Tap chi Héa hoc,T.45 (4), Tr.427 - 431, 2007

NGHIEN cUU L6P PHU BAO VE CHONG AN MON THAN THIEN
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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.

- MO PAU

Bao vé chéng dn mon cho kim loai bang 16p
pht hitu co luon duge coi 1a phuong tién hitu
hiéu nhat, khoang 90% cau kién kim loai trén
thé€ gi6i dugc bao vé bang cdc 16p phu hitu co.
Trong qué trinh van hanh, hau hét cdc cdu kién
kim loai déu chiu va dap, mai mon gay nén
khuyét tat hoac tray xudce. Cac tdc nhan an mon
nhu nudc, oxy va cac chit dién ly thuong ngdm
qua cac khuyét tat d6 gay bong rop va pha hay
mang tlr bén trong 1Am gidm ddng ké hiéu qua
bao vé clia mang. D€ khic phuc véan dé nay, céc
hé son phu déu chia cédc loai bot mau tc ché
chong dn mon, ¢6 tdc dung tu han gian cdc vét
hu hong. Hiéu qua nhat trong céc loai bot mau
1a cac hop chat cromat. Tuy nhién, cac hop chat
crom thuong cé doc tinh cao, dugc xem nhu yéu
t6 nguy hiém gay 6 nhiém dét va nguén nuéc va
viéc st dung cac hop chat nay dang dan phai
loai bo. Pa ¢6 nhiéu cong trinh nghién citu
nhim tim ra cdc hgp chdt méi thay th€ cromat
nhu st dung cic bot mau khong doc hai [1 - 3],
str dung cac chat tc ché an mon goc hitu co [4 -
6].

Di ¢6 nhi€u cong trinh cong bo st dung cac
hop chat di vong dé tic ché an mon thép cacbon
cho céc dung dich tdy rira, hiéu qua tc ché an
mon cua cdc hop chat nay ciing da duoc ghi
nhan [7 - 9]. Tuy nhién, viéc st dung cac chat di
vong trong 16p pht hitu co van con bi han ché
do kha nang hoa tan 16n cla cac chat nay trong
nudc gay bong rop mang.

Trong bai bdo nay, chiing toi nghién ctu st
dung axit indole-3 butyric nhu mot tc ché an
mon trong 16p phu epoxy trén nén thép cacbon.
Hop chit nay khong doc hai, tan it trong nudc
va thuong duoc st dung nhu mot chat kich thich
tang trudng thuc vat.

II - THUC NGHIEM

1. Nguyén liéu
Nén kim loai nghién ciu la thép cacbon
X(C35, kich thude 150 x 100 X 2 mm.

Chit tao mang la nhua epoxy Epon 828 va
chat dong ran goc amin Epikure 207, do hang
Herison (Puc) cung cap.
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Axit indole-3 butyric (IBA) la loai tinh khiét
ctia hang Sigma-Aldrich, cé cong thic cau tao
nhu sau:

/

C3HgCOOH

Ham luong IBA dua vao mang epoxy 1a 2%.
2. Phuong phap nghién citu

Phuong phdp téng trd: st dung hé 3 dién
cuc, dién cuc lam viéc 1a tdm thép phi mang
son, dién cuc so sanh la dién cuc calomel, dién
cuc doi la ludi platin. Cac phép do duoc dat &
ché do do tu dong, quét tir tan s6 100 kHz dén
10 mHz, trén may Autolab PG30 (Ha Lan). Moi
truong xam thuc 1a dung dich NaCl 3%. Mbi
phép do duoc tién hanh trén 3 miu dé khang
dinh kha nang lap lai.
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Do bam dinh: Kha nang bam dinh ciia mang
son dugc xdc dinh trén dung cu Erichsen model
525 theo tiéu chuidn ASTM D-4541. Po bidm
dinh duoc do sau khi mang son da kho hoan
toan (khoang 7 ngay sau khi tao mau).

3. Chuén bi mau

Mau thép dugc 1am sach ddu md bing xa
phong, rira sach bang nudc va lau lai bang dung
moi xylen, rira sach biang nudc cat, etanol, say
kho, sau d6 tao mang bang phuong phdp quay ly
tam trén mdy Filmfuge 1110N (Sheen), chiéu
day mang sau khi kho 1a 20 pm.

111 - KET QUA VA THAO LUAN

Kha nang bao vé chong an mon clia mang
epoxy c6 chita IBA dugc ddnh gid bang phuong
phdp do téng tr& dién héa. Phé tong trd clia céc
mang son dugc theo doi theo thoi gian ngam
trong dung dich NaCl 3%. Trén hinh 1 va 2 la
phé téng trd ctia mau thép phit mang epoxy va
epoxy chia IBA sau 1 tuan, 5 tuan, 10 tuan va
20 tuan ngam trong dung dich NaCl 3%.
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Hinh 1: Phé tong trd clia tim thép phli mang epoxy sau cdc thoi gian ngam
khéc nhau trong dung dich NaCl 3%

Quan st cdc phé tong trd ta thay:
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Sau 1 tudn ngam trong dung dich NaCl 3%, phé téng tr& ctia ca hai miu da xudt hién hai
cung, cung & tan s6 cao dac trung cho tinh chat cia mang son, cung & tin s6 thip dac trung cho qua

trinh an mon trén bé mat thép [10].
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Hinh 2: Phé tong trd ciia tim thép phlt mang epoxy c6 chita 2% IBA sau cac thoi gian ngam
khac nhau trong dung dich NaCl 3%

Tuy nhién, so sdnh hinh 1 va 2, dang phé va
gid tri téng tr& cla mang epoxy va epoxy chia
IBA khac nhau nhiéu. Trong tudn déu tién, téng
tr& clla mang epoxy va epoxy chita IBA gan nhu
tuong duong nhau. Sau d6, tong tr& clia mang
epoxy suy giam lién tuc theo thoi gian ngam
mau, con mang epoxy cé chita IBA suy giam
manh trong tuan dau tién sau d6 gitt 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 tun ngdm mau, bé mat thép pht
mang epoxy da c6 nhiéu diém gi, cdc vét gi nay
lan rong va chuyén mau vang nau khi thoi gian
ngam mau tang.

Doi v6i mang epoxy chira IBA, ngay sau 1
tudn ngam mau, phd téng tré c6 dang dudng
thang Warburg & viing tin s6 thap. Theo céc tai
liéu da cong bo, su xuat hién cia dang tong try
Warburg thé hién qué trinh khuéch tdn qua
mang qua mang [11, 12]. Dang Warburg nay
duy tri trong nhiéu tuan, ching t6 mang cé cac
16 r6 rat nho va khong lan rong. Quan sat bé mat

thép qua mang thay xuét hién cac chdm gi den
sau 10 tuan thir nghiém. Thuc t€ nhitng chdm gi
nay duy tri nhiéu tuan khong phét trién thém.

Kha nang bao vé chong an mon cta 16p phi
chong an mon thuong duoc theo dbi qua su bién
thién cia modul téng trd tai tdn s6 xdc dinh theo
thoi gian [13, 14].

Hinh 3 trinh bay bién thién cia modul téng
trd tai 10 mHz theo thoi gian ngam trong dung
dich NaCl 3%.

Theo hinh 3, modul t6ng tr& clia miu epoxy
giam cham theo thoi gian, sau d6 on dinh dén 7
tudn va ti€p theo giam lién tuc. Thuc t&, chi sau
7 tudn mau bi gi nhiéu va chi sau 14 tuén da lan
rong. V6i miu epoxy c6 chia IBA, téng tr&
giam manh trong vong 2 tudn, c6 thé do mang
c6 khuyét tat v6i su c6 mat cua IBA. Sau d6
tong trd ting nhanh trong 2 tudn va giit 6n dinh
& gid tri tuong d6i cao cho dén 20 tuan. Su gia
tang tr& lai va on dinh cta tong trd thé hién rd
rang kha nang tu stta chita ctia mang khi ¢6 mat
chat tic ch€ an mon IBA.

429



-
o
~

-
o

o
T

-
o
o

Modul téng tr& tai 10 mHz, Q

-
o

rS
T

00—
0 50 100

150
Thoi gian, ngay
Hinh 3: Modul t6ng trd tai 10 mHz theo thoi
gian ngam trong dung dich NaCl 3% cua mau
thép phu mang epoxy (x) va epoxy chita 2%
IBA (*)

Kha nang bao vé chong an mon cta 16p phi
cling dugc theo d6i qua bién thién clia gid tri thé
an mon theo thoi gian.

Hinh 4 trinh bay su thay déi cua gid tri the
an mon thép theo thoi gian cta thép phii mang
epoxy va epoxy chita IBA.
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Hinh 4: Bién thién cua gi4 tri th€ an mon cta
thép phti mang epoxy (x) va epoxy c6 chia 2%
IBA () theo thoi gian ngam trong dung dich
NaCl 3%
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D6i véi méu epoxy, gid tri thé an mon 6n
dinh hon so véi epoxy chia IBA trong vong 14
tudn dau, sau d6 chuyén dich dot ngot vé viing
catot va gilt 6n dinh & gid tri th€ an mon cla
thép tran trong dung dich NaCl 3%.

Trai lai, gia tri th€ an mon cta mau epoxy
c6 chira IBA dao dong rat nhiéu trong vong 14
tudn gifta gid tri -550 va -100 mV, sau d6 6n
dinh hon & vung anot (khoang -250 mV). Su
thang gidng bat thuong cta gia tri th€ an mon
v6i su c6 mat cha IBA trong mang c6 thé giai
thich do hiéu tng tc ch€ an mon cua IBA tai
giao dién mang/kim loai. Ban dau, su c6 mat
ctia IBA gay nén khuyét tat trong mang lam
nudc va oxi dé ngdm qua mang dén bé mat kim
loai. Piéu nay thé hién & dudong thing Warburg
O ving tan s thdp trén phd téng trg (hinh 2).
Khi phan tng an mon xay ra tai giao dién
mang/kim loai, IBA chiét sudt tit trong mang va
tic ché phan ting dan mon lam cho bé mat thép bi
thu dong, thé an mon chuyén dich vé viing anot.

Theo cac cong trinh da cong bo trude day vé
kha nang tc ché€ chéng an mon cta cac chat di
vong nito cho thép cacbon, IBA c6 kha nang tc
ch&€ an mon thép nho su cho nhan dién tir gitta
nguyén tu N giau dién tlr cia IBA va céc orbital
d tréng c6 mic nang lugng thap cua Fe trén bé
mat thép [15]. Mat khac, nhém cacboxylic trong
phan tir IBA ngoai vai tro tang do phan cuc cta
phan tir gidp cho IBA dé dang dén bé mat thép
con c¢6 kha nang tao diéu kién thuan loi cho
phan tng thu dong thép nhd tinh chét 6n dinh
pH [16].

Song song v6i do téng trd dién hoéa, kha
nang bam dinh cla mang trén nén thép ciing
dugc khao sat. Bang 1 trinh bay do bam dinh
clia mang epoxy va epoxy chira IBA.

Bdng 1: B bam dinh cia mang epoxy va epoxy
chita IBA trén nén thép cacbon

LGp phu Do bam dinh, N/mm®
epoxy 3,7
epoxy + 2% IBA 4,7

Két qua do bam dinh cho thdy su ¢6 mat ctia
IBA lam tang kha nang bam dinh clia mang 1én
bé mit kim loai. Su taing bam dinh nay dugc giai



thich do su c6 mat cia IBA tai giao dién
mang/kim loai. Cac két qua nay phu hop véi cac
két qua do tong tro.

IV - KET LUAN

Kha nang bao vé chong an mon cta 16p phi
epoxy véi su ¢é mat cta indol-3 butyric axit da
duoc khdo sit bang phuong phdp do téng tr&
dién hoa. Cac két qua nghién cttu cho thdy su ¢
mat cia IBA lam tang kha nang bao vé chéng an
mon cua 16p pht epoxy. Su gia tang nay dugc
giai thich do hiéu tng tic ch€ an mon cta IBA
tai giao dién mang/kim loai. Ngoai ra, su c6 mat
cta IBA trong mang epoxy ciling lam gia tang
ddng ké kha nang bam dinh clia mang trén bé
mat kim loai.

Loi cam on: Cdc tdc gid xin chdan thanh cam on
chuong trinh nghién citu co bdn ciia Nha nudc
da hé tro kinh phi dé thuc hién cong trinh
nghién citu nay.
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