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NGHIEN CUU LGP PHU BAO VE CHONG AN MON THAN THIEN
MOI TRUGNG TREN CO SO EPOXY VA AXIT INDOL-3 BUTYRIC

Dén Toa soan 11-9-2006

TRINH ANH TRUC, BUI TRAN LUONG, TO THI XUAN HANG
Vién Ky thudt Nhiét doi, Vien Khoa hoc va Céng nghé Viét Nam

SUMMARY

The well documented toxicity and carcinogenicity of corrosion inhibitor pigments based on
chromate salts has led to a considerable research effort to identify environmentally acceptable
alternatives of equivalent efficiency. In this paper, indole-3 butyric acid (IBA) was used for the
improvement of the corrosion performance of an epoxy coating -applied on carbon steel.
Corrosion resistance of the coated steel was evaluated by electrochemical impedance
spectroscopy. It was found that a small quantity (2% ) of IBA significantly enhanced the protective
properties of the epoxy coating by comparison with the pure epoxy. In addition, the adhesion test

showed that IBA also improved the adhesion of the coating to the metal substrate.

-M3 DAU

Bdo v¢ chong an mdn cho kim loai bing 16p
phi hitu co luon duoe coi 13 phuwong tien hitu
hi¢u nhat, khodng 90% ciu kién kim loai trén
thé gidi dugce bdo vé bing cdc 16p phi hitu co.
Trong qud trinh van hanh, hau hét cc cdu kién
kim logi déu chiu va dap, mai mon gay nén
khuyét tat hodc trady xudc. Cic tic nhan in mon
nhu nltde, oxy va cdc chét dién ly thudng ngdm
qua cic khuyét tat d6 gay bong rop va phd hiy
mang tir bén trong 1am gidm ddng ké hiéu qua
bio vé clia mang. D€ khic phuc van dé nay, cic
hé son phii déu chita c4c loai bot mau (c ché
chéng dn mon, ¢ tic dung tu hin gin cdc vét
hu hong, Hiéu qua nhdt trong cdc loai bot mau
1a cdc hop chit cromat. Tuy nhién, c4c hop chét
crom thudng c¢6 déc tinh cao, duge xem nhu yéu

t6 nguy hiém gay 6 nhiém dét va ngubn nuée va

viée sir dung céc hop chét ndy dang din phaj
loai bo. Dd cé nhiéu cong trinh nghién ciu
nhim fim ra cdc hop chit mdi thay thé cromat
nhu st dung cic bot mau khéng doc hai [1 - 3],
str dung cdc chét e ché an mdn géc hi ¢o [4 -
6].

Di ¢6 nhi¢u cong trinh c¢ong b6 st dung cdc
hop chat di vong dé tic ch& dn modn thép cacbon
cho céc dung dich 1dy rtta, hiéu qua de ché an
mdn cha cdc hop chat ndy cing di duge ghi
nhan [7 - 9]. Tuy nhién, viéc sir dung céc chét di
vong trong 16p phi hitu co van con bi han ché
do khd nang hoa tan 16n chia cdc chdt nay trong
nudc gay bong rop mang.

Trong bai bdo nay, ching to1 nghién ctu st
dung axit indole-3 butyric nhu mot (e ché an
mon trong 16p phit epoxy trén nén thép cacbon.
Hop chét nay khéng doc hai, tan it trong nuéc
va thudng duge str dung nhu mét chat kich thich
tang trudng thuc vat,

II - THUC NGHIEM

1. Nguyén liéu
Nén kim loai nghién citu 1a thép cacbon
XC35, kich thuée 150 x 100 x 2 mm.

Chét tao mang 1a nhua epoxy Epon 828 vi
chdt déng ran géc amin Epikure 207, do hing
Herison (Dirc) cung cap.
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Axit indole-3 butyric (IBA) Ia loai tinh khiét
cia hang Sigma-Aldrich, ¢6 cong thic ciu tao
nhu sau:

/

C3HgCOOH

Ham lugng IBA dua vao mang epoxy 14 2%.
2. Phuong phap nghién ciru

Phuong phdp téng tré: sit dung hé 3 dién
cuc, dién cuc lam viéc 13 tdm thép phl ming
son, dién cuc so sdanh 14 dién cuc calomel, dién
cuc ddi 1a ludi platin. Cac phép do duge dat &
ch& do do tr dong, quét tir tan s& 100 kHz dén
10 mHz, trén may Autolab PG30 (Ha Lan). Moi
trudng xam thuc 1a dung dich NaCl 3%. Méi
phép do duogc tién hanh trén 3 miu dé khing
dinh kha nang lap lai.

Po bim dinh: Kha ning bam dinh cia mang
son duge xdc dinh trén dung cu Erichsen model
525 theo tiéu chuin ASTM D-4541. D6 bam
dinh duoc do sau khi mang son did khd hoan
toan (khoang 7 ngay sau khi tao méu).

3. Chuin bi mau

Maiu thép duge lam sach diu md bing xa
phong, rira sach bing nudc va lau lai bing dung
moi xylen, rira sach biing nudc cit, etanol, siy
kho, sau dé tao mang bang phuong phip quay ly
tam trén mdy Filmfuge 1110N (Sheen), chiéu
day mang sau khi kho 12 20 pum.

I - KET QUA VA THAO LUAN

Kha nang bao vé chéng an mon cia mang
cpoxy ¢6 chira IBA duge ddnh gid bang phuong
phdp do téng tr& dién hda. Phé 16ng trd cla cic
mang son dugc theo ddi theo thdi gian ngam
trong dung dich NaCl 3%. Trén hinh 1 vd 2 12
phé tong trd cla miu thép phi ming epoxy va
epoxy chita IBA sau | tudn, 5 tudn, 10 tuan va
20 tudn ngam trong dung dich NaCl 3%.
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Phén thuc, Q.cm?

Hinh I: Phé t6ng tr&y cla tdm thép phl ming epoxy sau cdc thdi gian ngam

khac nhau trong dung dich NaCl 3%

Quan sat cdc phd téng trd ta thiy:
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Sau 1 tudn ngam trong dung dich NaCl 3%, phd t8ng tr& clia ¢ hai méu da xudt hién hai
cung, cung O tin s6 cao dic trumg cho tinh chit cia mang son, cung & tdn 6 thap dic trung cho qué

trinh an mon trén bé mat thép [10].
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Phan thue, Q.cm?

Hinh 2: Phé 1dng trd cia tam thép phit ming epoxy cé chita 2% IBA sau cédc thdi gian ngam
khdc nhau trong dung dich NaCl 3%

Tuy nhién, so sanh hinh 1 va 2, dang phé va
gia tri téng tr&y clla ming €poxy va epoxy chia
IBA khac nhau nhiéu. Trong tudn dau tién, tong
trd clla mang epoxy va epoxy chita IBA gan nhu
trong duong nhau. Sau do, téng trd cla mang
EpoOXy suy glam lién tuc theo thdi gian ngﬁm
mau, con mang epoxy cé chira IBA suy giam
manh trong tudn diu tién sau d6 gilr 6n dinh cho
dén 140 ngay ngam trong dung dich NaCl 3%.
Trén thuc t& quan sat bé mat thép qua mang ta
thdy chi sau 5 tudn ngam mdu, bé mat thep phu
mang epoxy di c6 nhiéu diém gi, cic vét gi nay
lan rong va chuyén mau vang nau khi thoi gian
ngam mau ting.

béi véi mang epoxy chita IBA, ngay sau |
tudn ngam mau, pho tong tré cé dang du'(mg
thing Warburg & viing tin s6 thdp. Theo cdc tai
liéu dd cong bs, sy xudt hién clia dang éng trd
Warburg thé hién qua trinh Khuéch tan qua
ming qua mang [11, 12]. Dang Warburg nay
duy tri trong nhiéu tudn, ching td mang ¢é cic
10 16 rdt nho va khong lan rong. Quan sit bé mat

thép qua mang thdy xuét hién cac chdm gi den
sau 10 tudn thit nghiém. Thyc 1€ nhitng cham gi
nay duy tri nhiéu tudn khéng phat trién thém.

Kha niang bdo vé chdng an mon cia I6p phu
chéng an mon thudng duge theo ddi qua su bién
thién cta modul éng trd tai tn s6 xdc dinh theo
théi gian [13, 14].

Hinh 3 trinh bay bién thién clia modul t6ng
trd tai 10 mHz theo thdi gian ngam trong dung
dich NaCl 3%.

Theo hinh 3, modul téng trd cia miu epoxy
giam cham theo thoi gian, sau d6 6n dinh dén 7
tudn va tiép theo gidm lién tyc. Thue t&, chi sau
7 tudn méu bi gi nhiéu va chi sau 14 twan di lan
rong. VGi méu epoxy c6 chita IBA, tong ud
giam manh trong vong 2 tuan, c6 thé do mang
c6 khuyét tat véi su cé mat cia IBA. Sau dé
tong trd tang nhanh trong 2 tudn va giit én dinh
& gia tri twong doi cao cho dén 20 tuén. Su gia
tdng rd lai v 6n dinh cla tdng trd thé hién ro
rang kha nang tu sita chifa clla mang khi ¢6 mat
chit ¢ ch€ an mon [BA.
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Modul téng tr& tai 10 mHz, Q

106°
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Thén gian, ngay

Hinh 3: Modul tdng tré tai 10 mHz theo thai
gian ngam trong dung dich NaCl 3% cta miu
thép phu mang epoxy (x) va epoxy chita 2%
IBA (s)

Kha nang bao vé chdng an mon cila 16p phu
cling dugce theo ddi qua bién thién cla gid tri the
an mon theo thoi gian.

Hinh 4 trinh bay su thay déi cia gid tri th¢
in mon thép theo thdi gian cia thép phi mang
epoxy vi epoxy chita IBA.
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Hinh 4: Bién thién cha gid tri th€ an mdn cia.
thép phii ming epoxy (x) va epoxy cé chita 2%
IBA (e) theo thoi gian ngam trong dung dich
NaCl 3%

430

D&i véi madu epoxy, gid (ri th€ an mon on
dinh hon so vt epoxy chira IBA trong vong 14
tuan dau, sau dé chuyén dich dot ngot vé viing
catdt va git 6n dinh & gid tri thé an mon cla
thép tran trong dung dich NaCl 3%.

Tréi lai, gid tri thé dn mon cia miu cpoxy
c6 chita IBA dao dong rit nhiéu trong vong 14
twan gilta gid tri -550 va -100 mV, sau dé 6n
dinh hon & ving andt (khoang -250 mV). Su
thang gidng bat thuong cta gid tri th€ an mon
v&i su ¢ mit cha IBA trong mang ¢6 thé gidi
thich do hiéu tng tc ché in modn cha IBA taj
giao dién mang/kim loai. Ban ddu, sy cé mit
cha IBA gay nén khuyét tat trong mang lam
nudc va oxi dé ngdm qua mang dén bé mat kim
loai. Piéu ndy thé hién ¢ duding thing Warburg
& ving tan s thdp trén phd téng trd (hinh 2).
Khi phan Ung an mon xay ra tai giao dién
mang/kim loai, IBA chiét sudt tir trong ming va
tic ch€ phan (mg an mon 1am cho bé mat thép bi
thu dong, thé€ an mon chuyén dich vé viing andt.

Theo cdc cong trinh da cong bd trude day vé
kha nang Uc ché chdng an mon cla cic chat di
vong nita cho thép cacbon, 1BA ¢é kha nang e
ché an mon thép nhd su cho nhan dién tr gita
nguyén tr N giau dién tir ctia IBA vi céc orbital
d tréng ¢é mic nang luong thap cia Fe trén bé
mat thép [15]. Mat khac, nhdém cacboxylic trong
phan tir IBA ngoai vai 1ro tang d¢ phan cue cia
phan wr gidp cho IBA dé dang dén bé miit thép
con ¢é kha ning tao diéu kién thuan loi cho
phan dng thy dong thép nhd tinh chat 6n dinh
pH [16].

Song song véi do 18ng tré dién héa, kha
nang bém dinh clia mang trén nén thép ciing
duge khao sat. Bing 1 trinh bay do badm dinh
clia mang epoxy va epoxy chira IBA.

Bdng 1. PO bam dinh clla mang epoxy va epoxy
chita IBA trén nén thép cacbon

Lép phu b0 badm dinh, N/mm?*
epoXy 3,7
epoxy + 2% IBA 4,7

Két qua do bam dinh cho thiy su ¢6 mit cla
IBA Jam tang kha nang bdm dinh clia méang lén
bé mat kim loal. Su tang badm dinh nay duoc giai



thich do sy cé mat cua IBA tai giao dién
mang/kim loai. Cac két qua nay phil hgp véi céc
két qua do téng trd.

IV - KET LUAN

Kha nang bdo vé chdng an mon cla lép phu
epoxy véi su ¢d mat cta indol-3 butyric axit da
dugc khao sat bing phuong phdp do tong tr&
dién hoa. Cac két qua nghién citu cho thay su cé
mit ciz IBA 1am tiang kha nang bao vé chdng an
mon cta 16p phu epoxy. Su gia tang nay dugc
giai thich do hi¢u tng Gc ch&€ an mon cia IBA
tai giao dién mang/kim loai. Ngodi ra, su ¢d miit
cua IBA trong mang epoxy cling lam gia ting
ding k& kha nang bidm dinh clla mang trén bé
mat kim loai.

Lot cam on: Cdc tdc gid xin chdn thanh cdm on
chuwong trinh nghién ctin co bdn cua Nha nicge
dd@ hé irg kinh phi dé thuc hién cong trinh
nghién cuu nay.

TAI LIEU THAM KHAO

1. I. Sekine, T. Kato. Journal of the Qil and
Colour Chemist’s Association, 9, 256
{1987).

2. Y. M. Abu Ayana, S. M. El-Sawy and S. H.
Salah. Anti-Corosion Method and Materials,
44, 6, 381 (1997,

3. M. Zubielewicz, E. Kaminska-Tarnawska,
A. Kozlowska. Progress in Organic
Coatings, 53, 276 (2005).

4.

11.

12.

13.

14.

15.

16.

A. Braig. Progress in Organic Coatings, 34,
13 (1998).

F. Galliano, D. Landolt. Progress in Organic
Coatings, 44, 217 (2005).

Trinh Anh Truc, N. Pebere, To Thi Xuan

Hang, Y. Hervaud, B. Boutevin. Progress in
Organic Coatings, 49, 130 (2004).

M. Bouklah, N. Benchat, B. Hummouti, A.
Aouniti, 8. Kertit. Materials Letters. 60,
1901 (2006).

E. A. Noor. Corrosion Science, 47, 33
(2005).

L. John Berchmans, V. Sivan, S. Venkata

Krishna lyer. Materials
Physics, 98, 395 (2006).

Chemistry and

. L. Beaunier, I. Epelboin, I. C. Lestrade and

H. Takenouti. Surf. Technol., 4, 237 (1976).
Y. Chen, T. Hong, M. Gopal, W. P. Jepson.
Corrosion Science, 42, 979 (2000).

Liu Jianguo, Gong Gaoping, Yan Chuanwei.
Electrochimica Acta, 50, 3320 (2003).

G. Bierwagen, D. Tallman, J. Li, L. He, C.
Jeffcoate. Progress in Organic Coatings, 46,
148 (2003).

J. H, Park, G. D. Lee, A. Nishikata, T.
Tsuru. Corrosien Science and Technology,
4,1, 15(2005).

F. Bentiss, M. Traisnel, M. Lagrende. J.
Appl. Electrochem., 31, 41 (2001).

N. Ochoa, G. Baril, F. Moran and N. Pebere.
Journal of Applied Electrochem., 32 497 -
504 (2002).

431





