y mot phan ciing lam giam chat lugng
dinh dudng cua thit lanh dong [13].

Nghién ciru anh hwong cua cong
nghé CAS dén chit lwgng cam quan
cua thit ga den sau thoi gian bdo
qudn

Chat luong cua san pham thuc
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pham khéng chi bao ham gid tri dinh
dudng ma con c6 ca gia tri cam quan.
Do d6, ching t6i tién hanh danh gia
cam quan chat lugng thit ga den & cac
cong thirc sau 6 thang bao quan. Két
qua thu dugc ¢ bang 4.

Sau 6 thang bao quan cong thuc
CAS cho thay cac uu thé v& mau sic,
mui, vi va diém danh gia chét lugong
cam quan van dat dwoc chat luong
t6t. Trong khi d6 & cong thire BC chét
luong cam quan giam nhiéu hon vé vi
va mau sic nén chat lugng cam quan
chi dat loai kha. O nhiét d6 bao quan
lanh déng -25°C lam han ché hoat
dong enzyme lipase, do d6 lam gidm
qué trinh oxy hoa chét béo hinh thanh
nén cac hydroperoxide va cac chét co
mui 61, tanh. Do vdy, gitt dugc mui
vi cua thit ga den. Pay 12 mot minh
ching quan trong vé& anh hudng cua
cong nghé CAS, c6 thé duy tri dugc
hwong vi va mau sic cung nhu chét
lwong cam quan cua san pham ga den.

Nghién ciru dnh hwong ciia cong
nghé CAS den chi tiéu vi sinh vt ciia
thit ga den sau thoi gian bdo qudn

Béo quan lanh dong 1a dé han ché
su tang trudng cua vi sinh vat va lam
cham hoat dong trao ddi chit cua
chiing, cho phép duy tri hau hét cac
didc tinh cua san phdm va bao quan
chung trong thoi gian dai [14]. Do
do6, ching t6i tién hanh danh gi4 chét
lugng vi sinh vét cua thit ga den & cac
cong thirc sau 6 thang bao quan. Két
qua thu dugc ¢ bang 5.

S liéu bang 5 cho thay, cong thirc
bao quan bing cong nghé CAS co
chi tiéu tong sb vi sinh vat hiéu khi
giam nhanh hon, va hau nhu cac chi
tiéu vi sinh vat ctia hai cong thirc déu
nam trong khoang cho phép dua theo
TCVN 7046:2009.

Nhur vay, cong nghé CAS c6 thé bao
quan thit ga den trong thoi gian dai ma
khong 1am bién dbi nhiéu vé chét lugng

Bang 4. Péanh gia cdm quan thit ga den sau 6 thang bao quan & cac cong thic.

Diém trung binh

Céng thirc Mau sic Mui Vi ¢6 trong hryng Xép loai
Trudc bao quan 4,8+0,1  4,740,1  4,8+0,1 19,06 Tét
bC 4,140,1  42+0,1  3,9+0,1 16,12 Khé
CAS 4,6+0,1  4,640,1  4,8+0,1 18,72 Tét
Heé s6 trong luong 1,0 1,4 1,6

Bang 5. Chi tiéu vi sinh vat cla thit ga den & cac cong thic sau 6 thang bao

quan.
L Truée bio Sau 6 thang bdo quan
Chi tiéu .
quan pC cAS
Tbdng s6 vi sinh vat hiéu khi (CFU/g) 535 267 62
E. coli (CFU/g) KPH KPH KPH
S. aures (CFU/g) KPH KPH KPH
Salmonella (CFU/25g) KPH KPH KPH

KPH: Khong phat hién.



cling nhu dam bao vé vé sinh an toan
thuc pham. Nghién ctru nay 1a mot co
s& quan trong dé c6 thé ing dung cong
nghé CAS vao thyc té bao quan thit ga
den nham muc dich duy tri dugc chét
luong thit sau bao quan ma van dam
bao luu trlr 1au dai, tir 46 gitip nang cao
gié tri va kha nang xudt khau thit ga den
Viét Nam ra thé gi6i.

Tu nghién ctru thuc nghiém cho
thdy, chat lugng thit ga den bao quan
bang cong nghé CAS tdt hon so véi
lanh dong thong thuong. Sau 6 thang
bao quan, thit ga den duoc bao quan
bang cong nghé CAS c6 cac chi sd
mau sic, do dai khong co6 sy sai khac
dang ké so v6i ban ddu; han ché ty 1&
mat nude, chi giam 1,35%, va chi )
pH giam nhe con 5,9; cac chi s6 hoa
sinh thay déi it, ham lugng protein tho,
ham lugng tro thd, ham lugng lipid tho
giam lan luot 1a 4,6%, 4,7% va 8,1%
s0 voi thit ga den tuoi; chét lugng cam
quan van duy tri & loai tot va cac chi
tiéu vé vi sinh vat dam bao vé sinh an
toan thye pham theo TCVN 7046:2009
vé thit tuoi.

TAP CHI

HOA HOC

NG NGHE | &t Nam 60(1) 1.2018

TAI LIEU THAM KHAO

[1] Trdn Thi Mai Phuong, Lé Thi Bién
(2007), Ky thuat chan nuéi ga dac san (ga
Ac, ga H’'mong), NXB Nong nghiép, tr.7-8.

[2] S.N. Ahmed, et al. (2003), “Chemical
sprays as a method forimprovement in
microbiological quality and shelf-life of fresh
sheep and goat meats during refrigeration
storage (5-7°C)”, Meat Science, 63, pp.339-
344.

[3] John N. Sofos (2005), Improving the
safety of fresh meat, Woodhead Publishing
Limited, Cambridge England.

[4] D.P. Michael, N.S. John, A.L. Branen
(2005), Antimicrobials in food, Taylor and
Francis Group.

[5] ABI (2011), CAS - Cells Alive
System, The CAS Energy Function has an
international patent, 10pp.

[6] M.B. Abdallah, J.A. Marchello,
H.A. Ahmad (1999), “Effect of freezing and
microbial growth on myoglobin derivatives
of beef”, Journal of Agricultural and Food
Chemistry, 47, pp.4093-4099.

[7] T.M. Ngapo, I.H. Babare, J. Reynolds,
R.F. Mawson (1999), “Freezing and thawing
rate effects on drip loss from samples of pork”,
Meat Science, 53, pp.149-158.

[8] C. Vieira, M.Y. Diaz, B. Martinez,
M.D. Garcia-Cachan (2009), “Effect of frozen
storage conditions (temperature and length
of storage) on microbial and sensory quality

Khoa hoc Ky thuat va Céng nghé n—

of rustic crossbred beef at different stages of
aging”, Meat Science, 83, pp.398-404.

[9] M.R. Oliveira, et al. (2015), “Meat
quality of chicken breast subjected to different
thawing methods”, Rev. Bras. Cienc. Avic,
17(2), pp.165-171.

[10] C. Leygonie, T.J. Britz, L.C. Hoffman
(2011), “Oxidative stability of previously
frozen ostrich M. iliofibularis packaged under
different modified atmospheric conditions”,
International Journal of Food Science and
Technology, 46, pp.1171-1178.

[11] S.T. Arannilewa, S.O. Salawa, A.A.
Sorungbe, B.B. Olasalawu (2005), “Effect of
frozen period on the chemical, microbiological
and sensory quality of frozen tilapia fish
(Sarotherodon galilaleus)”, African Journal of
Biotechnology, 4(8), pp.852-855.

[12] Ali Aberoumand (2013), “Impact of
freezing on nutritional composition of some
less known selected fresh fishes in Iran”,
International Food Research Journal, 20(1),
pp.347-350.

[13] C. Leygonie, TJ. Britz, L.C.
Hoffman (2012), “Meat quality comparison
between fresh and frozen/thawed ostrich M.
iliofibularis”, Meat Science, 91(3), pp.364-
368.

[14] X. He, R. Liu, S. Nirasawa, D.
Zheng, H. Liu (2013), “Effect of high voltage
electrostatic  field treatment on thawing
characteristics and post-thawing quality of
frozen pork tenderloin meat”, Journal of Food
Engineering, 115, pp.245-250.



s Khoa hoc Ky thuat va Céng nghé

Nghién ciru higu ing cua ché ph?im nano bac tao bing phwong phap
chleu X2 gamma ph01 tron voi kém-EDTA
én nam Puccinia spp. giy bénh gi sit & cdy hoa ciic

Nguyén Duy Hang’, Nguyén T4n Mén, Pham Thi Sim, Trin Thi Thiiy,
Tran Thi TAm, Nguyén Trong Hoanh Phong, Lé Xuin Cuong,
Lé Hiru Tw, L& Viin Toan, Nguyén Twong Ly Lan

Vién Nghién ciru hat nhan

Ngay nhan bai 2/8/2017; ngay chuyén phan bién 7/8/2017; ngay nhan phan bién 28/9/2017; ngay chap nhan dang 12/10/2017

Tom tit:

Hiéu trng ciia ché pham nano bac tao bing phwong phap chiéu xa gamma phdi tron véi kém-EDTA téi nAm Puccinia
spp. giy bénh gi sat (bénh céc) & cAy hoa ciic ciing nhw khé niing sinh truéng ciia cAy di dwoc khao sat ¢ diéu kién
in vitro va diéu kién nha kinh. Két qua cho théy, nim Puccinia spp. rit nhay cam véi ché phim nano bac phéi tron

véi kém-EDTA, n(“)ng dd (3 mg Ag-20 mg Zn/l) {rc ché hoan toan sy giy bénh cﬁa nim trén ciy hoa ciic. Phun ché
pham nano bac ph01 tron véi kEm-EDTA lam giam 100% ty 1€ bénh gi sat do nim Puccinia spp. gy ra va lam cho
ciy hoa cic sinh truéng tot hon. Nghlen cliru mé ra hlro’ng ung dung méi, st dung ché pham nano bac-kém-EDTA
thay thé cho cac loai thudc héa hoc aé phong bénh gi sit cho ciy hoa cuc Da Lat.

T khoa: Bénh coc, bénh gi sdt, cdy hoa cuc, kém-EDTA, nano bac, Puccinia spp.

Chi s6 phén loai: 2.9

Mé dau

Bénh gi sit (bénh coc) la mot
trong nhitng bénh hai chinh trén
cdy hoa clc, nguyén nhan la do
ndm Puccinia chrysanthemi va
Puccinia horiana giy ra. Bénh gi sat
anh huong dén kha ning quang hop
cia cdy, do d6 lam giam ning suét
cling nhu chat lwong hoa [1-4]. Hién
tai, nhiéu loai thudc bao vé thuc vat
nhu Daconil, Nativo... da dugc su
dung dé diét trr loai ndm bénh nay
[5] nhung hiéu qua phong trir van con
han ché, gdy 6 nhiém mdi truong va
dac biét gia thanh cta ching kha cao.
Nano bac ché tao bang phuwong phap
chiéu xa gamma da dugc nghién ctru
g dung dé phong trir vi rit, vi khuan
va vi ndm gy hai [6]. Nhiéu nghién
ctru da chuing minh tinh hiéu qua cta
nano bac trong phong trur bénh cho cay
trong [6, 7]. Tuy nhién, phdi tron nano
bac v6i mot vai nguyén té dinh dudng
dé tao ra ché pham c6 kha ning phong
trir bénh, ting kha nang sinh trudng

cho cay hién van chua duoc cong bo.
Vi ly do d6, nghién ctru nay duoc thuc
hién nhiam khao sat kha ning wc ché
nam Puccinia spp. giy bénh gi sat trén
cdy hoa cuc ciia ché pham nano bac tao
bang phuong phap chiéu xa phdi trén
v6i k€m-EDTA cling nhu danh gia sy
sinh trudng cia cdy hoa cuc ba Lat
dugc xir 1y bang ché pham nay.

Noi dung nghién cuu
Déi twong

- Céc hoa chat duge sir dung dé diéu
ché ché pham nano bac phdi tron véi
kém 1a bac nitrat (AgNO,), chitosan,
axit acetic (CH,COOH), ammonium
hydroxid (NH,OH) va Zn-EDTA.

- Chung vi ndm Puccinia spp. sit
dung trong thuc nghiém la chung vi
nam gy bénh gi sat, dwoc nhan nudi
truc tiép trén cay hoa ctic tai vuon thyc
nghiém, Trung tam Cong nghé Burc xa,
Vién Nghién ctru hat nhan.

- Giéng hoa ciuc Van Tho st dung

" Tac gia lién h¢; Tel: 0263.3823222; Email: nguyenduyhang7@yahoo.com
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trong thyc nghiém dugc nhan giéng
bang phuong phap gidm canh tai Lang
hoa Ha Bong, Da Lat, Lam Dong.

Phuwong phap

- Nano bac dugc diéu ché béng
phuong phép chiéu xa gamma Co-60:
Dung dich 2,5 mM AgNO, dugc chiéu
xa trén ngudon gamma Co-60 (GC-
5000) v6i liéu xa 12 kGy, suat lidu 2,3
kGy/gio. Dung dich nano bac st dung
trong thuc nghiém c6 cac dac trung
sau: Hat nano bac c6 kich thudce trung
binh 10 nm, ham lugng bac trong dung
dich 0,25 mg/ml.

- Zn-EDTA duoc phéi tron  voi
dung dich nano bac tao ché pham nano
Ag-Zn.EDTA.

- Panh gia hi¢u qua khang nim
Puccinia spp. cua ché phim nano Ag-
Zn.EDTA trong diéu kién phong thi
nghiém (in vitro): Nam Puccinia spp.
duoc nhan nudi trén 1a cic; 1a cac da
nhiém ndm gi sit dugc nhing vao
dung dich nano Ag-Zn.EDTA v6i ham
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Abstract:

Antifungal effects of nano-silver synthesized by gamma radiation in
combination with zinc-EDTA on Puccinia spp., the causal agent of the
chrysanthemum white rust disease, were investigated. The effect of nano-
silver in combination with zinc-EDTA on the growth of chrysanthemum plant
and the chrysanthemum white rust control was experimented in vitro and
under greenhouse condition. The results showed that nano-silver with zinc-
EDTA strongly inhibited the chrysanthemum white rust causal pathogen
Puccini spp. When nano-silver with zinc-EDTA was applied as a fungicide,
the chrysanthemum white rust incidence in chrysanthemum reduced by
100%, and growth parameters of chrysanthemum plants significantly
increased as compared to the corresponding control. The objective of
this study was to evaluate the effect of nano-silver synthesized by gamma
radiation in combination with zinc-EDTA on the chrysanthemum plant
growth promotion and control of the chrysanthemum white rust disease in
chrysanthemum.

Keywords: Antifungal, chrysanthemum, chrysanthemum white rust, nano-
silver, Puccinia spp., zinc-EDTA.

Classification number: 2.9

luong Ag-Zn (mg/ml) khac nhau: 0-0
(mg/ml); 1-20 (mg/ml); 3-20 (mg/ml);
5-20 (mg/ml) va 10-20 (mg/ml). Sau
do, 1a ctc duge nuoi u trén gia thé vai
¢6 d6 4m 100% & nhiét do 25°C. Hiéu
qua khang ndm Puccinia spp. cua
dung dich Ag-Zn. EDTA dugc danh gia
bang phuong phap dém sb ndt gi sat
(mun coc) trén 14 cic sau 10 ngay xu
1y ché pham.

- Panh gia hiéu qua khang nim
Puccinia spp. cua ché pham nano Ag-
Zn.EDTA trén cdy hoa cuc trong diéu
kién nha kinh (ngoai dong rudng):
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+ Thuc nghiém 1: Phun bao ti nam
Puccinia spp. 1én cay hoa clc, 0 vao
budng 4m khoang 3 ngay. Sau khi mam
bénh xuit hién & mat dudi ciia 14, ché
phim nano Ag-Zn.EDTA dugc phun
v6i ham lugng bac-kém theo tung 16

3 5

Khoa hoc Ky thuat va Céng nghé n—

thuc nghiém nhu sau: Lol (phun Ag
I ppm-Zn 20 ppm), 16 2 (phun Ag 3
ppm-Zn 20 ppm), 16 3 (phun Ag 5 ppm-
Zn 20 ppm), 16 4 (phun Ag 0 ppm-Zn
20 ppm), 16 5 (phun thudc Daconil, 1
ml/l), 16 6 (phun nudc). Theo doi, xac
dinh ndng d6 ché pham thich hop ¢
kha nang e ché nim Puccinia spp.

+ Thyc nghiém 2: Phun bao tu nam
Puccinia spp. 1én cay hoa ctc va phun
ché phdm nano Ag-Zn vdi lidu lugng
gay uc ché bénh da dugc chon & thuc
nghiém trude, sau d6 u vao budng 4m
3 ngay; céc 16 thuc nghiém dugc phun
nhu sau: L6 7 phun ché pham nano Ag-
Zn.EDTA; 16 8 phun thudc Daconil (1
ml/l); 16 9 phun Zn-EDTA (20 mg/l);
16 10 (khong gdy nhiém bénh, phun
ché pham nano Ag-Zn.EDTA).

+ Thuc nghiém 3: Khong gay
nhiém bénh gi sit, phun ché phdm vai
lidu luong gy tc ché bénh gi sit da
duogc chon ¢ thi nghiém trudc. Lo A
(cay hoa clic khong gy nhiém, phun
nu’oc) 16 B (cay hoa cuc khong gay
nhiém, phun ché pham nano Ag-Zn.
EDTA); 16 C (cay hoa ctc khong gay
nhiém, phun thudc Daconil 1 ml/I).

- Pém sb nbt gi sat trén 14 cic bi
bénh (ndt gi sit bi chét va ndt gi sit
khong phat trién) va so sanh véi s ndt
gi sit o la ctic khong xir 1y ché pham.
Céc chi s6 sinh truong ctia cay hoa ctic
nhu chiéu cao cay, sb 14, kich thude
la... cling dugc danh gia o tit ca cac
16 thi nghi¢m.

- Xt Iy s6 lidu: Str dung phan mém
Excel 2013 dé phén tich va tong hop
cac s6 lidu thu thap duogc tr cac 16 thi
nghiém. Ding phan mém SPSS 16.0
dé xur 1y thong ke.

Hinh 1. Nudi 6 14 cic b| bénh nidm céc trong diéu kién phong thi nghiém.
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Két qua va thao luan

Anh hwéng ciia ché phim nano
Ag-Zn.EDTA Ién nim Puccinia spp-
gdy bénh gi sdt trén ld ciic trong diéu
kién phong thi nghiém

Két qua & bang 1 cho thiy ndm
Puccinia spp. bi rc ché phat trién sau
10 ngay xtr 1y ché pham. S6 mun coc
bi chét 77,8% khi xir Iy voi lidu luong
1-20 (Ag-Zn) mg/1. O lidu lugng (Ag-
Zn) cao hon s6 mun coc bi tre ché hoan
toan (100%).

Tuy nhién khi xir Iy 14 ctc bang
ché phiam nano Ag-Zn.EDTA vé6i ham
luong 10-20 (Ag-Zn) mg/l giy ton
thuong 16p t& bao biéu bi va lam cho
sic to 14 bi bién d6i. O ham lugng 3-20
(Ag-Zn) mg/l khong anh huong dén té
bao va sic t6 14 (hinh 2).

Anh hwong ciia ché phim nano
Ag-Zn.EDTA lén ndm Puccinia spp.
gdy bénh gi sdt trén cdy hoa cuc tro“ng
trong nha kinh

Khdo sat sw anh hieong cia ché
phiam nano Ag-Zn.EDTA [én ndm
Puccinia spp. dwoc gdy nhiém truc
tiép trén cdy hoa ciic trong trong diéu
kién nha kinh (phun ché pham khi bénh
gi sdt bdt dau xudt hién ¢ 14):

O phin thyc nghiém nay, cay
hoa clic dugc gdy nhim bénh bing
cach phun dich sinh khéi bao tir nAm
Puccinia spp. 1&€n cdy hoa cuc. Sau
8 ngay gay nhiém khi mam bénh bat
dau xuét hién & 14, cay hoa cuc dugc
phun ché phém nano Ag-Zn.EDTA voi
lidu lwong bac-kém c6 trong dung dich
nhu miéu ta trong phan phuong phap.
Két qua thyc nghiém dugc minh hoa
0 hinh 3.

Hinh 3 cho thy 16 thi nghiém xu
1y bang nude sé mun coc xuat hién sau
40 ngay gay nhiém la 8,33 mun coc/
14; 16 thi nghiém xr 1y bang dung dich
Zn-EDTA s6 mun coc trén 14 1a 0,99
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Bang 1. Anh hudng ciia ch& phdm nano Ag-Zn.EDTA lén sy phat trién cia nAm
Puccinia spp. gay bénh gi sit trén cay hoa cic (sau 10 ngay x ly).

Nong dd S6 mun céc trude S6 mun céc chét % s6 mun coc bi
Ag-Zn (mg/l) xwr ly sau xir ly tre che
0-0 75,0 00,0 00,0¢
1-20 72,0 56,0 77,8°
3-20 73,0 73,0 100,0°
5-20 72,0 72,0 100,0*
10-20 74,0 74,0 100,0*

Ghi chi: Trong cling mot cot cac gia tri co cac chi cai a,b,c theo sau chi su khac biét ¢6 y nghia

théng ke (P < 0,05).

(A)-1 ndm coc sau x& 1y bang ché& pham
nanoAg(3mg/1)-Zn(20mg/l)
(A)-2 ndm coc sau xU ly bang nudc

(B)-1 n&m coc sau x{ ly bing ch& phdm
nanoAg(10mg/1)-Zn(20mg/I)
(B)-2 nadm coc sau x{ ly biang nudc

Hinh 2. Anh huéng ciia ch& phdm nano Ag-Zn.EDTA lén sy phat trién ctia

ndm gi sit (ndm cdc) trén 14 cic.

10,000
| 3,000 A
o B 8 ngay

‘8 6000
- N 16 ngay
g 4,000 .
s W 24 ngay|
“1 2,000 R
ngay
0,000 - . B )
L& TNl Lo TN2 L& T3 L& TN4 LoTNS LoTNG 40 ngay

Hinh 3. Su phat trién ctia nam gi sit Puccinia spp. trén cay hoa ciic sau khi

xGi ly ch& pham nano Ag-Zn.EDTA.

mun céc/ld. O cac 16 thyc nghiém xir
Iy bang dung dich nano Ag-Zn.EDTA
(16 2 va 16 3) tuong Ung véi ndng
do6 Ag 3 mg/l va 5 mg/l, sé mun coc
xuét hién trén 14 sau 40 ngay xir 1y 1a
0,26 mun coc/la va 0,14 mun coc/la.
Két qua thu dugc ching t6 hai 16 thi
nghiém nay c6 hiéu ting twong duong.
L6 5 xir Iy thudc Daconil ¢6 hiéu tng

62

tuong duong véi 16 3. Lo 1 cho hi¢u
qua thép hon, s& mun coc xuat hién la
0,71 myn coc/la sau 40 ngay xu 1y.
Khdo sdt sw anh hieong ciia ché
phdm nano Ag-Zn.EDTA [én su sinh

truong cua cdy hoa cuc trong trong
diéu kién nha kinh:

Két qua khao sat anh huong ciia ché



pham nano Ag-Zn.EDTA 1én chiéu cao
cua cay hoa cic dugc thé hién ¢ hinh 4.
Sau 40 ngay nudi trong trong nha kinh,
cdy hoa cuc ¢ 16 thi nghiém bang dung
dich Zn-EDTA c6 chiéu cao cdy trung
binh 14 61,0 cm; 16 xtr 1y bang nude cd
chiu cao thap nhat (48,60 cm), con 16
1 (Ag 1 mg-Zn 20 mg/l) va 16 2 (Ag 3
mg-Zn 20 mg/1) thi gia tri nay 1a 56,07
cm va 53,40 cm. O 16 3 (Ag 5 mg/l-Zn
20 mg/l) cdy co6 chiéu cao trung binh
1a 49,13 cm, twong duong vdi chiéu
cao cdy 610 6 (xir 1y bang nudc). Nhu
vay, Zn.EDTA c6 tac dung lam cho
cdy hoa cuc sinh truong tét hon. So
sanh cay hoa ctic xir Iy bang dung dich
nano Ag-Zn.EDTA (Ag 5 mg/l-Zn 20
mg/l) véi cay hoa clic xir Iy bang dung
dich nano Ag khong c6 Zn.EDTA (Ag
5 mg/l) thi chiéu cao ctia ciy hoa cuc
xt ly khong c6 Zn.EDTA giam, lun,
1a nho (sb liéu khong trinh bay trong
bai bao nay). Nhu vay, cay hoa cuc sau
khi xir Iy bang ché phdm nano Ag-Zn.
EDTA v6i ham lugng (Ag 5 mg/l-Zn
20 mg/1) khong anh huong dén sy phat
trién chiéu cao ciia cdy ma con c6 hiéu
(g trc ché manh sy phét trién ciia nam
Puccinia spp.

Khdo sat sw dnh huong ciia ché
phiam nano Ag-Zn.EDTA [én ndm
Puccinia spp. dwoc gdy nhiém truc
tiép trén cdy hoa ciic trong trong diéu
kién nha kinh (phun ché pham sau khi
gdy nhiém bao tir nam, mun céc chia
xudt hién):

Két qua thyc nghiém phun ché
pham sau khi gay nhiém bao tir ndm
1én cay hoa ciic dugc thé hién & hinh 5.
Sau 8 ngay phun ché phiam nano Ag-
Zn.EDTA véi ham luong 3-20 (Ag-
Zn) mg/l, bao tir nAm bj tc ché khong
nay mam phat trién thanh mun céc;
con & 16 thyc nghiém phun bang dung
dich Zn.EDTA thi bao tu Puccinia spp.
nay mam tao s6 mun coc trén 14 0,02
mun coc/la. Nhu vay thuc nghiém nay
cho thay ché phiam nano Ag-Zn.EDTA
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Hinh 4. Sy phat trién chiéu cao ctia cay hoa ciic sau xii ly ch& pham nano
Ag-Zn.EDTA.
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Hinh 5. Su phat trién clia nAm Puccinia spp. trén cay hoa ciic sau khi gay
nhiém va phun ch& pham nano Ag-Zn.EDTA.
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Hinh 6. Su phat trién clia nAm gi sit Puccinia spp. trén cay hoa ctic dugc phun
ch& pham nano Ag-Zn.EDTA.
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c6 kha ning uc ché sy ndy mam bao
tr, ngan can sy lay lan bao tir nam
Puccinia spp. gay hai cho cay hoa ctc.

Khdo sat hiéu ung phong bénh
ndm gi sat Puccinia spp. ¢ cdy hoa ciic
bang ché pham nano Ag-Zn.EDTA:

Trong thyc nghiém nay cay hoa
clic duge phun ché pham nano Ag-Zn.
EDTA dé danh gia hiéu tng phong
bénh. L6 A (khong phun ché phim
nano Ag-Zn.EDTA, phun nuéc); 16 B
(phun ché phdm nano Ag-ZnEDTA);
16 C (phun thubc Daconil 1 ml/l). Két
qua duoc minh hoa ¢ hinh 6 cho thiy
cdy hoa ctic dugc phun ché phim nano
Ag-Zn.EDTA thi bénh gi sat khong
xuét hién, cay hoa cuc sinh trudng tdt.
Cay khong phun ché pham nano Ag-
Zn.EDTA bénh gi sit phat trién manh.
Nhu vdy, c6 thé sit dung ché phim nay
thay cho thu6c Daconil dé phong bénh
gi sit cho cay hoa ciic.

Ve a
Ket luan

Ché phdm nano Ag tao bang
phuong phap chiéu xa gamma phdi
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tron voi Zn-EDTA 1a ché phdm co
hiéu qua trong phong va tri bénh gi sat
(bénh coc) & cay hoa cuc. Ché phim
khong nhiing khong lam anh hudng
dén kha ning sinh truéng cua ciy hoa
ma con giup sinh trudéng manh hon.
Nghién ctru cho thay ché phim nano
Ag-Zn.EDTA c6 kha ning thay thé
cho mét vai loai thubc héa hoc nhu
Daconil, Nativo, Macozeb... dang st
dung hi¢n nay.
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Kétluan

Néu két qua nghién ctiu chli yéu clia dé tai c6 tinh khai quat lién quan dén muyc tiéu nghién clu, dé
xuat cac van dé tiép tuc nghién cuu.
Chi thich va tai liéu tham khdo
Chu thich dugc danh s6 theo thy tu xudt hién (2 ) va dugc trinh bay ngay & cudi trang viét (footnote).
Céc tai lieu tham khao dugc danh s6 theo thi tu xuat hién dé chi dan chung dugc trich dan & géu trong
bai bao. S6 thi ty dugc danh trong ngoac vudng, vi du: [3] véi 1 hodc [2, 5, 7-9] v6i nhiéu s6 chi dan.
| Téc gia (N&m xudt ban), “Tén tai liéu dugc trich dan”, Tén nguén, tap (s6), pp<trang dau-trang cu6i>|
Téc gid: la tac gid/cac tac gia cla tai liéu dugc tham khao, trich d~§n.
N&m xuat ban: ndm xuét ban cla tai liéu dugc tham khdo, trich dan.
Tén tai liéu dugc trich dan: 1a tén bai bao, chuang/phan sach.. B
Tén ngudn cé thé 1a tén tap chi, tén séach, hay tén tai liéu géc cla tai liéu dugc trich dan (phan nay dudc
in nghiéng).
Tap (s6): danh cho nguén trich 1a tap chi, sach hodc cac xuat ban phdm khéc (phan nay in dam).
Trang dau-trang cudi la s6 thii ty cac trang phan anh ndi cu tri cla tai liéu dugc trich dan trong tai liéu
nguoén.
Chu y: néu co 2 2 tai liéu tham khado do cling 1 tac gia/nhom tac gia, cung nam cong b, thi céc tai liéu
tham khao nay can dudc danh d&u a, b.. sau nam xuét ban (vi du: 1986a).
_ Né&u c6 mét s tai liéu tham khéo trong cuing 1 bai bao dugc trich dan c6 s6 trang khac nhau thi cén trich
dan thém sd trang, vi du: Kitchen (1982, p 39).

Cac yéu cau khac

- Bai viét knong dat yéu cau, Toa soan khong tré lai ban thao.

- Bai viét chi dudc dang khi phan bién nhan xét vé chét Iugng bai bdo dong y cho dang.

- Ban quyén: tac gid dong y trao ban quyén bai viét (bao gdm ca phan tom tat) cho Ban Bién tap
Tap chi.
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1.Khoa hoc tu nhién
Toan hoc va théng ké
Khoa hoc may tinh va théng tin
Vat ly
Héa hoc
Khoa hoc trai dat
Khoa hoc sy song
Khoa hoc mai trudng
Khoa hoc nano
Khoa hoc tinh toan

0. Cac linh vuc khoa hoc tu nhién khac

2. Khoa hoc ki thuat va cong nghé
Ky thuat dan dung: ky thuat kién
tric; ky thuat xay dung; ky thuat
két cdu va do thi; ky thuat giao
théng van tai; ky thuat thuy Igi; ky
thuat dia chat céng trinh
Ky thuat dién, ky thuat dién tl, ky
thuat thong tin
K§ thuat ca khi, ché tao may
Ky thuat hoa hoc
Ky thuat vat liéu va luyén kim
Ky thuét y hoc
Ky thuat méi trudng

. Cdng nghé sinh hoc cdng nghiép

. Cong nghé nano
. Ky thuat thuc phdm va dé udng

. Céc linh vuc khac cta khoa hoc
ky thuat va cong nghé

3.Khoa hoc y - duge

. Y hoc cd s6
.Y hoc lam sang
.Y hoc du phong

Dugc hoc

. Céc linh vuc khac ctia Y - dugc hoc

4. Khoa hoc nong nghiép

. Tréng trot
. Chan nuoi
. Thay

Lam nghiép

. Thly san
. €bng nghé sinh hoc trong néng

nghiép, thly sén
Céc linh vuc khac ctia khoa hoc
ndng nghiép

. Tam ly hoc

Kinh té€ va kinh doanh
Khoa hoc gido duc

. Xahdi hoc

Phap luat
Khoa hoc chinh tri

. Dia ly kinh t€ va xa hdi
. Théng tin dai ching va truyén thong

Lich st va khao ¢ hoc
Ngén ng( hoc va van hoc

. Triét hoc, dao dtic va tén giao

. Nghién ctiu vé khu vuc va quéc té

. C4c linh vuc khéac cla khoa hoc xa
hoéi va nhan van
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Nghién ctu sy thay d6i tinh chit tir trong hé hop chét
La,Pb MnO, khi thay thé Co cho Mn.

Vi Vin Khai, Nguydn Huy Sinh, Pham Thé Tan, Chu Vin Tuén
Nghién citu ciu tric electron ciia cluster ScSi 0 bing phwong phép
da cAu hinh CASSCF/CASPT2.

Nguyén Minh Théo, Nguyén Hoang Khang, Trin Qubc Tri, Bui Tho
Thanh, Tran Van Tan

Ung dung phwong phip SDS-PAGE trong nghién ciru dnh hwéng
ciia ham lwgng SDS dén khi niing chiét protein trong gao.

Nguyén Thi Pong, Trdn Trung, Vii Thi Thu Ha, Trin Pinh Phong,
Nguyén Thi Quynh Hoa

Nghién ciru thiét ké hé thong giam sat - didu khién tir xa cho luéi
phan phéi dién ha ap.

L& Xuan Sanh, Trin Vii Kién

Dinh gia kha ning ting tudi tho méi ciia két cAu han khi dwgc xir Iy
bing phwong phap rung khir ing suét du.

Buii Manh Cudng, Nguyén Vin Duong

Nghién ciru, thiét ké va ché tao may tuyén than huyén phi kiéu banh
xe ding.
Cao Ngoc Péu, Nguyén Anh, L& Vin Loi

Nghién ciru phwong phap x4c dinh hé s6 cin giam chén & t6.
Dling Viét Ha

Nghién ctru ché tao va khio sit cic tinh chit caa blend
EPDM/ENRS50 lién két ngang bing nhwa phenolic.

L& Minh Tan, V0 Hitu Thao

Phén tich thwe nghiém va mé hinh s6 ing xir co' hoc ciia dim g6 lién
hop hién dai.

Trn Vin Ding, Trdn Dong

Két qua thir nghiém hi¢u lyc ciia ba KIBAMID 7.5RB diét kién lira
(Solenopsis geminata) va kién vang nhé (Monomorium pharaonis).
Nguyén Thi My, Nguy&n Thay Hién

Anh hwéng ciia cong nghé bio quian CAS (cells alive system) dén
chét lugng thit ga den.
Pao Thuy Duong, Lé Tét Khuong, Poan Thi Béc, Ta Thu H:"ing

Nghién ctru hiéu ng ciia ché phim nano bac tao bing phwong phép
chiéu xa gamma phdi trén véi kém-EDTA 1én nim Puccinia spp. giy
bénh gi sit & cAy hoa ciic.

Nguyén Duy Hang, Nguy&n Tdn Man, Pham Thi Sam, Tran Thi Thuy,
Trin Thi Tam, Nguyén Trong Hoanh Phong, L& Xuan Cudng, Lé Hiru
Tu, Lé Vin Toan, Nguyén Tudng Ly Lan
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The variation of magnetic properties of La, Pb MnO, compounds
with Co substitution for Mn.
Van Khai Vu, Huy Sinh Nguyen, The Tan Pham, Van Tuan Chu

Study on the structures of ScSi,™ clusters by multiconfigurational
CASSCF/CASPT2 methods.

Minh Thao Nguyen, Hoang Khang Nguyen, Quoc Tri Tran, Tho Thanh
Bui, Van Tan Tran

Application of the SDS-PAGE method to study the effect of SDS
content on protein extraction in rice.

Thi Dong Nguyen, Trung Tran, Thi Thu Ha Vu, Dinh Phong Tran, Thi
Quynh Hoa Nguyen

Reasearching and designing remote monitor - control systems for
the low-voltage distribution grid.
Xuan Sanh Le, Vu Kien Tran

Evaluating the possibility of increasing the fatigue life of welded
structures by the vibratory residual stress relief method.
Manh Cuong Bui, Van Duong Nguyen

Research, design and manufacture of vertical wheel dense medium
separators for coal.
Ngoc Dau Cao, Anh Nguyen, Van Loi Le

A method for determining the damping coefficient for car.
Viet Ha Dang

Preparation and properties of EPDM/ENRS0 blends crosslinked
with phenolic resin.
Minh Tan Le, Huu Thao Vo

Experimental analysis and numerical behavior of innovative glued
laminated timber beams.
Van Dang Tran, Dong Tran

Test results of KIBAMID 7.5RB bait effectiveness in killing fire ants
(Solenopsis geminata) and small weaver ants (Monomorium
Ppharaonis).

Thi My Nguyen, Thuy Hien Nguyen

Effect of the CAS (cell alives system) technology on the meat quality
of black chickens.
Thuy Duong Dao, Tat Khuong Le, Thi Bac Doan, Thu Hang Ta

Study on the effect of nano-silver synthesized by gamma radiation in
combination with zinc-EDTA on chrysanthemum white rust caused
by Puccinia spp. in chrysanthemum.

Duy Hang Nguyen, Tan Man Nguyen, Thi Sam Pham, Thi Thuy Tran,
Thi Tam Tran, Trong Hoanh Phong Nguyen, Xuan Cuong Le, Huu Tu
Le, Van Toan Le, Tuong Ly Lan Nguyen
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