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Khoa hoc Tu nhién

Tinh nang lugng tu do gan két giiia LUSH va etanol
M 4 A A 9
bang phuang phap dong luc phan tu
Nguyén Hoa Mi", Piang Ung Vin
Trung tam Ung dung tin trong hoa hoc, Truong Pai hoc Khoa hoc Tw nhién, Dai hoc Quo”'c gia Ha Noi
Ngay nhén bai 25/12/2015, ngay chuyén phan bién 31/12/2015, ngay nhan phén bién 21/1/2016, ngay chép nhan ding 25/3/2016

Bai bo cong bo cac tinh toan ning lweng tw do lién két giira etanol va protein LUSH trong dung dich nwéc
bﬁng phuong phap dong luc phan tir voi phz‘in mém GROMACS4.0 theo quy trinh tinh ctia nhém Dill. Cac
tinh toan ning lwong tu do gin két giira etanol va LUSH sir dung md hinh twong tic ciia Lennard-Jones,
truong luc OPLS-AA va mé hinh cia nwée 1a TIP3P. Cac gia tri ndng lwgng tu do hydrat héa etanol dugc
so sanh véi thue nghiém.

Tir khéa: etanol, phwong phap dong lwec phan tir, protein LUSH.
Chi 56 phin logi 1.4

Binding free - energy calculation of
ethanol on protein LUSH in water by
molecular dynamics

Summary

The paper deals with molecular dynamics
for calculation of binding free - energy
of ethanol on protein LUSH in water by
GROMACS software and following the
Dillgroup calculation procedure. The authors
calculated the free energy for turning off
the Lennard-Jones interactions of ethanol
represented with the OPLS-AA force field
in TIP3P water model. They achieved a high
degree of statistical precision in molecular
dynamic simulations, and by thermodynamic
intergration method, the deviation of calculated
free energy of ethanol hydration was about
0.02-0.60 kcal/mol from the experimental
hydration free energy measurements. The
calculated binding free energy of ethanol on
protein LUSH in water is in a reasonable
correspondence with experimental data.

Keywords: etanol, molecular dynamics, protein
LUSH.

Classification number 1.4
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M¢ dau

Tinh todn nang luong ty do 1a mot trong nhiing viéc
kho nhét va tén kém thoi gian nhat ciia dong luc phan ti.
Tuy vy, vé nguyén tic, phuong phap nay cho két qua kha
phtt hop véi thue nghiém va co thé du bao chinh x4c ning
lugng tu do cua cac qua trinh hoa 1y khong kém theo viéc
cit dut va hinh thanh cac lién két cong hoa tri, vi du nhu
qua trinh solvate hod, qua trinh tao phirc Michaelis giira
ph01 tur va protein.. - Mat khéc, nhitng thong tin chinh xac
vé nang luong tu do gin két cho phép chiing ta di sau tim
hiéu vé co ché phan mg enzyme, mot khau quan trong
trong cac qua trinh hoa sinh trong co thé song.

Trong bai bao [1], chung t6i di trinh bay nhiing két
qua tinh toan niang luong tu do hydrat hod cia mot sb
cht twong ty axit amin mach bién bang phin mém
GROMACS va theo quy trinh tinh cia nhom Dill [2, 3].
Bai bao nay trinh bay nhu’ng ng dung cua phuong phap
nghién ctru sy gan két giita etanol va LUSH. Cho dén
nay, ngudi ta da thira nhan rong rdi rang, nhiéu hiéu tng
sinh ly cta viéc nghién ruou la két qua tryc tiép cua su
lién két vai cac vi tri didc trung trong cac protein neuron,
chfmg han nhu cac kénh ion hodc céac ciu tir khac cta cac
tang tin hiéu neuron. Noi chung, viéc gin két v6i cac dbi
tuong nay xay ra trong cac tai day nude va dan toi nhitng
bién ddi trong ciu trac va dong hIC hoc cua protein.
Trong khi d6, twong tac chinh xac can thiét nhu tinh nhay
cam voi ancol ciia mét sb protein riéng van con bat dinh.
LUSH la mot protein gan huong thom (odorant binding
protein) ldy tir Drosophila melanogaster, dugc st dung
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nhu mot mé hinh gan két etanol - protein [4-6]. LUSH
1a protein phi enzym can thiét dé dap tmg ca vé cach
tuong tac va vé dién sinh 1y hoc cua cac neuron khtru
gidc dbi véi cac ruou mach thing va ngén [7]. Nhitng
nghién ciru gan day cta Thode va cong su [8] da khao
sat hiéu ung cua viéc thay thé axit amin dic trung dén
viéc gin két protein. Nhitng hiéu tmg nay duogc xem
xét dua trén sy phdi hop cac phuong phap dong luc
phan tir, nhidu xa tinh thé tia X phd huynh quang va
trai nhi¢t (thermal unfolding). Tuy vay, nhiing tinh
toan dong luc phan tir mai chi dung ¢ viéc nghién ctru
ciu trac can bang. Trong bai bao ndy, chung toi trinh
bay nhirng két qua nghién ctru dong lyc phan tir mot
s6 tinh chat nang luong cua hé etanol - LUSH. Co s&
ly thuyét cua phuong phap tinh ning luong ty do gin
két etanol - protein bang dong luc phan tir dugc trinh
bay trong phan co s 1y thuyét va phuong phap tinh
dwra trén phién ban 4.0 cia GROMACS. Phan cubi cia
bai bao danh cho két qua tinh va thao luan d6i véi qua
trinh gan két etanol va LUSH.

Co sé 1y thuyét

Viéc tinh toan nang lugng ty do dugc thuc hién
dya trén nhimg nguyén 1y cua co hoc thong ké [4].
Dai lugng quan trong nhat ma bai bao nay quan tim 1a
ning luong tu do A. Bién thién ning lugng tu do AA
tur trang thai Z dén trang thai Z, gan v6i ning lugng
cau hinh E/ va E, dugc tinh theo phuong phap khu
ghép doi (double decoupling method) véi thuat toan
tich phan nhiét dong (thermodynamic integration - TT)
xac dinh ba1 hé thire:

= (1)
trong do:
2AG) _ (@) ()
&, a.

O day, dau ngodc nhon ky hiéu gia tri trung binh
tap hop theo ham xac suat. Trong thuc té tinh todn,
tich phan dugc thay bang tong theo tat ca cac khoang
xac dinh ctia A. Viéc mo phong dong luc phan tir dugc
tinh véi cac gid tri khac nhau ctia A tir 0 dén 1 véi trung
binh tap hop dugc xac dinh & mdi gid tri A.

Nang lugng tu do gén két phéi t - protein dugc tinh
theo chu trinh nhi¢t dong hoc (hinh 1) va bicu thuc:
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AG, =AG, —AG, (3)

trong d6 AG, vaAG, la cac bién thién nang luong tu do
lién quan v01 vige khu ghép doi ph01 to (cung voi cac
ion trai dau - counter - ion) khoi dung méi (khong co
protein) va vdi viéc khir ghép d6i phdi tir (cing vai cac
ion trai dau) khoi dung méi va protein.
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Hinh 1: so' dé nguyén tdc tinh toan ning lwong tir do gin két phoi tir
lén protein bang phirong phép déng hue phan tir

Phuong phap tinh

Tinh toan bién thién ning luong tu do bang dong luc
phan tir dugc thyc hi¢n trén phﬁn mém GROMACS.
Quy trinh tinh bao gdm cac budc sau day xuat phat tir
trang thai 0 véi A=0:

1. T6i wu cdu hinh hé mo phong thoat tién bang
5.000 budc thuat toan L-BFGS [9] sau d6 bang 5.000
budc thuat toan duong doc nhat (steepest decent).

2. Pua hé vé can béng nhiét va cuc tiéu hoa duge
thuc hién tiép tuc bang cach tinh 5.000 budc dong luc
Langevin (ngdu nhién) & thé tich khong ddi. Khoang
rong ctia bude mod phong 1a 2 fs. Khoang thoi gian dé
can chinh nhiét do (tau t) 1a 0,1 ps, thuat toan LINCS
[10] dugc st dung dé cudng birc cac lién két hydrogen
theo cac tham s6 mic dinh.

3. Tinh 50.000 budc dong luc phan tir & ap suét
khong doi de tiép tuc dua hé vé can bang nhiét. Dicu
nhi¢t Berendsen dugc sir dung voi tau_p=0,5.

4. Tinh dong lyc phan tor 2.500.000 budc (twong
mg v6i 5 ns) ¢ thé tich khong ddi theo cach tuong tu
v6i budc 2 dé thu duoc cac gia tri trung binh (budc san
sinh s6 liéu - production).

5. Tang A va quay lai budc 1 néu chua dat toi trang
thai 1.

Trong sb cac tham s6 GROMACS duoc ding trong
qué trinh tinh toan can luu y: thtra s6 cat khoang tac
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dung xa cua tuong tac L-J (sc_alpha) 1a 0,5, twong tac
L-J dugc cit ¢ 9A, tuong tac Coulomb gén duoc cit
& 9A va st dung mau PME cho phan khoang tac dung
xa, danh muc lan cén cling dugc tinh véi cung khoang
cach nhu luc Coulomb gan (rlist=rcoulomb=1,0 nm).
Tinh toan dugc thuc hién véi 16 gia tri cua A trong
khoang 0+1, cu thé 1a 2=(0,0; 0,05; 0,1; 0,2; 0,3; 0.4;
0,5; 0,6; 0,65; 0,7; 0,75; 0,8; 0,85; 0,9; 0,95 va 1,00).

Tat ca cac cau lénh can thiét cho ca 16 gia tri
cua A dugc ghi trong t¢p RUN.sh. D li€u tinh toan
dugc xur 1y theo cd hai phuong phép tich phan nhiét
dong (thermodynamic integration - TI) va nhiéu loan
(perturbation method - PM) trén phin mém MATLAB.
V& co ban, su khac biét nang luong tuy do gitra hai
trang thai 0 va 1 1a tich phan cua ky vong cua dV/
dlambda. Vi thé trudc hét can co gia tri trung binh cua
dV/dlambda & mdi gia tri ciia A va tich phan bang sd
cac gia tri ndy trong khoang A tir 0 dén 1 bang phuong
phap hinh thang. Theo phuong phap PM cén sir dung
cac ky vong cua thé ning, sau do tinh tong bién thién
nang luong tu do theo [11].

Trang thai 0 ctua cac hé dugc chon la trang thai co
nang lugng cuc tiéu sau cac budc tinh 1, 2 va duge dua
vé can bang nhiét & bude tinh 3. Trang thai 1 tuong
ung voi su bién mat cua solvate hoa dugc dat t&i bé“tng
cach giam dan ham thé tuong tac gitra phan tir va dung
moi nudc téi 0. GROMACS da tham sé hoa cac tuong
tac tinh dién va Van der Waals gilra phan t&r va moi
treong thong qua A sao cho khi A=0 h¢ ¢ trong trang
thai hydrat hoa day du va khi A=1 cac twong tic nay
bién mat g v6i trang thai phan tir d0. Thé ning twong
tac phi lién két phu thudc A c6 dang:

L} )= %+ ¥ ] - 1 4
wulherly) )I;lf N j*Jlsti ["1.10‘114) +(r,' "quﬁ ﬂJﬂ'HJ}*(’“’[“,')‘ 4)
trong do6 tong i 1iy theo tat ca cac nguyén tir clia chat
tan (S) va tong j 1iy theo tat ca cac nguyén tir cia dung
moi (W). Phuong trinh (4) bao gém s6 hang Coulomb
v6i su phu thudc tuyén tiqh vaoA.va ) hang Lennard-
Jones co chtra ha}i tham s6 o, va A ; 0=0,5. Trang thai
0 (solvate hoa day du) mg v6i A va A =1. Trang thai
1 (khtr hoan toan solvate hod) ung voi A, va A =0.

Két qua va thao luan

Tinh toan duoc thuc hién trudc ti€n voi nang lugng
tw do hydrat hod cua etanol. Xuat phat tir ban chat
nhiéu loan ctia phuong phép tinh, dé ting do chinh
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xéc cta két qua, viéc khir ghép doi etanol - nudc dugce
chia thanh 2 budc. Bude 1 khu tuong tac tinh dién
gilta etanol va nuéc (diéu nay duoc thé hién trong
tép topology cia GROMACS, dién tich cua tat ca cac
nguyén tir cia trang thai A=1 duoc dit bang 0. Sau do,
tai budc hai - khir twong tic Lennard-Jones, tit ca cac
nguyén tir cta trang thai A=0 va A=1 duoc dit bang
0 va tit ca cic nguyén tir clia etanol ¢ trang thai A=1
dugc dit bang DUM - nguyén tir 40). Nang luong tu
do hydrat hoa 1 tong cua cac bién thién nang lugng tu
do cua hai budc nay.

Hop mo phong chira 1 phan tir etanol va 344 phan
tr nudc. Sau 16 lan tinh mé phong mdi 1an 2.500.000
budc voi cac gia tri A khac nhau, GROMACS cho ra
mot khéi lugng dir liéu OUTPUT khéng 16 (2,2 GB).
Thoi gian tinh toan cho mot bo sb lidu nay 1a 70 gid
trén PC v6i 2 GB RAM va DualCore. Bang 1 trinh bay
nang lugng twong tac trung binh thu dugc ¢ trang thai
0 cua h¢ etanol - nudc. Hai dir li¢u quan trong nhét d6i
v6i viée tinh nang lugng tu do 12 thé ning va bién thién
thé ning theo A (dV/d)). Sy thing giang trong tién
trinh m6 phong cua hai dai luong nay & mét vai giad
tri ciia A duoc trinh bay trong hinh 2. D& thay rang, su
thang giang la kha déu dan trong sudt 5.000 ps. Do troi
(drift) cua cac gia tri ndng luong du nhd, dam bao do
tin cay thong ké cua két qua mo phong dong luc phan
tr. Twong tac L-J gan mang d4u duong di xac nhan
su ton tai nhitng cip nguyén tir gitta nudc va etanol co
khoang cach nho hon o (diém 0 ctia ham thé L-J).

Bang 1: nang lvong twong tac (KJ/mol) o trang thai 2=0 cua etanol trong nucc

Niing lwgng Trung | pmsp | Thing | Do wroi
binh giang (Drift)
LJ (lyc gén) 3146,42 138,075 138,075 | 0,0000718269
Coulomb (lyc gin) | -17309.5 208,456 208,456 0,000307968
Coulomb (luc xa) -1787,88 9,75253 9,75249 | 0,0000194731
Thé ning -16051,9 121,392 121,391 0,000318668
dVpot/Adr -3,79705 31,5991 31,5967 0,000268089

Bang 2: dVpot/d\. (KJ/mol) va thé ning ciia hé etanol - mieée & cde gid tri L
khac nhau (budc khir twong tac tinh dién)

A 00 | 005 0,1 02 03 04 05 0,6

dVpot/dL | -3,7970 | -2,9554 | -5.3278 | -6,8743 | -8,6754 -5,6012 0,1156 60,6526

Thénéng -16051. | -15976 | -16020 | -15998 -16024 -15992 -16016,7 | -16002

L 0,65 0,7 0,75 08 0,85 0,9 0,95 1,0

dVpot/dh | 8,6721 | 10,226 | 11,7527 | 9,52544 | 10,625 9,71036 790429 | 68132

Thénéng -15989 | -16020 | -16032,2 | -15.974 | -16010 -16011,1 | -15982,3 | -15978,7
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Tich phan <dVpot/di> theo A cho bién thién ning
lugng tu do tai bude khir twong tac tinh dién 1a 1,3488
KJ/mol va tai budc khir Lennard-Jones 1a 19,8125 KJ/
mol so véi giad tri nang lugng tu do hydrat hoa thuc
nghiém cua etanol la 4,88 Kcal/mol (20,43 KJ/mol)
9,1 1a kha phu hop.

Kcal/mol. So sanh véi gia tri thuc nghiém 8,0 Kcal/
mol [8, 11, 12] cho thay sy phu hop 14 c6 thé chap nhan
duge. Két qua dVpot/d\ (KJ/mol) va thé nang cta hé
etanol-LUSH - nudc dugc chi ra trong bang 3.

Bang 3: dVpot/dh. (KJ/mol) va thé ning ciia hé etanol - LUSH-miréc
(budc khir twong tac tinh dién)

Hinh 2: sy thang giang cia dVpot/d\ (KJ/mol) trong qua trinh
moé phong 6 .=0 (4) va 1 (B) cua hé etanol - nuéc

lambda=0,0 lambda=1,0

20
15 L | P |
10

N B
o o

o

)
S

-40
-60 NI
-80
-100
-120 -10 — I 1
40 +———— M
1 1001 2001 3001 4001 1 1001 2001 3001 4001
time (ps) time (ps)

dVpot/dlambda
dVpot/dlambda

Hinh 3: dVpot/d\ (mau ghi) trong tién trinh mé phong déng luc phan tir. Gid
tri trung binh dy bao (mau den) nhédn dwoc tir ky thudt loc Kalman

Su phirc tap trong twong tac phdi tir - protein anh
huong rd rét dén su hoi tu cua <dVpot/di>. Ngay ca
& 5.000 ps thi trong mot s6 truong hop cu thé gia tri
trung binh ndy van ting déu din, khong thé hién 16 xu
thé dat toi gia tri can bang. Diéu nay chimg to rang,
thoi gian moé phong 5 ns 1a khong du dé co dugc gia
tri tin cay cua <dVpot/dA>. Viéc kéo dai thoi gian mo
phong s& din dén sy tén kém vé chi phi. Hau hét cac
s6 liéu <dVpot/di> du bao déu hoi tu & 5 ns. Hinh 3
so sanh mot s6 trudng hop cu thé giita gia tri trung
binh va gia tri du bao. Két qua tinh dugc trinh bay
trong bang 2. Tich phan <dVpot/dA> theo A cho gid
tri nang lugng tu do cua qua trinh khir ghép doéi etanol
khoi protein LUSH va nude 1a 12,2 Keal/mol. Thay
thé gid tri ciia nang luong tw do clia qua trinh khir ghép
doi etanol khai protein LUSH va nudc va nang luong
tu do hydrat hoa cua etanol vao phuong trinh (3) cho
nang lugng tu do gan két etanol - protein LUSH 1a -8,7
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A 0,0 0,05 0,1 0,2 0,3 04 0,5 0,6
100 100
deot/dk 4,05575 | 3,86363 | 3,83803 | 1,43031 | -0,17674 | -3,88264 | -10,359 | -18,8767
50 50 P
The ning -9623,5 | -9618,5 | -9559,89 | -9620,3 | -9603,54 | -9627,94 | -9653,0 | -9621,48
0 0 m A 0,65 0,7 0,75 0,8 0,85 0,9 0,95 1,0
50 7 -50 deot/dX 225810 | -31,647 | -30,7597 | -24,664 | -16,9848 | -10,6630 | -5,0654 | 0,040086
-100 | -100 Thé na‘mg -9608,2 | 96494 | -9669,23 | -9634,2 | -9613,73 | -9606,28 | 96734 | -9586,43
150 ‘ : : -150 ‘ : e o
1000 2000 3000 4000 5000 0 2000 4000 Loi cam on
thoi gian (ps) thoi gian (ps) T S , 5 , ~
Tap the tac gia tran trong cam on sy ho tro cua Quy

Phat trién KH&CN quéc gia (NAFOSTED) théng qua
dé tai md s6 104.06-2013.68.
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Nghién ciiu mdi lién hé giia thanh phan hda hoc clia nudc ngam
va 6 nhiém asen tai khu vuic tay bac Ha Noi

Pham Hung Viét", Tran Thi Mai', Pham Thi Kim Trang', Vi Thi Mai Lan’,
Vii Thi Duyén', Pao Manh Phu?, Dieke Postma’®
"Trung tam Nghién citu Cong nghé Moi truong va Phat trién Bén viing, Truong Pai hoc Khoa hoc T nhién, Pai hoc Quéc gia Ha Nji
2Trung tam Quan tric Méi truong, B Tai nguyén va Moi truong

3Vién Khao sat Dia chat Pan Mach va Greenland (GEUS)

Ngay nhédn bai 4/1/2016, ngay chuyén phan bién 8/1/2016, ngay nhan phén bién 24/2/2016, ngay chap nhan ding 15/3/2016

Trong nghién ciru nay, mdt sé thanh phin héa hoc trong 50 miu nwéc giéng khoan tai khu vue tiy bic Ha
Noi da dwoc phan tich. Két qua cho thiy, nwéc ngdm khu vure nay bi 6 nhiém mét s6 nguyén té nhw asen
(As), sat, mangan, amoni. Nong dd As trong nwéc ngim ciia cic giéng nghién ctru twong ddi khac nhau,
dao dong trong khoang tir dwéi 5 dén 334 pg/l, trong dé c6 hon 40% sb giéng vuot qua tiéu chuin vé As
cho nuéc ngim ciia B Tai nguyén va Mdi truwong (50 pg/l). Nong dd sit trong nuwée ngam cia 50% sb
giéng nghién ctru vuret tiéu chuin cho nwéc ngim (5 mg/l). Sw 6 nhiém amoni la rat phé bién véi 90% sb
giéng nghién ciru cao hon tiéu chuén (0,1 mg/l). Sw phin b6 ciia As c6 mdi quan hé ré véi s bién dbi cac
thanh phin oxy héa khir trong nwéc ngim. Nong dd As cao thuong duge tim thdy ¢ khu vue c6 nhirng
thanh ph?ln lién quan dén moi trwomg khir nhw sit, amoni hay thanh phﬁn ¢o su canh tranh hflp phu nhw
photphat.

Tir khéa: asen, nuwéc ngim, oxy héa khir, thanh phéin héa hoc.

Chi sé phdn logi 1.4

Pat van de hon céc gia tri cho phép cia WHO. Céc giéng c6 ndng
d6 As cao nhat thuong tap trung & mot dai rong 20 km
doc theo ranh gi6i tay bic - dong nam cua Dong bang
song Hong [3], trung véi vi tri cia song Hong nguyén
thiry (9000 nam trudc cong nguyén) [4]. Mot didu dang
quan tam la sy khac nhau vé n@)ng dd cua As trong cac
giéng khoan, c6 nhiing giéng ndng do cao trén 800 pg/l
va giéng khong phat hién thiy As chi trong ban kinh
khoang 100 m [3]. Ba c6 mdt vai giai thich dugce duara
vé su khac biét nay, d6 1a su khac nhau vé thanh phan
da, khoang, tinh chét dia hoa, thuy dong luc hoc, cac
vét chat hitu co & 16p dudi dat. Tuy nhién, con nhiéu
van dé chua duoc rd rang, cac bang chimng van con han
ché chua thé giai thich mdt cach toan dién va déy du
cho sy phan bd phirc tap cua As trong cac ting ngam
nudc [4-6].

Pong bang song Hong 1a khu vuc ¢6 t6i 11 triéu
ngudi chua duoc sir dung nudc cap va phai sir dung
nude ngam tir cac giéng khoan lam ngudn nude chinh
cho an udng [1]. Tuy nhién, tai mot sé ving, nudc
ngam dang bi 6 nhiém As v6i ndong d6 vuot quéa gidi
han cho phép d6i voi nudc udng cua To chirc Y té thé
giéi (WHO) ciing nhu quy chuan ctia Bo Y té Viét Nam
(10 pg/l). Agusa va cac cong sy (2013) da ghi nhén su
tich lily As trong co thé nguoi do sir dung nudc ngam 6
nhiém As & Pong bang song Hong, nhitng khu vuyc bi
6 nhiém As (>50 pg/l) co toi 64% (trong s6 213 nguoi
dugc nghién ctru) tich iy As trong toc voi ndng do
1 mg/g, ddy 1a mic nong do lién quan téi cac bénh
nhiém doc As [2]. Mot nghién ctru ctia Winkel va cong
su [3] tai Dong bang séng Hong véi 512 mau giéng
khoan cho thiy, trén 65% s6 mau c6 nong do As, Dé dy doan dugc tinh trang 6 nhiém As trong nudce
mangan, bari, selen hodc tit ca cac nguyén t6 ndy cao ngam ciia mot khu vuc can phai hiéu rd cac qua trinh

*Tac gia lién hé: Tel: 0913572589; Email: phamhungviet@hus.edu.vn
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The correlation between chemical
composition and arsenic contamination in
groundwater of the Northwest Hanoi

Summary

The chemical composition of groundwater
samples in 50 tubewells in the northwest
Hanoi was determined in this study. The
analysis result showed that groundwater in
this area is contaminated by a number of trace
elements such as arsenic (As), iron, manganise,
and ammonium. Arsenic concentrations in
tubewells were relatively different, ranging
from under 5 to 334 pg/l; over 40% of the
samples had higher As concentration than the
Vietnam Standard for arsenic in groundwater
(50 ng/l). Iron concentrations were high with 50%
samples exceeding the standard concentration
in groundwater (5 mg/l). The contamination of
ammonia in groundwater was dominant here,
90% of the studied wells with higher contents
of ammonia than the standard (0.1 mg/l). The
distribution of arsenic seems to be closely related
to the alteration of the redox conditions in the
aquifers. High arsenic concentrations were found
in groundwater areas with high iron and ammonia
concentrations and also high composition of
absorption competition as phosphate.

Keywords: arsenic, chemical

groundwater, redox.

Classification number 1.4

composition,

hinh thanh 6 nhiém As ciing nhu mdi tuong quan cua
As véi cac thanh phan hoa hoc trong nudc ngam. Tuy
nhién, vin d& nay van con dang gy nhiéu tranh cii.
Nhiéu gia thiét da duoc dua ra dé 1y giai nguyén nhan
hinh thanh 6 nhim As, nhung gia thiét dugc dong dao
céc nha nghién ctru chdp nhan d6 1a sy hinh thanh 6
nhiém As trong diéu kién khir. M6i truong khir thuong
hinh thanh tai trim tich tré tang Holocen. Méi truong
khir tai khu vre Pong bang boi tich song Hong c6 lién
quan t&i qué trinh phéan hity chat hitu co tir trim tich tré
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va kéo theo qua trinh khir oxit sit va metan hoa. Khi
qua trinh khir hoa tan oxit sit xay ra trong tang chira
nudc, As ciing dong thoi duge giai phong tir khoang
oxit sit bi hoa tan [4-6]. Mot s6 nha nghién ctru khac
lai cho rﬁng, As duogc giai phong badi su canh tranh vi
tri hdp phu trén bé mit khoang cta PO . vaHCO,, cac
ion nay dugc tao ra thong qua qua trinh hoa tan khoang
cacbonat va sy khur Fe oxit [7, 8]. Ngoai ra, Polizzotto
va cac cong sy [9] con cho ring, As khong chi duoc
giai phong bén trong tang nudc ngdm ma ca trén 16p
d4t bé mit va sau d6 duge van chuyén xudng cic tang
cat chura nudce.

Bai bao nay trinh bay két qua nghién ciru tai khu
vuc phia tiy bac Ha Noi, cach Ha Noi 30 km. Khu
vuc nghién ctru nam vé mot phia ciia song Hong va
bao trim mot phan song Pay. Pay 1a khu vuc trim
tich tré, mat @6 dan cu khong cao va khong cé cac nha
may khai thac nudc 16n nén han ché duoc anh hudng
clia con nguoi toi thanh phan héa hoc va sy phan bd
cua As. Nghién ctu nay dugc thuc hién voi muc tiéu
xem xét mdi lién hé giira cac thanh phan hoa hoc trong
nudc ngém va 6 nhiém As tai khu vuc tay bic Ha Noi.

Doi twong va phwong phap nghién ciu
Déi twong nghién ciru va phwong phdp liy méiu

Nghién ctru thye hién 1iy 50 mau nude giéng khoan
cua 50 nha dan tai khu vuc phia tay bac Ha Noi thudce
cac huyén Hoai Puc, Pan Phugng, Phuc Tho, Thach
Thét, Qubc Oai v6i mat do 1y mau khoang 7 km2mau
va do sau giéng trong khoang tir 15-80 m (hinh 1).

tx. Son Tay B
o ig Dinl

Toi Thuan

Tam Hiep.

SenDong Tram Trol

tt. Lien Quan.. Ca7f Nau
CoDeng

: ‘Phung fu

1A BQ InU

- Phu Cat Nghia Fong

Hinh 1: dia diém nghién ciru va vi tri cdc giéng lay mdu
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Mau nuée ngam dugce 1iy sau khi bom bo di khoang
3-5 1an thé tich giéng va khi cac thong sb hién truong
nhu pH, oxy hoa tan (DO) va d6 dan (EC) di 6n dinh.
Mau nuéc duoc loc qua mang loc cellulose acetat 0,2
um. MAu phan tich anion khong can bao quan; mau
phan tich cation bao quan bang axit HNO, t6i pH < 2,
cac mau nudc duoc chuyén vé phong thi nghiém tai
Trung tam Nghién ctru Cong ngh¢ Moi truong va Phat
trién Bén vitng (CETASD), Trudng Pai hoc Khoa hoc
Tu nhién, bao quan trong tii lanh 4°C cho dén khi phan
tich.

Phwong phap phan tich

Toan bd hoa chét sir dung trong phan tich déu 1a loai
dung cho phan tich ctua cac hang Merck, Fluka va st
dung nudc deion trong qua trinh chuan bi miu.

Cac cation nhu Ca**, Mg**, Mn?**, Na*, K* dugc phan
tich bang phuong phap quang phd hap thu nguyén tir
ngon ltra (AAS) (AA-6800, Shimadzu). Nong do As
tong dugc phan tich bang phuong phap AAS két hop
bd hydrua hoa (HVG-AAS) sau khi toan by As trong
mau duoc khir vé As(I1T) dudi tac dung ciia Nal.

Cac anion trong nl{éc (NO,, NO,, SO 4,2', F, CI,
Br) dugc phan tich bang phuong phap sac ky ion
(HIC-20A super, Shimadzu). PO,*, NH,", SiO,* duoc
phan tich bang phuong phap quang pho hap thu phan
tir (UV-3101, Shimadzu).

Tat ca qua trinh phan tich luén duoc kiém soat chét
luong bang cac dung dich kiém chtng nhu ICP Multi
Element Standard IV, ICP-IX (Merck) va d6 thu hoi
luén nam trong khoang 90-110%.

Két qua va thao luan

Théanh phan héa hoc nwéc ngam khu vwe nghién
ciru

Két qua phan tich mot s6 thanh phan cia 50 miu
nude giéng khoan dugc tong két 0 bang 1. Nong do
cta cac thanh phan trong nudc ngam gitta cac gleng
bién dong nhiéu, khac nhau tir vai chuc cho dén vai
tram 1an. Gid tri d6 dan (EC) cao & hai bén bd song
Day va song Héng (hinh 2), noi thuong c6 tram tich
tré tir qua trinh bdi tu cta hai con song nay nén nong
d6 chat hiru co cao, do d6 xay ra qua trinh phan huy
vat chit hiru co va giai phong CO, vao trong nudc, dan
dén sy hoa tan d4 khoang va lam tang gia tri EC trong
nuée ngam.

TAP CHI
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Bang 1: két qua phan tich thanh phan héa hoc trong méau nuéc giéng khoan

Nudre giéng khoan Phén trim
QCVN 09: o ox
$0 mau vuot
. N . . 2008/BTNMT n
Khodng nong | Trung vi Trung binh qua tiéu
a$ chuén (%)
As (ng/l) <5-334 32,2 77 50 42
Fe (ng/l) <0,25-32,2 6,2 8,2 5 50
NH," (ug/) <0,2-59 2,5 8,1 0,1 90
Mn? (ug/l) <0,1-4,5 0,2 0,5 0,5 24
PO, (ug/l) <0,05-2,3 0,6 0,7
Na* (ug/l) 2,8-82,3 17,8 25,7
K* (ug/l) 0,5-81,6 2,7 59
Ca> (ng/l) <2-172,3 54 53,1
Mg* (ug/l) <0,5-43,5 18,2 17,8
CI(ug/l) 2,6-161 12,8 34 250 0
NO, (ug/l) <0,5-132,9 0,2 6,2 15 12
SO,” (ug/l) <0,5-74,6 0,9 9,5 400 0
EC (uS/cm) 43,5-1573 635 604
DO (mg/l) 0,4-4,3 0,6 0,8

1055 105.55 1056 105.65 105.7

Hinh 2: s phén bé ciia EC trong nuée ngam khu viee nghién cieu

As, sit va amoni 1a nhirng thanh phan c6 nong do
trung binh vuot tiéu chuin cho phép d6i véi nudc
ngam cta Bo Tai nguyén va Méi truong (QCVN 09:
2008/BTNMT). Pic biét 1a d6i voi amoni, sé miu
vuot tiéu chuén (0,1 mg/l) chiém dén 90%. Tuy khong
phai 12 mot nguyén t6 c6 doc tinh cao dbi voi co thé
nguoi nhung trong qua trinh khai thac, xtr Iy va luu trir
nudc, amoni c6 thé chuyén héa thanh nitrit va nitrat,
1a nhitng hop chat hoa hoc ¢ doc tinh cao hon. Nong
dd amoni dao dong trong khoang tir dudi 0,2-60 mg/l,
mau cao nhét thuéc xa Son Pong (Hoai Pirc) trong
khu vuon ndm gitra canh dong, c6 nong do 1én t6i 59
mg/l, ndng d6 cao dot bién nay co thé do anh huong
ctia hoat dong san xuat nong nghiép nhu sir dung dam
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dé ting nang suét cdy trong.

S6 mau ¢co néng dd As vuot tiéu chuan déi véi nude
ngam (50 pg/l) 1a 21 méu, chiém 42% s6 mau duoc
phan tich. Nong d6 Fe ciing twong ddi cao, 50% sb
mau vuot tiéu chuan (5 mg/l). Mn** ¢6 noéng do dao
dong tur dudi 0,1 dén 4,5 mg/l, s6 mau vuot tiéu chuin
d6i voi nude ngam (0,5 mg/l) 1a 24%.

Ngoéi ra, 12% sb mﬁu ¢6 nong do NO, vuot ti€u
chuan d01 v6i nude ngam (15 mg/l) nhu’ng hau het
mau c6 nong do NO, tuong dbi thap, s mau c6 nong
do dudi 0,5 mg/l chlem dén 70%. Riéng c6 mot mau
nong do cao bat thuong trén 132 mg/l, & gan khu vuc
canh ddng va gan ao, dy doan c6 thé nudc ngdm bi
nhidm chat thai hitu co tir nwdc mit tham xudng. Nong
do SO > thip hon rat nhiéu so v&i tiéu chuin cta nude
ngam (400 mg/l) Diéu nay phu hop véi tinh chat khir
clia nudc ngam nén chia rét it cac dang 6 xy hoa nhu
SQ e Torp lai, cac thanh phan hoa h()g cua nu’qc ngam
bién doi rat khac nhau ¢ tung vi tri giéng cu thé nhung
nhin chung nudc ngam ctia khu vue nay c6 @6 khoang
hoa cao va bi 6 nhidm boi cac thanh phan nhu As, sit,
amoni va nitrat. Vi vy, c6 thé c6 méi quan hé nao d6
giita As va cac thanh phan khoang hay cac thanh phan
6 nhidm trong nudc ngam. Dé lam rd didu nay, bai bao
tiép tuc danh gia mdi lién hé giita chung trong sy phan
b trén khu vuc nghién ctu.

Ddnh gid moi lién hé giita As va mét so thanh
phfin hoa hoc trong nudéc ngt‘im

Nhu da néu trén, co ché giai phong As duoc dong
dao cac nha nghién ctru chap nhan chinh 13 gia thiét
hoa tan khoang oxit sat trong mdi truong khir. Chinh
vi vay, nghién ctru tip trung phan tich mot s6 thanh
phan héa hoc dé bi anh huong boi thé oxy héa khir hay
nhitng thanh phan dic trung cho méi truong oxy hoa
khtr nhu: oxy, nitrat, mangan, sat, sunfat, amoni, phét
phat.

Su phan bd ciia mot s thanh ph?ln hoéa hoc va As
duoc biéu dién trong hinh’3. Néng do NO; cao tai cé’c
xa Tam Thuan, huyén Quoc Oai va huyén Thach That
thudc khu vuc bo trai va cach xa song Pay, ¢ nhiing
khu vuc ¢6 ham lugng nitrat cao thi ham lugng As kha
thip. Su phan b(‘),cﬁa SO,* trong nu6e ngam kha gidng
voi NO;, chu yéu tip trung ¢ bo phéi, song Day yé
khong dang ke ¢ bo trai song. Sy phan bd nay cho thay,
As thuong c6 mat tai nhitng méi truong nude ngam co
tinh 6 xy hoa thép, thé hién & ndng do SO,*, NO, thap.
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Mangan hoa tan trong nudc ngam c6 ndng do cao & cac
xd Phuong Dinh, Tam Thuan, Song Phuong va Bic
Giang, mangan phan b6 kha déu trong khu vuc nghién
clru, va trén biéu do cho thiy rang nhitng khu vuc co
ndéng do mangan cao thi nong d6 As thuong thap. Sat
trong nude ngam phén bé trai dai theo khu vuc nghién
ctru va ¢o néng dd cao ¢ khu vuc doc theo hai bo song
Pay. Tuy nhién, khu vuc c6 ndng do As cao chi yéu
bén bo phai song, vi vay thdy rd mdi twong quan thuan
bén bo phai va tuong quan nghich bén bo trai song
Day gma As thap va sit cao.

1055 10555 1056

Hin}'t 3 sw phdn bé cdc thanh phc?n oxy ho"a khr va As trong nudc {lg{i‘m khu vuee
tli){ bac Ha N¢i [dwong binh d¢ biéu dien rféng fi,é cﬁa cac thanh phan oxy hoa khd:.
Cham tron do voi k,l'Ch thudc khac {thau biéu dién nong do {ls (ug/l) trong nuéc ngam
(kich thudc cham cang to thi nong do cang cao, thay doi tir duoi 5-334 ug/l)]

Amoni phan b chu yéu doc theo song Péy va kha
tuong quan voi phan bd cua As, khu vuc c6 nong do
amoni cao thi nong do As ciing cao. Xu huéng phan bd
cua PO*va st kha gidng nhau do hau hét photphat c6
thé dugc giai phong trong qua trinh khir sit oxit [6].
Méi tuong quan thuan gitta As va photphat hinh thanh
do su tranh chép trén bé mat khoang va giai phong As
vao nudc ngam. Mi twong quan nay ciing dugc quan
sat thiy ¢ khu vire nghién ciru, nhirg ving c6 photphat
cao thi ndng do sit ciing cao. Phia bo phai song Day,
ndng d6 As cao va ndng do photphat ciing cao cho thay
mdi twong quan thudn giira hai thanh phan nay.
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Su phan bd cia cac thanh phan trén trong nudc
ngam phu thudc vao cac diéu kién ciing nhu cac qua
trinh hoa hoc xay ra trong nudc ngam, dic biét 14 cac
qua trinh oxy hoa khir. Qua trinh oxy hoa khir trong
nuée ngdm 1a mot chudi cac phan tmg cung voi su
phan hiy cac vat chét hitu co dién ra tudn tu thong qua
cac chit nhan dién tir khac nhau [9]. Cac qua trinh nay
dién ra nhu sau:

- Vi sinh vét tiéu thu oxy hoa tan dé phan huy
vat chat hitu co (vt chat hiru co co cong thic 1a
CH,0):

CHO+0O, — HO+CO,

- Su khir nitrat s& xay ra khi oxy trong nudc ngam
xudng thip va khong du cung cép cho vi sinh vt sir
dung:

5CH,0 +4NO,” — 2N, +4HCO, +CO,+3H,0

3CH,0 +3H,0+2N, +4H" — 4NH," +3CO,

- Tiép d6 1a sy khir mangan:

CH,0 +2MnO, +3CO,+H,0 — 2Mn* +4HCO,

- Khi moi truong tré nén khir hon s€ xdy ra qua
trinh khir hoa tan st oxit dong thoi giai phong As vao
nudc ngam:

4FeOOH (As(V)) + CH,O + TH,.CO, — 4Fe* +
8HCO, + 6H,0 + As(III)

2Fe,0,xH,AsO, + CH,O + TH" —
HCO, +4H,0 + 2xH,AsO,

4Fe*" +

- Qua trinh khtr sunfat xay ra trong moi truong khur
hon so v6i qua trinh khur sat:

2CH,0 + SO,> — 2HCO, + H,S

Theo thtr tu cac phan Ung trén thi nhitng qua trinh
bién ddi ciia cac thanh phan nay trong diéu kién oxy
hoa khtr di anh huong t6i sy phan bd cia As (hinh
3). O nhitng vi tri ¢6 ndng do As cao thudc bd phai
song Pay c6 ndng do cao cac thanh phan c6 tinh khir
(sat, NH ,)va théu}h phan hip phu canh tranh‘ PO
Nhiing khu vuc nong d¢ As cao thuong co6 nong do
thdp cac thanh phan dic trung cho méi trudng oxy hoa
O, NO3',9 mangan, SO,*) vi c}}ﬁng dugc vi sinh vat
su dung dé phan huy céc vat chat hiru co [am cho moi
truong coé tinh khtr hon.

Két luan

Két qua nghién ciru cho thiy, & bo phai séng Day,
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ndéng do As c6 mdi twong quan thuan véi ndng do cac
thanh phan dic trung cho méi truong khir nhu Fe,
NH,", PO va c6 mdi twong quan nghich voi ndng
d6 cac thanh phan dic trung cho méi truong oxy hoa
nhu O,, NO,", Mn*, SO,*. Tir d6 cho thdy, noi nao ¢6
nong do cao cac thanh phan sat, amoni va photphat va
co n(‘Sng do thép oxy, nitrat, mangan va sunfat thuong
c6 nguy co 6 nhiém As cao, do d6 nén khao sat trudc
hodc tranh khai thac nudc ngdm & nhimng khu vuc nay
dé dam bao nude khai thac khong bi 6 nhidm As.
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Trong nghlen cliru nay, nhom tac gia da khao sat diéu klen t0i wu dé xac dinh dbng thoi kali hydrophthalat
(KHPh - chét chuén dé xac dinh COD), NO; va thay rang, KHPh va NO, hap thu anh sang cuc dai tai 198
va 205 nm tuong u’ng, do do khong thé xac dinh riéng ré 2 chi tiéu tren, dé xac dinh dong thoi phal dua
trén s lién h¢ tuyén tinh giira nong d9 va cu’(rng dd vach pho tir 190 dén 300 nm, va pH ti vu dé do hap
thu quang dat cuc dai la 4,5. Trén co sé cac két qua khao sat diéu kién t6i wru, phuong trlnh dwong hoi quy
da bién xac dinh dong thoi KHPh va NO," da dwgc xay dung. Két qua phan tich 10 miu gia ti tao theo
md hinh hoi quy cau tir chinh PCR cho thay, ¢o6 su trung lap giira 50 liéu thuc nghiém nhan duwgc va nong
do cho trudc trong pham vi sai s6 twong ddi cho phép (<15%) Phén tich ham lwgng KHPh va NO, trong
4 miu thue bang phlro’ng phap xac dinh riéng ré va dong thoi di cho két qua khac nhau khong dang ké.
Twr do cac tac gia di dén két luan, phwong phap hoi quy da bién urng dung cho phan tich mau thue té hira
hen cho két qua phu hop khi so sanh véi phwong phap phén tich riéng ré, cé thé ap dung dé phén tich cac

méu nuéc thii sinh hoat thue té.
Tir khéa: COD, hoi quy da bién, NO .
Chi s6 phin loai 1.4

pat van de

Nguodn nudce thai sinh hoat 6 nhidm khong chi anh
huong dén méi truong séng ma con lién quan truc tiép
dén strc khoe cua con nguoi. Khi ham luong céc chét
hiru co trong nudc ting cao, ¢6 thé giy ra cac bénh Iy
hét stc nguy hiém cho con ngudi nhu ung thu, ngd
doc... vi chiing thudng 13 nhitng chat doc va kha bén
[1]. NO, co nhiéu trong nude ciing gy nén hién tuong
phu dudng lam cho thyc vat, rong tao phat trién nhanh,
dong thoi khi COD, NO, tang 1am giam lugng oxy hoa
tan trong nudc va tao ra mui kho chiu, tr d6 gay anh
hudng bat loi dén ste khoe ciia con nguoi [2].

Hién nay trong viéc giam sat ngudn nudc thai sinh
hoat dé danh gia sy 6 nhiém, nguoi ta thudng ding cac
sensor do phd truc tiép sir dung detector UV co thé
ngam chim tryc tiép trong nudc va giam sat chat luong
nudc thai mot cach nhanh chong. Tuy nhién, do c6 sy
chdng chéo phd 1én nhau cua cac chit gay 6 nhidm nhu
phé cua cac hop chét hiru co va NO,, NO, lam cho
tin hi¢u thu dugc bi nhiéu hodc khong chinh xac, tir do
lam sai 1éch két qua giam sat. Chiang han, phd hap thy

*Tac gia lién hé: Tel: 0988177986, Email: ngocanh.epu@gmail.com
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cua NO, va NO, ¢ budc song hap thu cuc dai tuong
ung tai 205 va 211 nm, cac sensor khong thé phan biét
duogc giira hai ion nay [3]. Qua tham khao mét sb tai
lidu [4, 5], chiing t6i thay rang can c6 mdt phuong phap
dé tach dugc dong thoi tin hidu cta cac phd chong chéo
nay mot cach nhanh chong. Phuong phap tric quang
phan tir UV-Vis két hop voi thuat toan hoi quy da bién
1a phwong phép don gian va nhanh chéng dé phan tich
cac tin hiéu nay voi d nhay va do chon loc cao.

Bai bdo trinh bay két qua nghién ctru cac diéu kién
t6i wu dé xac dinh dong thoi ham luong COD va NO;
c6 trong nudc thai sinh hoat, tat ca cac yéu to anh
huong dén do nhay cua phuong phap déu duge tdi vu
hoa va xac dinh dugc ving tuyén tinh cia COD va
NO,". Ma tran chuan thuc nghiém duoc xdy dung bang
cach do do hap thu quang cua 25 mau v6i ham lugng
COD, NO; lan luot nam trong khoang tuyén tinh cua
tung chi tiéu twong ng, trong vung budc song tir 190-
300 nm. St dung mé hinh binh phwong tdi thiéu timg
phan (PLS), binh phuong tdi thiéu nghich dao (ILS),
binh phuong t6i thiéu thong thudong (CLS) va hdi quy
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Simultaneous determination of
COD and Nitrate in waste water by
spectrophotometric method combined with
multivariate regression algorithm

Summary

This study examined the optimal conditions to
identify simultaneously two targets COD and
NO,, and showed that the best properties that
are best include the spectra around 190 to 300
nm, the maximum absorption of COD and NO;
respectively at 198 and 205 nm, and the optimal
pH for optical absorption at a maximum of 4.5.
From these optimal conditions, the construction
of multivariate regression equation for
simultaneous determination of COD and nitrates
was conducted. Based on the analytical results
of 10 pseudo samples selected from principal
component regression model, there was a
similarity between the receired experimental data
and the given concentration in a range of relative
errors (permitted to be below 15%). Therefore,
it is concluded that using multivariate regression
analysis has a high recovery performance and
consistent results as compared to the univariate
analysis method, and is possible to apply for the
analysis of waste water samples in reality.

Keywords: COD, multivariate regression, NO .
Classification number 1.4

céu tir chinh (PCR) dé xay dung duong chuén da bién,
tor do xac dinh ham lugng céc chi ti€u co trong nudc
thai.

Noi dung nghién ciu
Héa chat, thiét b

May tric quang UV-Vis 1650PC - Shimadzu (Nhat
Ban), dai bude song do 190-900 nm. Cac thiét bi, may
moc khac: may do pH, can phéan tich, buret, bd cat dun
héi luu, may rung siéu 4m, may phd mau COD... Phan
mém Matlab7.9: chuong trinh hdi quy da bién tuyén
tinh PLS, CLS, ILS va PCR; phan mém xir Iy thong ké
Origin7.5 va MINITAB16. Tét ca cac hoa chat dugc str
dung 14 hoa chat tinh khiét phan tich. Dung dich chuan
gbc NO, 1000 mg/I (tinh theo N-NO,) dugc chuan
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bi bang cach: can chinh xac trén can phan tich 7,2143
(= 0,0001) g KNO, (truéc d6 da sdy kho tai nhiét do
105°C trong 2 h). Sau d6 hoa tan va dinh muc trong
binh dinh mtrc dung tich 1000 ml. Dung dich dém c6
pH =4,5. Chét chuan dé xac dinh COD la KHPh. Dung
dich chuan KHPh 1000 mg/l dé xac dinh COD: siy
dén khéi lugng khong d6i KHPh ¢ nhiét do 120°C, can
850 mg KHPh, hoa tan va dinh muc trong binh 1000
ml.

Co sé ciia phwong phdp xdc dinh dong thoi bang
thudt todn héi quy da bién

Trong nghién ctru nay, tin hiéu do dudi dang d6 héap
thu cua KHPh va NO," trong céc hdn hop mau chuan
(ma tran tin hi€u phan tich Y) c6 moi quan h¢ tuyén
tinh voi ndng do cua KHPh va NO, cung ton tai trong
mot dung dich (ma tran nong do X) theo phuong trinh:
Y =kX + C. Trong d6, k 1a ma tran hé sé hdi quy cua
phuong trinh, C 1 ma tran sai s6 cia mo hinh. Dé xac
dinh néng do cua KHPh va NO, trong cung mot dung
dich, trude hét can xay dung dugc phuong trinh hoi
quy trén. Tir ma tran X va ma tran Y tuong tng, c6 thé
dung cac thuat toan nhu CLS, ILS, PLS hay PCR dé
xac dinh ma tran hé s6 k; trén co s& danh gia dugc ma
tran sai s6 C s& lua chon dugc mé hinh phu hop dé ap
dung, tir d6 khi da c6 tin hiéu phan tich ctia mau cu thé,
ta ¢o thé tinh duoc néng dd cua COD va NO, trong
dung dich d6 dua trén phuong trinh hoi quy da xay
dung duogc.

Quy trinh phdn tich

Pha cac dung dich chuin chtra dong thoi KHPh va
NO," ¢6 ndng do trong khoang tuyén tinh, ghi do hap
thu quang cua cac dung dich nay trong dai budc song
190-300 nm. Cach chuan bi mdi dung dich nhu sau:
chuén bi cac binh dinh mirc dung tich 25 ml. Sau do
thém vao mdi binh dinh mtrc 5 ml dung dich dém van
nang ¢6 C = 0,01 M va pH = 4,5. Thém V, ml dung
dich chuan dé xac dinh COD va V, ml dung dich NO;.
Pinh mtc dén vach muc, sau 10 phut do do hap thu
quang. Puong chuin da bién va cac bo dit liéu dy doan
duoc xay dung trén ma tran d6 hap thu quang cua 25
mau chudn va 10 méau kiém tra chira dong thoi KHPh
vaNO;.

Nhap s6 liéu ma tran néng d6 cac chit va ma tran
tin hiéu do vao phan mém Matlab, chay chuong trinh
tinh to4n ma tran hé sé hdi quy trén phan mém va sir
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dung ma tran nay dé phan tich COD va NO, trong
mAu.
Két qua va thao luan

Khdo sdt diéu kién t6i wu xdc dinh dong thoi COD
va NO;

Phé hdp thu ciia cdc dung dich khi phdn tich COD
va NO;:

KHPh va NO," 1a nhiing chat tan tt trong nudc va
6 d6 hap thu cao trong ving tir ngoai, vi vy ching toi
tién hanh khao sat phd hap thu cua hai chét nay.

0,757

0,600

0,400

Abs.

0,200

0,000

-0,068 L 1 1 1
190,00 250,00 200,00 350,00
nm

400,00

Hinh 1: phé hdp thu ciia COD, NO; va phé hén hop theo 1} thuyét va theo thic té

Két qua chi ra ¢ hinh 1 cho thy, COD va NO, ¢6
d6 hép thy quang dat cuc dai ¢ cac budc song tuong
tmgla} =198 nm va 205 nm. Dya vao phé hap thy
ctia cac chi tiéu chung t6i nhan thiy ¢ sy xen phu giita
cac phd ctia COD va NO, véi nhau nén khong thé xac
dinh riéng r€ tung chi ti€u trong sy c6 mat cua chi tiéu
kia. Mt khac, do phd hap thu cta cac chi tiéu co tinh
cong tinh nén chung t6i str dung phuwong phap hoi quy
da bién tuyén tinh dé xac dinh dong thoi COD va NO,,
trong dai budc song tir 190-300 nm tinh cong dat tot
nhat, sai sd giita Iy thuyét va thyc t& nam trong khoang
sai s6 cho phép. Vi vdy, chung t6i chon dai budc song
tir 190-300 nm cho cac nghién ciru tiép theo.

Anh hwéng ciia pH va nong dé dém dén do hap thu
quang:

Anh huong cia pH dén do hap thy quang cua hai
chi tiéu dugc nghién curu trong khoang pH tur 2-11; voi
nong do cia COD va NO; lan luot 1a: COD (KHPh -
3,0 ppm), NO, (0,5 ppm).
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Hinh 2: anh huong ciia pH dén d hap thu quang ciia COD va NO;

Két qua & hinh 2 cho théy, tai pH = 4,5 thi d¢ hap
thu quang cua ca COD va NO déu cao nhat va on
dinh. Vi vay, khi xem xét vé do nhay va d¢ chon loc,
dung dich dém van nang véi pH = 4,5 dugc chon lam

moi truong cho cac nghién ciu tiép theo.

Nong d6 dém ciing c¢6 anh huong dang ké dén do
hap thu quang. Tién hanh khao sat anh hudng clia nong
do dém trong khoéng [SXIO4 2x102], hon hop cia
COD va NO, ¢6 nong do lan luot 1a: COD 2,0 ppm,
NO," 0,5 ppm, dung dich so sanh la mau tring twong
img. Két qua thu dugc cho thiy, d6 hip thu quang dat
cuc dai tai nong d6 dém la 8x10° M. Nhu vay, trong
cac nghién ctru tiép theo, néng do dém duoc chon la
8x107 M.

Xdc nhdn gia tri sie dung ciia phwong phdp xdc
dinh dong thoi COD va NO;

Xay dung phwong trinh dwong hoi quy da bién xdc
dinh dong thoi COD va NO:

Phuong phap hoi quy da bién tuyén tinh CLS, ILS,
PLS va PCR xac dinh dong thoi 2 chi tiéu COD va
NO, dya trén thudt toan binh phuong t6i thiéu sir dung
pho toan phan. M6 hinh hdi quy dya trén ma tran nong
d6 gém 25 dung dlCh chuén chta dong thoi hai ciu tir
KHPh va NO, voi nong do ¢ bang 1 trén co s¢ khoang
tuyén tinh cia timg céu tir dd khao sat dudi cac didu
kién tbi wu.

Bdng 1: ma trdn nong dé hai cau tir COD, NO; trong hon hop

Miu CcOoD NO,-N Miu CcOoD NO,-N
(ppm) (ppm) (ppm) (ppm)
1 0,5 0,2 14 1,5 0,2
2 0,8 0,5 15 3 0,6
3 0,5 0,5 16 4,5 0,3
4 1 0,6 17 3,5 0,4
5 2 1 18 5,5 0,25
6 4 0,5 19 6,5 0,45
7 5 0,8 20 3,5 0,75
8 6 0,4 21 1,5 0,35
9 5 0,7 22 2,8 0,85
10 3 0,5 23 6 1
11 2 0,8 24 2,5 0,6
12 4 0,9 25 3,5 0,2
13 2,5 1
12
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Mau tring duoc chuan bi nhu trén nhung khong co
cac chi tiéu khao sat, thuc hién quy trinh phan tich nhu
ph?m thuc nghiém. Luu lai Kkét qua dudi dang ma tran
(25x90) va chuyén sb lidu vao phan mém Matlab dé
tinh toan.

Pdnh gid tinh phit hop cia phwong trinh hoi quy
da bien:

Chuan bi 10 binh dinh mtc dung tich 25 ml, pha
cac dung dich hdn hop véi ndng do biét trude dé kiém
chimg bao gom 10 dung dich v6i ham luong khac
nhau, tién hanh quy trinh phan tich. Luu s6 liéu thu
dugc dudi dang ma tran va chuyén vao phan mém
Matlab dé tinh toén.

Thuc hién tinh toan trén phéin mém Matlab véi 4
phuong phap: binh phwong t6i thiéu thong thuong
(CLS), binh phwong tdi thiéu nghich déo (ILS), binh
phuong tdi thiéu timg phan (PLS), hdi quy cau tir
chinh (PCR). C4c két qua ndng 46 COD va NO, trong
10 mau tu tao va sai sd twong ddi ctia mdi phuong
phép thu dugc & bang 2.

Bang 2: sai s6 twong doi ciia cdc phwong phdp: CLS, ILS, PLS va PCR

trén 10 mau gid tw tao

| Nong Sai sb twong déi (%) Nong Sai s6 twong déi (%)
Miu | 9 do

cop | cLs | s | pLs | pce | No; | cus | ms | pes | per
1 1 [ s791 [ 3857 | 20 [-1001 | o5 | 967 | 5534 | 2201 | 3,19
2 2| 2008 | 4325 | 2500 | <1250 | 08 | 993 | 2027 | 250 | 523
3 4| ol |58 | 1250 | 1285 | 05 | 622 | 234 | 200 | -1027
4 S| 747 | 384l | 02 | 1247 | 09 | 1073 | 3487 | 333 | 168
5 4 | 122 | 7sor | as01 | 1075 | 03 | 3398 | 2929 | 1667 | 391
6 6 | -198 | 381 | 503 | 207 | 10 | 363 | 084 | 5001 | 009
7 3| 29 | 3103 | 333 | 1067 | 04 | 058 | 1965 | 502 | 533
8 | 25 | 75 | -1026 | 401 | 155 | 06 | -100 | 695 | -333 | 7190
o | 45 |49 | 64d6 | 444 | 150 | 07 | 768 | 51| 286 | 577
0] 35 | 34 | 72 | s7 | | o2 | 1652 | 264 | 1001 | 704

Tir két qua sai s6 twong dbi tinh duoc ¢ bang 2 cho
thdy, phuong phap hodi quy da bién PCR cho két qua
kha tot: sai s6 tuong ddi (%) dao dong tir 0,09+15%,
nho hon sai s6 cho phép ddi v6i cip ham luong ppm
(15%), néng d& COD va NO; tinh duogc sai khic
khong dang ké so voi nong do da pha (sai s6 tuong
dbi tinh theo phuong phap nay déu thudc khoang sai
s6 cho phép). Trong khi d6, cac phuong phap con lai
déu mic sai sd 1ém: CLS c6 sai sb 57,91%; 20,28%;
16,52% hay 33,98% déu 16n hon 15%; twong ty ILS
c6 sai sO 38,57%, 43,25%, 78,91% hay 55,34%... va
PLS ¢6 sai s6 25,01%, 22,01%, 16,67%, hay 50,01%
déu 16n hon 15%. M6 hinh CLS, ILS va PLS ¢6 sai s6
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16n & mot s6 mau co thé giai thich nhu sau: sai s6 ca
mo hinh PLS 1a do m6 hinh trung gian tim dugc chua
pht hop v6i hé 2 ciu tir. Sai sb cuia phuong phéap ILS
1a do chua chon duoc cac diém tdi wu (cac bude song
tdi wu ma tai do6 loai trir duoc céac yéu td can tro dén
phép do pho hdn hop). Sai s6 caa CLS 1a do chua loai
bo duoc hoan toan dai phé khong tuan theo dinh luat
Lamber-Beer va ph6 dong gop vao duong chuin cua
nhiing chat gay anh huong. Do d6, khong thé ap dung
cac phuong phép nay.

Nhu vay, c6 thé ap dung phuong phap PCR dé xac
dinh dér}g thoi COD va NO, trong cung hdn hop ma
khong can tach loai chung ra khdi nhau, day 1a phuong
phap phu hop dé phan tich cac dbi twong mdi truong,
dac biét gidm sat nudc thai.

Két qud phan tich mau thwe

Két qua thu dugc sau khi tién hanh xac dinh ham
lugng ctia COD va NO; trong cdc mau thuc theo hai
phuong phap riéng ré va dong thoi nhu trong bang 3.

Bdng 3: théng tin vé cdc mdu thwe phén tich

STT Tén miu Dia chi Thoi gian liy mu
Nudc thai sinh hoat ¢ ao Phu - Ngb 1194 - Phd Chita Lang 8h00-10h00 ngay
NTI1 Chiia Lang Qun Déng Pa - Ha Noi 29/4/2012
Dién tich ao: 3600 m?
Nude thai sinh hoat & khu tap Xa Ly Nhan - Huyén Vinh Tuong 7h00-9h00 ngay
NT2 trung nudc thai Tinh Vinh Phic 4/5/2012
Dién tich: 1600 m’

Nude thai sinh hoat & Ngd Tridu Khic - Thanh Xuén - 8h00-10h00 ngay 6/5/2012

NT3 ho Triéu Khic Ha Noi
Dién tich: 1700 m
Nudc thai sinh hoat & song Duong Kim Nguu - 8h00-10h00 ngay 9/5/2012

NT4 Kim Nguu Quan Hoang Mai - Ha Noi

Két qua thu dugc sau khi tién hanh xac dinh ham
lugng ciia COD va NO, trong cac mau thuc té theo hai
phuong phap riéng ré va dong thoi nhu trong bang 4.

Bang 4: ham luong COD va NO; trong cdc mau nmieGe thai (d@a tinh dén hé sé
pha loang) theo hai phwong phap

Phuong phip xéc dinh riéng ré (mgfl) | Phwong phap xéc dinh ddng thi (mg/)
Miu
oD No; oD NO;
| 3304£71 4308 335,6£5.2 502£0,8
RSD=2,0% RSD=1,7% RSD=0,6% RSD=0,6%
) 309,6+5,5 35409 325265 37412
RSD=1,7% RSD=24% RSD=0,8% RSD=1,3%
3 350,748 32508 370,7£35 356£10
RSD=1,3% RSD=2,5% RSD=04% RSD=1,1%
s 420,6+52 50808 450458 528109
RSD=1,2% RSD=14% RSD=0,5% RSD=0,7%
13
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So sanh két qua thu duoc tir cac mau 1, 2, 3 va 4
theo hai phuong phap don bién va da bién ching toi
nhan thdy: déi v6i cd 4 miu ham lugng COD va NO,
xac dinh dugc theo hai phuong phép sai 1éch khong
déng ké, chimg to kh6ng c6 su khac nhau c6 3’/ nghia
thong ké gitra cac két qua nay. Tir day c6 thé két luan
rang, hoan toan co6 thé ap dung phuong phap hdi quy
da bién vao phan tich dinh lwong ham luong hai chi
tiéu chira trong cac mau nudce thai sinh hoat ma khong
can khao sat so bo ham luong chi tiéu co chira trong
mAu phan tich. Két qua nay ciing phu hop so véi céc tai
li¢u tham khao [6], phuong phap PCR la phuong phap
phul hop dé phan tich cac ddi tuong méi truong, dic
biét 1a gidam sat nudce thai.

Két luan

Bai bao di tmg dung phuong phép tric quang két
hop vé6i thudt toan hoi quy da bién dé xac dinh dong
thoi COD va NO,™ trong nudce thdi sinh hoat. Da tién
hanh khao sat dleu kién tdi uu xac dinh dong thot hai
chi tiéu. Dya trén két qua phan tich 10 mau gia lya
chon dwoc mé hinh hdi quy cdu tir chinh PCR phu
hop dé ap dung vao phan tich cic mau thuc té véi sai
s6 tuong ddi khi phan tich mau ty tao nhd hon 15%,
thoa man sai s6 cho phép. Xac dinh gia tri sir dung cua
phuong phép hoi quy da bién dé ung dung phan tich
mau thuc cho thay, phuong phép nay cho két qua phu
hop khi so sanh v6i phuong phap phan tich don bién
nén hoan toan cé thé ap dung phan tich cdc mau nudce
thai sinh hoat thuc té.
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A 7 Py A Rr gy gn, 1 ?
Tong quan cac cong nghé thu hoi sat tu bun do
Vii DPirc Loi", Dwong Tuidn Hung!, Nguyén Vin Tuyén!, Pham Son Lam?, Ping Quéc Trung'

'Vién Han lam Khoa hoc va Cong nghé Viét Nam
’Truong Pai hoc Bdach khoa Ha Nji

Ngay nhéan bai 2/11/2015, ngay chuyén phan bién 10/11/2015, ngay nhan phan bién 1/12/2015, ngay chap nhan dang 28/12/2015

Bun dé 1a ba thai ciia qua trinh sian xuit nhom tir quing bauxit theo phwong phap Bayer. Do tinh kiém
cao va hrgng bun thai I6n, bun dé 1 tac nhan giy 6 nhiém méi trudong nghiém trong néu khong dugc quan
1y tot. Bun d6 12 hén hop bao gdom céc hop chét nhwr oxit sit, mangan... va mt lwgng xit du do qua trinh
hoa tan va tiach quiing bauxit, diy 1a nhirng hop chit ddc hai néu khong dwoc quan 1y va ap dung cic cong
nghé xir Iy phu hop. Hién nay, trén thé giéi chua c6 qudc gia nao xir Iy triét dé dwoc bun dé, phwong phap
pho bién la chén lap bun dé & cac ving dat it nguoi, ven bién dé tranh doc hai. Tuy nhién, do thanh phan
va tinh chit clia quing bauxit khac nhau din dén thanh phéin va tinh chit ciia bun d6 ciing khac nhau.
Hién nay, trén thé giéi da c6 nhiéu cong trinh nghién ctru dwa ra cac ky thuit va cong nghé nham thu hoi
sat tir bun d6 va cac kim loai quy khac nhw gali, vanadi, titan, dat hiém...[1]. Bai bio nay tdng quan cac
cong nghé thu hdi sat tir bun dé.

Tir khéa: bun dé, dw lwong bauxite, giam gidn tiép, phuc héi sit, sit xop, tich ti.

Chi sé phdn logi 1.4

Ham Ill’l_mg cac kim loai trong bun do Bdng 2: cic dang ton tai ciia cdc khodng vat chinh va phu trong bin do [2]
Céc kim loai trong bun dé thuong tdn tai & céc Nguyén t6 | Dang tdn tai Céng thire hoa hoc
pha khoang phuc tap nhu hematit, boehmit, sodalit, Hematite a-Fe 0,
aluminosilicat, thach anh, perovskit, goethite, Goethite 4-FeO(OH)
cancrinite nén viéc thu hoi kim loai n6i chung hay sat Magnetite Fe.O
feoan PR s A 5 . N \ ) 34
néi riéng tr ,bun do gdp nI’ne’u trolrxlgal. NgoAal ra bun (?0 Fe [llmenite FeO.TiO,
c6 kich thudce hat min, c6 tinh kiém cao nén cling gay :
ra kho khéan cho qua trinh thu hoi kim loai. Trong bun Ferryhydrite Fe,0,0.5H,0
do, ham lugng sat va cac nguyén to di kém thay doi rat Gibbsite o-ALO;.3H,0
16n phu thude vao loai quang bauxit va cong ngh¢ ché N Boehmite a-ALO,.2H,0
b1en’ aluniln dl}’QC flp dung. Mqac dNu co tr@n 300’1029 Diaspore B-ALO..H,0
khoang vat chtra sat nhung chi nhitng loai sau cé loi Anatase Tio
cho viéc thu hoi sat va san xuat gang thép: magnetite Rutic - 02
(Fe,0,), hematite (Fe O,), goethite (FeO(OH)), siderite . : -
(Fe3C 6 ). pyrite (Fe Sz) [31] Ti Perovskite CaTiO,
) PY S Ilmenite FeO.TiO,
Béng 1: thanh phan hod hoc ciia cdc nguyén 16 chinh va phu trong bim do Quartz Sio
2
Thanh phén chinh Ham luong (%) Thanh phin phu Ham lugng (mg/kg) Kaolinite ALSiO (OH)
Fe 452506 U 50-60 27275 4
Al 4,42-16,06 Ga 60-80 Sillimanite ALSIO;
Si 2,16-14,86 % 730 . .
N 098779 P 1230 Si Halloysite ALSiO/(OH),
Ca 039-1672 e 54 Sodalite Nay(ALSi,0,,)Cl,
Ti 0,98-5,34 Cr 497
Mn 35 Cancrinite Na,Ca,[(CO,),AlSi0,,].2H,0
;{_ 2? Monazite (Ce, La, Pr,Nd, Th, Y)PO,
Zn 20 F Xenotime YPO
Lantanit 0,1%-1% bat hiém u
P 2030 Synchysite-(Ce) CaCe(CO,),F

‘Tac gia lién hé: ducloi@ich.vast.vn
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Overview of the current techniques for iron
recovery from red mud

Summary

Baucxite residue (red mud) is a kind of hazardous
waste from alumina refinery from bauxite during
the Bayer’s process of alumina production. Red
mud can be an environment pollutant unless it
is managed well due to high alkalinity and being
produced in large quantities. Red mud comprises
of a mixture of iron, aluminium, and manganese
compounds... and caustic soda residue from
the dissolution and separation of bauxite. These
are hazardous agents if they are not managed
properly by suitable technologies. Currently,
red mud has not been treated and processed
efficiently by any country in the world. It is often
buried in remote land area or coastal land to avoid
potential hazard. Due to varied contents of iron
in red mud, the iron recovery from red mud has
received considerable attention during the recent
years. This paper presents a comprehensive
overview of the current techniques applied for
iron recovery from red mud with particular
focus on hydrometallurgy and pyrometallury. A
completed and closed process which can recover
additional values and benefits from red mud
is much preferred. Additionally, the effort to
recover iron from red mud in Vietnam which
resulted in a patent has been carefully covered.

Keywords: bauxite residue, indirect reduction, iron
recovery, magnetic separation, red mud, sponge
iron.

Classification number 1.4

Cac cong nghé thu hoi sat tir ban dé

Pé thu hoi sat tir bun do c6 nhidu k¥ thuat dugc
nghlen ctru va thur nghlem ung dung, nhu phuo‘ng phap
khu bang cacbon ran, hoan nguyén trong 16 ho quang,
tuyen tur, thuy luyén. Phuong phap thu hoi sit tir bun
do dé san xuit gang Va thép trong cong nghiép luyen
kim htra hen nhleu tiém nang. Tuy nhién, khong glong
nhu quing sat thong thudng, cac thanh phan tap chat
trong bun d6 nhu Al, S, P, Na, Ca, Mg, Si gop phan
ngin can qua trinh thu hoi sét, khi ham luong Al, Si
cao s€ anh hudng dén tinh luu dong cua xi, do kiém
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cao khong tuong thich véi vat li¢u chiu Itra va tich tu
kiém [3].

Boi nhiing loi ich kinh té tir viéc thu hoi sit tir
bun d6 nén cac két qua nghién ciru trong linh vuc nay
thu(‘)’ng duoc phé bién trong cac bang sang ché. Cac
bang sang ché “thu hoi sit tir bun do” trong giai doan
2009-2014 cho thdy, gan 47% bang sang ché xudt phat
tir Trung Qudc, noi c6 nganh céng nghiép khai thac va
ché bién nhom phat trién va nhiéu mo bauxit 16n [1].
Tuy nhién, do tinh phan tan cua quang bauxit va cac
khu cong nghlep ché bién va san xuit nhom nén cac
nghién ctru vé thu hoi sit trong xtr Iy bun do cling rat
da dang.

Mot sb phuong phap dang dugc nghién ctru thir
nghiém dé thu hoi sit tir bun d6 bao gdm: tuyén tir truc
tiép, hoa luyén, thuy luyén va mot s6 ky thudt cong
nghé tiém ning khéc.

Phwong phdp tuyén tiv truec tiép

Phuong phéap nay str dung it ndng luwgng hon so véi
phuong phéap hoa luyén. Nguyén tic ctua phuong phap
1a cho bun d6 ¢ dang huyén phu di qua thiét bi tuyén
tir 6 cudng do tir truong 16m. Cac san pham co tir tinh
dugc tach ra khoi huyén phu, sau d6 duoc st dung
lam nguyén liéu dau vao cho qua trinh san xuit gang
thép hodc lam pigmen cho san xuat gém st (hinh 1).
Thanh phan khong cé tir tinh trong huyén phu bun do
duoc tach rieng dé ché tao vat liéu xay dung hoac quay
nguoc lai chu trinh Bayer [3]. Tuy nhién, hiéu suat thu
hoi sét theo phuong phap nay kha thap.

Bim d&

)

Tuyén tir

!
! ;

Sin phim Ba

Hinh 1: so' dé quy trinh tuyén ti truee tiép thu hoi sdt tiv bin do

Phuong phap tuyén tor truc tiép thu hoi cac san
phém c6 gia tri da dugc ap dung tai cdc nha may san
xudt alumin tai Tay Uc [4] va Trung Quéc [5]. Bun do
duge xur 1y truc tiép qua may tuyén tir udt co cudng
do tir truong cao, cac san pham tach dugc Gmg dung
cho cac muc dich khac nhau nhu thu hdi sit va san
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xuat vat liéu xay dung... Li va cong sy [5] da st dung
thiét b tuyén tir siéu dan gradient dé tach cac hat bun
do si€u min (<100 um) thanh hai phan doan c6 ham
luong téng sat thap va tong sit cao. Trong nghién ciru
cua Li va cong su, hai mau bun do cé chira téng st 1an
luot 12 41,08 va 20,84% duoc cho qua thiét bi tuyén
tir siéu dan gradient dé tuyén sét. Sau tuyén tir, thanh
phan tong sét ting 1én lan luot 13 45,46 va 35,47%. Tuy
nhién, trong phan ba thai con chira lugng st kha cao
sau 8 chu ky tuyén, lan luot 13 31,47 va 9,86%.

Nhitng nhuoc diém cua phuong phap tuyén tir truc
tiép thu hoi sat tir bun do 1a chi cho phép thu hoi khi
sat ton tai trong bun do & cac dang co tir tinh. Ngoai ra
hiéu suét thu hoéi kha thap (28-35%) [6]. Phuong phap
nay khong ap dung duoc véi cac mau bun do chira sat
("):dang khéng tur tinh,rvi du nhu hematite (Fe,0,), dang
ton tai chu y€u cua sat trong bun doé thai ra tir cac nha
may khai thac va san xuat alumin tai Tay Nguyén.

Phwong phdp hoa luyén

Day la mot trong nhitng phuong phap dugc nghién
ctru ing dung nhiéu nhit. Bun do dugc hoan nguyén
& trang thai ran, sau do tuyén tir dé thu hoi sit. Cac
dang oxit sit trong bun do dwoc hoan nguyén trong
10 hé quang, 10 cao, 10 dimg tang thap, 10 quay dé san
xudt gang [7]. Do anh hudng ctia cac thanh phan khac
c6 trong bun d6 dén qua trinh thu hoi sit nén cac quy
trinh c6ng nghé dwoc phat trién dé thu hdi dong thoi
cac thanh phﬁn khac di kem nhu Al, Ti va cac kim loai
khac.

Co 56 Iy thuyét qud trinh khir triee tiép cdc dang
oxit sat sw dung cacbon:

Qua trinh khir truc tiép cac dang oxit sit vé sit sir
dung cacbon xdy ra theo cac phan tng sau:

Fe,0, +3 C — 2Fe + 3CO (1)
Fe,0, +4 C — 3 Fe + 4CO @)
FeO +C — Fe+CO 3)

Céc yéu td anh huéng dén muc do khu sit duoc
tuan theo phuong trinh sau:

t.= R/[AKMc x exp(=E/R°T)]+r’ px [1/2
~R’/3—(1-R")**12)/3D, (4)

Trong do: tRﬂlé thoi gian khu 0>§it sat (s); R’: mirc do
khir cua san pham tur oxit sat vé sat (%); E: nang luong
hoat hoa ctia phan tmg (Jmol'K'); A: hiang s phan
ung; R hé'lng s6 khi hay hﬁng s6 khi 1y twong, 14 tich
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s6 gitra hang s6 Avogadro N |, va hang s6 Boltzmann
k, c6 gia :[rj la 8,314 Jmol"K"; T: nhiét do phg’m ung
(K); K: hang s0 can bang cua phan trng khu sat; Mc:
ty 1€ cua cacbop (%); 1’ ban kinh hat khi mﬁg do khu
la R’(m); p,: nong do oxy co chl'Ia’trong oxit sat & mau
ban dau (mol/m*); D : h¢ s6 khuyéch tan trong pha ran
(m?/s).

Tir phuong trinh (4) cho thdy, cac yéu té anh huong
dén muc d6 khur oxit sit vé sit kim loai 1a nhiét do
phan tng, thoi gian phan Gng va ty 1¢ cacbon. Ngoai
ra, trong bun do con chira cac hop chit nhu ALO,,
Si0,... Cac chﬁ:[ ndy co anh hudng ti€u cuc dén qua
trinh khtr oxit sat ve sat kim loai. Theo nghién ctru cta
Mei, su anh hudng nay co thé loai trir bang cach thém
cac chit phu gia CaCO, va MgCO.,.

Tom lai, cac yéu to anh hudng chinh dén hiéu qua
thu hoi sat 1a nhiét d6 phan tng, thoi gian phan tmg, ty
1€ cacbon va ty 1¢ phu gia.

Co s6 1y thuyét qud trinh khir triee tiép cac dang
oxit sdt sir dung khi CO:

Qua trinh khir sat str dung khi CO tir cac oxit sét
trong bun do xay ra theo cac phan ung sau:

3Fe,0, +CO — 2Fe,0, + CO, (5)
Fe,0, +CO—3FeO +CO, (6)
FeO +CO—>Fe +CO, 7

Gian d6 can bang pha cta cac oxit sat trong qua
trinh khir bang CO duogc the hién ¢ hinh 2.
Temperature °F
2200 2600 3000
IFe-2C0=FeyCe 0Oy 5 = pustenite //;;\\Lv_qfi
08 (o L oy ST fe0r Co=Fercy —---"

I (FesC] qFe I 0

600 1000 1400 1800
T T T T T T—=
-

Liq.oxide |

[ 30y CO=2Fes0;r €Oy
Al Il 1 L L

Il | Il
200 400 600 800 1000 1200 1400 1600

Temperature °C
Hinh 2: gidn do can bang pha ciia cdc oxit sdt trong qud trinh khir bang CO

Gian dd pha hinh 2 cho thiy, qua trinh khtr Fe,O,
bang khi CO trong vung nhiét do tir 400-1400°C, khi
ham luong CO dudi 40% s& hinh thanh chi yéu ¢ dang
oxit st tir Fe,O,, qua trinh khtr Fe,O, vé dang magnetit
cao nhat tai vung nhiét do 650°C. Tuy nhién, trong bun
d6 con nhiéu thanh phan tap chat nhu oxit nhom, oxit
silic. .., cac chit ndy c6 anh hudng tiéu cuc dén qua
trinh khir oxit sit, nén viéc hinh thanh céc hop chét
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mudi canxi silicat dé tang hiéu suat khir rat kho xay ra
& nhiét do thap, do vy qué trinh thiéu két bun d6 can
phai thyc hién ¢ nhiét o trén 850°C va qua trinh khir
phu thude chu yéu vao nhiét do, thoi gian, thanh phén
khi CO va cac chét phu gia CaCO, va MgCO.,.

Bim 33 Chiit kirix
. ¥
!
Hoim ngayin
!
v ]
Xi Tuyén tir
¥ ‘ v

Hinh 3: so dé quy trinh hod luyén thu hoi sdt tir bin do

Quy trinh téng quat cua phuong phap nay dugc
trinh bay trong hinh 3. Quy trinh nay st dung chét khir
(pha khi hodc pha ran), va nang lugng dé nhiét luyén.
Céac chat khtr duge Iya chon bao gém bot cacbon, than
antraxit, than cc hodc ngudn thai chita cacbon nhu
mun cua, bi mia. Cac chét khir lua chon theo qua trinh
hoan nguyén tryc tiép bao gom lignite, than antraxit,
than cdc va cacbon hoat tinh. Kha ning phan mg va
do tro cua than c6 anh hudng 16n dén mtrc do va tée do
clia qua trinh hoan nguyén kim loai. Chat lugng than
1y tuéng dugc xac dinh bao gdm: do tro thap, hoat tinh
cao, ty 1€ (F_+V_)/(A+ W) lon (trong d6 F_1a chi 5O
cacbon ¢d dinh, V_ la ham luong chét boc, A 1a do tro,
W la ham luong khong chdy) va cé kha nang tao do
x6p vira phai. Bé giam chi phi ctia qua trinh thu hdi
sat tr bun d6 thi viéc lua chon chat khur 13 cac chat
thai hitu co giau cacbon 1am nguyén li¢u cling 1a mat
huéng di hiéu qua dé giam gia thanh.

Phuong phép hoan nguyén tryuc tiép bun do 1a mot
huéng kha quan dé san xudt gang. Guo va cong su
[8] tién hanh nghién ctru thu hodi sit bang phuong
phap hoan nguyén truc tiép, bun do duoc phdi tron
voi than va hoan nguyén tai nhiét d6 1400°C trong 30
phut. San pham thu dugc c6 ham luong tong sit dat
96,52%, ham luong Si va Mn thap. Tuy nhién, sit van
con ton tai trong xi ¢ dang Fe,Si0, chua hoan nguyén.
Jayasankar va cong su [9] ap dung cong nghé nhiét
plasma (budng phan tng hd quang nhiét plasma dong
mot chiéu 35 kW) dé hoan nguyén sit trong bun d6 va
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san xudt gang. Theo nghién ctru nay, bun d6 dugc tron
v6i chét trg dung (10% dolomit + da voi) va graphit
(cacbon cb dinh, 99%) lam chat khir va tién hanh
thiéu két trong 15 phut. Hiéu suat thu hoi sat tdi uu
dat 71%. Raspopov va cong su [10] nghién ctru hinh
thai hoc clia cac oxit st trong mau bun do ldy tir nha
may san xuat alumin Ural (UAZ, Kamensk - Ural’skii)
va nha may Alyum (Tul’chiya) cho thay, bun d6 chtra
hematit, lepidocrocite, goethite, va khoang vat sét -
aluminosilicat. Sau khi thiéu hoan nguyén voi lugng
cacbon du, trong khoang nhiét do 1200-1500°C, cac
pha kim loai (gang) va xi tao thanh dé dang duoc
phan tach dam bao ham lugng C trong gang duc trong
khoang 2-2,3%.

Lién quan dén qua trinh thiéu hoan nguyén, cac
thong s6 anh huong bao gdm ngudn cacbon, ty 1¢
cacbon/bun do, nhiét do va thoi gian hoan nguyén, cac
diéu kién tuyén tir ciing anh hudng dén hiéu suat thu
hoi sit sau khi hoan nguyén. Liu va cong su [11] nghién
ctru sy anh hudng cua cac yéu td nay dén qua trinh
thiéu két hoan nguyén truc tiép bun d6 bang cacbon.
Bun d6 duoc phéi tron véi cacbon theo ty 1€ (cacbon/
bun d6 = 18/100) va cac chét phu gia la d6lomit véi
ty 1€ (d6lomit/bun dé = 18/100) sau do tao hinh trong
khuon ép. Cac mau dang banh dugc thiéu hoan nguyén
tai nhi¢t do 1300°C trong 110 phut, sau do mau dugc
nghién min va tuyén tir. B thai sau tuyén tir dwoc thir
nghiém lam vat liéu xdy dung. Ham luong tong sat
trong phan san pham sau tuyén tir dat 88,77% voi ty
1 kim loai hoa dat 97,69% va hiéu suét thu hoi sét dat
81,40%. Ngoai viéc thu hdi sit, Liu va cong su [12]
con nghién ctru thidu két bun do (kich ¢& <75 pum) sir
dung hdn hop xat va voi dé thu hdi ca nhom va sit, mau
bun do duogc phéi li¢u vai ty 1¢ mol Ca/Si = 2, Na/Al
=1, ham lugng than phéi tron 1a 0,5%, nhiét do thiéu
két 1a 1000°C trong 3h. Mau thiéu két sau dé duoc
nghién dén ¢& hat <125 pm va ngdm chiét trong nudc
dé thu hoi nhém & dang mudi aluminat, tiép d6 tuyén
tir dé thu hoi sit. Thay vi st dung xut va voi, Zhu va
cong su [13] phdi liéu bun do véi 1% chét két dinh va
8% natri cacbonat, sau do vé vién va hoan nguyén truc
tiép v6i than tai nhiét do 1050°C trong 80 phut. Hiéu
sudt thu hoi st dat 95,7% sau khi nghién san pham
thiéu két dén c¢& hat <74 pm va tuyén tir tai cuong do
tu trrong 0,08 T. Trong mot nghién ctru khac cua Rao
va cong su [14] sir dung don phdi liéu natri sulfate 6%
va natri cacbonat 6% cho qua trinh thi€u hoan nguyén
bun d6 c6 ham luong tong sat 1a 48,23%, san pham
tuyén tir sau thiéu hoan nguyén bun dé c¢6 ham lugng
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tong sat 90,12% (hiéu sut thu hoi dat 94,95%), diéu
kién thi€u hoan nguyén t61 wru tai nhiét d6 1050°C, thoi
gian thiéu 60 phut, ty 1¢ cd hat 74 um qua sang 90%,
cuong do tur truong 0,1 T. Trong mot nghién ctru khac
cua Liva cong sy [15], vé nhiét dong hoc cua qua trinh
hoan nguyén cac thanh ‘phﬁn co trong bﬁq do (ALO,
Fe,0,, Na O, CaO...) bang cacbon cho thay qua trinh
hoan nguyén ferrite xdy ra trong khoang nhiét do tu
800-1075°C va hinh thanh cac hop chét natri aluminat
va canxi silicat. Sau khi nghién min, ngam chiét dé thu
hoi nhém va lam giau bang tuyén tir (tir 48-240 mA),
hiéu suat thu hdi alumin dat 89,71% va 60,67%, hiéu
suit thu hoi sét dat 61,78% .

Ngugc v6i phan 16n cac nghién ciru déu tap trung
vao qua trinh thiéu hoan nguyén thu hdi sit trong bun
do, Samouhos va cong su [16] lai nghién ctru sir dung
vi song cho qua trinh thidu. Quy trinh nay bao gom
qua trinh hoan nguyén bun do st dung lignite véi ham
luong cacbon cb dinh 30 15%, tlep theo qua tuyen tur
w6t thu hoi cac san pham sat tir dé san xudt sit XOp hoac
gang dtic. Luong chat khir va chiéu vi song déu anh
hu’c"mg dén mirc d6 hoan nguyén sit. Chu trinh chuyén
hoa sit tuan theo thir tur Fe,O, — Fe,0, — FeO — Fe,
thtr ty nay dugc x4c nhan b(n ket qua do nhiéu xa tia X
(XRD) va phan tich nhiét TGA/DTA. Tai céac diéu kién
t6i wu, ty 18 kim loai hoa cao hon so voi phuong phap
thiéu két hoan nguyén truyén thong.

Theo [17], V.G. Logomoerk va cong sy da nghién
ctru su dung 3 tan bun do duoc phéi lidu v6i 2-3 tan
d616mit va 0,5 tin than cdc, sau d6 dong banh, vo vién
va thiéu hoan nguyén trong 10 hd quang tai 1800°C,
san pham thu duoc 12 1 tdn gang va 3 tn xi. Theo
[17], quy trinh Giulini dugc phat trién boi Giulini
Ludwigshafen gom 2 buc’rc dé sir dung triét dé bun do.
Trong quy trinh nay, d6 4m cua bun do dugc glam toi
40% trudce khi phéi tron v6i da voi va than. Mau sau
khi phéi liéu duoc dua vao 16 quay dai 100 m, rong 1,8
m. Hon hop dugc lam khé va tao hat c6 duong kinh
2-15 mm va tién hoan nguyén 80% vé sat kim loai voi
nhiét do 12 1000°C. Qua trinh théo liéu dugce thiét ké
dac biét sao cho qua trinh hoan nguyén hoan toan xay
ra dé tach sat va xi. San pham thu dugc va lay ra khoi
10 quay, dung dé san xuit gang hodc thép. Theo [17],
quy trinh “ELGAI Process” dugc phat trién boi V.K.
Vhatkar dé thu hoi kim loai tir bun do, sir dung cac
thanh phan phdi liéu 14 bot soda va than cbe, quy trinh
khir c6 két hop str dung thém khi du cia 16 cao dé hoan
nguyén sit trong 16 quay. Than coc khir oxit sit trong
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10 quay tai nhiét do 900°C, trong khi soda phan g
v6i alumin dé tao thanh natri aluminat. Nhém dugc
thu hdi ¢ dang dung dich sau ngam chiét, sau d6 tuyén
tir va thu hoi sat. Tuy nhién, cong nghé nay van hoan
nguyén cac dang sat oxit khong kiém soat, chu yéu
hoan nguyén sau vé dang sat kim loai, sau d6 tuyén tir
dé thu hoi bot sit.

Hién nay, trén thi truong c6 hé théng thiét bi 1o
MAGMA duoc sir dung dé xir 1y bun do theo phuong
phap hoa luyén. Chit khir hoan nguyén duoc st dung
1a than. San pham cua qua trinh ndu luyén 1a gang va
xi. Gang dugc dua di dé san xuat thép. Xi la nguyen
liéu dé tai sinh alumin hodc clinker cho san xuat xi
mang alumin.

Khi sach

I - l Bui
.l Lam sach I_

.« Than

.- Khéng khi, oxy

Clinker cho xi mang
% Alumin

Buc thoi

“% T&i sinh alumin
Hinh 4: so do dong chay trong qua trinh hoa luyén xu Iy bun do
ciia thiét bi lo MAGMA

Ning lyc san xuét cia mo hinh chuin MAGMA dé
xtr 1y bun d6 kho dén bun do6 chira 15% am 1a 350000-
380000 tAn/nam va co thé ning cong suét 1én dén 0,35
tan gang duc va 0,5 tan clinker xi mang alumin khi xir
1y 1 tin bun do. Tuy nhién, ning luong tiéu thu khi
xtr 1y 1 tAn bun do 1én dén 200 kg than; 50 Nm® khi ty
nhién, 100 Nm? oxy k¥ thuat.

Nhu vay, cac phuong phap truyén thong thiéu két
hoan nguyén sat tir bun d6 ¢6 nhiéu vu diém va can
duoc nghién ctru k§ hon vé co ché phan tng, t6i wu
hoéa cac diéu kién hoan nguyen dé nang cao hiéu suit
thu hoi va ham luong tong sit.

Phwong phap thuy luyén

Ngoai phuong phap hoa luyén thu hoi sat, phuong
phap thuy luyén ciing dugc nghién ciru 4p dung nham
thu hoi sit tir bun do. Trong mot sd nghién ciru, axit
sulfuric duoc st dung dé hoa tach sét tir bun do [18].
Hiéu sut thu hdi dat 47% sau khi ngam chiét tai 100°C,
trong 24h va sir dung axit sulfuric 8N véi ty 1é ran/long
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14 5/100. Khi thiéu tai 873K trudc khi ngam chiét bang
axit sulfuric 6M sé& thu hdi dugc 97% sét tir bun do.
Yu va cac cong su [19] tién hanh xur ly bun do voi axit
oxalic két hop chiéu tia UV. Téng sét trong bun do
(12,31%) giam xudng <0,7%. Sit dugc hoa tan dudi
dang Fe(III) oxalat. Dung dich thu dugc dugc xu 1y voi
bure xa UV dé tao két tiia Fe(IT) oxalat, hiéu suat chuyén
hoa dat >90%. San pham can du duogc st dung dé ché
tao vat li¢u chiu ltra. Cengeloglu va cong su [20, 21]
nghién ctru qua trinh thu hoi va 1am giau Al, Fe, Ti, Na
bang phuong phap tham tach Donnan. Cac mau bun do
duoc hoa tan trong HCI trudce khi thu hdi cac kim loai
sau khi loc qua mang trao d6i ion polysulfonate. Hiéu
suat thu hdi Fe, Al, Na, Ti dat 1an lugt 14 0,03-15,13%;
0,02-16,45%; 0,96-31,90%; 0,01-14,23%. Mac du da
¢6 nhiéu cong trinh nghién ctru va Gmg dung thu hoi
sat tur bun do theo phuong phap thuy luyen nhung hi¢u
sudt thu hoi sit thdp va tiém 4n mot sé kho khan nhu
tdc do phan tng cham, tao ra céc chét thai tht cap.

Cdc cong nghé tiem nang khdc

Mot sb cong nghé sinh hoc co thé hoa tan mot
s6 kim loai dang duoc ung dung trién khai nhu cac
phuong phép thay thé c6 hiéu qua kinh té va “sach” dé
thu hdi cac kim loai truyén théng [22]. Cac qua trinh
ngam chiét sinh hoc c6 thé hoa tan sit dugc nghién
clru sdu sdc nham 4p dung tach cac tap chat sét tir vat
liéu, thu hoi sét tir cac loai quang kho thuc hién voi cac
phuong phap truyén thdng va giai phong sit khoi cac
kim loai khac. D6 tan cua cac hop chat chua sat ting
lén nho kha nang tao phirc axit hitu co cua céac axit
cacboxylic nhu oxalic, citric, malic, pyruvic, humic va
céc axit tannic sinh ra boi cac vi khuén, hodc do qua
trinh khir Fe(III) thanh Fe(II) boi vi khudn trong qua
trinh ngam chiét sinh hoc [23]. Rét nhiéu loai vi khuan
c6 kha nang sinh céc axit hitu co phu hop cho muc dich
tach sat tir pha khong tan, voi nhiéu loai thudc loai vi
khuan hiéu khi. Cac vi khuan ky khi ciing ¢6 thé sinh
cac axit hitu co nhd qua trinh 1én men céc hop chit
hiru co, do vay ciing c6 kha ning hoa tan sit. Hai co
ché hoa tan sit duge xac dinh bao gém: co ché déng
hoa (hut st vao trong t& bao) va co ché di hoa (hoa tan
sit) [22]. Mic du cac qué trinh ngdm chiét sinh hoc da
dugc nghién ctru va trién khai Gmg dung tach va thu
hoi sit tir cao lanh, silica, bauxit nhung chua c6 nghién
ctru ndo 4p dung cho viéc thu hoi sat tir bun do. Diéu
nay chi yéu do bun do co tinh kiém cao, khong thuan
loi cho su phat trién ctia vi khuan. Tuy nhién, Laguna
va cong sy [22] nghién ctru hoa tach sat tai cac pH > 7
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bang hdn hop cdy vi khuan. Nghién ctru nay giup thic
day kha niang tng dung qua trinh nhiéu budc nhim thu
hdi 1am giau sét trong qua trinh ngdm chiét sinh hoc
sau khi ngam chiét bang axit va giam pH bang cac chit
thai c6 tinh axit khac. Mot diém thuan loi & phuong
phap nay 14 chi phi giam nho thu hoi dugc cac kim
loai khac va giam luong chét thai. Tuy nhién, hién van
chua c6 quy trinh ngdm chiét sinh hoc nao duoc trién
khai trén quy mo thuwong mai.

Cong nghé thu hoi sat tir bun dé tai Viét Nam

Vé6i quy hoach phat trién bauxit & Ty Nguyén,
du 4n alumin Nhan Co cong suat 600.000 tin alumin/
nam sé& thai ra luong bun dé kho 1a 566.000 tan/nam,
dung dich bam theo bun dé la 610.000 tAn/nam, du 4n
alumin Tan Rai (alumin Lam Déng) s€ thai ra lugng
bun do khé 14 636.720 tin/nam, dung dich bam theo
bun do 13 687.720 tin/nam. Hai Nha may alumin Nhan
Co va Tan Rai co6 lugng bun do thai ra khoang 1,2-
1,3 triéu tAn/nam. Ham lugng oxit sét QF6203) trong
bun dé kho ctia Nha may alumin Lam Pong co6 gia tri
trung binh 13 51%, tuong dwong voi ham luong tong
sat (T-Fe) 1 35,7%. Do d6, bun do kho ctia Nha may
alumin Lam Pong duoc coi 12 loai quing sit nghéo, co
thé dinh huong dé thu hoi sit va san xuét gang, thép.

Céc nghién ctru vé viéc thu hoi sét tir bun do duoc
nhiéu tac gia dé cap ¢ trén tap trung cha yéu vao giai
doan hoan nguyén siu sit oxit vé dang st kim loai,
sau d6 nghién va tuyén tir thu hoi bot sit. Dé loai nhom
trong bot sat thu duoc tir bun do, cac nghién clru va

sang ché cong bo trudc day chu yéu sir dung Na,CO,
trong qué trinh thiéu két, mot s6 it cong trinh sir dung
d6lomit va voi dé loai nhom va tang hiéu sudt hoan
nguyén sat. Tac nhan khir duge sir dung trong cac sang
ché va cic nghién ctru trude day 1a cacbon. Mot sb
nghién ctru nhu quy trinh “Elgai Process” dugc phat
trién boi V.K. Vhatkar c6 két hop sir dung thém khi du
ctia 16 cao dé hoan nguyén sit trong 10 quay, tuy nhién
cong nghe ndy van hoan nguyén cac dang sat ox1t
khong kiém soat, chi yéu hoan nguyén sau ve dang sat
kim loai, sau do tuyen tir dé thu hdi bot sat.

Tém lai, cac nghién ctru va sang ché trudc day tap
trung vao cong nghé hoan nguyén siu cac dang sit oxit
trong bun d6 vé dang sit kim loai va thu hdi ¢ dang bot
sat. Cac cong nghé nay c6 nhugc diém 1a khong kiém
soat dugc qua trinh hoan nguyén va do hoan nguyén
sdu vé sit kim loai dan dén tiéu tén nang luong do
thanh phan tap chat trong bun do6 ciing tham gia vao
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cac qua trinh phan ung.

Mot sb sang ché ciing dua ra cong nghé hoan
nguyén vé dang oxit sét tir trong 10 quay. Tuy nhién,
dé dap tmg dugc do cimg cta vién trong 16 quay, cong
nghé nay phai bo sung chét két dinh 1a bentonit, dan
dén lam tang ham luong nhém trong bun d6 ma muc
dich cta qua trinh nay 1a can loai bo nhom va céc tap
chat khac c6 trong bun do, do d6 cong nghé niy can
phai b6 sung mot luong 16n voi ctng nhu Na,CO, so
voi cong nghé chi s dung chat két dinh 1a voi. Mat
khac, dé ting do cimg cua vién, cong nghé nay can
phai sdy khoé va nung ¢ nhiét do trén 500°C trudc
khi hoan nguyén trong 16 quay, dan dén tiéu ton ning
luong va khong hi¢u qua kinh té trong qua trinh thuc
hién. M6t s6 nhuge diém nita con ton tai trong 10 quay
13 hién twong v& hat dan dén tinh trang mau thiéu Kkét
dinh vao thanh 1o, gay tic 10, khién cho khau lam vé
sinh 10 gap kho khan, tham chi ¢ thé phai ngimg hoat
dong 10, tiéu ton thém nang luong khi phai str dung dau
FO trong qua trinh diéu khién nhiét do cua 16, dan dén
hiéu qua kinh té khong cao.

Dé khic phyc nhitng nhuogc diém trén, quy trinh
cong nghé thu hoi sit cua Vién Han 14am Khoa hoc va
Cong nghé Viét Nam theo Bang doc quyén sang ché sd
14156 “Quy trinh cong nghé san xuit tinh quing sit va
sat xop tir bun d6” [24] ¢6 nhimng diém méi sau:

- Ch1 tién hanh hoan nguyén oxit sit Fe,O, trong bun
do Ve dang oxit sit tir Fe,O, ma khong hoan nguyén
sau vé dang sat kim loai.

- Trong qua trinh hoan nguyén, sir dung tdc nhan
khir bao gdm khi CO c¢6 trong khi du ctia 16 cao va than
nham kiém soat qua trinh hoan nguyén vé dang oxit sat
tr thong qua viée danh gia ty 1€ mol Fe,O,/FeO.

- Quy trinh tao cau sir dung d6lémit vay lam tim
cau khong nhimng dép tmg dugc yéu cau vé thau khi
trong giai doan thiéu két ma con ting hiéu suat thu hoi
sit trong bun do.

- Viée dung voi séng CaO khong nhitng lam chét
két dinh ma con dé loai bo nhom trong giai doan tuyén
tir ¢6 hiéu qua kinh té hon so véi viéc dung Na,CO,
nhu cac tac gia trudc day da st dung.

Quy trinh san xuét tinh quing sat tir bun do theo
phuong phap cua Bang doc quyén sang che s6 14156
bao gom cac buoc:

1) Loai bo xt va dich bam theo bun d6 dé thu hodi
bun dé ¢ dang kho va tai st dung xut va dich bam theo
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bun do, trong d6 ngudn bun do thich hop dé sir dung 1a
ngudn bun do thai cta qua trinh ché bién quing bauxit
chira 46 dén 54% Fe,0,, 11-17% Al O, va 5-8% SiO,.

2) Nghién va phdi tron bun do khé thu duge voi
than cam, voi song va dolomit vay, tinh theo trong
lwong bun d6 kho nhu sau: than cam: 5-8%; voi song:
10-12%; dolomit vay co6 kich thudc 2-8 mm: 5-7%.

3) Tao cau mau phdi liéu néu trén dé thu duoc vién
¢6 dac diém: kich ¢& 1-3 cm, tdm cau 1a hat d616mit
vay dé dam bao dat duoc mirc do thau khi cao trong
vién va qua trinh khir 1a dong déu tir b& mat vién vao
trong va tir tAm vién ra ngoai ¢ budc thiéu két.

4) Thiéu két vién thu duoc trén thiét bi thidu két
dang bang tai bang cach sir dung khi du cia 16 cao
¢6 ham luong khi CO nam trong khoang 19-23% thé
tich tai nhiét d6 ndm trong khoang 900-1000°C trong
thoi gian 10-15 phﬁt nham khéng ché ty 1& mol Fe,0./
FeO tur 0,85-1,15 de chi hoan nguyen oxit sit F €, O
¢6 trong bun do vé dang oxit sat tir Fe.O,, trong do
viéc xac dinh ty 1€ mol néu trén dugc tién hanh bang
cach nghién miu sau khi thiéu két, hoa tan trong axit
réi phan tich ham lugng FeO va Fe,O, bang phuong
phap chuén d9 oxy hoa khur, n€u ty I¢ mol Fe O,/FeO
16n hon 1,15 thi tang luong than hodc tdng thoi gian
thiéu két, con néu ty 1¢ mol Fe,0,/FeO nhé hon 0,85
thi giam lugng than hodc giam thoi gian thiéu két.

5) Lam ngudi mau, nghién va tuyén tir uét qua hé
tuyén tir kép bao gdm 16 tir thir nhat sir dung nam cham
dat hiém c6 lyc tir nam trong khoang 2600-3000 Gauss
va 16 tir thir hai str dung nam cham ferit ¢6 luc tir ndm
trong khoang 1000-1600 Gauss. Hai 16 tir nay dugc
ghép nbi tiép nhau thong qua hai thung cép liéu va
dugc ghép dé phan bé lyc tir trén 1/3 bé mit cua 16
tir va duoc quay voi tdc dd nam trong khoang 25-40
vong/phut, thu duoc tinh quing st c6 ham luong tong
st 1on hon 62% va ham luong nhom du nhod hon 2%.

Tinh quing sit sau khi tuyén tir dugc phdi lidu voi
than, d616mit, tinh theo khdi lwgng tinh quing: than 15-
20%; dolomit 1-3% sir dung chat két dinh 13 bentonit
Vi ty 18 0,1-0,5%. Sau d6 tao vién va sdy kho, quing
vién sdy kho dugc nap vao 16 quay bang bang tai. Qua
trinh hoan nguyén duoc chia thanh 8 vung nhiét d
khéac nhau tr du 10 600°C, nhiét d§ hoan nguyén tu
1100-1200°C. Khi vién quing chuyén dong tir dau 10
dén cudi 10 thi toan by qua trinh hoan nguyén s& hoan
tat, luc ndy vién quing da chuyén thanh sit xop.
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; Biin d@ thai wét
Thu héi xit (5 kg/m’) _ Bin 46
va aluminat (1,8 ty 18 long/rin (60/40)
kg/m®) quay lai chu
trinh riea va hoa tich ¥
1 Logi b6 xtit va dich bim
| theo bun d6 bang cong nghé
loc ép 4p suft cao
¥
__ Véi (24 thn)
o Bt‘;noggha D516mit (12 thn)

!
\_. ‘ Phéi ligu

Thiéu két sir dung khi
dw CO 16 cao (21%)

!

‘ Ngh.ién miu va tuyéntir ‘

}

Tinh quiing sat (62,1%) (83 tim)

—

Hinh 5: so do cong nghé thu héi sdt, san xudt thép tir bin do

|

Gang

Phéi thép | —

Sét xbp cung véi xi than sau khi lam ngudi dugc
chuyén qua may tuyén tir kho dé loai bo xi than. Sat
x6p thanh pham duoc phdi liéu voi gang lanh theo ty
1¢ sat xdp/gang lanh 13 60/40 vé trong luong, sau do
duogc dua t6i 10 dién ho quang EAF dé nau chay thanh
thép long. Tiép do, thép long duoc chuyén sang 16 tinh
luyén LF, tai day s& diéu chinh cac thanh phan cta thép
dé dat mac thép theo yéu cau. Sau khi thanh phan va
nhiét do cua thép 1ong dam bao s& duoc chuyén dén

may dac lién tuc dé dic ra phoi thép thanh pham.

Quy trinh cong nghé thu hoi sit theo Bang doc
quyén sang ché s6 14156 da duoc ap dung san xuét thir
nghiém va&i quy mé 200 tan, cac két qua duoc trinh bay
trong cac bang 3-6 va hinh 6-7:

Bdng 3: thanh phan bim d6 khé tai Nha mdy alumin Lam Dong

ﬂw
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Hinh 6: phé XRD ciia mau bin do thé

Bdng 4: thanh phan hod hoc ciia tinh quing sau tuyén tir

TT Thanh phan héa hoc Don vi Ham lugng
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2 ALO, % 2,01

3 Na,0 % 1,3

4 Sio, % 5,6
2-Theta - Scale SIEMENS DS@@@, X-Ray Lab., Hanoi @8-Apr-20814 12:06
s : : - ; :
s
i
§
8
s - I . I Al T T T T T

45 S50 S5 60 65 70

c: 9.7s, SS B) .83@dg, WL: 1.54@6Ac, TC : Room)

to cHLi 1 5426

\USERDATA\UKH\OZ DTN Rau 92.TK (CT
6 682 9 luminum Si

i
m
3
'11
m
~u
m
N
o
.n
3
r-

o}
3vs8
ae
a
m
¢ -
EE
:
E
n
kY
85

370751 1 FeS103 Ferrosilite, syn (WL 1. 235800

Hinh 7: phé XRD ciia mau bim do sau thiéu két va tuyén tir

Bang 5: thanh phan hod hoc ciia mau sdt xop

TT | Thanh phin héa hoc Pon vi Ham lwong -
TT Thanh phan héa hoc Pon vi Ham lwong
1 ALO, % 16,71 :
A " [\
) TiO, % 5.83 1 Tong Fe (T-Fe) % 90,0
3 Fe O % 51.10 2 Sét kim loai (M-Fe) % 83,4
273 2
4 Na,0 % 532 3 Luu huynh (S) % <0,03
5 Si0, % 6,98 4 | Phot pho (P) % <0,03
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Bang 6: thanh phan hod hoc ciia méau phéi thép

TT Thanh phén héa hoc Don vi Ham luwgng
1 St (Fe) % 98,7
2 Cacbon (C) % 0,3334
3 Silic (Si) % 0,1734
4 Luu huynh (S) % <0,0300
5 Phét pho (P) % <0,0300
6 Mangan (Mn) % 0,5713
7 Niken (Ni) % 0,0561
8 Crom (Cr) % 0,0620
9 Molipden (Mo) % 0,0278
10 Vanadi (V) % 0,0009
11 | Pdng (Cu) % 0,0765
12 Nhom (Al) % 0,1366

Két luan

Bai bao da tong hop va trinh bay cac giai phap cong
nghé va ky thuat da va dang duoc nghién ctru, thuc
hién va trién khai dé thu hoi st tir bun do trén thé
gidi va tai Viét Nam. V& co ban cong nghé hoa luyén
dugc nghién ctru va sir dung pho bién, dic biét cong
nghé hoa luyén két hop sir dung tac nhan khir 1a khi du
10 cao va hoan nguyén c6 kiém soat 1a cong nghé co
nhiéu vu viét hon so véi cac cong nghé khac ca vé moi
truong va kinh té.

Loi cam on

Tap thé tac gia xin chan thanh cam on Vién Hod
hoc, Vién Han lam Khoa hoc va Cong nghé Viét Nam,
Chuong trinh Tdy Nguyén 3 (KHCN-TN3/11-15) da
tao diéu kién va hé tro kinh phi thong qua dé tai nghién
curu TN3/T29.
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Lich st phét trién dia hinh thém luc dja va dai ven bién
khu vuc ti Da Nang dén Phan Thiét

Nguyén Thé Tiép", Ngé Quang Toan!, Nguyén Biéu?, Nguyén Tir Dan',
Tran Anh Tuan’, Poan Thi Mai Khanh'
"Vién Nghién citu Ung dung Khoa hoc va Cong nghe Bién

*Trung tam Pia chdt va Khoang san Bién
3Vién Dia chdt va Dia vt Iy Bién

Ngay nhan bai 12/10/2015, ngay chuyén phan bién 20/10/2015, ngay nhan phan bién 28/12/2015, ngay chip nhan dang 30/12/2015

Cic dang dia hinh dwoc thanh tao trong thoi ky Pé tir thugc 8 nhém ngudn gdc chinh: ngudn goc song,
bién, séng bién hdn hgp, bién gi6, ho va dam lay, sinh vit, kién tao, béc mon tong hop va niii lira. Trong
Pleistocene va Holocene, hoat dong tan kién tao va dao dong mwe nwée Bién Pong da hinh thanh dia hinh
¢6 tinh phan bac rd nét. Trén luc dia 1a hé thong 6 thém bién phan bd & cac dd cao: 75-80 m tudi Pliocene,
40-65 m (Pleistocene som giira), 20-30 m (Pleistocene mugn), 10-15 m (cudi Pleistocene muon), 4-5 m
(4.500 niam) va 1,5-3 m (2.120 - 3.100 nam).

Duéi day bién 1a cac bé mit phan bd ¢ cac dd sau: 0-5 m, 10-15 m, 20-25 m, 35-50 m, 50-65 m, 70-80 m,
90-130 m, 130-150 m va 180-200 m, trong dé hé thdng cac con cat cd dwogce xic dinh ¢ cac do sau: 170-200
m, 120-150 m, 90-110 m, 30-50 m, 20-35 m va 15-20 m.

Thaoi gian bién ha thip da tao ra 5 dai chau thé cira sdng phin bd ¢ cac d) sdu twong ing. Két qua nghién
ciru ciing cho thiy, dwong cong dao dong muc nuwée bién khu vee Nam Trung Bj c6 xu hwéng gidng voi
cac mue nwéc cia dai dwong thé giéi nhung gia tri dd cao khac nhau ¢ cac thoi ky biang ha va gian bing.

Tir khéa: dao dpng mwc nwéc bién, ddi ven bién, lich sir phdt trién dia hinh, thém luc dia.

Chi sé phén logi 1.5

pat van de

Lich sir phét trién dia hinh thém luc dia va dai ven
bién khu vyc tir Da Ning dén Phan Thiét gan lién véi
dao dong muc nudc dai duong thé gii ndi chung va
Bién Pong noi riéng. Cac dot bién tién trong thoi ky
bang tan va bién thoai trong thoi ky bang ha di lam
bién ddi dia hinh va dé lai cac déu tich 1a cac cac dudng
bo bién b va cac sa khoang di kém. Nghién ctru lich st
phat trién dia hinh khu vuc khong chi ¢é ¥ nghia khoa
hoc 1a 1ap lai lich sir tién hoa cua dai dit Pa Ning -
Phan Thiét trong mdi tuong tac giita luc dia va bién ma
con gitip cho viée xac dinh tién dé tim kiém sa khoang
va xac dinh chu ky thing giang muc nude bién do bién
d6i khi hau toan ciu trong ky nhan sinh. Day 1a mot
phan két qua nghién ciru ciia dé tai cAp nha nuwdc mi
s6 KC09.22/11-15 dugce thuc hién trong cac nam 2013-
2015.

Phuong phap nghién ciu

Phirong phdp do sdu hoi am don tia va da tia: ding

‘Tac gia lién hé: Email: thetiepkhcnb@yahoo.com
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may do sau Fansweeps20 két ndi tryc tiép véi may
dinh vi GPS SPS351, tao thanh 2 file dang s6 (*.hsx)
va (*.raw) qua phan mém Hypack 2012. S6 liéu d¢ sau
dugc xur Iy bang phan mém Hypack, nho vy két qua
thu dugc cho ta hinh thai dia hinh day bién.

Phirong phdp do dia chan néng phén gidi cao: sir
dung may do dia chan noéng Edge Tech 3200-XS do doc
theo céac tuyén dé thu dai pho cia cac 16p dia tang. S6
liéu duoc xtr 1y trén modul xtr Iy MBmax trong phan
mém Hypack. Phuong phap nay cho ta cac mit cit cau
triic cta tram tich va bé mit phan xa dia hinh day bién
tuong Ung.

Phuong phdp nghién civu tram tich twong quan: cho
phep lién két, d6i sanh thanh tao tram tich VO’l them
bién ¢ cac ving khac nhau dé xac dinh ngudn gbc va
tudi ciia chung.

Phuwrong phdp nghién ciru twéng dé cé dia ly: nham
khoi phuc lai cac diéu kién mdi truong co6 dia ly va cac
giai doan phat trién cta tram tich tao nén dia hinh trong
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The topographical development history of
the continental shelf and coastal zone in
the South Central Vietnam from Da Nang to
Phan Thiet

Summary

The topographical forms had been generated
in the Quaternay period belonging to 8 main
original groups: alluvial, marine, alluvial-
marine, marine-aerial, lake and swamp, biology,
tectonics, and volcanoes. In the Pleistocene
and Holocene interval, topography was clearly
differentiated according to the Neotectonics
and East Sea level changing activites. On the
continent, the authors had found 6 sea shelf levels
including: 75-80 m (Pliocene), 40-65 m (Early-
Middle Pleistocene), 20-30 m (Late Pleistocene),
10-15 m (Late Pleistocene), 4-5 m (4,500 years
BP) and 1.5-3 m (2,120 - 3,100 years BP).

On the sea bed, some more levels were detected
at the depths of: 0-5 m, 10-15 m, 20-25 m, 35-50
m, 50-65 m, 70-80 m, 90-130 m, 130-150 m, and
180-200 m; while paleosandunes located at the
depths of: 170-200 m, 120-150 m, 90-110 m, 30-
50 m, 20-35 m, and 15-20 m.

During the low stand system tract, five estuarial
deltaic bands were formed in corresponding
depths. The research results also showed that
the sea level variation curve of South Central
Vietnam tended to be coincided with the global
sea levels but different in each glacial and
interglacial period.

Keywords: coastal zone, continental shelf, sea level
change, topographical development history .

Classification number 1.5

bé ta.

Phirong phdp vé ban do dia mao: ban d6 dia mao
khu vic Pa Ning - Phan Thiét duoc thanh lap o ty 1€
1:500.000 theo nguyén tic cac bé mit cung nguon goc
cung tudi sé dién ta dia hinh khu vuc theo cac tiéu chi:
ddng nhit vé ngudn gdc va dong nhat thoi gian duoc
thanh tao.
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Phurong phép c6 dia mao: ding dé khoi phuc lai
lich sir bién d6i khi hau lién quan dén dao dong myc
nudc bién va qua trinh hinh thanh dia hinh trong quéa
khur.

Dac diem dia mao khu vuc Da Nang - Phan Thiét

Dia hinh phan luc dia phong phii vé hinh thdi va
nguon goc

Thém tich tu song cao 35-45 m, tuéi Pleistocene
sém phan bd doc cac thung liing song, dién tich cac bé
mat phan bd tir 200-500 m2, nhiéu noi rong hon nhu &
vung Pai Loc (Quang Nam), Tu Nghia (Quang Ngal)
tay Phan Thiét (Binh Thuan). Vat liéu tao nén cic bé
mit ndy thuong 1a cac tap hop tram tich hat tho tir cat,
san, soi, tham chi 1an ca cudi tang, nam trén vo phong
hoa ctia da gbe c6 tudi khac nhau.

Thém tich tu séng cao 20-30 m, tudi Pleistocene
gitka - mudn phan bd & ven ria cac dong bang nho tir
Pa Ning vao dén Phan Thiét, v6i d6 cao 18-20 m, ¢6
noi cao dén 30 m. VAt liéu tao thém thuong 1a hat tho
(cudi, soi) & phén dudi va hat min & phén trén (cat bot
sét). Trat tu tram tich cua thém c6 thé quan sat dugc tur
dudi 1én gém: cudi soi 1an cat bot mau vang gach, bi
laterit héa cting va trén 1a cat bot, it sét mau vang 1an
két von laterit, duoc xac dinh vao khoang Pleistocene
gitra - mudn.

Thém tich tu song cao 10-15 m, tuéi Pleistocene
mugn phan bd doc theo phan phia trong sat nlii cia mot
sb6 con song 16n nhu: song Thu Bon & DPai Loc, tinh
Quang Nam, gan ctra song Hinh & Son Thanh, song
Pa Rang tinh Pha Yén. Véi d6 cao khoang 10-15 m,
thém nay nam gdi 1én vo phong hoa ciia da gde c6 tudi
khac nhau. Vat liéu tao thém gdm: duéi 1a cudi soi da
khoéng (thudc tudng 1ong song), két dinh chic bai cat
bot va két von laterit mau xam vang, vang nau loang
16, day 3-4 m, trén 1a cat 13n bot sét, bot sét mau xam
vang, xam nau loang 16 thudc tuéng bai boi, day 3-6 m.

Bdi boi cao 6-8 m, tuéi Holocene sém - giira phan
bd ¢ khu vuc ven ria ddng bang hoic trong thung liing
giita nii ctia cac song & Pa Nang, Quang Nam, Binh
Dinh, Phii Yén, Phan Thiét. Bii bdi cao, bé mat kha
bang phiang va thuong chi bi ngap nudc vao mua li.
Vit liéu tao bii bdi thuong 1a tang hat tho ¢ dudi va
tang hat min & trén, day 2-5 m.

Bdi boi thdp ven long séng, cao 0,5-5 m, tudi
Holocene mugn c6 d9 cao khac nhau tir cra song vao
phia trong (phia thuong ngudn), tuy nhién da so bai boi
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thap ven long song c6 dd cao tr 0,5-1 m so voi myuc
nuoc ki¢t va bai boi cao phan bo ¢ d0 cao tir 2-5 m. Vé
mat cau tao, cac bai boi dugc thanh tao chu yéu la vat
liéu aluvi gom cudi soi, cat bot va it sét.

Cdc bé mat dia hinh nguéon goc bién

Bé mdt tich tu bién tuéi Pleistocene sém: & d0 cao
khoang 60 m phan bd ¢ mét s6 noi ven bién Pa Néng
- Phan Thiét. Thanh phan ciu tao trAm tich kha dong
nhét, gém cat san thach anh va két von laterit. B& mit
tich tu cat loang do vang bi tectit nguyén dang cam vao.
Bé day tram tich quan sat duoc khoang 9 m. Thanh
phan cau tao tram tich kha dong nhat theo chiéu ngang
va thang dting. Cau tao boi cat thach anh chiém da sb
(96-98%)), it ilmenit (1%), d0 mai tron trung binh.

Bé mdt tich tu bién tudi Pleistocene gitta - muon 1a
thém cao 20-35 m, phan bd & phan ria bic dong bang
Quy Nhon (bic va nam thanh phd Phan Rang - Thap
Cham). Vat li¢u tich tu g@)m: cat hat min mau tréng
xam; cat sét mau tréng, cat min, mai tron chon loc tot;
cat thach anh mau tring.

Bé mat tich tu bién tudi Pleistocene mudn phan bd
chu yéu & Tam Ky va dong bang Hoi An - Pa Ning,
Ta Loan, Tam Quan, Phu My, dong bang Ninh Hoa,
Nha Trang, Cam Ranh trén d6 cao tuyét dbi 15-20 m.
Day ciing chinh 1a bé mat thém bién. Ciu tao 1a cat
vang ¢ ilmenit, zircon, monazit, cat 1an san, cat bot
mau tring, xam tring, cat hat vira dén min 13n it manh
san hd, so dc, phia dudi chura it cudi, soi, san, day 4-13
m. Trong trdm tich ndy & khu vuc Vinh Hao c6 chira
Foraminifera tudi Pleistocene muon. Tai Ca N4 c6 mot
mau C' cho tudi 18.500 [1, 2].

Bé mat tich tu bién tuéi Holocene sém - giita phan
bb & Quang Ngii, ¢ cira song Sa Ky (tdy miii Ba Lang
An) vamot it & dong bic Khé Tay, phia dong dong bang
Quy Nhon, Tuy Hoa va Hoa PBa, Khanh Hoa khu vuc
sudi Chuia, Vinh Héo, Tuy Phong... dudi dang thém
cao 4-6 m. Vit liéu gém cat thach anh mau tréng chira
ilmenit, zircon va cac manh v v so, san ho, chiéu day
chung 13 16 m. Trong céac trim tich nay, & khu vuc sudi
Chuia, Vinh Hao, mau phan tich C' tir vo so cho gia
trj 3.970+55 nam (& d6 sau 0,7 m) dén 4.145+55 ndm
(6 40 sau 1,4 m). Tai Ca N4 [3] di 1dy mot mau vo so
phan tich C" cho gia tri 4.500+£250 nam. Ciing ¢ bac
thém nay, tai Tuy Phong, cac két qua tudi tuyét doi C'*
tr vo so cho gia tri khoang 4.000-4.500 nam.
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Bé mat tich tu bién tuéi Holocene mudn phan bd
0 Quang Nam, Quang Ngai, Binh Pinh, Phu Yén...
thudng tao thanh nhing dai kéo dai tir vai km dén vai
chuc km doc b bién. Thanh phﬁn chu yéu la cat, it san,
bot mau xam phot vang, day 3-4 m.

Cic bé mdt dia hinh nguon goc hén hop séng -
bién

Bé mdt tich tu song - bién tuéi Pleistocene sém 1a
dai dat cao 40-50 m, nam ven ria dong bang Phu My,
Binh Dinh, Pha Yén. Tram tich gdm: san soi cudi, cat
san sét loang 16 xen kep bot sét, sét bot, cat min xam
trfmg hoac cat sét xam xanh, sét xam den, sét than chira
cac manh vun thyuc vat hoa than va cidc manh vo so, b¢
bién, sét xam xanh; chiéu day 29,5 m. O mép nui phia
béc Phan Thiét trén bé mat cao 40-50 m, gém cudi, soi,
san, bdt, sét, mau xam sang, xam nau, day 4-10 m.

Bé mdt tich tu séng - bién tuéi Pleistocene giita -
muon phan bd & dang dai déng béng hep c6 do cao bé
mit 20-30 m ¢ khu vuc Phtt Hoa, An Thuyét, Xuan
Yén... (Quang Ngii), Him Chinh (Ham Thuan Bic,
ria d@)ng b?ing Phan Thiét); vat liéu gém cat, bot, sét,
it s0i, mau xam sang, xam vang loang 16, gin két kha
tdt, bé day 10-15 m. Vit li€u thanh tao dé)ng b'fmg chau
thd cira séng gdm cat san, cudi s6i mau nau kep 16p
mong cat - bot két xam tring, cat bot mau vang xen cat
bot mau xam, san soi, cat sét xam xanh, cat sét, sét cat
va sét mau xam, xam den, chira cac di tich thuc vat va
manh so 6c.

Bé mdt tich tu song - bién tuéi Pleistocene muon
phan bé ¢ ria tdy dong bang Binh Dinh, ven ria dong
bang Tuy Hoa... dudi dang tam giac chau nho, cao 10-
15 m. Vit liéu gém: san, cat, bot, sét mau xam vang
loang 16 nhe, day 10 m. B& mat tich tu song - bién con
chira vat liéu tao bé mat gém: san cat mau vang, san
s0i, cat, cat san, sét mau vang phan 16p khong rd hoac
phan 16p day, chtra bao tr phan hoa tudi Pleistocene
mudn.

Bé mat tich ty séng - bién tuéi Holocene sém - giita
lién quan dén dot bién tién Flandrian, phan b6 ¢ quanh
khu vuc Dién Ban, Pai Loc, Tam Hiép, Quang Ngai va
Binh Pinh, tai cac dong bang cira song Tuy Hoa, Hoa
Pa... tao nén bé mat dia hinh cao 4-6 m nghiéng thoai
vé phia bién. Thanh phan ciu tao chu yéu la cat hat
vira, san, bot, sét, cat mau xanh sim 1an nhiéu vat chat
hitu co, sét, bot, cat 1an san mau xam xanh, bot - sét 1an
nhiéu cat, san, sét - bot 1an it cat san mau x4m xanh,
chtra bao tir phan hoa, tring 16 thudéc méi trudng cira
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song, tudi Holocen.

Bé mat tich tu song - bién tuoi Holocene mudn 1a
bé mat déng béng tich tu hién dai dang hinh thanh va
phat trién. B& mit nay phan bd ¢ ving cira song 16n tir
Da Nang dén Phan Thiét, ton tai & dang dai dong bang
thip (2-4 m). Cu tao gdm bot sét mau xam sam, co
mun thyuc vat, foraminifera va mollusca, day 5-25 m.

Cac bé mdt dia hinh nguon goc bién - gio

Cén cat nguon goc bién - gio tuoi Pleistocene sém
phan b ¢ phia dong bac Miii Né (Phan Thiét). Tai day
da phat hién cé cac manh tectit trong cac thanh tao
phén 16p Xlen chéo khong déu dan véi goc nghleng
thoai khong 6n dinh. Thanh phan co gidi cua tram tich
tuong d6i min va dong nhat. Trong cac 16p cat hau nhu
khong c6 mat ctua cép hat bot. Cat cd6 do mai tron kha
tt, d6i khi mai kha nhan.

Con cdt nguon goc bién - gi6 tudi Pleistocene gitta
- muén 1a “cat @6 Phan Thiét”, “tram tich cat do Phan
Thiét”, “tAng Luong Son”... phan b rong rdi & ving
ven bién Nam Trung B tir Cam Ranh qua Mili N¢é dén
Phan Thiét, Him Tan. Trén dai dong bang ven bién
Ninh Thuan - Binh Thuén véi chiéu dai gan 100 km va
chiéu rong tir 5 dén 10-20 km, cao 10-150 m. Bé mit
cac khéi cat do bi cac qua trinh gié chi phdi manh, tao
nén cic tram tich gié xép vao hé ting Phan Thiét, tudi
Pleistocene giita - muon (mvQ,*” pt).

Cén cdt nguon goc bién - gié tudi Pleistocene mudn
chinh 14 cac thanh tao trim tich cat vang phd bién trong
khu vuc. Dién hinh 1a khu vuc ven bién Quang Nam,
c6 dién tich trung véi cac thanh tao tram tich cat mau
vang, vang nhat dugc cac nha dia chét xép vao tudi
Pleistocen mudn. Trén anh v¢ tinh, cac thanh tao nay
c6 mau vang sang 1am chdm mau do nhat. Trén dia
hinh, day 1a khu vuc c6 cac con cat luon song véi do
cao khoang 10 m.

Con cat nguon goc bién - gié tuéi Holocene sém -
giffa: cac thanh tao cat tring twong tng voi thanh tao
tram tich bién trong muyc dia hinh cao 4-5 m phd bién
trén hau hét cac dong bang ven bién. 6 1a thoi ky bién
tién Flandrian, cach ngay nay 5.000-4.000 niam. Tuy
nhién, cac thanh tao dia hinh c6 ngudn gdc bién, sau
do6 chiu tac dong cua gi6é ing voi thoi ky nay khong
phé bién, chu yéu gip ¢ khu vuc ven ddm O Loan (Phu
Yén), ban ddo Cam Ranh (Khanh Hoa) va Ham Tan
(Binh Thuan).

Con cat nguon goc bién - gio tuoi Holocene muon
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- hién dai phat trién phd bién thanh cac doan dai ngan
khac nhau trong subt chidu dai ving nghién ctru. Cac
con cat, dun cat mau xam nay thuong kéo dai theo
duong b bién, rong tir vai trim mét dén 5 km.

Cic bé mdt dia hinh niii liva tuéi Neogen - Dé tir

Kiéu dia hinh nay phat trién & ddo Ly Son, Ba Lang
An (tinh Quang Ngii) va thi trin Séng Cau, Tuy An
(tinh Pha Yén), ddo Phu Quy (Binh Thuan). Dia hinh
cac dao 1a san pham cua cac dot phun trao nui lira co
tor Ky Neogen. Nét dac trung cua dia hinh nui Ita la
¢6 cAu tao dia chét gém 2 loai da chinh: mot la cac da
tram tich cat san két tuff c6 cudi san hd va da bazan cd
hon; phan 16p nam ngang, hoi nghiéng va cac d bazan
mau xam c6 tudi Neogen (dang sot) phan bd kha rong
0 dao Ly Son, Van Tuong, Ba Lang An (Quang Ngai),
So6ng Cau, Tuy An (Pha Yén)...

Nuii lika trén nén da phun trao Holocene phan bd
han ché & khu vyc nghién ctru, chi thiy & Cu lao Bo
Bii - phia tdy bac ddo Ly Son (tinh Quang Ngai). Nui
Itra duoc hinh thanh trén nén da phun trao bazan tré
tudi Holocene.

Dia hinh ddy bién

Cdc bé mat dia hinh nguon goc séng chim ngdp
duwdi nieée: day 1a cac bé mit tich tu chau tho trén thém
luc dia Da Ning - Phan Thiét phan b ¢ 5 dai do sau
khac nhau: 140-150 m, 100-130 m, 70-90 m, 35-50 m
va 0-20 m (hlnh 1)

= v oo 1seme e B -
Skm _ sa ao tri tuy&n mdc44-45 -

| MBC44 45 Tuy Hda
Q2

roatd b B 5

1R6n _.E
Hinh 1: mdt cdt bé mdt chau thé (3a) ving bién Tuy Hoa, Phii Yén -
MPCT44-45

Thoi gian thanh tao cua cac chau thd nay trong cac
dot muc nude bién ha thap: Pleistocene mudn Q®),
Holocene sém (Q,'"), Holocene gitra (Q, %), Holocene
- hién dai. Trén ban dd co thé thiy rd cac kiéu dia
hinh sau ddy: bé mit tich tu chau tho cira song, tudi
Pleistocene mudn (Q,**) phan b6 & do sau 140-150 m;
tudi dau Holocene som (Q,'*) phan bd ¢ do sau 100-
130 m; tu01 Holocene sém (Q,'") phén bd ¢ do sau 70-
90 m; tudi Holocene gnra (Q,?) phan bd & d6 sau 35-50
m, cdu tao cat bun; bé mit tich tu song bién Holocene
- hién dai phan bd & dd sdu 0-20 m, cAu tao bun cat.
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Cdc bé mat dia hinh nguén goc bién bi ngdp nude:
gom hé thdng cac con cat phan bd ¢ cac do sau khac
nhau, dugc hinh thanh c6 tuéi khac nhau: hé théng cac
con cat ¢6 ven b, phan bd ¢ do sau: 170-200 m tudi
Q*, 120- 150 m tudi Q" , 90-110 m tudi Q,"* Q"
50- 60 m tudi Q) 20-30 m tu01 Q2 35-45m tudi Q 2,
20-30 m tudi Q Céc con nay thu'o‘ng c6 do cao 1-10
m so v&i dat blen Céu tao kha d6ng nhat, chi yéu la
cat, san, soi 1an manh vo so, dc (hinh 2).
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Hinh 2: mdt cdt cde duong bo bién ¢é trén day bién khu vie 108-110°, 10-11° [4]

Bé mét tich tu bién xa bo phan bd & do sau 150-250
m tudi Q *®, ciu tao sét, bun cat chan thém. Bé mit tich
tu trong d(n song ven bo phan bd ¢ do sau 150-250 m,
tudi Pleistocene mudn phan muon (Q,*), cAu tao cat
chira san.

Bé mit tich tu d6i song v& phan bo ¢ do sau 120-
150 m, tudi Holocene sém (Q 12), cau tao cat, cat chira
san. B& mit tich tu bdi tricu co phan bd & do sau 120-
150 m tudi Holocene sém (Q,". Bé mat tich tu bién
nong phan b6 & d9 sau 100-120 m, tudi Holocene sém
(Q,') cau tao cat - bun - sét. Bé mit tich tu dam pha
phan bd & d6 sau 90-110 m, tudi Holocene sém Q, la)
cau tao cat - bun - sét. Be mat tich tu bi triéu co, tudi
Holocene sém (Q,'"?), c4u tao cat chira san.

Bé& mit tich ty bién xa bd phan bd ¢ do sau 70-85 m,
tudi Holocene som phan mué6n Q, %) phan b & do sau
70-85 m, cdu tao sét, bun cat. B& mit tich tu bién nong
ven bd phan bd & d6 sau 50-60 m, tudi Holocene sém
phan mudn (Q,™), cAu tao sét, bun cat.

Bé mat tich ty bién ven bo phén bb & do sau 35-
45 m tudi Holocene trung (Q,?), cau tao sét, bun cat.
Bé mat tich tu bién ven bo phan bb ¢ do sdu 20-30 m
tudi Holocene mudn (Q,?), cau tao sét, bun cat. Bé mat
tich ty bién néng ven b phan bb & d6 sdu 0-20 m tudi
Holocene muén (Q,%), cau tao bun sét. B&é mit tich ty -
mai mon chan bo da goc tu6i Holocene mudn Q,’phén
bb & do sau 0-20 m, cau tao cui, san. Bé& mit tich tu
bai trleu phan bb & do sau 0-20 m tudi Holocene mudn
Q,), cAu tao cat 1a chu yéu... B& mat tich ty ving vinh
phan bd ¢ do sdu 0-20 m tudi Holocene mudn Q,),
cau tao bun sét.
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Pia hinh c6 nguon goéc sinh vdt bi ngdp nuée chi
yéu 12 cac bé mat tich tu cac san phém san ho bao
quanh cac thém déo nhu: Ly Son, Phtt Quy. B& mit
tich tu san hé, tuéi Holocene mudn Q) phan bb ¢ do
sdu 0-30 m, cAu tao cat san, vun san hd dién hinh.

Dia hinh nguon goc ho, dam lay bi ngdp nude 1a
cac dia hinh dugc hinh thanh trong diéu kién hd va
dam lay c6 trong th(n ky dau Holocene Q,'* phan bb o
sau 100-120 m, cdu tao bun, sét.

Dia hinh nguén géc kién tao bi ngdp nudc la mot
suon doc chuyén tiép giira hai bé mat bang phang co
d6 sau khac nhau. Bé mit sudn nay trung véi déi dut
gdy Tay Bién Pong, hay con goi la dit gay kinh tuyén
109°.

Lich si phat trién dia hinh thém luc dia va dai
ven bién khu vuc tir Da Nang dén Phan Thiét

Giai dogn Pliocene mugn (N,’)

Pau Pliocene mudn, myuc nudc bién lai ha thép
tuong tmg véi bing ha Donau. Muc nude bién 1an nay
ha thap hon va bd bién dich chuyén vé phia bién xa
hon so voi dau Pliocene giira. Tai ving bién Quang
Nam, vung bién Phu Khanh tai mit cit dia chan dau
khi tuyén BP91-118 ¢ df sdu khoang 160 m nudc,
cach bo bién khoang 90 km bt gip 2 phén tap phu
chong 1én nhau dic trung cho thoi ky muc nudce bién
ha thép [5].

Cubi Pliocene mudn, muc nude bién bit dau dang
tro lai va cling vuot qua vi tri duong bo hién tai hinh
thanh tram tich tuéng song bién va bién tién trén cac
ddng bang ven bién. Cudi Pliocene, bién tién Pong
Nam A lan thir 4 voi quy md kha 16n lam cho toan
bd cac dong bang ven bién Viét Nam bi chim ngap.
Ché d6 bién thiét 1ap da boi dip cho dong bang mot
16p tram tich cat, bot két (hé tang Bién Pong) chira
hoé thach Foraminifera, dong thoi hinh thanh hé thong
thém bién phan bd ven ria cac ddng bang c6 d6 cao kha
16n (thém Mavick cao 75-80 m). O dong bang Ninh
Thuan, cach thi xa Phan Rang - Thap Cham chung 12
km vé phia nam dong nam hinh thanh bé mit tich tu
bién c6 thanh phﬁn tram tich 1a cat - san két, xi mang la
carbonat, cat két mau xam xanh, mau héng, 13n nhiéu
manh vun san ho.

Giai doan Pleistocene som (Q,')

Déu hiéu muc nuée bién ha th:?ip dau Pleistocene
som tuong ung véi bang ha Gunz (tor 1,9-1,4 tri¢u
nam) dé lai khé 10 rang trén cac dong bang ven bién
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cling nhu thém luc dja Nam Trung B9. Cac tram tich
cudi san long song (aQ,") phan bb trén cac dong bang
ven bién Quang Nam, Binh Thuan cting dugc thanh
tao trong giai doan nay. Trén cac bang dia chan khong
bat gap cac dau vét dao khoét long séng. Tuy nhién, bé
mit ranh gi6i N,-Q déu c6 dang ket thic phan xa kiéu
bao mon cat cut, chong noc, phu day. Chung deu la
nhiing bét chinh hop thé hién su ha thép cua muc nudc
bién. Hoat dong kién tao thoi ky dau Pleistocene biéu
hién kha manh, doc cac dut gdy sau va noi tiép xuc
gitra vo luc dia va vo dai duong xuét hién cac phun trao
bazan, nhu dao Vinh Hung (thudc quan ddo Hoang
Sa), dao Ly Son va Cu Lao Thu ¢ mién Trung va co
thé ¢ ca khu vyc bai ngdm Tu Chinh va mét sé noi &
Trudng Sa. Vanh dai nti lira ndy bao boc 13y triing sau
Bién DPong.

Cudi giai doan Pleistocene sém, muc nudc bién
dang cao tr¢ lai, twong Gng véi gian bang Gunz -
Mindel (hinh 3).
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—e— C, Thé gi6i (theo Richard Little, 2005)

Hinh 3: duong cong dao dong muc nudc khu vue Nam Trung Bo Viét Nam va
the gioi thoi ky Pliocene - Pleistocene

Dia hinh tich tu song bién va bién thanh tao trong
giai doan nay pho bién trén thém lyc dia va dai luc dia
ven bién. Trén déng béng ven bién Binh Dinh, trim
tich bién cudi Pleistocene sém hinh thanh céc bac
thém bién cao 90-100 m & phan thuong ngudn séng Ha
Thanh. Thanh phén 1a sét, sét cat hodc lan cat, san nho
chira nhiéu két hach voi mai tron tot. TrAm tich ham
lugng monmorilonit cao, sy ¢c6 mat cia cudi voi, cd thé
khang dinh trim tich thanh tao trong moi truong bién
trong giai doan bién tién xay ra vao cudi Pleistocene
muon, tuong Ung v4i gian bang Gunz-Mindel [6, 7].
Tai Binh Thuén, tram tich bién Pleistocene sém 16 ra
rat han ché & mot sb rinh xam thuc ven bién, dugc mod
ta tai mat cit Hon Rom, véi thanh phan 1a cat do sam,
c6 bé mit bi laterit cung chic tuong tuy mi sat. Pac
biét tai phuong Truong Xuan - Tam Ky, thém bién cao
trén 30 m ciing phat hién tectit cim vao bé mat. Lp
laterit cimg chic cho phép xéac dinh tang cat o nay co

TAP CHI

fioanoc |

CUNG NGHE /1

A qu 58(9) 9.2016
CL I Yall |

tu6i hon 800.000 nam [8]. Su phd bién tectit & nhiéu
noi khac nhau, 1a két qua cua sy kién Brunhess - lan
dao cyc tir cudi cing xay ra vao khoang 780.000 nim
trudce day.

Giai doan Pleistocene giita (Q )

Vao dau Pleistocene giita (Q,*) la thoi ky bang ha
Mindel, myc nudc bién lai ha xuong, trén thém luc dia
mién Trung hinh thanh cac chau tho cia song. Trén da
sb cac mit cit dia chan néng déu xac dinh cac trAm tich
tuéng chau thd voi dic trung phan xa don nghiéng,
bién d6 phan xa yéu, dut doan phan bd & vi tri tuong
g v6i mép thém hién tai. Cubi giai doan nay, thoi ky
gian bang Mindel - Riss (khoang tir 402.000 - 191.000
nam), myc nudc bién dang cao tr lai hinh thanh dia
hinh ngudn gdc bién, song bién phan bd phd bién trén
vung thém lyc dia va dong bang ven bién.

Cubi Pleistocene giita (Q,) la bang ha Riss, muyc
nudc bién ha thap, trén dong bang ven bién xuat hién
céc ting cudi san tudng séng va song lii. Trong ving
bién néng ven bo cling phat hién cac dao khoét 1ong
song quy mo 16n, mot sd noi cac 10ng song nay dao
khoét hét ting tram tich cta chu ky trudc (Q,*). bia
hinh déi bai triéu, bé mit bao mon c6 khi 1a 16p vo
phong hoa da gbc, c6 khi 1a ting tram tich loang 16
tuéng bién nong Q> Phu trén d6 la tram tich hat tho
tudng song, song li hinh thanh trong giai doan ha thap
muc nudce bién nay. O khu vuc bién sau dic trung cho
giai doan ha thép muc nude bién nay la cac bé mat tich
tu song bién voi truong song phan xa kiéu xich ma
tang truong hodc don nghiéng.

Cudi giai doan nay la thoi ky dang cao muc nudc
bién tmg véi gian bang Riss - Wurm1 hinh thanh céac
bé mit tich ty thém cao 20-35 m, phan bd & phan ria
bic déng bang Quy Nhon (phia tdy dong bang Phu
M¥ va Tam Quan), bic va nam thanh ph6 Phan Rang -
Thap Cham. Cau tao trAm tich véi kich thudc hat giam
1 rét, tuy nhién phan trén kich thudc hat ting dot ngot
do sy c6 mit cua két von laterit hinh thanh trong qué
trinh phong hoa xay ra sau d6 khi muc nude bién lai ha
xudng tuong g voi bang ha Wurml.

Hoat dong nui ltra ciing xuét hién & mét sb noi trén
cac dao va du6i day bién. Bazan ¢ Hoang Sa chi yéu
1a bazan plagioclase, bazan olivin. O khu vuc phia tay
long chao Bién Pong hinh thanh cc nai ira ngam co
d6 cao tir vai trim dén hang nghin mét.
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Giai doan Pleistocene mugn (Q)

Giai doan dau Pleistocene mudn (Q ) trén céc
dong bang ven bién Nam Trung B phat trién cac tudng
san cat aluvi phu trén tram tich sét loang 16 Q. Su
chuyén tudng tram tich dot ngdt va phong hod loang 16
clia tang tram tich bién Q*la bang chimg ctia mot giai
doan ha thap muc nudc bién. Giai doan bién lui nay
g v6i bang ha Wurm1. Thoi ky bién i, & ving bién
néng ven bd ciing hinh thanh cac bé mat tich ty song,
tram tich aluvi lap day cac dao khoét va & khu vuc bién
sau ton tai bé mat chau thd ngap nudc.

Vao cudi 0, la giai doan dang cao hinh thanh cac
bé mit tich tu song bién va bién gip hau hét trong cac
16 khoan bii tridu va dong bang ven bién. Cac thém
bién cao 16-25 m. G Tam Quan, Phit My (Binh Dinh)
thém bién cao 10-15 m, tao thanh bé mat rong 1 km,
dai 4-5 km. VAt liéu cu tao chinh cta thém 1a cat 1an
san, cat bot, mau tréng, Xam tréng, bot, it sét va cat,
mau xam vang, vang nhat. Trong d&i bién ndng ven
bd (0-50 m nudc), tang tram tich bién tién 16 ra ngay
sat bé mit day bién do bi bao mon trong qua trinh bién
thoai sau d6 (bé mit bao mon bién thip) va bién tién
tiép theo (bé mit bao mon bién tién), tai day hai bé mat
bao mon nay trung nhau vé vi tri khong gian nhung
cach xa nhau vé thoi gian.

Giai doan cudi Pleistocene mudn (0,") 1a thoi ky
bién thoai trén toan cau twong ung voi bang ha Wurm?2,
theo S. Jalgersma va cong su, muc nudc dai duong luc
bay gio nam ¢ d6 sau 50-60 m [9]. O Trung Qudc,
ngudi ta di phat hién duong bo nam & d6 sau 150 m co
tudi xac dinh 1a 22.000-12.000 nim va bac thém phan
bd & do sau 130-155 m co tudi 23.700-14.000 nam.
Thoi gian nay, phan 16n thém lyc dia Nam Trung B
hinh thanh bé mat tich tu chau tho cira song phan bd &
d6 sau 140-150 m cau tao cat, bun.

Vao khoang tir 39.000 dén 36.000 nim cach ngay
nay, trén thém luc dia Nam Trung B, myuc nudce bién
bat dau ha thép, béng chung 1a tai LK.54 (Tuy Hoa),
d6 sdu 25-38,7 m gap trim tich sét xdm xanh, xam den
pha it b cat min chira nhiéu loai vo so, dc nguyén ven
va ré thuc vat dam 13y ven bién cho tudi C'* 1a 39.000
nam cach ngay nay. Vao khoang 18.000-20.000 nam
cach ngay nay, muc nudce bién di & do sau 100-120 m
nuée (hinh 4). Thoi ky nay, trén luc dia va ving bién
noéng ven bo, qua trinh phong hoa dién ra rong khap
tao nén tang tram tich loang 19.
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Hinh 4: dwong cong dao dong myc nuoc khu viee Nam Trung Bo
thoi ky Pleistocen mugn - Holocen

Giai dogn Holocene (Q,)

Thoi ky bién tién sau d6 da tao nén it nhat ba doi
duong bd ¢d ¢ cac do sdu khac nhau va cac dia hinh
chau thod phan bd & do sau 100-130 m, cdu tao cat, bun
tu6i dau Holocene sém (Q,"). Bé& mit tich tu chau thd
ctra séng, tudi Holocene sém (Q,"™) phan bd & do sau
70-90 m cau tao cat, bun. B& mat tich tu chau tho cira
song tudi Holocene gitra (Q,?) phan bd & do sau 35-50
m, cau tao cat bun.

Tang sét xam xanh, tuéng bién kha day chtra tao voi
phé bién trén khip cac ddng bang ven bién danh dau
su dang lén cyc dai cia myuc nudc bién trong Holocene
giita. Thém bién cao 4-6 m, phan bd & ctra song Sa
Ky (phia tdy mili Ba Lang An), & dong bac Khé Tay,
phia déng dong bang Quy Nhon, Tuy Hoa va Hoa Pa
& Khanh Hoa, Ca N4, Tuy Phong... Ciu tao gdm cat
thach anh, it ilmenit va cac manh v& vé so, san ho.
Trong céac trAm tich nay, & mot s6 noi nhu: sudi Chua,
Vinh Hao, Ca N4, Tuy Phong, mau phan tich C* tir vo
s0 cho gia tri 3.970+55 nim dén 4.000-4.500 nam.

Céc dé cat ven bo, doi cat ndi dao cling dugc hinh
thanh trong giai doan bién tién Flandrian, sau d6 bi gi6
tai tao lai déu co tudi c6 nhét 13 5.910 nam. Tai Song
Cau va Tuy An, trong tram tich bién nong (mQ,'"?) gap
trong céac 10 khoan tay va ho dao cho tudi tuyét doi tu
4.180 dén 7.220 nam cho thiy, vao 7.220 nim cich
ngdy nay, bién da tién qua dudong bo hién tai va chua
10i tro lai vi tri nay it nhat 1a khoang 4.180 nim cach
ngay nay. Sau khi dat dén do cao cuc dai khoang 5 m
vao thoi gian 5.000 nam cach ngay nay, muc nude bién
lai bit dau ha thap dén d6 sau 1-2 m (khoang 1.000-
500 nam) hinh thanh cac dia hinh bai triéu voi cac
thanh tao 1a cudi, san, cat hon hop vun sinh vat va luc
nguyén, sau d6 muc nudc bién lai dang tr¢ lai dén muc
bién hién tai. Chi cach ngay nay 5-6 thé ky, muc nudc
tiép tuc dang 1én véi toc do 1,5-2 mm/nam.
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Két luan

Lich sir phat trién dia hinh thém luc dia va dai ven
bién Nam Trung Bo di tao ra 8 nhom ngudn goc co
ban, d6 1a: ngudn gbc séng; bién; séng bién hdn hop;
bién gio; hd va dam léy; sinh vat; kién tao; boéc mon
tong hop va nui lira.

Qua trinh bién tién, thoai va chuyén dong kién tao
d3 tao ra dia hinh day bién mang tinh phan bac rat rd
rang & cac do sau: 0-5 m, 10-15 m, 20-25 m, 35-50 m,
50-65 m, 70-80 m, 90-130 m, 130-150 m, va 180 m.

Cac bé mit tich tu chau thd trén thém luc dia Da
Néng - Phan Thiét phan bd ¢ 5 dai do sdu khac nhau, d6
la: 140-150 m, 100-130 m, 70-90 m, 35-50 m va 0-20
m. Thoi gian thanh tao cua cac chau thd ndy trong cac
dot muc nude bién ha thap: Pleistocene mudn Q/*,
Holocene sém (Q,'"), Holocene giira (Q,*), Holocene
- hién dai.

Hé thdng cac con cat cd ven bo - tudi Qf"’ phan b
o do sau 170-200 m; C(:)n cat tuoi Qz“" phan bo & d6 sau
120-1‘50 m; C(:)Il cat tudi erla phan bo ¢ d sau 99-1 10
m; con cat tu()i,Qz2 phan bo ¢ do sﬁu‘30-50 m; con cat
tu(:)i Q,? phan b(”,) 0 d0 sau 20-35 m; con ‘cét bi chon vui
tu(:)i Q,’ phan bf),(} do sau 20-30 m va con cat chc}n Vf}i
tudi Q,’ phan b6 & QG sﬁ}u 15-20 m la nhitng dau vét
cua cac duong bo bién co trong D¢ tur.

Hé thdng thém bién trén cac dong bang gdm 6
bac; cao nhat 1a thém 75-80 m tudi Pliocene, 40-65 m
(Pleistocene sdm giira), 20-30 m (Pleistocene muon),
10-15 m (cudi Pleistocene mudn), 4-5 m (4.500 nam)
va 1,5-3 m (2.120-3.100 nam). Cac bac thém nay duoc
hinh thanh trong cac dot bién tién do bang tan xay ra
trén toan ciu twong ng voi cac chu ky gian bang Gunz
- Mindel, Mindel - Riss, Riss - Wurml va Wurml-
Wurm?2.
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Nghién ctu su 1am viéc cla két cau cd tang cling
va nit lién két tang cling - cot bién chiu tai trong dong dat
Nguyén Hong Hai*, Nguyén Hong Ha

Vien Khoa hoc Cong nghé Xay dung, Bé Xdy dung
Ngay nhdn bai 14/10/2015, ngay chuyén phan bién 21/10/2015, ngay nhan phén bién 30/3/2016, ngay chép nhan ding 7/4/2016

Tinh toan ly thuyét va thi nghiém kiém chirng, tir d6 dwa ra nhirng khuyén nghi trong thuc hanh thiét
ké 1a phwong phap pho bién va quan trong ddi véi nghién ctru két ciu chiu tai trong dong dat trén thé
gi¢i, nhung hién tai vin con hiém tai Viét Nam. Bai bo trinh bay cac van dé lién quan dén sy 1am viéc
ciia nut lién két ¢t - dim cuirng va thi nghiém nut nay chju tai trong ngang liap d6i chiéu dwoc thye hién
tai Phong thi nghiém dong dit ciia Vién Khoa hoc Cong nghé¢ Xay dung. Mot s6 nhan xét va kién nghi
rit ra tir két qua thi nghiém ciing dwoc trinh bay trong bai bao.

Tir khéa: khdng chén, lién két cot - dam cirng, thi nghiém.

Chi 6 phdn logi 2.1

Research on the behavior of structure
with outriggers and column - outrigger
joints under seismic load

Summary

Theoretical analysis and experimental
verification which help make
recommendations in design practice are
common and important methods for
researching structures under earthquake
in the world, but still rare in Vietnam
currently. This paper presents the issues
related to the column - outrigger joint
experiment under cyclic loading in the
earthquake laboratory of Institute for
Building Science and Technology. Some
comments and recommendations drawn
from the experimental results are also
presented in the paper.

Keywords: experiment, outrigger - column
joint, seismic resistance.
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Dat van de

Trong tinh toan thiét ké cong trinh cao tang chiu tic dong
cua dong dét, sy 1am viéc cta nut lién két gitra dam va cot
giﬁ' vai tro quan trong dbi v6i su lam viée tong thé cua két
cau. Poi voi hé két cau thong thudng, khi tmh toan thiét ké
cong trinh ch1u tac dong cua dong dat, can ngan ngua sy
hinh thanh co cau déo & ting mém trong nha nhiéu tang [1],
do vay, mot khai niém thuong dugc quan tam va su dung
rong rai trén thé gioi trong thiét ké khang chan 1a cot khoe
- dam yéu [2], theo d6 cot duoc thiét ké véi tong kha ning
chiu uén 16m hon téng kha nang chiu udn cua cac dam tai nat
lién két mot luong nhat dinh tuy thudc vao cac tiéu chuan.
Tuy nhién, ddi voi két cu co téng ctng, khai ni¢m cot khoe
- dam yéu khong con duoc ap dung [1], két qua phan tich
dbi voi hé két cdu nay [3, 4] da chi ra, khdp déo duge hinh
thanh ¢ cdt trude. Pay la van dé can duoc dao siu nghién
ctru ca vé 1y thuyét va thuc nghiém.

Vén dé nuat lién két tAng ctng - cot bién can duoc quan
tam ddi voi cac cong trinh nha cao tang co sir dung tang
ctng. Theo céac tai lidu k¥ thuat, ting cing trong nha cao
tang thong thuong duoc thiét ké nhu mot hé dam ngang, rat
ctng [1] (thudng goi 1a dam cimg hay tang cing) két ndi
161 v6i cac tuong va cot ¢ phia ngoai (hinh 1). Theo do, 161
thuong duoc bd tri ¢ gitra cac cot va dam cling phat trién ra
cac hudng dé lién két 161 va cot. Khi co tai trong ngang tac
dung vao cong trinh, cac cot duge lién két vi ting climg cd
thé ngan can goc xoay cua 15i lam giam dang ké chuyén vi
ngang trén dinh cua 161 [1] so véi truong hop 161 dung tu
do. Nguyén 1y 1am viéc cta hé thong nay la sir dung 15i dé
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chiu hau hét tai trong ngang, dong thoi phan kha ning
chiu cit theo phuong dung tir 18i ra cot ngoai thong
qua canh don cua tang cing. Nhitng diam cing nay
lién két v6i dan dai bién (belt truss) két hop cac cot
bién tham gia vao chiu momen lat. Do d6, khi tai trong
ngang tac dong 1én cong trinh, tang ctng, cac cot bién
két hop ciing véi dai bién ngin can goc xoay va lam
giam chuyén vi theo phuong ngang cua két cau [1].
Heé tang clmg trong nha cao tang lam ting do ctng ciia
cong trinh so voi hé két ciu khong dl‘mg tang cung.
He thong nay con co tac dung han ché sy khac nhau
vé bién dang co ngén giira cot va 13i do tac dong moi
truong va luc doc gay ra [1].

"Thng ciireg

Bed Tress jdin
dai biew)

A

Coluran (ot}

Core Bemnent (iod}
Hinh 1: hé két cdu dwoc bé tri ting ciing

Can ctr vao nguyén Iy 1am viéc cta hé két cau cao
tang c6 tang cimg, nat lién két ting cing - cot bién
(dAm cumg, c6t mém) gitr vai trd quyét dinh dén kha
ning lam viéc cua hé két cdu nay, do d6 can c6 nghién
clru sau vé su lam viée cua cac cau kién xung quanh
tang ctng, dic biét 1a nut lién két tang clng - cot bién.

Vién Khoa hoc Cong nghé¢ Xay dung dang thuc
hién dé tai nghién ctu sy lam viéc cua két cau nha
siéu cao bang bé tong cbt thép cb tang climg chiu tai
trong gi6 va dong dat & Viét Nam. Thong qua viéc tra
clru tai lidu, nhom dé tai nhan thay hién tai di c6 kha
nhiéu nghién ctru vé hé két cdu c6 tang cimg, ciing di
c¢6 nhitng nghién ciru 1y thuyét va ca thiét ké hé tang
cirng ca trong va ngoai nudc nhung chua cé cac nghién
ctru thuc nghiém lién quan dén Gmg x1r ctia nut lién két
gitra dam cirng voi cot va 16i. Tai céc vi tri nay, noi luc
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cua cdt va 101 co sy thay ddi dot ngot khi chiu tac dong
cua tai trong dong dat [3]. Trong khuon khé cua bai
b4o ndy, ching toi trinh bay cac van d& lién quan dén
anh hudng cia tang cing dén sy gia ting dot bién cua
noi luc dbi véi cac cau kién xung quanh tﬁng cung, dac
biét 1 cac cot bién ngay phia trén va dudi ting clng
va thi nghiém kiém chtng lién két cot - dam cing duéi
tac dung cua tai trong ngang lap doi chiéu. Muc dich
cua thi nghiém Ia nghién ctu tng xt (cuong do, do
cimg va do déo) cua lién két cot - dam ctng khi chiu
tac dong cua dong dét, xem xét dang phé hoai cua nut
lién két nay nham danh gia sy phu hop cua tiéu chuin
thiét ké ap dung voi két cau co téng cung chiu tai trong
dong dét theo cac tiéu chi vé cuong do, do déo va dac
biét 1a cAu tao chi tiét gitra cot bién v6i dim cing.

Phan tich phi tuyén két cau cé tang cing

Trong thuc hanh, két cau thuong duogc thiét ké
chiu tai trong dong dat theo nhimg phuwong nhat dinh,
thuong 1a hai phuong vudng goc, tuy thudc vao huong
b tri cau kién chiu luc chinh trén mat b?mg. Tru truong
hop dic biét, nha cao ting thuong co két cau dbi xtng
theo mat béng, ciu kién duoc bd tri voi tu duy chiu
luc (ngang) theo hudng rd rét va bd tri sao cho giam
t6i da anh huong do xoadn. Véi nhirng két cdu c6 mit
bang ddi xtmg, viéc phan tich nghién ctru Gmg xir tong
thé c6 thé duoc thyc hién théng qua mé hinh don gian
hoa - mé hinh phing 2D. Trong truong hop nay, nhitng
ddc trung Gmg xir quan trong cia loai két cdu ap dung
cho cong trinh dang xét (nhu dudng truyén luc, phan
b bién dang theo chiéu cao, qua trinh hinh thanh khép
déo va dang co ciu...) hoan toan cé thé dugc danh gia
thong qua mo hinh don gian 2D. Pé nam 13 co ché lam
viéc clia nha cao tang c6 tang cung, tac gia di khao sat
mo hinh nha 55 tang c6 1 tang cung ¢ tang 34. Kich
thudce két ciu da duoc thiét ké theo tiéu chuan ACI
318-05 véi cac thong sé diéu kién tu nhién phu hop
v6i tiéu chuén Viét Nam (QCVN 02:2009/BXD). Tinh
toan anh hudng ctia vi tri va do 1on cua tang cing dbi
v6i cong trinh chiu tac dong cia dong dat dua theo
cac tiéu chi vé chuyén vi dinh va chuyén vi 1éch tang
[3] cho thdy, dbi véi nha cao tang c6 1 tang cung thi
tang cimg & khoang gitra cong trinh cho cac gia tri vé
chuyén vi dinh va chuyén vi léch tang nho nhat. Khi
xem xét tiéu chi vé do 10n cia tang ctng [3], két qua
nghién ctru cho thay, ting cimg c6 do cimg chong udn
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cang 16n thi anh hudng cta né ddi v6i chuyén vi dinh
va chuyén vi léch ting cang 16n. Tuy nhién, do diéu
kién thuc té cung voi viéc anh huong dbi véi cau kién
xung quanh tang cimg, ddi v6i timg cong trinh cu thé
d0 16n va vi tri cua téng cing can duoc thiét ké so bd
dé hai hoa cac tiéu chi my quan va k¥ thuat. Trong két
qua nghién ctru d6i véi cong trinh cu thé, do 16n va vi
tri cua tang cimg duoc lwa chon theo hinh 2.

Céc thong s6 thiét ké co ban dugc trinh bay dudi
day:

Ciu tao khung (hinh 2)

- Luéi nhip két cAu 13 m, 12 m va 13 m; vach giira t
= 1200 mm; c¢dt bién 1500x2500 mm, 1500x1800 mm
(khu vue ting cimg) va 1200x1500 mm &
phia trén; dam cac tang bxh = 2000x500
mm; ddm ctng 800x6500 mm.

- Tiéu chuén thiét ké: ACI 318-05.

- Vit liéu: bé tong f’c = 28 MPa; cot
thép fy =490 MPa.

- Tai trong: tinh tai bao gdm trong
lwong két cAu va tai trong 16p hoan thién
1,1 kN/m? tng véi budc khung 9 m;
hoat tai: 2 kN/m?; gié vung IIB, chuyén
sang gio 3 s, 50 nam theo ASCE 7-05 1a
96,5 mph.

- Pong dat agR = 0,103 g chuyén
sang hé s6 S_va S, theo ASCE 7-05, S_
=0,45; S, = 0,18; loai dat nén D; h¢ so
tam quan trong = 1,0.

- T hop tai trong: 1,4D; 1,2D + 1,6L; 1,2D + 1,0L
+1,6W; 1,2D + 1,0L + 1,0E.

Hinh 2: mé6 hinh
khao sat

Trén co sé thiét ké so bo, tac gia nghién cuu sy
lam viéc cuia ntit khung théng qua phan tich phi tuyén
theo lich su thoi gian dudi tac dong cua 7 song dong
dat (bang 1) trong d6 c6 5 song dugce diéu chinh tir
song thuc (dugc 1ay tir co so dir lidu vé dong dat manh
PEER - Trung tam Nghién ciru vé dong dat Thai Binh
Duong) va 2 séng nhan tao (duoc tao bai phan mém
Shake91 [5], co xét dén cac dic trung nén dat tai Ha
Noi). Tat ca cac gian do gia toc nay duoc diéu chinh
dé phu hop véi phd thiét ké theo tiéu chuan ASCE 7
[6, 71.

TAP CHI

EHOAHOC \ [\ \|  55(9)9.2016
SWVNY IIUI'I; ”?\. YAl

Bing 1: gian do gia toc ding trong phan tich
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Két qua phan tich bang phan mém RUAUMOKO
[8, 9] cho théiy, ndi luc cta cac ciu kién thay ddi theo
thoi gian va thay doi theo ting song dong dat, mdi
song dong dat tac dong cho gia tri khac nhau vé ndi
luc tai tung thoi diém. bay dugc cho la sy khac nhau
gifra phan tich tinh va dong, dac biét l1a trong khoang
thoi gian dau khi tac dong cua dong dat 1a 16n nhat.
Hinh 3 1a két qua phan tich ndi lyc (lgyc doc, mo men,
luc cat) cta cot xung quanh tang cung dudi tic dong
ctia 7 séng dong dat.
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Lwre doctai ¢t bién tai tang trén va dudi tang cing - GMIL
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Hinh 3: ngi lyc ciia cét xung quanh tang ciing

Luc doc cua cot phia dudi tﬁng cung thay ddi vai
bién d6 16n hon nhiéu so véi cot phia trén ting cing.
Diéu nay cho thiy anh huong cua ting cimg dbi véi
luc doc trong cot 1a rat 16n, dong thoi viée thay d6i 1on
cua luc doc cua cac cot bién xung quanh téng cung trén
hinh 3 ddi xung nhau qua gia tri luc doc tinh tao nén
hiéu g kéo ddy ngan can chuyén vi xoay cta 15i, lam
giam chuyén vi dinh cua cong trinh. Gia tri luc cit tai
cac cot phia trén tang cung (hinh 3) thuong cho gia tri
rat 1on (C35, C145) so véi cac cot khac, ting dot bién
so voi cac ¢t phia duoi tﬁng cung, déng thoi luc cat tai
cac cOt gan tang cung 16n hon nhiéu so véi cac cot con
lai. Twong ty nhu vay, d6i v6i mémen (hinh 3) cua cot
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bién & vi tri st tang ciing c6 sy thay doi dot ngot so véi
tang khac. Pay 1a su khac nhau chinh gitra hé két cau
thong thuong so véi két cu c6 tang clg. Phan tich
riéng ddi véi song GM1 tai thoi diém 8 sva 10,2 s, gia
tri m6 men tai cac cot C35 va C145 (cot ngay trén tang
clmg) c6 gia tri m6é men rat 16n so véi cac cot con lai
(-20340 kN.m cua cot C35 so voi -288 cua cot C34).

Phan tich VO’l cac song khac ciing cho thiy sy gia ting
dot bién vé ndi luc ddi vai cac cot ngay sat ting clng.

Vi nhitng két qua phan tich trén cho thiy, can co
nghién ctru sdu, thiét ké chi tiét, ddc biét nghién ciru
thuc nghiém vé (mg xir ctia nit lién két nay nham dua
ra duoc nhung khuyén nghi dbi v6i viéc thuc hanh
thiét ké cac céu kién Xung quang tang cung noi chung
va nut lién két tang cting cot bién néi riéng.

Thi nghiém nit lién két cot - dam cung
Thiét ké méu thi nghiém

Déi twong thi nghiém 1a nut lién két cot - ddm cimg
duogc xay dung dua trén tham khao mo hinh két cau
ctia cong trinh 55 tang dugc didu chinh dé phu hop véi
ning luc Phong thi nghiém dong dat cua Vién Khoa
hoc Cong nghé Xay dung. Hinh 4 thé hién kich thudc
hinh hoc cta két cau khung tai vi tri ting cimg.

A\ " pAmdime
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Hinh 4: kich thudc hinh hoc ciia két cdu khung tai vi tri tang cing

Cong trinh duoc thiét ké theo tiéu chuan My ACI
318 [10], dudi tdc dong cua tai trong dong dat, két cu
c6 dam cung lam viée thong qua cdp ngau lyc, chuyén
momen 1at thanh lyc doc tac dung 1én cdt bién. Phan
tich ly thuyét cho théy, dam cung va ¢t bién chiu lyc
ddi chiéu (hinh 5). Ung suét nén do luc doc cua cot
trong truong hop chi ¢ tai trong dimg khoang 0,15 £/

( f! 1a cudng do chiu nén ctia mau try tron). Véi phan

tich tinh phi tuyén, ng véi diém tinh nang (performance
point), (g sut trong cot & mot phia khoang 0,25 fl,

trong khi tmng suat ctia cdt phia con lai gidm vé gan

bang khéng. Momen trong 2 cot bién tuong duong
nhau, khi chiu dong dat s& doi chiéu tir gid tri bé
(khoang 700 kN.m) t61 gid tri 16n (khoang 10.000
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kN.m) va nguogc lai. Gia tri ung suit nén trong cot
khodng tr 0,05f'dén 0,2f thuong dugc dp dung

trong cac thi nghi¢m cdt hodc lién két dam - cot chiu
tai trong dong dat ¢ cac nudc [11-13].
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Hinh 5: bién thién mémen va ung suat do lyc doc trong cot bién
khi chiu dong dat
Dbi tugng thi nghiém gém hai mau C1 va C2 véi ty
1¢ m6 hinh 1/5, sit dung phuong phép gia tai ngang
gidng nhau, nhung luc doc duy tri khic nhau. Ung sut
nén do luc doc gay ra & mau C1 va C2 lan luot 1a 0,11/

va 0,2 f!. Vatli¢u mau thi nghiém giéng nhu cia mo
hinh nguyén mau, st dung bé tong c6 cuong do
f!=28 MPa va cbt thép c6 cuong do chay déo
S, =490 MPa . So dd va cau tao cia mau thi nghiém
xem hinh 6.
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Hinh 6: so do va cdu tao ciia mau thi nghiém
H¢ thong gia tdi va quy trinh gia tdi ngang

Hé thong gia tai dimg: tai trong dung tac dung 1én
cot duoc chét thong qua thanh bu 16ng neo kéo trude
dé tao luc nén trong cot, luc nén trudc trong mau C1
va C2 lan lugt 12 300 kN va 600 kN.

Hé thong gia tai ngang: tai trong ngang tac dung 1én
mau thi nghiém thong qua kich thuy luc loai 250 kN
(cho mau C1) va 500 kN (cho mau C2).
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Quy trinh gia tai ngang: quy trinh gia tai mau thi
nghiém C1 va C2 dugc tién hanh theo quy trinh dé
xudt boi Park [14] (hinh 7), ¢6 thé tom luge nhu sau:

- Méu C1 duoc duy tri Iyc doc khong doi & muc
0,174, (trong d6 A, 1a dién tich tiét dién nguyén cua

cot) trong sudt qua trinh gia tai tao chuyén vi ngang
theo chu ky c6 d6 16n ting dan. Quy trinh gia tai ngang
s& gdm 2 chu ky dan hoi (kiém soat bang luc) tng véi
75% cudng d6 chay. Cac chu ky sau (kiém soat bang
chuyén vi) ung véi 2, 4, 6, 8 lan chuyén vi chay.

- Mau C2 c6 quy trinh gia tai ngang twong ty nhu
d6i v6i mau thir nhat, nhung luc doc duoc giit & mirc
tai bang 0,214,
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Hinh 7: quy trinh gia tai cia Park

H¢ thong diéu khién va thu nhén sé liéu

Toan by qua trinh gia tai va ghi s6 lidu dugc thuc
hién tir phong diéu khién thong qua may tinh. S6
lidu tir cac phién do bién dang cbt thép (16 phién do
bién dang cdt thép doc va 8 phién do bién dang cbt
dai) va ddu do LVTD (Linear variable displacement
transducer) dugc thu nhan bdi bd thu tin hiéu (data
logger) 50 kénh. Ngoai ra trong qué trinh thi nghiém,
dic biét 1a ddi voi cac bude gia tai quan trong, sy hinh
thanh vét nit cia mau thi nghiém déu dugc chup anh
va do vé khi dung tai.

Két qua thi nghiém
Ung xir tong thé ciia lién két cét - dam cieng

Maic du cac vet nut mo xuat hién tr s6m, nhung
mau thi nghiém c6 tng xtr dan hoi cho té1 mic chuyén
vi ung voi do 1éch tang khoang 0,7%. Do cting ban dau
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ctia mau C2 16n hon mau C1, do anh hudéng cua luc
doc lam tang cuong do cua cdt. Cac vét nit xuat hién
nhiéu va do cung bat dau giam tir muc do 1éch tang
1%, cho tdi 1,5% thi cac vét niit mé rong va nhiéu vét
phan bé rong trén bé mat nat lién két (hinh 8).

(a) mau C1
Hinh 8: hinh dnh hinh thanh vét nitt ciia mau thi nghiém

(b) mau C2

Thép doc bat dau xuét hién chay déo & murc do 1éch
tang 1,5%, cac vét nut kéo sdu vao phia trong pham
vi phﬁn dam cung, két cAu lam viéc 6n dinh cho t6i
chuyén vi & mirc do 1éch tang 2% thi bé tong bat dau
vo. Tai mirc chuyén vi 2,5-2,7%, bé tong chan cdt bi
nén v& hoan toan va bong tach dé 16 cot thép. Tuy
nhién, cho t6i thoi diém nay duong cong tré van 6n
dinh, mac du do cung va cuong do co su suy giam.

Tai muc chuyén vi 16n nhat 4,4% (mau C1) va 5,4%
(mdu C2), sy pha hoai bé tong chan cot phat trién 1én
phia trén cdt va sau bén dudi lién két dam cung, dac
biét 14 voi mau C2. Tai thoi diém dung thi nghiém, céac
vét nit chéo hinh thanh 13 rét, do anh hudéng cia ting

suat cat.
Ung xir tré, sw suy giam cuwong dj va dp cieng

Puong cong tré ciia mau thi nghiém lién két cot -
dam cung thé hién dic trung hip thy phan tan ning
luong t6t va 6n dinh (hinh 9, 10). Riéng d6i v6i mau
thi nghiém C1, phan bén trai duong cong (img véi
trang thai gia tai kéo vao phia trong dam ctng) thé
hién sy khac bi¢t trong ing xt. Hién tugng nay xay ra
do anh hudng cta ning lyc kich yéu ddi v6i chiéu gia
tai kéo mau, dan dén khong xem xét dugce hoan toan
kha nang bién dang cua chiéu kéo miu. Hién tugng
nay khong xay ra & mau C2 khi kich 500 kN duoc thay
cho kich 250 kN.
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Anh huong cua luc doc ddi voi cuong d6 cua lién
két duoc thé hién rd qua két qua thi nghiém. Cudng do
16n nhat cia mau C2 va C1 dat 315 kN va 247 kN, ung
voi lye nén duy tri 0,1/ (300 kN) va 0,2 f (600 kN)
trong cac mau. Hién tuong nay phu hop véi tinh toan
ly thuyét theo tiéu chuin. Bén canh d6, do dic diém
céu tao khong di xing cua lién két cot - dam cung, tir
duong cong thi nghiém co thé théy cuong do cua lién
két theo chiéu diy thip hon cudong do ung vai chiéu
kéo, 200 kN so véi 247 kN ctia mau C1 va 250 kN so
v6i 315 kN ctia mau C2. Anh hudng ngin can ctia dim
cting d6i voi bién dang ctia khu vure chan cot da gay ra
hién tuong trén. Bén canh do, Kkét qua thi nghiém cling
cho thdy anh hudng bat loi cta luc nén 16n.
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Lién két ing xir co ban 1a dan hoi khi chuyén vi
tuong dwong véi do 1éch tang & mirc £0,25%. Khi do
léch téng tang lén, sy gidm dg cing duogc biéu hién &
cac chu ky hdi tai. Su suy giam manh vé cudng do va
d6 cung xay ra ¢ cac chu ky ung véi do léch tang o
mirc £1,5% tré 1én. Véi mau C1, cuong do giam 13%
gilta gia tri 16n nhét dat duogc ung voi do 1éch tﬁng
1,9% va gia tri cuong do tai muc do 1éch tﬁng 4,3%.
Dbi v6i mau C2, mic d6 suy giam cudng do 16n hon
40%, khi so sanh gia tri cuong d tng véi mic do 1éch
tang 2,6% va 7,7%. Mic du viy, khi cuong do suy
giam quéa 20% [14] thi két cau di dugc xem la pha
hoai, trong truong hop nay 1a tmg voi do 1éch tang
5,7%. Xu huéng suy giam cuong d6 nhanh hon ¢ mau
C2 so v6i mau C1 1a do anh hudng cua luc doc (mau
C2 chiu nén ¢ mic 0,21 so véi 0,11 cua mau Cl).

Vung nén 16n hon trong mat cit tiét dién cot, déng thoi
yéu cau bién dang bé tong 16n hon & cing mirc tai. Do
vay, bé tong dat bién dang cuc han sém hon kéo theo
su suy giam cuong do.

Dé déo

Do déo cua cau kién duoc xac dinh bang ty sd gitra
chuyén vi 16n nhat tai thoi diém phé hoai va chuyén
vi Gmg véi luc cbt thép dat gidi han chay. Theo két
qua thi nghiém, do déo cua lién két cot - dam cung
trong khoang tir 2,5-2,9. Trong d6 chuyén vi I6n nhat
va chuyén vi chay bang 35 mm va 12 mm, 42 mm va
17 mm, tuong tmg véi mau C1 va C2, cho thiy anh
huodng cia lyc doc toi d§ déo cua lién két. Lién két s&
c6 do déo cao hon khi rng suét nén thép, va nguoc lai
do déo s€ giam khi ¢dt chiu lyc nén 16n hon.

Dinh gid két ciu dwa trén tinh ning

Biéu d6 bién thién d6 cong ciia mau cot C1 va C2
duoc thé hién trén hinh 11 va hinh 12. Vi mau C2, do
khong bd tri duwoc dau do cho phén trén cua cdt, nén
biéu do do cong chi thé hién duogc phén chan cot. Co
thé nhan thay sy khong ddi xing cua phan bd do cong
phia ddy va kéo ctia miu do tinh khong d6i ximg cua
lién két. Nhin chung, do cong & phia kéo 16n hon phia
day. Vi mau C2 c6 diém di biét tai chidu day do cong
tang dot bién tmg v6i murc d6 1éch tang 4,26%, co6 thé
do anh hudng cta vié¢c bé tong bi nén vd manh tai mirc
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Dic tinh phan tan ning luong cia mau lién két co
thé duoc danh gia théng qua do can nhét twong duong
ctia mdi chu ky gia tai. Cac chu ky sau c6 muc tiéu tan
nang lugng cao hon. So sanh do can nhdt cua chu ky
dau ciia 4 vong gia tai dau tién cho thay, anh huong ciia
luc doc téi kha nang tiéu tan nang luong cua lién két
1a khong dang ké.
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Két luan va kién nghi

Bai bdo da trinh bay cac ndi dung lién quan dén
phan tich tinh toan va thi nghiém lién két ntt cot - dam
ctimg ctia hai mau thi nghiém duoc thuc hién tai Phong
thi nghiém dong dat Vién Khoa hoc Cong nghé Xay
dung. Qua do, co thé rat ra mot sd nhan xét va kién
nghi sau:

- Thiét ké lién két cot - dam ctng tuan thu tiéu
chuin da cho thay sy dap ng tot cua lién két vé mat
hép thy, tiéu tan nang luong. Bé tong chi bit dau bi v&
tach 16p bao vé khi chuyén vi & mirc twong dwong véi
d6 1éch ting tir 2% trd 1én.

- Dang pha hoai cua lién két 14 do udn két hop cit.
Khi niit dAm ctng - cot bién bi phé hoai, bé tong phan
dau dam ctmg (mit ngoai) va cia cot (goc phia trong)
bi nén vd. Khi thiét ké can b6 tri cét dai dam bao 6n
dinh cua thép doc, tranh suy giam cuong do cua lién
két. Dac biét 1a cdt dai dau cot & vung di vao dam cung.

- MAu thi nghiém c6 ty s6 nhip chiu cit bang 2.2,
anh huong cua bién dang cét 1a dang ké va dang pha
hoai c6 su tham gia 10 rét cua cac vét nit chéo. Viéc
thiét ké ct thép chiu cit cua cot tai vj tri téng cung la
rt quan trong va cang can phai luu y d6i voi cac két
ciu cot - dAm cing o ty sd nhip chiu cit thip hon.

- Trong thi nghiém nay, d6 déo cua cot (lién két
cot - dam ctg) khoang 2,5, trong khi d6 phan tich 1y
thuyét téng thé cong trinh c6 hé sO ung X téng thé 1a
3,17. Kién nghi diéu chinh hé sé tng xtr phut hop khi
thiét ké cot va dam ctng, va thiét ké sao cho két cdu
khu vuc nay du kha ning chiu cit va dap tmg d6 déo
ky vong.

- Khong nén thiét ké cot ngay sat tang cting ¢ ndi
luc do luc doc gay ra 16n nham tranh suy giam som
kha ning lam viéc ciia nut lién két dam cting - cot bién
khi chiu dong dat manh.
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On dinh phi tuyén cua tam E-FGM co gan gia cuong trén nén dan hoi
trong moi truGng nhiét do
Nguyén Pinh Pirc’, Pham Hong Cong, H6 Xuin Tinh
Truong Pai hoc Cong nghé, Pai hoc Quéc gia Ha Ngi
Ngay nhan bai 11/12/2015, ngay chuyén phan bién 21/12/2015, ngay nhén phan bién 22/1/2016, ngay chip nhan dang 11/3/2016

Bai b4o nghién ciru 6n dinh phi tuyén va trang thai sau 6n dinh ciia tim E-FGM khéng hoan hio c6 gin
gia cwong duéi tac dung ciia nhiét dd va dit trén nén dan hoi, trong d6 mé dun dan hdi cia vat liéu duoc
bién doi lién tuc theo chiéu day va dwoc gia thiét phan bo theo quy luit ham siéu viét (ham e mii). Ca tAm
E-FGM va gin déu bi bién dang dwéi tic dung cia tai nhiét. Sir dung Iy thuyét tAm c6 dién, trong do6 c6
ké dén yéu t6 phi tuyén vé hinh hoc, khéng hoan hio vé hinh dang ban dau, tinh chit phu thudc vao nhiét
do va ky thuat san gan Lekhnltsky v6i mé hinh nén dan hdi Pasternak. Bai bao s1r dung phlr0'ng phap
Galerkin va ham trng suat daé phan tich anh hu’o’ng ciia yéu t6 hinh hoc, nhiét d9, nén dan hoi va gan gia
cuong lén trang thai Vong va sau vong cua tAim E-FGM c¢6 gan gia cuwong trong truwong nhiét dj.

Tir khéa: gin gia cwong, ly thuyét tim coé dién, moi truwong nhiét dp, nén dan hoi, quy ludt ham siéu vigt (ham
e mii), vit liéu chirc nang (vit liéu co co tinh bién doi).

Chi s6 phén logi 2.2

pat van de

Vit liéu composite 1a loai vat li€u

Nonlinear buckling and postbuckling analysis of ! ¢
g b g y duoc ché tao tir hai hay nhicu loai vat

an eccentrically stiffened E-FGM plate on elastic liéu thanh phan khac nhau. Mai thanh
foundation in the thermal environment phan lai ¢6 nhing dic trung co - 1y -

hoa riéng biét va khi tong hop chung

Summary lai s€ tao ra mot vat liéu méi nham dat

This paper presents the nonlinear buckling and postbuckling = duoc céc tinh chat vu viét nhu khoi
analysis of imperfect eccentrically stiffened FGM plates under ~ luong nhe, d6 cimg va d6 bén cao, kha
the effect of temperature and resting on elastic foundation nang !{héng nhiét, chong an mon h‘?é
using a exponential distribution law (E-FGM). Both the = hoc tot... Tuy nhién, tai bé mat ti€p
E-FGM plate and stiffeners are deformed under thermal loads. = XUc gitra hai 16p vat liéu co sy khong
The formulations are based on the classical plate theory taking ~ 1ién tuc vé ung suat. Dac biét, trong
into account geometrical nonlinearity, initial geometrical =~ truong nhiét do cao, sy chénh Igch lon
imperfection, temperature-dependent properties and the  gilra cic hang s6 gidn no nhi¢t cua vat
Lekhnitsky’s smeared stiffeners technique with the Pasternak = li¢u s€ gay ra img suat 1on; s€ xuat hién
type elastic foundation. By applying Galerkin method and = Vet nit, sy bong tach. Vat liéu co co
using stress function, the effects of geometrical properties,  tinh bién thién con goi la vat liéu bien
temperature, elastic foundation and eccentrically stiffeners doi chuac nang (Functionally graded
on the buckling and postbuckling loading capacity of the  materials - FGM) dugc mot nhom cac

eccentrically stiffened E-FGM plate in the thermal environment =~ 1nha khoa hoc Nhat Ban phat minh lan
are analysed and discussed. dau tién vao nam 1984 dé khac phuc

. . . ) . nhimg han ché do.
Keywords: eccentrically stiffened, elastic foundation, exponential

distribution law, functionally graded materials (FGM), the Ngay nay, nghién ctru vé 6n dinh
classical plate theory, thermal environment. tinh nhu phan tich trang thai vong va
. . sau vong cua két cau FGM rat can duoc
Classification number 2.2 A s 1y Al A . X
quan tam va la moi quan tdm chinh vi

‘Tac gia lién hé: Email: ducnd@vnu.edu.vn
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su an toan trong sir dung va tbi wu két cdu. Javaheri
va Eslami [1-3], Shariat va Eslami [4] da nghién ctou
trang thai vong cta tim FGM sir dung 1y thuyét tim cb
dién [1, 2] va Iy thuyét bién dang trugt bac cao [3, 4].
Trong [5-7], Shariat co6 nghién ctru anh hudng cua yéu
t6 khong hoan hao ban dau Trong [8 9], Duc va Tung
da nghién cuu u?ng xu Vong va sau vong cua tim FGM,
str dung 1y thuyét c6 dién [8], bién dang trugt [9]. Dé
tang kha nang chiu tai trong dac biét trong truong nhiét
d6, nhiéu tac gia da nghién ctru tim FGM c6 gan gia
cuong. Bich [10], da dé xuat va nghién ciru tim c6 gan
gia cuong theo k¥ thuat san gan Lekhnitsky dé nghién
ctru 6n dinh... Gia cuong co ké dén anh hudng cua
nhi¢t d¢ duoc nghién ctru trong [11, 12], trong [11, 12]
Duc va cac cong sy dd nghién ctru 6n dinh tinh cia tim
va vo hai do cong co gan gia cuong trén nén dan hoi,
trong d6 ké dén anh hudng cua nhiét 4o dong thoi 1én
tdm va gan. Tuy nhién, nhitng nghién ciru trén mai cho
vat liéu P-FGM (ham mat do khdi luong duogc gia thiét
phan b theo quy luat ham s6 mil, Power-law function)
va S-FGM (ham mat do khéi lugong duoc gia thiét tuan
theo quy luat ham Sigmoid). Theo hiéu biét ciia chiing
t6i, hién chua c6 cong bb nghién ciru vé 6n dinh tinh va
dong cta tim lam bang vat liéu E-FGM (mé dun dan
héi cua vit liéu chirc nang nay dugc gia thiét theo quy
luat ham siéu viét, ham e mil) c6 gan trén nén dan hoi.

Chinh vi vay, muc ti€u cia bai bao nay la nghién
ctru 6n dinh tinh phi tuyén cua tdm E-FGM c6 gan
gia cuong trong truong nhiét do, trong dé tinh chit
hiéu dung cua vat lidu duoc gia thiét phan b theo quy
luat ham siéu viét (ham e mil) va 1a ham phi tuyén cua
nhiét do. Ly thuyét tim co dién, k¥ thuat san gan ciia
Lekhnitsky duoc st dung dé dua ra cac phwong trinh
co ban biéu dién mdi quan hé giira d6 vong - tai trong.
Anh hudng ctia tham sé hinh hoc, yéu t6 khong hoan
hao, nén dan hdi va nhiét do 1én tng xir vong va sau
vong cua tam E-FGM c¢6 gan gia cuong duge nghién
ctru va thao luan.

Noi dung nghién ciu
M@ hinh tim E-FGM c6 gin trén nén dan hoi

Xét tam hinh chit nhat dugc lam tir vat liéu bién doi
chtc ning va duoc gia cuong boi gan. TAm co chiéu
dai, chidu rong, chiéu day twong tng 14 a, b, h dugc dat
trong hé toa do dé cac (x, y, z), mat phang (x, y) tring
v6i mat giita cua tAm va z hudng theo chiéu day cua
tam (hinh 1).
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Hinh 1: tam E-FGM trén nén dan hoi

Ty 18 thé tich cc thanh phan kim loai va ceramic
bien doi theo chiéu day cua vat liu va dugc gia thiét
tuan theo quy luat ham siéu viét (ham e mil):

L S PN

E(z)=Ee o(z)=ae

trong d6 E, o 1an luot 13 moé dun dan hoi va hé sb dan
nd nhiét, chi so dudi (x, y, z) d€ chi hai thanh phan gom
(ceramic) va kim loai (metal).

(1)

Trong moi truong nhiét do, cac héng s6 vat lieu
duoc gia thict 1a ham phi tuyén ctia nhi¢t do tuyét doi
T (K):

-1 1 2 3

P =PR(PT"+1+BT'+PT*+PT’) (3
trong d6 T = T, +AT (K) voi T, = 300K (nhiét do
phong), va cac he s6 duoc cho nhu trong bang 1.

Phuwong trinh co bdan

Ly thuyét tim cb dién duoc st dung dé dan ra cac
phuong trinh can bang va tuong thich bién dang ciing
nhu cac biéu thirc hién cua cac tai t6i han va duong
cong lién h¢ do vong - tai trong.

Thanh phan bién dang cia tim ¢ mot diém cach
mat gitra mot doan z dugc xac dinh boi [8]:

2
a_u + l (@j . aZW
. ox 2\ ox P
EN ) k,
0 ov 1(ow o’w
S el B e I el ey 3)
) oy 2\ oy i oy
v ou du v ov Lo ow ow v o'w
ox o0y Ox 8y Ox0y
gx g)? kx
e, |= 8;) +z| k, 4)
Xy 7)?)/ kay
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trong do ¢, &y, 1a cac thanh phan bién dang phéap &
mat gitta tuO’ng ung theo cac huorng truc Ox, Oy; ¥, 1a
bién dang trugt & mat glua clia tim; k, ky la cac thanh
phan bleu thi d6 cong cua tAm va k. 1a thanh phan biéu
thi d6 xodn ciia tm.

Phuong trinh twong thich bién dang cua tdm chir
nhat khong hoan hao [8]:

bl
2.0 AU R R S S MR
0, 58 oy dw| dwiw  dwiw Fwdw o iw
Lo h ) (5)

y2 or axay oxﬁy o o )

Céac biéu thirc cua dinh luat Hooke cho tAm duoc
xac dinh nhu sau [8]:

adyody & o o o

= liz[(fﬂsy) +v(e,,e)-(1 +v)aAT(1,1)]
-y )

- (6)
T T 201w

cho gan gia cuong [11, 12]:

(92:07) = (606,) = g (TAT(L1) (7)

trong do E, Vp O, lan Iuot 1 mé dun dan hoi, hé s6
Poisson, he 5O dan nd nhiét cua gan.

Str dung k¥ thuat san gan cua Lekhnitsky nhu da
dugc ap dung trong [10], trong bai nay, cic thanh phan
nodi lyc va momen trong tdm c6 gan trong moi truong
nhi¢t dugc ching to6i d4p dung tugng tu nhu trong
[11,12] va c6 dang sau:
E;AT jgf + Plzgﬁ

1

N, [P + + (o + B )k Tk, + 4

T 4T

E A
Ny:Plzgf+[Pz2+ ?S‘ 2)5 +J,k, +(J +F )ky+¢1

2

ny = })t')(:;/)(()y + 2J66k>(y

®)

T T
M, = (JIl +F1T)£f +J,E, +[H” + ng‘ ]kx +H,k, + ¢,

1

TyT
M, =J,&’ +(J22 +FZT)53 + H k. +(H22 + ESI Jk +¢,

2

M, =Jgye +2Hk,

trong do

E Ev E E. E,v E.

P =P,=—21_p LAy B R L T

" [ T (l+v) N T 2(l+v)
E,. Ev E.

H,=H,,=—>+>H — -

! T 1 v o= (l+v)

02 _
E = j E(z)dz—h(E Ey)

+ +2

E = J' E(z)7 dz=
i
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;- I E()a(2)AT() f E(z)a(2)2a7(z) ,

'z
2 l-v w2 1-v

T(7\ (77
5=y - EE g ary
E Al z] E ALz ZT:th+hT 7 h +h"

Z T
= T 04 5 2%y = 5
S,

FIT = SIT

Trong d6, cac dai luong va gia tri v6i chi s trén
“T” dugc hiéu la da tinh dén sy bién dang hinh dang do
nhi¢t gay ra va dugc xac dinh nhu sau:

A =d,(1+a,A7(2)).dy =d,(1+a,AT(z)).2] =z,(1+,ATz) 2, = 2,1+, AT (z))
§! =5, (1+a,AT(z)),S) =S, (1+ @, AT (2)), B =h 1+, AT (z)).b] = by (1+a,A7 2))

H¢ phuong trinh can bang cua tam chir nhat hoan

hao trén nén dan hoéi c¢6 dang [6]:
oN, ON,

M
ox oy
oN, N, _
ox Oy B (9)
? OM, M 2 N o'w No 0 ?
‘”{wz 2+ 2-“+N"a,w+2 SRl zw—klw+k2 0V7V+a—‘?’ =0
ox* oxdy 0Oy ox” 0Oxy oy ox” .

=0

Dé giai hé phuong trinh, ta ding phuong phap ham
ung suat thdéa man hai phuong trinh dau cua (9) nhu
sau:

o’
ot

_O
Ox0y

N =09y _

= (10)

Thay (3) va (8) vao phuong trinh can bang (9) ta
thu dugc:

64
(- 2J66)a o

T]T w
r ) o
+((J11+E7)J;1+J12J;2+4J66J;6_4H56+J12J1*|+('}22+F2T)'12'1_2H12)
ET o'
st ) ot

Ow O'w
*k1W+kz T"'ﬁ =0
ox oy”

J;,aq’u
o' o'

+[(J11 +ET)J:1 +J12J;1 (Hn +

o'w

ooy’

+[J12J;z +(Jzz +ET)J;2_[H22 t

‘ 0'p 0w

. ) d'p O'w N 0'p *w
o o

xdy oxdy  ox* oy’

(11)

Rut 83, 8;), ]/;)y 6 (8) sau do thay vao phuong trinh
tuong thich bién dang (5) ta duoc:

do Low o L dtw

Ay 0 b, d'w
P = +P2,84 +; 2P”)a 7 Hhethos 4+ 2J66)5 o
B 8’7w '_82w 62w+ & azw‘_alwazw‘_azwazw* B
ady) o &' ayay o & o o (12)
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trong do:

s

. 1
Pu A Rsﬁ ’F
Ty = By (s + E )= By, Iy = By = By (Jy + ) )

1 El A" L1 El A"
Jramfne Bl aea A

Jn =Py (S +F) =B,

. . . .
‘]2!:RIJIZ_IJIZ(‘]H-"ET)’JG():F%
66
Phén tich on dinh phi tuyén cua tam E-FGM co
gdn trén nén dan hoi

Trong muc nay, phucmg phap g1a1 tich duoc su
dung dé nghién ctu 6n dlnh phi tuyen clia tim chir
nhat E-FGM c6 gan trén nén dan hoi chiu tac dung cua
tai co va nhiét. Xét hai truong hop diéu kién bién nhu
sau:

Trudng hop 1: tit ca bdn canh cia tim tya ban 18 va
c6 thé tu do dich chuyén trong mat phang tam:

w=N_ =M =0, N =N, tai x=0,a

(13)
W=ny=My=0, Ny=Ny0 tgiy:O,b

Trudng hop 2: tat ca 4 canh cia tAm tia ban 18 va
khong thé dich chuyén trong mat phang tam:

w=u=M_ =0, N =N tai x=0,a

(14)
w:v:My=0, N, =N, tai y=0,b

trong do, N_, N la cac luc tac dung 1én canh cua tAim
trong tnrong hop cac canh c6 thé ty do dich chuyen va
1a cac phan luc trong truong hop tim khong thé dich
chuyén trén cac canh.

Dang nghi¢m dugc chon thdéa man diéu kién bién
(13, 14) nhu sau [5, 7-9]:

w=WsinA xsing,y,w’ = phsin A xsing,y
@ = Acos2A x+ A,c0s20,y+ A,sin 4, xsind,y + A,cos24, xcos20,y

(15)

1 1
+5Nr0y2 +5Nyoxz

L S = hxr
" b
nhién biéu dién sb nira séng trong céc huong x,y tuong
ung; A (i=1,2,3,4) la cac h¢ ) can xac dinh va W la
bién do cua d6 vong; p 1a tham sé mo ta tinh khong

hoan hao cua tAm.

véi A4, ; myn=1,2,3... 1a cac so tu

Thay cac dang nghiém & (15) vao phuong trinh
tuong thich bién dang (12), ta xac dinh dugc cac hé
sO nhu sau:
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5 A2
A =—S1  W(W+2uh); 4, =—2n W (W+2uh
' 32R A (We2uh): 4, 32P,5, (We2sh)
= T 00+ Ty Ty — 2J66)/1255W (16)
3

By~ QB P46, + Pad;

mn

4,=0

Thay cac biéu thire (15) va (16) vao phuong trinh
can bang (11) va ap dung phuong phap Bubnov-
Galerkin cho phuong trinh két qua:

; JEIAT — [a+ iy + (U + 0=, )mj
3P, 3@2 A Plis- (2B~ P + B
Wab) [ A6
(44 +BA+CO! W(Wh)(W+2gh)ab
Al )(4][641; 64P] (W)
. (W+3yh),1m(5” (N\oif, ) 5)(W uh)abk Wab (1 52) Wib_o (17)

Thyc hién cac budc tinh toan tuong ty nhu trong
bai bao [11], ta thu dugc cac biéu thirc biéu dién moi
quan h¢ gitra tai trong (tai co, tai nhi¢t) va do vong nhu
bén duodi:

Biéu thirc moi quan hé gitia tai co - d§ vong:

_ W w W+2/¢ .
P=b Wb ip (7 )+bl4W(W+2,u) (13)
W+u W+ u
trong do:
b 32mn B B:m47n+”47w+(7n+7ﬂ2_27)35m2”2 1
Y3 B BB+ Py+ (B 2P, )Bimtn  |mBl 40’
(BAm4J21+n Tt (J+ T =20 ) B 2)
Bum Pn"'Pzzn +(P66_2PIZ)B:m n
_ _ _ 2
blz = AB4m4+Cn4+BBzm2n2 T o\ 2ﬂ2 )
- B, (Bam +fn )
KB A AK B
— (B m+n )
7Z' 7Z'

. 8mnBl(J, J, 1
b = Ll |-
3B P11 P, )m ‘B’ + pn’

. 7 (m*'B' n' 1
bl = 5 Ta + — ﬁ
168,\ P, R, )m B, +pn
Biéu thirc mdi quan h¢ gitra tai nhi¢t - d¢ vong:

:1[b2'W+b22 W —b3w@+2ﬂ)

L WHu ° W+u

_b;‘W(W+2y)] (19)
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32mnBa2 (B«ijTzl + "4712 + (JTI + Tzz - 2T“)m2nzBaz)

3B, P,B'm" + P’ +(§725)m2n233
(JoR +B. /)
(PR -2)

By | (Bim* T+ 4 (T + Ty =20 ) BY)

EBjm4 + En" + (PTe - ZE)mznzBa2

bl = B; _(J11P11+P12J21)4m333_
: (Bjmz +nz) (Pzzpn 7%) nB:

(Pau + Py
(PR -RY)

4mnB;

B | (B Ty +n' T+ (T 4 T2, ' BY) |

EIB’;‘m4 + PTzn4 + (PT,6 - ZE)mznzB{f

4R+ Pat) o

F. {GPa)
1,6 — -

Present, u=10
1,4 —-— Present, u=10,1
© Tung [8], u=0
+ Tmg [8]. w=01

1,2

0,2 —I'/’,f‘*“_ a/b=1b/h=40K,=K,=0 T
¥ .
{(m.n)={11).M1=0
D 1 1
0 0,5 Wia 1 15

Hinh 2: so sanh duwong cong - @ vong cia tam FGM trong truong hop
khong co gan gia cuong

Trong muc nay, mot vai vi du sO dugc trinh bay

(p22 EI_E) mB; cho ca tam hoan hao va khong hoan hao. Cac thanh
) ~ phéan vt ligu la silicon nitride S, N, (ceramic) va thep
r N - - - 2 ] A 5 . .
(B;‘m‘h/z1 R AR —ZJ%)BHZmznZ) z khong ri SUS304 (stainless steelinoc) dugc cho trong
— — — + )
PBBim* + Pyn* +(By = 2B, | Bim’n’ bang 1.
_ _ _ 1 .
b =| AB!m*z* + Cn*z* + BBm’n’n* m Bdang 1: cdc hé s6 phu thugc nhiét do ciia silicon nitride va thép khong ri
— — m”+n r _
~BK, A= B*K,x* A(B2m* + n*) ! Tinh chat | Vatliéu P, P, P, P, P,
£(Pa) SiyN 01 34843x10° | 3.070x10* | 2.160x107 | -8946x10™"
L | a
SUS304 01 201.04x10° | 3.079x10* | -6.534x107 0
b3 8mnB’ .]_21+J_I2 wx) SiyN, 0 s8732¢10° | 9.095x10 0 0
= oy | = = a
3(Bjm2 +n2)B,f P, P, SUS304 0| 12330x10° | 8.086x10™ 0 0
4 4 2p2 \ 7 9 2 9 A . 2\ A
1 Z(BL’" +”:4J+m7@7(ngzg+nzg) Hinh 3 so sanh anh hudng ctia gan gia cuong 1én
1682\ B, B :(pp _p ‘ \ A~ , L Z \ ,
pro T N (PHE‘ P'Z) duong cong do vong cua tam E-FGM, duong (1) co
2 2.2 2 2
B'm +n 2 _ A \ \ A 4 A . 1 \ 1 ~
(8 ) ” P”P — (Bam’B? + P gan va dl{ong 2) khong c6 gan gia cuong. Tu hinh V¢,
h( 21 ‘2) c6 the thay rang, tam E-FGM co6 gan c6 dudong cong
kP T =P, B <P B < P dd vong cao hon so vdi truong hqp’khong c6 gan gia
R A S cuong, hay kha nang mang tai cua tam E-FGM c6 gan
1 > Y12 [ s > <66 . < A
h h g hoooh .~ giacuong tot hon.
2:—4,6:-%?:—%,&:-1‘1“ (K, =k ,W:K,B‘,:Q,Bh:é,ﬂ:—’
h h h A A T TP TE
1,8 T T T
TyT T T
4 :[(‘]11 +FIT)J;1 +j|2J;1 _[Hn + EO {1 J]’C :[JIZ‘]I.’ +(‘]’7 +FZT)‘]:7 _(sz + EO 52 ]J L6
s] T = !
* T * * T * * 1!4
B:(‘IIZJZZ *Hu'*'(Jn +Fl )J|2+J12J11 +(J22+F2 )le *le+4JsaJosf4Hso) 2
9
Két qua F1
Z]
Dé kiém tra do tin cdy ctua phuong phap duogc si £ 08

dung trong bai bao nay, chung t6i st dung dau vao la
mo hinh tim P-FGM (ham mat d6 khdi lugng dugc
gia thiét phan bé theo quy luat ham s6 mi, Power-law
function). Cu thé dé}u vao la cég hé sb E » E, E, nhu
trong bai bao [8], két qua giai s6 dugc so sanh vdi bai
bao [8] trong truong hop khong c6 gan gia cuong (hinh
2).
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1: Co gan
2: Khong co gin
blh=4U,bla=l,m=n=1,‘=const,K1=K2=U 4

1 1,5 2
Wih

Hinh 3: dnh hudng cia gan gia cuong Ién img xit vong va sau vong
cua tam E-FGM
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Hinh 4 chi ra anh huong cta sy bién thién nhiét d6
1én tmg xtr ctia tim E-FGM c¢6 gan chiu tai co. C6 thé
théy réng, su c6 mat cua nhiét do lam cho kha nang
mang tai ctia ca tim phang va tim khong hoan hao tro
nén kém hon. Pong thoi, khi co su bién thién nhiét do
AT # 0, cac tAm khong hoan hao da bit dau vong thém
ngay ca khi chua tac dung luc co hoc. Diéu nay duoc
thé hién bang giao diém cia cac duong nét dit vai truc
Wr/h.

P(GPa)

Perfect (u=10)

— . Imperfect (u=10,1)

osf -7 1 AT=0 J

e b/a=1, b/h=40, N=N,=0.5 20 AT=200 K
K,=K,=0, v=v(z) 3 AT=300 K
-1 L L I L L L
0 0,2 0,4 0,6 0,8 1 1,2 1,4

Hinh 4: anh hwong ciia nhiét dj Ién sw on dinh ciia tam E-FGM
¢ gan chiu nén

Hinh 5 cho thdy anh hudng cua ty sé chiéu rong
trén chidu day 1én kha ning chiu tai co ciia tim E-FGM
v6i cac truong hop b/h = (40,50,60) va tim dugc xét
1a hinh vudng (a/b = 1). Ta thay kha ning chiu tai co
clia tim ty 1& nghich véi ty 18 chiéu rong/do day. Tuc
1a tim cang 16n va cang mong thi kha ning chiu nén s&
cang thip va nguoc lai.

18 .
| [—p=0 | 1 bm=40
Lo . u=04| 2 bh=50
14} 3 bh=60 ]

12} bfa=1,m=n=l,‘=const,Kl=K2=0

Px(GPa)

0 0,5 1 1,5 2
Wh

Hinh 5: anh huong cua hé $6 b/h 1én sw on dinh cua tam E-FGM chiu nén
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Hinh 6 cho thdy anh hudng cta hé sé nén dan hoi
lén g xur Véng va sau vong cﬁa tém E-FGM chiu tai
co khi ta thay d6i gia tri cua hé sb nen dan hoi K vak,
Ta thdy rang, kha nang chiu tai Vong va sau Vong cua
tam E-FGM t6t hon khi ting hé so nen dan hoi. Pic
biét, anh huong tich cuc cua hé s6 nén K, 16n hon so
v6i hé s6 nén K.

45 ' ‘ ' |

| LK =0K,=0

— 0 zK]—IOOK—U ‘

350 | p=0,1 3K =100,K,=10

| 4K =50K,=20
Z25
)
E 2

b/h=40,b/a=1,m=n=1,v=const

0 | 1 | 1 1
0 0,5 1 L5 2 25 3

Wh

Hinh 6: anh huong cua hé 56 nén dan héi 1én sy én dinh cua tam E-FGM
chiu tai co

Hinh 7 xét anh huong cua tinh khong hoan hao 1én
su On dinh cta cac tim E-FGM chju tai co. Tir hinh vé
c6 thé thay rang, khi do vong con nho kha ning mang
tai co cua tdm giam khi ting cac gia tri ctia p. Tuy
nhién, mot xu hudng bién doi nguoc lai din ra khi do
vong du 16n, tac 1a khi do vong 16n thi cac duong can
bang do vong - tal trong tré nén cao hon (kha nang
mang tai cta tdm t6t hon) voi cac gid tri p 1on hon.

=
&y
g
L
A~
b/h=4[],bla=l,m=n=l,\=c0nst,K]=K2=[]
i
0 é Il Il Il
0 0,5 1 1,5 2
W/h
Hinh 7: anh huong cua tinh khong hoan hdo lén su on dinh
cua tam E-FGM chiu tai co
Két luan

Bai bao di nghién ctru 6n dinh tinh phi tuyén hinh
hoc (phan tich trang thai vOong va sau vong) cua tam
E-FGM c6 gan trén nén dan hoi, mot s6 két qua chu
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yéu thu duoc nhu sau:

- Xay dung duoc biéu thirc moi quan h¢ gitra do
vong - tai trong dé phan tich tmg xtr vong Va sau Vong
ctia tim E-FGM c6 gan gia cuong trén nén dan hodi
trong truong nhiét do.

- Phan tich ing xtr ctia vt li¢u khi c6 gan va khong
c6 gian gia cudong. Két qua cho thay, khi tim c6 gin gia
cuong thi kha ning mang tai sé t6t hon.

- Phan tich anh hudéng cua cac tham s6 hinh hoc,
nhiét d6, nén dan hoi, yéu t6 khong hoan hao 1én ting
XU vong va sau vong cta tAim E-FGM.
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Ung dung cdng nghe gia cong 10 s4u chinh xéc trong ché tao nong sting
bang phudng phap khoan gundrill

Nguyén Vin Binh*, Nguyén Dirc Thanh, Nguyén Anh Tién

Vién Cong nghé, Tong cuc Cong nghiép Quéc phong

Ngay nhan bai 12/10/2015, ngay chuyén phan bién 19/10/2015, ngay nhan phan bién 18/11/2015, ngay chép nhan ding 18/2/2016

Bai bao trinh bay va phén tich dic diém cong nghé gia cong 16 siu chinh xac theo phwong phap khoan
gundrill. Xuit phat tir dic diém cong nghé gia cong 16 siu dic thu trong ché tao nong sing, cac tac gia da
tinh toan lya chon ché d9 cong nghé gia cong 18 sdu phu hop, diam bio dd chinh xac gia cong va chit lwong
bé mit tét nhét, dap wng bai toin cong nghé gia cong 18 trong ché tao nong sing.

Tir khéa: cong nghé gia cong 16 sdu, khoan nong sing, 16 sdu, 16 sdu chinh xdc, phwong phdp gundrill.

Chi s6 phén loai 2.3

Application of the precision
deep hole drilling technology
for manufacturing barrel by the
gundrill process

Summary

In the paper, some features of
precision deep hole processing
technology by the gundrill process
have been presented and analysed.
The technological conditions of
deep hole drilling are preferred
to ensure the best surface quality
and accuracy due to the particular
requirements in manufacturing
barrel, resolving the problem of
precision deep hole drilling for the
barrel.

Keywords: deep hole, deep hole
drilling technology, gundprill, gundrill
process, precision deep hole.

Classification number 2.3
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L4 sdu 1a nhitng 15 ¢6 ty 18 giira chidu dai L va duong kinh D trén
20 1an (L/D > 20, mét sé tai liéu dua ra 1a L/D > 5), vi cac nong
sting phéo ty 18 nay tir 20 dén 100, tham chi c6 thé dén 150. Phuong
phap khoan gundrill dugc st dung dé gia cong cac 16 siu c6 duong
kinh dén 25 mm trén thiét bi khoan theo nguyén 1y gundrill bang
cac mili khoan va diéu kién gia cong dac bi¢t. Trong cong nghié¢p
qudc phong nudc ta, da ung dung cong nghe khoan sau tir nhitng
nim 60 cua thé ky trude, cha yeu dé ché tao cac nong sung phao
¢b ¢& nong 5,56+25 mm. Ngoai van dé nang cao chit luong va tudi
tho ciia vii khi, viéc ché tao cac vii khi thé hé méi doi hoi su doi
moi Vé thiét bi, cong nghé ché tao va trang bi cong nghe Do vay,
rat cdn c6 nhiing nghlen clru u’ng dung cong ngh¢ khoan 16 sau trén
cac may khoan sau diéu khién cong nghé cao theo phuong phap
gundrill. Nhom dé tai da nghién ctru tng dung cong nghé khoan 16
sau gundrill dé khoan cac 18 sau ¢6 duong kinh tir 5+25 mm, ty 18
L/D tir 80+100, dung sai duong kinh dat cap chinh xac IT7+ITS,
d6 bong bé mat cap Ra 0,63 dén 0,16 pm trén may khoan gundrill
4 tryc, dap ing yéu cau phat trién cong nghé khoan sau trong cong
nghiép qudc phong va cong nghiép dan dung trong nudc.

Phuong phap nghién ciu va thuc nghiém
Diic diém cong nghé khoan siu gundrill

Phu thudc vao duong kinh 156 khoan, vat liéu va chat lugng bé
mat, trén thé gidi sir dung 3 phuong phap khoan sau phd bién 1a:
Gundrill, BTA/STS hoic Ejector. Trén hinh 1 mé ta cac mién tng
dung ctia cac phuwong phéap khoan 16 sau do Cong ty Sanvik (Thuy
Dién) nghién ctru tng dung trong céng nghé khoan 15 sau [1-3].

a1
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Hinh 1: pham vi g dung cia cdac phwong phdp khoan

Tir dd thi ta thay, phuong phap khoan siu gundrill
chi dung cho cac 1 sau co dudng kinh dén 25 mm.
Thiét bi khoan gundrill bao gém nhiéu bd phan: truc
kep miii khoan, bac dan khoan, hé giam rung, hé théng
cip dau cit cao 4p, dung cu khoan... Dung dich cit
dugc bom vao ving gia cong qua mot 16 nhé nim
trong miii khoan va phoi dugc dung dich cit cao ap
chuyén ra ngoai qua mét rinh chit V trén than dao t6i
thung chura phoi, ¢ d6 dung dich cit va phoi s€ duogc
tach riéng, dau cit duoc loc va lam mat rdi dua toi
bom cap dau cao ap. Hinh 2 va hinh 3 mé ta nguyén ly
va may khoan 13 sau 4 truc didu khién cong nghé cao
theo phuwong phap gundrill do dé tai Iya chon, thiét ké
ché tao.

[] 5

Hinh 2: so' dé nguyén 1y may khoan 16 sau gundrill 4 truc

1. Than may, 2. Cum tinh tién can khoan, 3. Cum cép dung dich cat,
4. Cum truc chinh, 5. Cym giam rung dong can khoan,
6. Cum dan huong can khoan, 7. Gia dé phdi,
8. Cum kep phoi, 9. Cum tinh tién, cum kep phoi
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Hinh 3: may khoan 16 sdu gundrill 4 truc
Dung cu khoan gundrill

Trong cong nghé khoan 16 sau hién nay, do nhiéu
han ché vé cong nghé vat liéu va cong nghé gia cong
co khi chinh xac... nén ching ta chua ché tao duoc
dung cu khoan 16 sau gundrill, phai nhap khau miii
khoan tir nuéc ngoai. C6 nhiéu cong ty ctia nudc ngoai
ché tao dung cu khoan 16 sau, dién hinh 13 céc cong
ty: Sanvik (Thuy Dién), Dixi (Phap), Polytool (Thuy
Sy), Botek (buc)... Két ciu dung cu khoan 16 sau theo
cong nghé¢ khoan gundrill (duwong kinh miii khoan tir
5+25 mm) nhu hinh 4.

Ldp ving b dF SKF

S

21 Im 126 A

Hinh 4: dung cu khoan gundrill

Xdc dinh ché dé cong nghé khoan 16 siu cé duong
kinh 5 dén 25 mm theo phwong phdp gundrill

Ché do cong nghé khoan 15 sau bao gdm: chiéu sau
citt, lugng chay dao S, ‘Eéc do cét vong V , va mot )
thong s6 khac nhu 4p suat P va luu lugng Q cua dung
dich cét.

Ché 6 cong nghé khoan 16 sau duoc xac dinh dua
vao cac yéu td chinh: kich thudc 13, yéu cau ky thuat
(46 chinh xac, 46 bong bé mat), do cung vat liéu, dic
tinh va tinh cong nghé gia cong cat got cua vat lidu.
Chiéu sau cat trong truong hop nay (khoan 13 sau theo
phuong phap gundrill) 1a t = D/2.
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The do cat V_duoc xdc dinh theo cong thire sau [4, 5]:
V., =nD_n &)

V61D, la duong kinh 16 khoan, n 14 tbc d6 quay cua
truc chinh

Tbc d6 tién dao F_ duogc xac dinh theo cong thirc
sau [4, 5]:

F, =Sn )

Trong do, S 1a luong chay dao (mm/vg).

Dung dich cit khi khoan 15 sau theo phwong phép
gundrill 1a loai dung dich cat khong pha nudc (cutting
oil) 6 d6 nhdt 9-16 Cts & 40°C. Ap suit va luu lugng
dung dich cit dugc xac dinh theo d6 thi hinh 5 va hinh
61, 3].

Ap suat p, kG/cm?
[

160 A

-----------

2 46810 12141618202224262830323436 D, mm
Buirng kinh 16 khoan

Hinh 5: ap sudt P dung dich cdt khi khoan 16 sdu theo phirong phép gundrill

Luu lr'gng Q, I/ phat
[

160 -
140 -
120
100 -
90
80
60 -
40
20 1

-

2 468 1012141618202224262830323436 D, mm
Buirng kinh 16 khoan

Hinh 6: heu leong Q dung dich cdt khi khoan 16 sdu
theo phwong phap gundrill
V&i muc tiéu khoan 3 loai 16 sau c6 L/D= 80+100
la: ®5x500 mm, ®14x1330 mm va ®22x1800 mm,
chudn bj cho cac budc cong nghé tiép theo khi ché tao
cac loai nong sting 5,56 mm, 14,5 mm va nong phao
23 mm, véi vat liéu khoan 1a thép ché tao nong sung,
phao 35XMH®A, da nhiét luyén c6 do cing 32+36
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HRC, gidi han chay dén 900 MPa, giéi han bén dén
1100 MPa, sau khi khoan 16 sau, duoc gia cong tinh
qua mot sd nguyén cong (doa) véi luong du tong
0,3+0,8 mm va dat do bong Ra 0,3 dén 8 pm. Trén co
s& vat liéu khoan, do ciing cua vat liéu, duong kinh 16
khoan, nhom dé tai da tinh toan lwa chon duoc ché do
cong nghé (lwong chay dao S, tc do cat V) va tién
hanh thi nghiém khoan & cac ché d6 khac nhau, hinh
7 1a dang phoi khoan khi khoan 156 ®14 ¢ cac ché do
cong nghé khoan.

Hinh 7: dang phoi khoan khi khoan 16 ®14 & cdc ché dg phoi min va phoi tho

Trén hinh 7, phoi min tuong trng n = 1200 vg/pht,
S = 0,02 mm/vg, P = 40 kG/cm?, Q = 25 I/phut; phoi
tho tuong tng n = 800 vg/phut, S = 0,05 mm/vg, P =
20 kG/cm?, Q = 20 1/phut.

Tur cac tinh toan va thuc nghiém khoan trén may
khoan 10 sau 4 truc do deé tai thiét ké ché tao, nhom dé
tai da xac dinh dugc ché do cong nghé:

-Khikhoan 16 sau ®5: lugng chay Sy = 10,0040, 025
mm/vg, tbe do tién dao F,s = 10+62, 5 mm/phtt, toc
dd quay cua truc chinh n = 20002500 vg/phut, ap suat
dung dich cit P, =50+70 bar, luu lugng dung dich cit
Q,; = 1015 I/phut.

- Khi khoan 16 siu ®14: lugng chay dao
S, = 0,015+0,05 mm/vg, tbc do tién dao
F,, = 15+75 mm/phut, toc do quay cua truc chln}l
n = 10001500 vg/phat, ap suat dung dich cat
P14 = 3050 bar, luu lrong dung dich cit Q,, = 15+30 I/phut.

- Khi khoan 16 siu ®22: luong chay dao
S, 0,015+0,05 mm/vg, tbc do tién dao
FC22 = 9+45 mm/phat, toc do quay cua tryc chin}l
n = 600+900 vg/phat, ap suat dung dich cat
P =25+35 bar, luu lugng dung dich cat Q,, = 25+40 I/phut.

Qua trinh khoan dugc thyc hi¢n trong chuong trinh
nghién ctru bao gdm 3 giai doan nhu sau: khoan mdi,
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khoan 6n dinh va khoan thung. Tbc do truc chinh va
lwong chay dao trong céc giai doan khoan mdi va khoan
thing bang khoang 60-70% téc do n va luong chay
dao S cua giai doan khoan 6n dinh, chiéu sau khoan
trong céc giai doan nay khoang 3-5D . Hinh anh cac 16
khoan @5, @14 va ®22 duge thé hién hinh 8.

Hinh 8: cdc 16 khoan ®5, ®14 va 22

Két qua va ban ludan

Nhom dé tai da nghién ciru thiét ké ché tao dugce 1
may khoan 16 sau gundrill 4 tryc, tir d6 khao sat khoan
3 nhém mau (mdi nhém mau 12 phoi), sau khoan thir
nghiém da tién hanh do d6 chinh xac kich thude dat
IT8, do bong dat Cf’lp 7 dén cép 8, dd 1éch tam nhu
bang 1.

Bang 1: do léch tam cua cdac mau sau khoan

Nhém Chidusdu | Puongkinh | D9 léch P
x 16 khoan L, | 16 khoan D, tam s, thing
mau
mm mm mm %
500 5 0,2+0,5 0,1
2 1330 14 0,7+1,2 0,09
1800 22 1+1,8 0,08

Dua vao két qua khoan mot s6 mau khoan ta thay:

- Chét lwong bé mit va do chinh xac gia cong rat
t6t: 46 bong cap 7 dén cap 8, do chinh xac 16 khoan
ITS.

- Po thang cua 16 khoan trong bang 1 nam trong
mitc cho phép (dudi 0,1%), pht hop vé6i yéu cau cong
nghé khoan 16 sau.
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- Khi 4p suat va luu lugng dung dich cit cang cao,
kha ning bé phoi va thoat phoi cang tét, nho d6 do

bong bé mit 16 khoan ting 1én.

- Luong chay dao S cang nho, tc d6 quay n cua
truc chinh cang 16n thi kha ning bé phoi cang tot va

nguoc lai.

- Phuong phap khoan gundrill phu hop st dung

dugc cho cac 16 khoan c6 dudng kinh dén 25 mm.
Két luan

Pé tai da nghién ctu, phan tich lga chon ché d6
cong nghé khoan 16 siu theo phuwong phap khoan
gundrill, xay dyng quy trinh va khoan thyc nghi¢m
trén thiét bi khoan gundrill 4 truc do dé tai thiét ké ché
tao cho 3 nhém mau c6 10 sau @5, ®14 va ®22 voi
ty 18 L/D twong tng 1a 100, 95 va 82, dé ché tao cac
loai nong sing 5,56 mm, 14,5 mm va nong phao 23
mm, v&i vt liéu khoan 14 thép ché tao nong sing, phao
35XMH®A, c6 d6 cung 32+36 HRC, gidi han chay
dén 900 MPa, gi6i han bén dén 1100 Mpa. Két qua dat
dd chinh xac kich thudce IT8 va @6 bong cép 7+8, do
thang 16 khoan dudi 0,1%.
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Nghién ctu su chon loc khi cla vét liéu nanocomposite polyaniline

Chu Vin Tuin", Hoang Thi Hién'2, Tran Trung', Nguyén Khic Thong?

"Trueong Dai hoc Sw pham Ky thudt Hung Yén
’Vién Khoa hoc Vat liéu, Vién Han lam KH&CN Viét Nam
3Vu Khoa hoc Cong nghé va Mdi truong, Bé Gido duc va Pao tao

Ngay nhén bai 10/11/2015, ngay chuyén phan bién 17/11/2015, ngay nhan phan bién 16/12/2015, ngay chip nhan diang 23/12/2015

Vit li¢u polyaniline composite cé cAu triic nano trén vi dién cwe Pt di dwoc ché tao bing phwong phap
dién hoa dinh hwéng wng dung cho cam bién khi. Két qua phan tich ciu tric bé mit bang kinh hién vi
dién tir quét va truyén qua (SEM/TEM) cho thiy, polyaniline composite tong hop dwoc cé dang diy nano
dwong kinh 50100 nm. Céu triic thanh phin héa hoc ciia polyaniline composite dwge nghién ciru biang
phé Raman va EDX dé xac dinh thanh phén chit bién tinh Pd c6 trén bé mit polyaniline composite. Cac
két qua thu dwoc cho thiy kha niing ving dung polyaniline composite di cai thién dwoc do nhay, thoi gian
dap vng, thoi gian hdi phuc va dic biét 1a do chon loc véi cam bién khi NH..

Tir khéa: cam bién khi, dién héa, nanocompostite, polyaniline.

Chi s6 phdn logi 2.5

Research on gas selection of polyaniline

nanocomposites

Summary
The paper provides the research results of
in-situ synthesis of nanostructured polyaniline
(PANi) composites on platinum microelectrodes

by electrochemical polymerization method and the
potential application for gas sensors. Analysis results of
the surface structures by scanning electron microscopy
(SEM) and transmission electron microscopy
(TEM) show that synthesized polyaniline nanowires
have diameters in range of 50-100 nm. Chemical
composition structures of polyaniline composites
were studied by Raman and Energy-Dispersive X-ray
(EDX) spectra for identification of the modified
Panadium (Pd) composition available on the surface
of polyaniline composites. The obtained results show a
good applicability of polyaniline composites to improve
sensitivity, response time and recovery time of NH, gas
sensor.

Keywords: electrochemical, gas sensor, nanocomposite,
polyaniline.
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Trong nhitng ndm gan day, viéc nghién ciru
tong hop vat lidu polymer din voi nhiéu tinh
chit méi vé d bén trong moi truong, do dan dién
tot, d& tong hop, dé lién két va tich hop véi cac
linh kién dién tir dd duwoc cac nha khoa hoc dac
bi¢t quan tdm [1, 2]. Céc cong trinh nghién cuu
da phat hién ra réng, vat liéu nano la vat liéu
ly tudng dé ché tao céc loai cam bién hoa hoc,
xem nhu 12 vat liéu tiém nang déy htra hen cho
ung dung trong khoa hoc cong nghé nhu vi dién
tu, y sinh... va da dat duoc nhiéu thanh twu [2,
3]. Trong ho vat liéu polyme dan, phai ké dén
polyaniline composite co c4u tric nano vi kha
ndng ung dung da dang lam 16p nhay cam cho
cam bién khi va cam bién sinh hoc, nhim cai
thién 3 tinh chat con han ché cua cac loai cam
bién trudc day, d6 1a: d6 nhay, 6 chon loc va do
bén thip (sensitivity, selectivity and stability).
C6 nhiéu phuong phap khac nhau dé tong hop
vt liéu ¢6 cau triic nano, nhung diéu quan trong
la dua ra quy trinh on dinh, c6 do 1ap lai cao, voi
s6 luong du 16n, ddng thoi co thé tao ra hang
loat cam bién c6 do dong nhét cao véi gia thanh
san xuat thap.

Trong nghién ciu nay, ching toi tién
hanh nghién ctru tong hop truc tiép vat licu
polyaniline composite cu triac nano 1én vi dién
cyc Pt bang phuong phap dién hoa, véi dinh
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hudng tng dung trong ché tao cam bién khi. Dé cai thién
dugc do nhay, thoi gian dap ing va thoi gian hdi phuc
ctia cam bién khi, mot lugng nho kim loai dét hiém duoc
thém vao vat liéu cam bién & dang phan tan hat min kich
thudc nm [4]. Trong nghién clru nay, hat nano Pd dugc
str dung nhu 12 mot chat xtc tac lam ting kha ning dap
{ing cua cam bién.

Vat lieu va phuong phap nghién ciu

Polyaniline composite dugc st dung lam vat li¢u
nhay khi, dugc téng hop truc tiép trén vi di€n cuc Pt bﬁng
phuong phép dién hoa cyclic voltammentry (CV) trén hé
dién hoa AutoLab PGS302 (Metrohm AutoLab). Di¢n
cuc st dung dé ché tao cam bién 1a vi dién cuc Pt trén
aé Si/ Si0, co cdu tao kiéu rang luoc duoc ché tao bang
cong nghe vi dién tir truyén thdng [5]. Qua trinh dién
héa dugce thyc hién trong dung dich H,SO, 1 M; aniline
0,1M; khoang quét 0,0+1,1 V; toe do quet 25 mV/s. Cac
hoa chit dugce thyc hién trong nghién ciru nay 14 aniline
98% (Merck); H,SO, 99,5%; axeton 99,5%. Sau khi
téng hop truc tlep polyamhne 1én vi dién cuc Pt, ta st
dung phuong phap nho phu 2.10° ml dung dich chtra
hat nano Pd c6 chira chat hoat dong bé mit copolymer
p123, dung dich s& lan ra va tham dan lén toan bo vat
liéu. Sau khi nho phi xong, dién cuc dugc dé kho & nhiét
do phong. Dé xac dinh duge chinh xéc sy xuét hién hat
nano Pd bam trén bé mat ddy nano polyaniline sau bién
tinh nhu thé nao, dong thoi xac dinh thanh phan cau truc,
hinh thai b& mat vét liéu tong hop duoc, ching toi sir
dung cac phuong phap phén tich sau: phuong phap kinh
hién vi dién tir quét va truyén qua (SEM, TEM), phuong
phéap phd tan xa dién tir (EDS), phé Raman. Thu thap va
xu ly s6 lidu nhay khi dugc thyc hién nho may do di¢n
tr& Keithley 6487 trén phan mém VEE Pro.

Két qua va thao luan

Hinh 1 cho thdy hinh thai bé mat cua vat lidu
polyaniline composite khi tong hop bang phuong phéap
dién hoa cyclic voltammetry truc tiép trén vi dién cuc Pt
trude va sau khi bién tinh véi hat nano Pd. Tir két qua
quan sat anh SEM hinh 1 cho thdy, cac ddy nano PANi
da duoc ché tao va lién két véi nhau tao thanh mang cac
day nano. Céc day nano sép Xép khong theo trat tu, ma
phan bd mot cach ngau nhién, tao ra mot mang xép voi
bé mit riéng 16n. Puong kinh day dong déu tir 50 dén
100 nm, chiéu dai day c& micromét. Cac day nano bam
dinh tt vao vi dién cuc Pt. Kich thudc day c6 thé duoc
diéu khién tuy thudc vao néng do aniline, toc do quét thé
tudn hoan va sé vong quét CV. Trong nghién ctru nay,
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nhém nghién ctru dinh huéng tmg dung day nano tong
hop duoc cho viéc ché tao cam bién khi, nén da lua chon
tong hop day nano PANi trong diéu kién l1a: nong do
aniline 0,1M; H,SO, 1M; $0 vong quét 10; tde do quét
25 mV/s (hinh 1a). Cau truc day nano nay dugc cho la
thuan loi cho qué trinh truyén dan & mién phan cyuc nho,
do d6 c6 kha ning Gmg dung tbt cho cac loai cam bién
hoa hoc. Sau qua trinh bién tinh vai Pd trén toan bé mat
day nano PANI, chiing ta ciing c6 thé thiy duoc cac phan
tir dang hat Pd xen k& véi cac phan tir day nano (hinh
1b). Két qua anh hién vi dién tr truyén qua TEM cho
thiy, cac hat Pd bam rd rang trén bé mit ciia diy nano
PAN:i (hinh 1d).

(©

e .1 2

Hinh 1 anh SEM cuia day nano PANi (a) nanocomposne PANi/Pd (b);
dnh TEM chup bé mdt ciia hat Pd (c); bé mdt ciia day nano PANi/Pd (d)

Két qua phan tich thanh phan hoa hoc bang phd
EDX trén hinh 2, sau khi cho bam cac hat Pd trén day
nano PANi, cac s6 liéu cho thdy su c6 mit cia nguyén
t6 Pd, nguyén t6 C trong thanh phan ctia PANi/Pd. Cac
pic dic trung cho nguyén t6 H, N khong xuét hién rd
rét trén phd EDX.

CPS (a.u)

-, 10 6. 10 eV

Energy (keV)
Hinh 2: phé EDX ciia nanocomposite PANi/Pd

92



Khoa hoc Ky thuat va Cong nghé

Tu phé Raman, chung ta xac dinh dugc cac tin hi¢u dac
trung cdu trac dién tir cua ddy nano PANi [6]. Pho tan xa
Raman dugc tién hanh do & budc song 613 nm, nang lugng
chum tia Laser I mW, phu hgp véi bude song trong khoang
tir 650 dén 2200 cm™! (hinh 3). Pic 1166 cm™ trong phd ciia
PANi NWs c6 cudong d6 manh g véi dao dong bién dang
cta C-H trong vong benzen cua dang semiquinoid. Céc pic
1579, 1622 va 1648 cm™ dac trung cho dao dong bién dang
cta C-C trong vong thom cua dang semiquinoid. Trén phd
PANi ¢6 pic 1517 cm™ twong ung véi dao dong cua nhom
N-H trong vong benzen [7, 8].
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Hinh 3: phé Raman ciia nanocomposite PANi/Pd

Ta nhén thdy, pic nay khong duoc sic nét va can dbi vi
C-C dao dong bién dang ctia sy chong chéo cac vong thom
[9]. Pic 1488 cm™ trén phd Raman cua day nano PANi
twong tng voi dao dong bién dang cua nhém C=C cua cu
trac dang semiquinoid [10]. Pic ¢ 1338 cm™ va 1321 cm!
g v6i dao dong bién dang cua lién két C-N+* dic trung
cho su hinh thanh polaron trong sudt qua trinh hinh thanh
day nano PANi. Ngoai ra, con c6 pic tai 1254 cm™ tng
v6i dao dong bién dang cua lién két C-N trong khi hinh
thanh day PANi chira polaron [11]. Cudi cung, cac pic dao
dong manh tai 872, 828, 807 va 707 cm™ dac trung cho
dao dong bién dang cua vong semiquinone trong cu tric
semiquinoid. Két qua phan tich pho Raman cho thay, su co
mit cia PANi trong mau va trang thai ton tai cua vat liéu
tong hop duoc 13 trang thai oxy hoa & dang mudi emeralne,
la dang dan dién t6t nhat cta cau trac PAN.

Hinh 4 cho thiy, do d4p timg ctia cam bién khi day nano
PANi bién tinh Pd sir dung dung dich hat Pd phan tan ¢ cac
néng do khac nhau (0,1; 0,5; 1; 2; 3 wt.% Pd c6 trong vat
lidu da bién tinh PANi/Pd) v6i cac ndng do khi NH, lan
lwot 1a 10, 25, 50, 100, 250 va 500 ppm. Céc hinh 4(b-f)
cho thiy, 6 dap g ctia day nano PANi bién tinh hat nano
Pd 16n nhat Gmg vé6i 2 wt.% Pd.
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Hinh 4: @6 dap img ciia cam bién khi NH, trén co s6 vt liéu nano composite
voi cac ham lwong Pd khac nhau: (a) 0,0 wt.%, (b) 0,1 wt.%, (c) 0,5 wt.%;
(@) 1,0 wt.%; (e) 2,0 wt.%; () 3,0 wt.%

Do vit liéu 1a ban dan va kh1 NH, 1a khi khur nén dap
{mg clia cam bién da ting va on dmh rdi giam, tao thanh
tung xung tuong ung voi sy c6 mat va khong c6 mat cua
khi do. Dai nong do NH, khdo sat thay dai tir 10, 25, 50,
100, 250 va 500 ppm, dleu nay cho thdy kha nang phat
hién ¢ ndng d6 twong ddi thip nim trong giéi han mui khé
chju. Tin hiéu cua cam bién duoc st dung rat on dinh va co
do lap lai, d6 tin cdy cao. Nhu vay, cam bién khi trén co s&
day nano PANi bién tinh hat nano Pd c6 thé umg dung tt
dé phat hién khi NH, v6i ngudng gidi han phat hién nong
6 khi thap dudi 10 ppm.

Hinh 4 cho thay, do dap (mg cuia cam bién khi NH, co
su khac biét rd rang gitra vat li¢u day nano PANi (hinh 4a)
va vét liéu ddy nano PANi bién tinh bé mat bang hat nano
Pd (hinh 4b f), kha ndng dap tng v6i khi NH, tr¢ nén téng
manh khi néng do khi NH, tr 10 dén 500 ppm, do dap g
thay ddi tir 2,89 dén 21 89 khi pha tap V0’1 2% Pd vé khbi
lugng ctia PANi/Pd dwoc danh gia 1a tdi uu cho cam bién
khi NH,. Khi bién tinh bé mat hat kim loai dat hiém Pd, n6
nhu mot chét xuc tac dé tang kha nang nhay khi Ién nhiéu
lan. Diéu nay ching to rang, nho ¢6 hat nano Pd tac dong
manh dén nguyén tir N* trong mach PANi lam ting kha
nang dich chuyén dién tir cia mach PANi hodc giira cac
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mach PANi vé6i nhau, dan téi do nhay ting 1én [4].

Dic tinh chon loc khi 12 mot dic tinh rat quan trong d6i
vai cac vat liéu nhay khi. Khi nghién cou ché tao cac vat
liéu nhay khi, nha san xudt ludn quan tam dén viec nang
cao dic tinh chon loc khi cia vat lidu. V& mat ly thuyét,
cam bién c6 do chon loc tot véi mot khi nghia 13 né c6 do
nhay cao ddi v6i chat khi d6 va kém nhay véi cac khi khac
cung ton tai trong moi truong kiém tra.

Cam bién trén co sé sir dung ddy nano PANi va day
nano PANi di bién tinh v6i hat nano Pd lam 16p vat liéu
nhay khi da dugc khao sat voi cac khi nhu: NH,, H,,
Ethanol, LPG, CO, (cac khi nay déu do ¢ nhiét do phong)
Két qua thu dwoc tren hinh 5 cho thy, cam bién dap tng
t6t voi khi NH, khi c6 bién tinh bé mat bang hat nano Pd.
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Hinh 5: d¢ dép iing ciia cam bién sir dung day nano PANi véi khi H,
COZ, ethanol, LPQ, NH3: (q) chura bien tinh bé mat;
(b) sau khi bién tinh bé mat véi hat nano Pd

Hinh 5b cho thdy, do dap g cta cam bién khi bién
tinh bé mat hat nano Pd vao mang PANi ¢6 sy thay doi. Khi
do, do dap ung cta khi NH, 1a cao nhit, cho thay kha nang
chon loc véi khi NH; cua day nano PANIi bién tinh bé mit
hat nano Pd Nhung trong thyc té, dé ché tao cam bién khi
thi con can nhiing bo loc khi kem theo dé dam bao do chon
loc cao véi khi can do [12]. Khi thuc hién phép dong hoc
& cac nong do khi khac nhau, cam bién cho d¢ dap tng va
d6 hoi phuc nhanh. Khi thir nghiém Von 100 ppm khi NH, ¢
0,1M aniline khi pha tap v&i 2% Pd vé khdi luong, két qua
thu dugc cho thay, thoi gian dap g 1a 19 gidy trong khi
thoi gian hoi phuc ciia cam bién 13 120 gidy.

Ket luan

Chung t6i da ché tao dugc vat lidu polyaniline
composite co cu tric day nano lam 16p nhay khi cho d¢
nhay khi NH, hoat dong & nhiét 6 phong. Két qua nghién
ctau cho thay, & diéu kién tong hgp day nano PANi véi
H,SO, 1M; aniline 0, lM s0 vong quét 10 vong, toc do
quet 25 mV/s, 2% Pd vé khdi lugng dugc coi 1a phit hop
v6i muc dich ché tao. Khi bién tinh bé mat day nano PANi
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bang hat nano Pd thi d¢ dap tng tang 1én nhiéu lan, két qua
khao sat cho théy ty 1¢ bién tinh bé mat hat nano Pd 2%
vé khdi lugng s& cho do dap g cao nhét, dat dén 16,2 ¢
néng d6 250 ppm khi NH,, trong khi chua bién tinh bé mit
thi do dap mg chi dat 2,41. Két qua ciing d chi ra sw chon
loc tot nhat véi khi NH,, diéu nay rat can thiét trong ché
tao cam bién khi.

Loi cam on

Nhom tac gia xin chdn thanh cam on sy hé tro cia
B¢ KH&CN théng qua dé tai nghién ciru co ban trong
khoa hoc ty nhién Nafosted, ma s6 103.02-2014.59; cam
on nhém cam bién khi Vién ITIMS, Truong Dai hoc Bach
khoa Ha Néi di hé tro hat nano Pd.
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Nghién ctiu danh gid mdt s6 tinh chat hoa Iy cla dau dua tinh khiét
san xuat bang cong nghé khong gia nhiét

Nguyén Trinh Hoang Anh", Nguyén Phwong', Ma Thi Bich Thao!,
Bui Xuin Phwong!, Pham Tuén Pat!, L& Minh Tung', Nguyén Mai Dwong?

Vién Ung dung Céng nghé
’B¢ Khoa hoc va Cong nghé

Ngay nhén bai 9/11/2015, ngay chuyén phan bién 12/11/2015, ngay nhan phan bién 18/12/2015, ngay chép nhéan dang 24/12/2015

Cic chi tiéu hoa Iy déng vai tro quan trong trong danh gia chit hrong diu dira tinh khiét (VCO - Virgin
Coconut Oil). Trong bai bao nay, cac chi s0: do Am, axit béo, chi s6 Peroxit, do xa phong héa, chi s0 Tot...
di dwoc phan tich va sir dung dé danh gia chit lrong ciia VCO san xuét bang cong nghé khong gia nhiét.
Bing phwong phap sic ky khi ghép khoi phd di xac dinh dwoc 9 loai axit béo trong miu VCO, trong dé
tong axit béo no 1a 93,55%, tong axit béo khong no mét ndi déi 1a 5,51%, tdng axit béo khong no da ndi doi
12 0,94%. Két qua cho thiy, cac chi s6 héa Iy ciia VCO trong nghién ciru nay nim trong giéi han cho phép
s0 v6i tieu chuin ciia Hiép hdi dira chiu A - Thai Binh Duong (APCC).

Tir khéa: axit béo, dau diva tinh khiét, sic ky khi ghép khéi phé.

Chi sé phdn logi 2.8

Evaluation on physicochemical properties of
virgin coconut oil obtained by non-thermal
processing technology

Summary

For evaluating virgin coconut oil (VCO) quality, the
physicochemical properties are commonly used as
key parameters. In this study, several parameters
such as humidity, fatty acids, peroxidation index,
saponification, iodine index were analyzed. Using
Gas Chromatography Mass Spectometry (GC/MS), 9
fatty acids were identified, quantified and classified
as: total saturated fatty acids (93.55%), total
double bond unsaturated fatty acids (5.51%), total
polyunsaturated fatty acids (0.94%). The obtained
analytical data shows that the quality of VCO
produced from this study meets APCC standard.

Keywords: fatty acids, Gas Chromatography Mass
Spectometry, virgin coconut oil.

Classification number 2.8

“Tac gia lién hé: Email: hoanganhbio@gmail.com
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VCO la mot loai ddu thién nhién dugc chiét
xudt tir qua dira gia bang cac cong nghé khac nhau
dé 1am nguyén liéu chinh trong cic nganh thuc
phim, my pham, dugc phim, thuc phdm chirc
nang...

Céc nghién ctru vé VCO cho thay, thanh phan
hoa hoc co thé thay ddi tiry theo gidng, tudi, didu
kién tr@)ng trot va dia canh tac cua cay dua. Trong
dau dira chu yéu chira cac chit béo bio hoa co
mach carbon trung binh (C8-C12) khi vao co thé
s& gitip cho qua trinh chuyén déi tir cholesterol co
hai sang cholesterol ¢o 191, tdt cho tim mach. So
sanh cac chéat béo trong dau dira voi sira nguoi,
cac nha khoa hoc khang dinh c6 su twong dong.
Ngoai ra, trong dau dira c6 chira tdi 45-52% (tong
ham lugng chét béo) la axit lauric, loai axit nay c6
tinh khang khuan cao. Khi vao co thé, axit lauric
bién thanh hop chat monolaurin c6 tac dung chdng
cac loai virus ¢o 16p vo lipid nhu SARS, HIV [1].

Nghién cuu vé VCO, cic nha khoa hoc
da tim thay nhiéu chét c6 tinh dugc ly dic thu
nhu: Phytonutrient, Tocopherol (Vitamin E) va
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Phytosterol von 1a chit bao vé tim, chéng ung thur. ..
Theo danh gia cua cac nha khoa hoc, chit béo mach
carbon trung binh trong dau dira c6 cdu tric twong tu
nhu chét béo tim thiy trong sita me, gilip ting cuong
strc dé khang cho tré. VCO gitp khang viém, khang
khuan va chdng oxy hoa, bao vé con ngudi tranh xo
vira dong mach va bénh tim mach [2].

Bén canh do, cac chi sd tinh chit hoa ly (46 am,
axit béo tu do, chi sé Peroxyt, chi s6 Iot...) cling dong
vai tro quan trong trong viéc danh gia chat luong cua
VCO. Céc chi s6 nay tity vao chat lugng san pham thu
dugce tir thiét bj va cong nghé khac nhau ma cho céac
chi tidu khac nhau. Cac chi tiéu hoa Iy ctia VCO 1a bt
budc dbi voi cac qudc gia xuat khau san pham. Chinh
vi thé, thong qua cac chi tiéu hoa 1y c6 thé danh gia
dugc dang cip san pham ciing nhu trinh do cong nghé,
gi4 tri thiét bi. Vi vy chung t6i thyuc hién nghién ciru
danh gia chét luong ciia VCO san xuét bang cong nghé
khong gia nhiét thong qua viéc phan tich mot s chi
tiéu hoa Iy co ban va quan trong clia san pham.

Nguyén liéu va phuong phap nghien ciu

Nguyén liéu

Nguyén liéu gom 3 mau VCO:

‘ Mau VCO1: VCO duoe chiét tach tir giéng dira ta

trong tai Bén Tre bang cong nghé khong gia nhiét.

Mau VCO2: VCO san xuit bang cong nghé ép lanh
tr com dura kho (compa).

Mau VCO3: VCO ctia Philipines mua tai Philipines.

Phwong phap nghién ciru

Phuong phép xac dinh d6 4m cua dau dura: d6 am
(ham 4m) trong dau dira dugc xac dinh theo phuong
phap ctia TCVN 6120:1996 [3]. P am (W) ciia dau
dtra tinh theo cong thirc:

Gy -G

——— x100
G4

W (%) =

Trong d6, G, la khdi lugng mau (dau) trude khi sdy,
G, 1a khoi lwgng mau sau khi say va lam ngudi.

Xac dinh thanh phan va ham lugng axit béo trong
dau dira bang phuong phap sic ky khi ghép khdi phd
(GC/MS - Gas Chromatography Mass Spectometry)
[4].
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Xac dinh cac chi tiéu hoa 1y ctia dau dira: hop chét
d& bay hoi (%), ty trong twong ddi, chi sb khic xa &
40°C, phuong phap xac dinh chi s6 Peroxit va Iot theo
cac phuong phap TCVN [3, 5].

Phuong phap xir 1y s6 liéu: cac sd lidu dugc xir 1y
thdng ké trén phan mém GraphPad Prism 5.0.
Két qua va thao luan

Xdc dinh mét sé chi tiéu héa ly ciia dau dira

3 mau dau dira nghién ctru duoc tién hanh phéan
tich cac chi ti€u hoéa ly quan trong theo cac phuong
phap TCVN. Két qua phén tich cac chi tidu hoa 1y cua
VCO1, VCO2, VCO3 duge so sanh véi tiéu chuin cua
APCC va Philippines dugc thé hién ¢ bang 1.

Bdng 1: so sanh ddnh gid chat lwong ciia cac mau VCO

Ham lugng (%)

Két qua o ) SR
(theo ti¢u chuan hi¢n hanh)

Tén chi tiéu
APCC
[6]
Max 0,1
Max 0,2
Max 0,2
Max 3,0
0,915-0,920
1,448-1,4492
Max 0,05
250-260
4,1-11

PHILIPPINES
17
<0,1
0,12-0,20
0,2
Max 3,0

vcoi Vco2 Vcos3

Do am (%)

Hop chét d& bay hoi (%)
Axit béo tu do (%)

Chi s Peroxyt (meq/kg)

0,037
0,15 0,12
0,13 0,22
0,7 3,1
0,918 0,937
1,4486 1,4495

0,08 0,05
0,14
0,14

0,9

0,918

1,4482
0,03
250

7,9

Ty trong tuong ddi

Chi s6 khuc xa ¢ 40°C
Tap chét khong tan (%) 0,04 0,06
Do xa phong hoa 250 260
Chi s6 lot 8.3 6.5

% cic chit khong xa
phong hoa boi khoi lugng

0,32 0,37 0,34 0,2-0,5

Trong lugng riéng 0916 0,929 0,915 0,915-0,920
Chi s6 polenske (phut) 11 13 13 13

Tir két qua bang 1 cho thay:

Céc chi tiéu do am, hop chat dé bay hoi, do xa
phong hoa, chi sb Tot, % cac chat khong xa phong hoa
boi khéi luong, chi sé polenske cua 3 mau VCO phan
tich déu thdp hon hodc trong khoang tiéu chuan cho
phép cia APCC va Philippines.

O cac chi tiéu khac: axit béo ty do, chi s6 Peroxyt, ty
trong tuong dbi, chi sb khiic xa & 40°C, tap chét khong
tan, trong luong riéng, cac mau VCO1 va VCO3 ¢o chi
s6 phén tich thdp hon hoic twong duong tiéu chuan so
sanh, trong khi ¢6 mau VCO2 lai ¢6 chi s6 cao hon ca
tidu chuén cho phép ctia APCC va Philippines.

Nhu vdy, mau VCO duoc chiét tach bang cong nghé
khong gia nhiét co chat luong twong duong chit lugng
mau VCO cuia Philippines va nam trong khoang cho
phép cua céc tiéu chudn hién hanh.
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Xdc dinh thanh phan va ham lwong axit béo ciia

Bang 2: thanh phdn va ham heong axit béo trong cac mau VCO

cdc méu VCO bting phwong phap sdc ky khoi ph5 A Ham lrgng %
(GC/MS) m Ton thuim g veol Vo2 veo3
Két qua xac dinh thanh phin va ham luong céc axit 1| Axit caproic (C6:0) 03 - 04
béo trong cac mau V(;O nghién ciru dugc dua ra trong 2 | Axit caprylic (C8:0) 458 185 444
cac hinh 1, 2 va 3. Két qua doc qua thu vién pho khoi: 3| Axiteapric (C10:) 6.0 641 603
WILEY275.L va NIST 98.L dugc trinh bay trong bang 2. 4| Axitiaic (C120) an 54,99 264
Crvom peree orremtogram resor 5 | Axit myristic (C14:0) 18,46 19,28 18,74
= 6 | Axit palmitic (C16:0) 8,06 8.44 8,10
7 Axit stearic (C18:0) 2,46 2,78 3,21
i 8 | Axitoleic (C18:1) 5,51 5,54 540
- . i 9 Axit linoleic (C18:2) 1,01 0,71 1,05
1T m Lo s Téng 100,00 100,00 100,00
e e Téng axit béo no 93,55 93,74 92,68
s e s st | s | e

RS e . ATy O oy

Hinh 1 séc kj d6 méu VCOI Khic 0 0 0

Chrom Ferfact Chromatogram Repert

o Wl

i1

Sample Name = ¥CO 2
Instrument = Instrument 1
Heading 1=
Heading 2 =

Raw Fiz Nams = C:iasti25042014 0003 RAW

Total Area = 2067281

Total Height = 482348.1

Hinh 2: sdc ky d6 mau VCO2

Total Amount = D137453

Chrom Parfact Chromatogram Report

i W

Hinh 3: sdc ky d6 mau VCO3
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Tir két qua bang 2 cho thay: tong cac axit béo no
trong VCO chiém trén 92%; tong axit béo khong no
mot ndi doi chiém trén 5%; tong axit béo khong no da
nbi d6i (chii yéu 1a hai ndi doi) chiém ty 1& thap, nho
hon 1%.

VCO chi yéu 1a cac axit béo no, chira mach carbon
ngin C6 dén C18, day la sy khac biét 16n so vai cac
md dong vat (chu yéu la cac axit béo no mach carbon
dai). Pic biét trong dau dira, axit lauric chiém ty 1& kha
cao (tir 52,64-54,99% tong luong axit béo c6 trong dau
dira). Nhiing nghién ctru gan day da khang dinh gia
tri y sinh ciia axit lauric trong phong va khang khuén.
Ham luong axit lauric cao la mdt trong nhiing gia tri
dic biét cua dau dira.

So sdanh dinh gid thanh phan va ham lwong axit
béo ciia 3 mdu VCO véi tiéu chuin ciia APCC va
Philippines

Tir két qua trong bang 2 tién hanh so sanh danh gia
thanh phan va ham luong axit béo cia cic mau VCO
nghién ctru véi tiéu chuan ciia APCC [6] va Philippines
[7]. Két qua duoc thé hién ¢ bang 3.
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Bing 3: so sanh, danh gid thanh phan va ham hrong axit béo cia 3 mau VCO

véi tiéu chudn ciia APCC va Philippines

Ham lwong (%)
Ham lwong (%) (theo tiéu chuan
TT Tén thwong goi hi¢n hanh)
PHILIPPI
vcor | vcoz Vvcos APCC NES
1 Axit caproic (C6:0) 0,3 - 0,4 0,10-0,95 0,1-0,7
2 Axit caprylic (C8:0) 4,58 1,85 4,44 4,0-10,0 4,0-10,0
3 Axit capric (C10:0) 6,90 6,41 6,03 4,0-8,0 4,0-8,0
4 | Axit lauric (C12:0) 52,72 54,99 52,64 45,0-56,0 45,1-56,0
5 Axit myristic (C14:0) 18,46 19,28 18,74 16,0-21,0 16,0-21,0
6 Axit palmitic (C16:0) 8,06 8,44 8,10 7,5-10,2 7,5-10,2
7 Axit stearic (C18:0) 2,46 2,78 3,21 2,0-4,0 2,0-5,0
8 Axit oleic (C18:1) 5,51 5,54 5,40 4,5-10,0 5,0-10,0
9 | Axit linoleic (C18:2) 1,01 0,71 1,05 0,7-2,5 1,0-2,5

Tir bang 3 cho thay:

- VCO chu yéu gdm 9 loai axit béo co ciu truc
mach carbon tir C6 dén C18, trong d6 chu yéu 1a axit
lauric (C12) chiém 52,64-54,99% tong luong cac axit
béo trong dau dira, tiép dén 1a axit myristic (C14) 18-
19% va axit palmitic trén 8%, 6 axit béo con lai chiém
ty 1& thap, tir 0,3-6%.

- Trong céc axit béo c6 trong VCO thi axit caproic
(C6) chiém ty 18 thap nhat, tir khong phat hién (KPH)
dén 0,4%. Axit linoleic (C18:2) 1a axit béo khong no
hai n6i doi chiém ty 1& thap (0,71-1,05%).

- M4u VCO2 1a miu VCO duoc san xuét theo cong
ngh¢ ép lanh tir com dtra kho (compa), hai chi tiéu axit
caproic (KPH) va axit caprylic (C8:0) (1,85%) déu
thip hon so vdi tiéu chuan ciia APCC 0,1-0,95% va
4,0-8,0% va cua Philippines theo tht tu 0,1-0,7% va
4,0-8,0%.

- Mau VCOI 1a VCO duoc chiét tach bang cong
nghé khong gia nhiét, so sanh cac chi tiéu vé cac axit
béo véi mau VCO3 (mau cua Philippines) thi cac chi
tiéu nay 1a twong duwong va nam trong gi6i han cho
phép theo tiéu chuan APCC va Philippines.

Diéu nay cho thdy chit lugng dau dira cua Viét

TAP CHI

fioanoc |

o \ 10 qu 58(9) 9.2016
CUNG NGHE ' 1Tl

aill

Nam tuong dwong voi dau dira ciia Philippines, van
dé 1a cong nghé ché bién phai dap ung duoc cac yéu
cau chung vé chi tiéu chat lugng dugc quy dinh theo
APCC.

Két luan
Két qua nghién ctru cho thdy:

Céc chi tiéu do am, hop chat d& bay hoi, d6 xa
phong hoa, chi sb Tot, % cac chat khong xa phong hoa
boi khéi luong, chi sé polenske cia 3 mau VCO phén
tich déu thdp hon hodc trong khoang tiéu chuan cho
phép cia APCC va Philippines.

Thanh phan va ham lugng axit béo ciia cac mau
VCO dugc xac dinh bang phuong phap GC/MS da
tim ra dugc 9 loai axit béo khac nhau. Trong do, mau
VCOI cho tong axit béo no 1a 93,55%; tong axit béo
khong no mét ndi doi 1a 5,51%; tong axit béo khong no
da ndi doi 1a 0,94%.

Két qua so sanh cac chi tiéu hoa 1y cac mau
VCO1, VCO2 va VCO3 véi tiéu chuin cua APCC va
Phillippines cho thiy, mau VCO1 (VCO san xuit bang
cong nghé khong gia nhiét) ddm bao céac chi tiéu hoa
ly dat theo tiéu chuan cia APCC va Phillippines.
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Trong nghién ctru nay, cic tac gia danh gia kha ning sinh tong hop polyhydroxybutyrate (PHB) ciia vi
khuin (VK) Pseudomonas stutzeri strain H6, Enterobacter cloacae strain H62 va Bacillus sp. strain H37
(day la cac VK do cac tac gla phan lap trudc do) va anh hwéng cia ri dwong 1én kha ning sinh trlro’ng va
tong hgp PHB cia chung Két qua cho thay, & nong do 20 g/l, mat ri dwomg chwa tac dong manh dén sinh
tong hop PHB bing nong dd 40 g/I. Nong dé 60 g/l ri dudong e ché kha ning tong hop PHB ciia cac chiing
VK nghién ciru. Chiing Bacillus sp. strain H37 tich liy PHB ¢ nguéng 86% sinh khéi kho véi ndng do ri
dwong 40 g/1 sau 48 gio' nuoi. Tu’o’ng tw, chiing E. cloacae strain H62 ciing cho PHB cao nhit & mirc 85,6%
sinh khdi kho sau 48 gio’ nuéi & nong do 40 g/l Ching P. stutzeri strain H6 c6 kha nang tich luy PHB hon
hin 2 chiing néu trén, sau 28 gio nudi ciy & nong do mat ri 40 g/l chung tich lity PHB 1én dén 82%. Bén

canh do, chung Alcaligenes eutrophus ciing dugc xem xét nhu chiing débi chirng.

Tir khoa: cacillus, Enterobacter, Polyhydroxybutyrate (PHB), Pseudomonas, ri dwong.

Chi s6 phén loai 2.8

Pat van de

PHB la mot polymer hitu co da va dang duoc ung
dung thuong mai do ddc tinh tu phan huy sinh hoc
cling nhu vat li¢u y sinh day tiém nang. Trong té bao vi
sinh vét (VSV), PHB la chat du trir C va nang luong,
n6 dugc tong hop va du trir trong té bao dudi dang cac
hat nho va c6 thé chiém dén 90% kh01 lugng kho té
bao (Refe). Viée tich Iy PHB trong té bao chat duoc
xem 13 mot chién luge khon ngoan ctia VSV dé chéng
chiu véi diéu kién thay doi ctia méi truong. Qué trinh
tich liy PHB thuong dién trong pha sinh truong tinh
khi céac té bao bi giéi han boi mot hodc nhiéu nhan t6
can thiét ciia moi truong nhu: N, P, S, Mg, K, Fe hodc
O, nhung lai du thura ngudn C [1].

Mot trong nhiing yéu t6 1am han ché Viéc san xudt
thuong mai cua PHB (cling nhu cac thanh vién ho PHA
khéc) 1a do gia thanh cua nguon C qua cao. Theo do,
nguodn C thuong dung dé san xuat PHB la duong va cu
3 tin glucose m&i cho ra 1 tin PHB. Do viy, tir nhiing
nam 80 cua the ky trude, nhleu nghién ctru da tim cach
sir dung ngudn co chét ré tién nhu methanol, ethanol
va ri duong [2].

Ri duong 13 chat thai phd bién ciia nganh cong

"Tac gia lién hé: Email: hieuhv@hoidoanhnghiep.vn; Tel: 0913758542
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nghiép duong, ngudn C trong ri duong chinh 1a
sucrose, vai loai duong khac va mot sé yéu td trung vi
lwong. Thanh phan hoa hoc trong ri duong bién thién
phu thudc vao cac diéu kién nhu thé nhudng, thoi tiét,
gidng mia, giai doan thu hoach ciing nhu quy trinh san
xudt tai m&i nha may. Tuy nhién, vitamin va biotin c6
trong ri dudng dong vai tro nhu 1a yéu t6 kich thich su
tang trudng cua VSV. Hién nay, 2 loai ri duong dugc
sir dung phd bién trong san xuat PHB 14 mat ri mia va
mat ri cu cai duong [2].

O Viét Nam, huéng nghién ciru san xuat PHB tir
VSV da duoc quan tam tr 10 nam qua. Lé Ly Thuy
Tram va cs (2006) su dung chung Methylobacterium
sp., dugc phan lap tr méi trudong nudi cay mo cay chanh
day tap nhiém VK dé 1én men tao PHB chlém 31,37%
tong lugng sinh khéi kho sau 4 ngay nudi cy trén moi
truong khoang cin ban chira 1% methanol 1a ngudn C
[3]. Nhom tac gia Pham Thanh Ha va cs (2008) da st
dung bot sin cong nghiép lam co chat cho chung VK
dot bién Alcaligenes latus VN1-20 sinh tong hop PHB
trong diéu kién 1én men 2 giai doan c6 diéu khién, cho
ham luong PHB tai thoi diem két thuc 1én men dat ~15
g/l, v6i ning suét tich lily PHB dat ~75% khdi luong
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Influence of molasses on the growth and
polyhydroxybutyrate accumulation of
native bacteria isolated in Ho Chi Minh city

Summary

In this research, the authors evaluated the
PHB biosynthesis and the effect of molasses
on growth and PHB accumulation of the three
bacterial strains which had been previously
isolated: Pseudomonas stutzeri strain H6,
Enterobacter cloacae strain H61 and Bacillus sp.
strain H37. The results showed that molasses at
concentration of 20 g/l was less effective than at
40 g/1 in inducing PHB accumulation. However,
raising the concentration to 60 g/l conferred the
inhibitory effect on the PHB biosynthesis of the
strains in this study. The Bacillus sp. strain H37
accumulated 86% (w/w) PHB at 40 g/l molasses
after 48 hours of incubation. Enterobacter cloacae
strain H61 also produced 85.6% (w/w) PHB at
the same molasses concentration and incubation
time. Meanwhile, Pseudomonas stutzeri strain
H6 surpassed the above two strains to produce
82% (w/w) PHB at 40 g/l of molasses within 28
hours of incubation. Alcaligenes sp. was used in
this experiment as the control strain.

Keywords: Bacillus, Enterobacter, molasses,
Polyhydroxybutyrate (PHB), Pseudomonas.

Classification number 2.8

kho té bao [4]. Tuy nhién, chua c6 cong trinh nghién
cuu nao ¢ Viét Nam bao cao viéc sur dung ri duong dé
nudi cdy 1én men VSV c6 kha ning tong hop PHB.
Trong nghién ctru ndy, chiung toi mudn danh gia kha
nang sinh trudng va tich liiy PHB cua P. stutzeri strain
H6, E. cloacae strain H62 va Bacillus sp. strain H37
phan lap tai khu vuc TP HO Chi Minh trén co chat 1a ri
duong. Chung Alcaligenes eutrophus strain H16 dugc
sir dung nhu chung hoang dai ddi ching.

Vat lieu va phuong phap nghién ciu

Chiing VK ding trong thi nghiém: gém cac ching
P, stutzeri strain H6, E. cloacae strain H62 va Bacillus
sp. strain H37 dugc tuyén chon tir cac VK duoc phan
lap trong nghién ctru trudc d6 [5]. Chung A. eutrophus
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strain H16 (NBRC 102504, National Institute of
Technology and Evaluation) dugc st dung nhu ching
hoang dai d6i chung.

Phuwong phap xuw Iy ri dwong: ri dudng thu tai co
sO' san xuét duong mia Thién Hoa, quén &, TP Hb Chi
Minh. Trudc khi bo sung vao méi truong 1én men, ri
duong mia dugc xu ly dé loai bo mot sb tap chét. Hoa
tan ri du’o‘ng v6i nuée theo ty 16 1:1 roi chuan do pH
dung dich dén 1,5 bang H,SO, 98%. Sau do, dun soi
dung dich trong 30 phut de thuy phan cac chét ba hitu
co. Dé nguodi dung dich va dung Ca(OH), dé chuan do
pH dung dich dén 7,5. Sau d0, dé yén dung dich trong
12 gior dé lang tia. Cubi cing, loc bo tia va dua di hap
khtr trung ¢ 121°C trong 15 phut [6].

Phwong phdp thiét ldp duong cong sinh truong:
duong cong sinh trudng cua VK dugc xay dung dua
trén moi tuong quan gitra mat do té bao va OD 500 CUA
dich huyén phu té bao. Mat d6 té bao s& duoc suy ra tir
d0 duc cua dich nuoi cay dya vao dd thi tuong quan da
duoc thiét lap trude do [3].

Phirong phdp phan tich khoi liong khé té bao: 1ay
mau & cac mdc thoi gian khac nhau (20, 24, 28, 44,
48, 52, 68, 72 gid sau khi nudi cdy), cho dich nu6i
ciy vao 6ng eppendorf 1,5 ml va ly tim & toc do
10.000 vong/phut trong 15 phit. Dich ndi dugc loai
b6, phan tiia bén dudi duoc ria lai véi acetone/ethanol
(ty 1& 1/1) dé loai bo hoi nudc, sau do sdy kho & 80°C
trong 16 gio. Bé yen ong eppendorf c6 sinh khéi trong
30 phut cho ngu01 lai va dem cén duge M (-
Khoi lugng kho cua té bao (CDW) dugc xac dinh bang
cach lay My i trur cho m [3].

Phwong phap xac dinh ham lwong PHB trong sinh
khoi té bao: sau khi thu nhan duge bot PHB, tién hanh
can va xac dinh % PHB/CDW [7]. Sinh khdi kho té
bao dugc xur ly véi NaClO 30% va chloroform (ty
1¢ 1/1). Hon hop duoc dem di vortex va i & 30°C
trong 90 phut, sau d6 dem di ly tam trong 15 phut,
4.000 vong/phut ¢ 30°C. Thu nhan pha chloroform va
xtr Iy véi dung dich methanol (7 methanol/3 nudc),
trong do6 ty 1& methanol bang 10% lwong chloroform
d3 st dung. D& kho mau trong diéu kién tu nhién trong
48 gidr dé bay hoi hét cac san pham thira. Phan con lai
trong 6ng c6 dang bot tring chinh 1a PHB [3].

Két qua va thao luan
Thiét ldp dwong cong sinh truéng

Céc ching VK dugc cdy vao moi truong dinh
dudng nudi lac 140 vong/phut & 37°C. Dich huyén phu
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duoc thu sau moi 30 phut nuoi cay dé do OD , Xac
dlnh chi s hip thu va sé lugng té bao tai thoi dlem lay
mau. Thyc hién lip lai cong viéc trén trong vong 100
gi0. Puong cong sinh trudng cia cac chung VK dugc
thé hién trén hinh 1.
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0,800
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0,400
0,200
0,000

OD (600 nm)

Thaigian (i)

——A entrophus HI6 ——— P. stutzeri strain H6

Bacillus sp. strain H37 —— E. cloacae strain H62

Hinh 1: duong cong sinh truong ciia 4 ching VK )
A: 10 gio sau nuoi cay; B: 33 gio sau nudi cay; C: 72 gio sau nuoi cay;
D: 82 gio sau nudi cay

Két qua ¢ hinh 1 cho thiy su khac biét cua cac
ching VK c6 kha ning tong hop PHB so véi cac chiing
VK khéc. D6 chinh 1a su suy vong va ting sinh lan
2 & khoang cubi pha can bang. Hién twong ndy thé
hién rd rang ¢ 2 chung Bacillus sp. strain H37 (trong
khoang gio thir 68 va gio thir 74) va E. cloacae strain
H62 (trong khoang gio thir 61 va 73). O 2 chung 4.
eutrophus H16 va P. stutzeri strain H6 ciing c6 hi¢n
tugng trén, tuy nhién lai dién ra nhanh hon va it bién
dong hon.

O giai doan cudi pha can béng, mat do té bao giam
nhanh roi lai phat trién theo lity thira, sau d6 lai tiép tuc
duy tri & pha can bang mot thoi gian ngan rdi di vao
pha suy vong. Hién tuong nay dugc gidi thich dua vao
co ché sinh tong hop va phan giai PHB cua cac VK
nay. Song song vdi qua trinh sinh trudéng cua VK la
qua trinh tong hop PHB (kha ning tong hop manh hay
yéu tily vao chung loai VK) va du trir chung dudi dang
cac hat nho bén trong té bao. Khi ngudn dinh dudng
san co trong moi trudng can kiét dan, cac hat PHB nay
s& dugc phan giai thanh acetyl-CoA dé VK st dung.
Vi nguén dinh dudng maéi vira dugc tao ra, té bao s&
tiép tuc tang sinh. Mat do té bao dat cuc dai ¢ lan tang
sinh nay c6 thé bang hodc cao hon so véi lan tang sinh
dau tién nhung ham luong PHB thi thip hon rit nhiéu
va khi nhitng hat PHB du trir dugc st dung hét thi VK
s€ di vao pha suy vong.

Duya vao két qua trén, ching t6i tién hanh thu dich
huyén phu tai cac thoi diém 1an luot nhu sau: ching
A. eutrophus H16 vao gio tha 37 (1,5 OD, - 1,34 X
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107 CFU/ml), chung Bacillus sp. strain H37 vao gio
ther 29 (1,4 OD, - 1,23X10” CFU/ml), va chung E.
cloacae strain H62 gi¢ thir 39 (1,4 OD - 1,24 X 10’
CFU/ml), chung P. stutzeri strain H6 vao gio thir 33
(1,1 OD,, -‘0,10 X 107 QFU/ml). Tuy mat do ‘Eé bao
0 pha can bang thtr 2 da s6 déu cao hon so voi lan thr
nhat nhung tai thoi diém dé, trong méi trudng nudi cay
ton tai nhidu xac té bao chét ciing nhu cac san pham
cua qua trinh phan ra cua té bao. Vi thé, viéc léy dich
huyén phu tai thoi diém nay s& gay anh huong dén qua
trinh 1€n men.

Anh huong cua néng do ri dwong lén sy sinh
truwong va khda nang tich lily PHB ciia 3 chiing VK
phan lap

Dich huyén phu té bao cua ting chung VK chira
mét do t& bao cao nhét s& duoc sit dung dé nuoi céy
1én men mé hiéu khi khong bo sung co chat. Nong do
ri duong sir dung khao sat 1an luot 1a 20, 40 va 60 g/1.
Mau duoc lay tai 8 thoi diém: 20, 24, 28, 44, 48, 52,
68 va 72 gio sau nudi ciy. Biéu dd dugc phan tich dya
trén 2 dit liéu 1a CDW va ham luong PHB trong té bao.

Kha nang sinh truong va tich lity PHB cua chung
A. eutrophus HI16:

b) Nong do 40 g/1
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4,0 80%
3,0 60%
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20 24 28 44 48 5268 72

a) Néng db 20 g/1
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Trong hegngkho té hao
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'S 20

iﬁlﬂ“ lllﬂﬂ
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60%
“j’ #CDW
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Tronglwgngkhé té bao

Thi gian (gié)

Hinh 2: cdc biéu do két qua CDW va %PHB ciia chiing VK A. eutrophus H16

Hinh 2 cho thdy, nong do 20 g/l, ri dudong tac
dong manh mé dén kha nang sinh truong cta VK A.
eutrophus H16. Giai doan dau, su téng hop cac chét
dinh dudng cho qua trinh ting sinh dién ra manh mé
khién CDW tang 1€én nhanh chong, dat 3,63 g/l sau 52
gid nudi cdy. Tuy nhién, ham lugng PHB duoc tong
hop trong té bao chi nam vao khoang 20-30%, cao nhat
12 39% vao gio th 52 va duy tri 6 mic d6 nay dén
gi0 thir 68. Sau do, ham lugng PHB gidm manh (chi
con 7%) trong khi CDW tang 1én gan 1/3 (gio thir 72).

61
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Diéu nay cho thidy VK da phan giai PHB dé st dung vi
chat dinh dudng sén c6 trong mdi truong di can kiét.
Khi ndng do ri duong ting 1én 40 g/l, kha ning sinh
téng hop PHB cua ching VK A. eutrophus H16 ting
lén mot cach ro rét. Ham lugong PHB tdng nhanh sau 20
gid nudi cdy va dat gia tri cuc dai ¢ gio thir 68 (chiém
89% CDW). Nong db ri duong 1a 60 g/1, kha ning tong
hop PHB giam xudng dang ké so v&i nghiém thirc 40
g/l ri duong. Ham luong PHB cao nhét dat dugc chi
vao khoang 60% (gio thir 28). CDW ciing thap hon
han so voi nghiém thirc st dung ri dudng c6 ndng do
20 g/l.

Kha nang sinh truong va tich lity PHB cua chung
Bacillus sp. strain H37:

a) : b) 5
. Nong d6 20 g/1 . Nong do 40 g/1
2 50 1000 3 50 100%
;5 40 80% £ 40 80%
3430 60% | F ~ 30 60%
2w 20 40% BT 40%
EronlnE By I
@00 0% s
E 20 24 28 44 48 52 68 72 E 20 24 28 44 48 5268 72
Thei gian (gio) Thei gian (gio)
A ™ C)
Nong do 60 g/1

E 50 100%

< 40 80%

< )
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P) > 400

ga 2 0% wcpw

= 10 I 20%

w0 00 (v ™O6PHB/CDW

& 2024284448 526872

Thoi gian (gi¢)

Hinh 3: cdc biéu d6 két qua CDW va % PHB
cua chung VK Bacillus sp. strain H37

Hinh 3 cho thiy, té bao VK Bacillus sp. strain H37
tang sinh nhanh hon khi dugc nudi cay 1én men trong
moi truong co nong do ri duong cao. Tuy nhién, kha
nang sinh tong hop PHB dat hiéu qua t&i vu ¢ ndng do
40 g/, vuot qua ngudng niy, kha ning do6 s& b tc ché
1am cho ham luong PHB c6 trong té bao dat toi da &
mirc 44% (gio thir 28). Diéu nay cho thy, néng do ri
duong cang cao thi cang kich thich sy sinh truong cta
Bacillus sp. strain H37. Vao khoang 68 gio sau nuoi
cdy, ham luong nay giam con 8% do té bao VK da
phan huy PHB lam ngudn dinh dudng. Biéu do (hinh
3C) ciing cho thiy kha nang tich liiy PHB cua chiing
Bacillus sp. strain H37 & nong do6 ri duong 40 g/l tot
hon so véi 2 nong d6 con lai. Him luong PHB luén
dat gia tri xap xi 50% trong subt khoang thoi gian tir
28 dén 44 gio nudi ciy va dat gia tri cao nhét tai gio
thir 48 (85%).
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Kha nang sinh truong va tich lity PHB cua chung
VK E. cloacae strain H62:

a) . b) i
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Hinh 4: cdc biéu d6 két qua CDW va % PHB ciia ching VK E. cloacae strain H62

Hinh 4 cho thdy, trong nhiing gio dau nudi cy, kha
nang sinh trudng cua chung VK E. cloacae strain H62
khong bi anh hudng nhiéu boi ndng do ri duong nhung
ham luong PHB trong sinh khéi thi bi anh hudng mot
cach 13 rét. Nong do 40 g/l cho thdy kha ning tich liy
PHB cua té bao VK ting nhanh, déu trong subt 44 gid
dau nudi cdy, duy tri cho dén gio thir 48 va giam dan
dén gio thi 72. Trong khi d6, 6 ndng do 20 g/1, dén gid
thir 48 thi té bao mai bat dau budc vao giai doan tich
Ity PHB manh mé.

Kha nang sinh truong va tich lity PHB cua chung
VK P. stutzeri strain H6:

o
=

=3
~
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Néng dé 60 g/1 c)
5.0 100%
4.0 80%

3.0 60%
2.0 40%
1.0 i 20%
0,0 0%

20 24 28 44 48 52 68 72

= CDW
u%PHB/CDW

Tronglugngkhé té bao (2/1)
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Hinh 5: cdc biéu d6 két qua CDW va % PHB
cuia chung vi khuan P. stutzeri strain H6
Nhin chung, chung VK P. stutzeri strain H6 sinh
truong tt trong méi truong c6 ri duong cao (hinh 3).
Sinh khdi té bao & nong d6 60 g/l dat 4,47 g/l vao thoi
diém 52 gio sau nudi cdy, trong khi ¢ nong do 20 g/l
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chi dat 2,6 g/l. Dya vao ham luong PHB tich lily cling
6 thé théy tdc do tang sinh cua té bao dat duoc 1a nhe
vao kha néng tich iy va phan giai PHB manh m¢ cua
ching VK nay khi méi truong co ngudn C doi dao.
O 2 ndng do 40 va 60 g/l, sau 28 gid nudi cdy ham
luong PHB tich liiy trong té bao dat duge lan luot 1a
82 va 71%. Pic biét, & ndng do 40 g/, bén canh kha
nang tich lity PHB, kha nang sinh trudng cua chung P,
stutzeri strain H6 ciing vuot trdi hon so véi 2 ndng do
con lai. Khoang gio thir 44 dén 52, sinh khéi té bao duy
tri & khoang 3,52 g/l. Trong khi d6, & ndng d6 60 g/l
trong luong kho té bao ting gap doi tir gior thir 48 dén
gio thir 52 nhung ham lwong PHB lai giam gan 1/2.

Vi két qua trén, chung t6i nhan thiy thoi diém thu
sinh khéi vao khoang gio thir 44 dén 48 s& cho ning
suit téng hop PHB cao nhit dbi véi tat ca cac chung
VK dugc nghién ctru; CDW va ham lugng PHB cua
mdi chung VK & cac ndng do ri dudng dugc so sanh
dua trén sb liéu théng ké & bang 1.

Bang 1: so sanh CDW va ham lwong PHB cua cdc ching VK
cac nong do ri duwong

. CDW (g/l) PHB/CDW (%)
Chiing VK
A B c A B C
A. eutrophus H16 3,63 2,20 2,43 38,53 78,79 54,79
Bacillus sp. strain H37 2,57 2,93 436 4026 8523 40,46
E. cloacae strain H62 2,57 2,80 3,57 74,03 76,19 71,86
P, stutzeri strain H6 2,60 3,57 2,13 70,51 71,96 86,41

A: ri dwong nong dg 20 g/l; B: 40 g/l; C: 60 g/l

Dbi voi ching VK A. eutrophus H16, nong do ri
duong 1a 40 g/l cho két qua thu sinh khdi tuy khong
cao nhung khdi lugng PHB tong hop duoc 1a cao nhit
(chiém 78,79% CDW). Déi véi chung VK Bacillus sp.
strain H37, ndng do ri dudng 40 g/l cho ning suét cao
nhat véi ham lugng 85,23% CDW sau 48 gio nudi cdy.
Déi v6i ching VK E. cloacae strain H62, kha ning
sinh truong co chat ri duong ty 1¢ thuan voi nong do ri
duong. Sinh khéi dat duoc cao nhat & ndng do 60 g/l.
Bén canh dé, ning suit tong hop PHB & ndng d6 nay
cling dat gia tri cao nhét v&i 71,96%. Dbi véi chung
VK P, stutzeri strain H6, ndng d6 ri dudng cho két qua
t6t nhat tai thoi diém 44 gio sau nudi cdy cho ham
lwong PHB chiém 71,96%.

Ngoai nhom Alcaligenes thi Bacillus 1a nhém duoc
g dung rong rii trong san xuit PHB. Wu Q va cs
(2001) [8] da phan 1ap VK Bacillus sp. IMa5 tir dat
nhiém ri duong ding cho san xuit PHB bang mat ri
mia. Chung nay sinh truéng trong moi truorng nhiét
d6 tang dan dén 47°C. Trong diéu kién nudi ciy mé
bd sung, két qua thu dugc ~70 g/l sinh khdi kho va
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tich litly 25% PHB theo khdi luong. S. Chaijamrus va
Udpuay N (2008) khao sat chung Bacillus megaterium
ATCC 6748 cho thay, ndng do tich liy PHB tbi da 1a
43% sinh khoi kho trong méi truong 4% mat ri mia
lam ngudn C va 4% CSL (Corn Steep Liquor) lam
ngu@)n nitrogen [9]. Tuy nhién, sinh khéi kho chi dat
5 g/l. Nghién ciru khic vé B. megaterium BA-019 ghi
nhan nang suit dat 1,27 g/l va ty 1¢ PHB la 42% trong
tong sinh khoi kho 1a 72,6 g.

Nhom Pseudomonas mac du duogc st dung nhiéu
trong san xuat PHB nhung rat it cong trinh d& cap dén
viéc sur dung mat ri duong cho Pseudomonas 1én men
tao PHB. Mac du vay, A.D. Tripathi va cs (2012) cho
thay, khi nudi ciy mé P. aeruginosa trén moi trudng cé
b6 sung 0,8 va 4% urea s& cho sinh khdi tich lily cao
nhat & muc xap xi 7,32 g/l va PHB thu dugc khoang
5,6 g/l [10]. Nguoc lai véi cac nhom VK trén, nhom
Enterobacter it dugc chu ¥ trong san xuit PHB. A.V.
Samrot va cs (2010) lan dau tién bao céo viée danh gia
ching E. cloacae SU-1 san xuat PHA trén méi truong
¢6 glucose 1a ngudn C [11]. Tuy nhién, chi ¢6 bao cao
ciia N. Naheed va cs (2012) vé viéc sir dung ri duong
lam ngudn co chit cho hai chung Enterobacter sp.
SEL2 va Enterobacteriaceae bacterium PFW1 1én
men sinh tong hop PHB [12]. Két qua cho thdy, 2
chung Enterobacter sp. SEL2 va Enterobacteriaceae
bacterium PFW1 lan lugt c6 PHB tich liy & mic
57,61 +0,57% va 58,07 £ 0,25% trong diéu kién pH =
7,0, nhiét d6 nudi 37°C va lic & 150 vong/phut. Thoi
gian t6i wu cho chung SEL2 1a 24 t6i 48 gio, con &
chung PFW1 la 48 t&i 72 gio. Moi truong thich hop
cho 2 ching nay 13 méi trudng khoang c6 bd sung ri
duong tbi wu 1a 2 va 0,2% ammonium sulphate.

Céc két qua cia chung toi trong ngh1en ciru nay
tuwong thich véi cac nghién cu’u ctia thé gidi, didu nay
tao da cho viéc str dung ngudn ri dudng lam co chat
chinh cho viéc nudi cdy VSV c6 kha ning san xuit
PHB trong tuong lai.

Két luan

Tu cac VSV duogc phan lap, sang loc va dinh danh
trong cic mau nudc thai tai khu vuc TP Hd Chi Minh,
chung t6i tuyén chon 3 ching VK 1a P, stutzeri strain
H6, E. cloacae strain H62 va Bacillus sp. H37 dé xem
xét muc do tdng trudng va tich lily PHB trong moi
truong c6 chua ri duong. 4. eutrophus H16 dugc su
dung nhu VK hoang dai d6i chimg. Chung t61 nhan
thay, nong do ri duong dugce sir dung lam ngudn C thay
thé trong méi trudng 1én men c6 anh hudng nhiéu dén
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kh01 lugng kho cling nhu ham lugng PHB ma VSV
téng hop duge: nong d6 20 g/l ri dudng co thé kich
thich hau hét cac chung VSV tong hop PHB nhung
v6i ham lugng thap va khong on dinh; nong d6 40 g/l
ri duong kich thich manh mé kha ning téng hop PHB
¢ tat ca cac chung VSV va ham hmng PHB tich luy
6n dinh trong mot khoang thoi gian dai; nong do 60
g/l ri dudng te ché kha nang téng hop PHB cua cac
chung VK, va trc ché ca vé kha nang sinh truong dbi
v6i chung A. eutrophus H16 va E. cloacae strain H62.

Loi cam on

Chung toi xin chan thanh cam on Bé Khoa hoc
va Cong nghé da tai tro cho dé tai doc ldp cdp nha
nuwoc “Nghién cuu tao mang polymer sinh hoc tir
ching vi khudn E.coli tdi t6 hop va bude dau thir
nghiém lam gia d& nudi cdy mé trong y duge” (md sé
PTPL.2012.G/35) dé thuc hién cong trinh nay.
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QUY DINH VE BAI VIET DANG TAI TREN TAP CHi

Yéu cdu chung

Bai viét gUi dang trén Tap chi phai 1a bai viét nguyén thuy (chua dugc cong bé trudc do). Tac gia
khong dudc gui dang bai viét trén cac tap chi khac cho dén khi cé quyét dinh xét duyét clia Ban Bién
tap.

Bai bao dai khong qua 10 trang (bao gdm ca bang biéu, ghi chu, tai liéu tham khao va phu Iuc) font
chi: Times New Roman; ¢G chii 13; khé glay A4, € trén 2 cm, |€ dudi 2 cm, € trai 3 cm, |€ phai 2 cm.

Bai viét glii vé Toa soan dudi dang file mém va ban in; cé thé guii truc ti€p dén Tap chi (Phong 507,
s6 113 Tran Duy Hung, Cau Gidy, Ha Néi) hoac qua hom thu dién t0, dia chi: khcnvn@most.gov.vn.

Tén bai bao

- Tén bai bao dudc viét bang tiéng Viét va tiéng Anh, trén trang dau cla bai bao, khéng gach chan hay
viét nghiéng.

- Tén bai bao phai ngan gon, rd rang va phu hgp véi ndi dung bai bao.

- Phia dudi tén bai bao 1a tén tac gia khong viét chiic danh va hoc ham, hoc vi. NEu cé nhiéu tac gia lam
viéc G cac co quan khac nhau thi tén téc gia dugc danh s (2-) & phia trén. D&u hoa thi (') chi tac gia lién
hé, dugc viét & cudi trang dau tién clia bai bao.

Tom tit

Tom tat bang tiéng Viét va tiéng Anh. Néu dugc muc dich, phudng phap nghién ctiu chinh, két qua
nghién ctu va két luan chi yéu. Tl khoa bang ca tiéng Viét va tiéng Anh theo thi ty alphabet. Chi s6
phan loai (theo hudng dan).

Dan nhap/datvan dé
Dinh nghia van dé; tém Iugc van dé nghién cliu da dugc céng bé trong va ngoai nudc, néu muc tiéu

nghién cuu \/é giai thich sy Iua\chon dé tai va muc tiéu nghién ctu dé thay dudc tinh thdi sy, tinh khoa
hoc va su can thiét clia van dé nghién cuu.

Ddi tugng va phuong phap

Déi tugng nghién ctu can trinh bay tiéu chuén Iya chon, déc diém d6i tugng nghién cuu.

Phuong phap nghién cuiu can néu rd cach tiép can nghlen cuu, loai hinh nghién cuu, phuong phap
do ludng, cong thic tinh ¢d mau, phuong phéap xG ly s6 liéu, mé ta ky cac ky thuat tién hanh trong
nghién clu; cac quan diém, lap luan, y kién tranh luan, cac dan ching...

Két qua

Trinh bay day dd, khach quan cac két qua thu dudc sau nghién ctu, cac két qua nay phai phuc vu
cho muc tiéu nghién ctu. Cac s6 liéu phai chinh xac va khép véi nhau. )

Phan ké&t qua nghién ctiu chi trinh bay cac két qua nghién ctiu cla dé tai, khdng giai thich, so sanh
va ban luan.
Ban lugn

ChU yé&u ban luan céc van dé lién quan dén muc tiéu dé tai.

Nhan xet, danh gia mot cach khach quan cac két qua nghién clu, c6 so sanh véi cac tac gia khac
dé khang dinh ho&c phl dinh nhiing hiéu biét da c6, qua dé néu dugc nhiing diém mdéi va déng gép

cla dé tai.
Dy bédo hudng nghién ciu tiép va kha nang tng dung céc két qua nghién cliu vao thuc tién.

Kétluan

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

Cac yéu cau khac

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

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

- Ban quyén: tac gid dong y trao ban quyén bai viét (bao gdm ca phan tom tat) cho Ban Bién tap
Tap chi.
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1.Khoa hoc tu nhién
Toan hoc va théng ké
Khoa hoc may tinh va théng tin
vatly
Héa hoc
Khoa hoc trai dat va méi trudng
Khoa hoc sy song
Khoa hoc nano
Khoa hoc tinh todn
Cac linh vuc khéac cta khoa hoc tu
nhién

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

. Cdng nghé sinh hoc cdng nghiép

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

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

3.Khoa hoc y - duge

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

Dugc hoc

. Céc linh vuc khac ctia Y - dugc hoc

4. Khoa hoc nong nghiép

. Tréng trot
. Chan nuoi
. Thay

Lam nghiép

. Thly san
. €bng nghé sinh hoc trong néng

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

. Tam ly hoc

Kinh té€ va kinh doanh
Khoa hoc gido duc

. Xahdi hoc

Phap luat
Khoa hoc chinh tri

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

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

. Triét hoc, dao dtic va tén giao

. Nghién ctiu vé khu vuc va quéc té

. C4c linh vuc khéac cla khoa hoc xa
hoéi va nhan van
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phuong phap dong luc phan ti.
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Ung dung cong nghé gia cong 16 sau chinh xic trong ché tao
nong sing bang phwong phap khoan gundrill.
Nguyén Vin Binh, Nguyén D¢ Thanh, Nguyén Anh Tién

Nghién citu sw chon lgc khi cia vat li€u nanocomposite
polyaniline.

Chu Vin Tuan, Hoang Thi Hién, Tran Trung, Nguyén Khic Théng
Nghién ctru danh gii mdt s6 tinh chit hoéa 1y cia diu dira
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Nguyén Trinh Hoang Anh, Nguyén Phuong, Ma Thi Bich
Thao, Bui Xuan Phuong, Pham Tuin Pat, Lé Minh Tung,
Nguyén Mai Duong
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Diing, Pham Coéng Hoat
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Binding free-energy calculation of ethanol on protein LUSH
in water by molecular dynamics.
Nguyen Hoa Mi, Dang Ung Van

The correlation between chemical composition and arsenic
contamination in groundwater of the northwest Hanoi.
Pham Hung Viet, Tran Thi Mai, Pham Thi Kim Trang, Vi Thi
Mai Lan, Vu Thi Duyen, Dao Manh Phu, Dieke Postma

Simultaneous determination of COD and Nitrate in waste
water by spectrophotometric method combined with
multivariate regression algorithm.

Nguyen Thi Ngoc Anh, Ta Thi Thao, Tran Manh Dat

Overview of the current techniques for iron recovery from
red mud.

Vu Duc Loi, Duong Tuan Hung, Nguyen Van Tuyen, Pham Son
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The topographical development history of the continental
shelf and coastal zone in the South Central Vietnam from
Da Nang to Phan Thiet.

Nguyen The Tiep, Ngo Quang Toan, Nguyen Bieu, Nguyen Tu
Dan, Tran Anh Tuan, Doan Thi Mai Khanh

Research on the behavior of structure with outriggers and
column - outrigger joints under seismic load.

Nguyen Hong Hai, Nguyen Hong Ha

Nonlinear buckling and postbuckling analysis of an
eccentrically stiffened E-FGM plate on elastic foundation in
the thermal environment.

Nguyen Dinh Duc, Pham Hong Cong, Ho Xuan Tinh

Application of the precision deep hole drilling technology
for manufacturing barrel by the gundrill process.
Nguyen Van Binh, Nguyen Duc Thanh, Nguyen Anh Tien

Research on gas selection of polyaniline nanocomposites.
Chu Van Tuan, Hoang Thi Hien, Tran Trung, Nguyen Khac Thong

Evaluation on physicochemical properties of virgin coconut
oil obtained by non-thermal processing technology.

Nguyen Trinh Hoang Anh, Nguyen Phuong, Ma Thi Bich Thao,
Bui Xuan Phuong, Pham Tuan Dat, Le Minh Tung, Nguyen Mai
Duong

Influence of molasses on the growth and
polyhydroxybutyrate accumulation of native bacteria
isolated in Ho Chi Minh city.
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