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KHA NANG BAO VE CHONG AN MON CUA MANG
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SUMMARY

Electrosynthezation processe of Ppyla-Fe,0; nano-composite films on the iron have been
investigated in solution containing potassium tetraoxalate, pyrrole and nano o-Fe,O; in
suspension with and without surfactants. The film formed in solution with dodecylsulfate anionic
surfactant gives the best results of protection against corrosion of iron. This film can protect
metal in NaCl 3% corrosion solution during 370 hours, two times longer than which formed in
solution with cetyl trimethyl amonium cationic surfactant and five times longer than polypyrrole

film without nano-oxide.

- MG DAU

Kha nang bao vé chéng an mon cua céc
polyme dan néi chung va polypyrol (Ppy) néi
riéng da va dang duoc nhiéu nha khoa hoc trong
va ngoai nudc quan tadm nghién cuu [1, 2].
Nhitng két qua gan day da chi ra ring mang Ppy
bén an mon duoc téng hop truc tiép trén bé mat
sdt thép bang phuong phap dién hod trong dung
dich tetraoxalat kali (PTO) [3]. Thoi gian bao vé
ch6ng an mon c6 thé dugc cdi thién khi sir dung
cac oxit kim loai dua vao Ppy nhidm tao
composit [4] hoac pha tap vao polyme cac ion
hoat dong bé mat c¢6 kich thude 16n [5]. Bai bdo
ndy gidi thiéu céc két qua nghién ciu téng hop
dién hoa nano-composit trén co s& Ppy va nano-
oxit (a-Fe,0;) khi ¢c6 mat cac anion va cation
hoat dong bé mat, ciing nhu khao sat kha niang
bao vé chong an mon cua cic mang polyme dan
dién tao thanh.

I - THUC NGHIEM

Cac phép do dién hoa duogc thuc hién trén hé
thiét bi Autolab 30 (Eco. Co. Ha Lan) tai Vién
K¥ thuat nhiét déi, trong binh do ¢6 dung tich
200 ml v6i hé 3 dién cuc: Dién cuc doi la lugi
platin (Pt), dién cuc so sanh: sunfat thuy ngan
Hg/Hg,S0,/K,SO, bao hoa (SSE) va dién cuc
lam viéc 1a sat nguyén chat (99,99%), c¢6 dién
tich 1am viéc 0,2 cm?.

Mang nano-composit Ppy/a-Fe,O; dugc
toéng hop trong dung dich PTO 0,05M, pyrol 0,1
M, nano a-Fe,O; khi ¢6 va khong cé mat céc
chit hoat dong bé mat. a-Fe,0, 1a san phim
thuong mai cta Aldrich, ton tai duGi dang bot
min, mau den, ¢6 céu tric hat dang hinh ciu
duong kinh 5 — 10 nm. Cic anion va cation
hoat dong bé mat dugc st dung trong nghién
ctiu nay la dodecylsulfat (DS’) va cetyl trimetyl
amonium (CTAY).
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Nghién cttu dac tinh cta chét hoat dong bé
mat trong dung dich tao mang dugc thuc hién
nho dién cuc chon loc ion va ham lugng nano
oxit trong polyme dugc phan tich in-situ nho
can vi lugng thach anh.

C4c mang nano-compozit sau khi téng hgp
c6 chiéu day 3 - 4 um tuong tng véi dién tich
téng hop 2C/cm® duoc trdng qua nudc cét, dé
kho, sau d6 phan tich bé mat bang kinh hién vi
dién tir quét (SEM) va thir nghiém an mon bang
cach theo doi dién th€ mach hé theo thoi gian
ngam mau trong dung dich NaCl 3%.

I - KET QUA VA THAO LUAN

1. Pac tinh cua cac chat hoat dong bé mat

Ion DS va CTA" la céc chat hoat dong bé
mat, c6 kha nang hdp phu va che pha 16n. Khi
nong do cta né trong dung dich dat dén gia tri
gi6i han (ndong do0 CMC) thi c6 hién tuong tao
mixel keo, 1am thay d6i cau tric cling nhu céc
tinh chét hod 1y: do dan dién, siic cang bé mat,
do phan tdn dnh séng... Nong do0 CMC thudng
¢ gid tri nho va phu thudc vao ban chat cua
chét hoat dong bé mat, cac ion trong dung dich
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va dung moi... Do d6, nong do chat hoat dong
bé mat trong dung dich tao mang déng vai tro
quyét dinh dén qud trinh xay ra trén bé mat
phan chia pha, qud trinh tdng hop dién ho4 ciing
nhu dac tinh cla mang polyme sau nay.

Noéng do0 CMC cua chat hoat dong bé mat
trong dung dich tao mang dugc xdc dinh bing
dién cuc chon loc ion. Dién th€ tuong d6i cta
dién cuc nay phu thudc tuyén tinh vao nong do
cic ion don trong dung dich, chinh vi vay ching
ta c6 thé xac dinh duoc néng do CMC cta DS
va CTA" trong dung dich chinh 1a nong do ma
tai d6 dién thé khong thay déi khi bé sung thém
chat hoat dong bé mat. Hinh 1 da chi ra ndong do
CMC cua DS va CTA" trong dung dich PTO
0,05M va pyrol 0,1 M lan luot 1a 1,26.10° M va
10“M. Pai luong nay duong nhu khong thay ddi
khi c6 mat nano-oxit trong dung dich, tuy nhién
do ¢6 su hdp phu cua chat hoat dong bé mat trén
cac hat oxit, nén nong do cac ion don cua chat
hoat dong bé mit trong dung dich khong ¢6 oxit
luon 16n hon so véi dung dich cé6 mait oxit.
Luong chat hoat dong bé mat da hap phu trén
oxit dugc xdc dinh nhu trén hinh 1 cho thay kha
nang hap phu cta DS 16n hon nhiéu so véi
CTA".

140

—e— DS trong PTO+pyrol

80+ o o --0-- DS trong PTO+pyrol+nano-oxit

40

04

E (mV)

.40

-804

-1204 DS’ hap phu : —e—o
-5.5 -5.0 -4.5 -4.0 -3.5 -3.0 -2.5 -2.0
log C (log M)

a, Truong hop DS

- -0 - CTAT trong PTO+pyrol

120 LR

100

E (mV)

80

60

CTAhdpphu

40 T T T T
-55 -5.0 -4.5 -4.0 -35 -3.0

log C (log M)
b, Truong hgp CTA"

Hinh I: Bién thién dién th€ dién cuc chon loc ion theo ndng do chat hoat dong bé mat

2. Téng hop mang nanocompozit

Céc mang polyme dan dién duoc téng hop
bing phuong phéap dién hoa tai mat do dong 1
mA/cm?, lan lugt trong cdc dung dich PTO,
pyrol khong c6 va cé nano-oxit (1 g/l + 16 g/l),
trong cd hai truong hop khong c6 va cé mat chat

264

hoat dong bé mat (10*M =+ 16.10“* M). Pudng
cong biéu dién su bién thién dién thé theo thoi
gian téng hop polyme trong cic dung dich trén
c6 cung mot dang chung nhu dugc mo ta trén
hinh 2, ching t6 su ¢ mat clia oxit va cdc chat
hoat dong bé mat trong khoang néng do khao
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Hinh 2: Su bién thién dién thé theo thoi gian téng
hop polyme & I = ImA/cm?

Khéi lugng mang polyme hinh thanh trong
qué trinh t6ng hop dién hod duoc xdc dinh in-
situ nho can vi lugng thach anh trén dién cuc
thach anh phu mot 16p vang mong. Khoi lugng
tang gin nhu tuyén tinh véi thoi gian tao mang
va hé s6 gbéc phu thuoc vao thanh phan dung
dich tao mang (hinh 3). Kh6i lugng mang
composit téng hop trong dung dich PTO 0,05
M, pyrol 0,1 M, nano-oxit 2 g/l c6 mat cic
anion hodac cation hoat dong bé mat 2.10* M da
duoc so sdnh véi cdc mang polyme duoc tdng
hop trong dung dich c6 va khong c6 oxit nhung
vang mat chat hoat dong bé mat. Két qua thu
dugc trén hinh 3 da chi ra rang cic nano-oxit
dugc dwa vao trong thanh phan clha mang
polyme, do d6 1am tang khdi lugng so v6i mang
polyme duoc téng hop trong dung dich khong
c6 oxit. Viéc cho thém cdc chat hoat dong bé
mat, c6 kha nang hap phu xung quanh cac nano
oxit da lam thay déi ham lugng oxit trong
polyme. D6i v6i anion hoat dong bé mat DS,
cac oxit dugc hdp phu va tao thanh phan ti tich
dién am, chuyén dich dén ving anot dudi tdc
dung cua dién trudng va lam tang ham lugng
oxit trong polyme so véi trudng hop khong cé
chét hoat dong bé mat. Nguoc lai trong trudng
hop cation CAT, cic oxit bi hap phu va hinh
thanh cdc phan tr tich dién duong, dich chuyén
vé catot. Do d6 trong trudng hop nay, ham
lugng oxit trong polyme lai gidm so v6i mang
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Hinh 3: Su bién thién khdi lugng in-situ clia
mang polyme trong qua trinh téng hop dién hoa.

dugc hinh thanh trong dung dich vang mat chat
hoat dong bé mat.

3. Cau tric hinh thai hoc cia ciac mang
polyme

Cic mang polyme tao thanh cé mau den
xam, cdu tric dang hat nhu duge mo ta trén hinh
4. Cdc anh SEM da chi ra rang khi vang mat
chat hoat dong bé mat, cdc hat nano oxit dugc
dua vao mang cé xu huéng co cum va phan bg
khong déu trong polyme (hinh 4b). Khi ¢ mat
chat hoat dong bé mat, cic oxit bi hap phu baoi
cdc chat hoat dong bé mat, phan tin tét trong
dung dich va polime, do d6 cau trdic bé mat
mang polyme thu dugc déng nhat va min hon
nhiéu so v6i mang Ppy/oxit ving mat chét hoat
dong bé mat (hinh 4c, d).

4. Kha nang bao vé chéng an mon

Hinh 5 cho thdy dién th€ mach h& clia nano-
compozit Ppy/o-Fe,O; & trang thai oxi hoa luon
duong hon so véi dién thé an mon cula sét, nén
n6 bao vé sat thép theo co ché anot. Thoi gian
bao vé kim loai dugc tinh tr khi ngam mau
trong dung dich tht nghiém dén khi dién thé&
chung ctia hé giam dén dién th€ an mon ctia kim
loai nén (< -0,9 V/SSE).

Hinh 5a mo6 ta su bién thién dién thé€ theo
thoi gian ngdm mau trong NaCl clia cdc mang
polyme duoc téng hop trong dung dich PTO
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Khao sat anh hudng cua nong do anion va
cation hoat dong bé mit trong dung dich tao
mang dén thoi gian bdo vé chdng an mon cla

Ppy/nano-oxit
Hinh 4: Cau tric bé mat mang polyme thu dugc

mang nano-compozit Ppy/o-Fe,0; 1an luogt dugc
thé hién trén hinh 5b va 5c. Nhin chung, su c6
mat cta céc chat hoat dong bé mat c6 tic dung
hdp phu va gilt cho cdc nano-oxit khong bi co
cum va phan tén t6t hon trong dung dich ciing
nhu trong polyme, do d6 mang thu dugc dong
nhat va xit chit, cai thién thoi gian bao vé chéng
an mon kim loai. Khi néng do chat hoat dong bé
mat qua 16n, ngoai hién tugng hap phu trén oxit,
cdc chét hoat dong bé mat con hap phu manh
trén bé mat dién cuc lam viéc, ddn dén thay déi
cdu trdc ciing nhu dac tinh clia mang polyme tao
thanh va lam giam kha nang bao vé chong an
mon. Nong do chat hoat dong bé mat thich hop
cho mang nano-compozit bén an mon la 2.10*
M déi v6i DS hoac 4.10* M trong truong hop
CTA".
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a, Mang polyme téng hop trong
dung dich PTO 0,05 M, pyrol 0,1 M
va nano-oxit & cdc néng do khac
nhau

Thdi gian ngam mau (h)

b, Mang polyme téng hop trong
dung dich PTO 0,05 M, pyrol 0,1
M, nano-oxit 2g/l c¢6 mat DS & cac
ndng do khac nhau

Thdi gian ngdm méu (h)

¢, Mang polyme téng hop trong
dung dich PTO 0,05 M, pyrol 0,1
M, nano-oxit 2 g/l c6 mat CTA" &
céc nong do khac nhau

Hinh 5: Su bién thién dién th€ mach hd theo thoi gian ngdm mau trong dung dich an mon NaCl 3%

Trong dung dich chia anion hoat dong bé
mat DS, c4c oxit dugc dua vao trong Ppy khong
nhitng nho qud trinh khuéch tdn, ma con nho
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hién tuong dién chuyén nén luong oxit trong
polyme 16n, hon nita ion DS ¢6 thé déng vai trd
ion d6i trong mach polyme, do d6 kha nang bao



IV - KET LUAN

Mang nano-compozit trén co s& polyme dan
dién va oxit sat a-Fe,O, ¢6 kich thuéc nano da
duoc téng hop bang phuong phap dién hod trong
dung dich chita PTO, pyrol, nano-oxit cé va
khong c¢6 chat hoat dong bé mat. Mang
compozit thu duoc da cai thién ding ké kha
nang bao vé chéng an mon kim loai so véi cic
mang Ppy khong c6 oxit. Khao sat sy c6 mat
cla céc chat hoat dong bé mat trong dung dich
tao mang da chi ra rang anion hoat dong bé mat
hap phu xung quanh oxit tao thanh phan tur tich
dién am, dé dang di vao trong mang polyme nho
qud trinh dién chuyén. Ngugc lai cdc cation hoat
dong bé mat hap phu xung quanh nano-oxit va
tao thanh céc phan tr tich dién duong, chuyén
dong vé phia catot, do dé cdc nano-oxit kho
khuéch tin vao trong polime. Cdc chét hoat
dong bé mat cling ¢6 kha nang dc ché kim loai
chong an mon tuy nhién & cac mic do rat khac
nhau va dat dugc thoi gian bao vé kim loai nén

t6i wu & nong do rat nho: 2.10* M déi véi DS
hoac 4.10* M doi v6i ATC'. Trong diéu kién
tong hgp t6i uu, cdc mang nano-compozit hinh
thanh trong dung dich chita DS cho hiéu qua
béo vé cao hon so v4i mang tao trong dung dich
c¢6 mat ATC* va cao hon nhi€u so véi mang
composit vang mat chat hoat dong bé mat.

Loi cam on: Cong trinh hoan thanh véi su ho
tro kinh phi cia chuong trinh nghién ciiu co bdn
trong Khoa hoc tw nhién, chiing toi xin trdn
thanh cdm on.

TAI LIEU THAM KHAO

1. D. E. Tallman, G. Spinks, A. Dominis, and
G. G. Wallace. J. Solid State Electrochem.,
73 - 84, 6 (2002).

2. G. Spinks, A. Dominis, G. G. Wallace, and
D. E. Tallman. J. Solid State Electrochem.,
6, 85 - 100, (2002).

3. H. Nguyen Thi Le, B. Garcia, C. Deslouis,
and Q. Le Xuan. Electrochimica Acta, 46,
4259 - 4272 (2001).

4. B. Garcia, A. Lamzoudi, F. Pillier, H.
Nguyen Thi Le, and C. Deslouis. Journal of
The Electrochemical Society, 149, B560 -
B566 (2002).

5. N.T. L. Hien, B. Garcia, A. Pailleret, and C.
Deslouis. Electrochimica Acta, 50, 1747 -
1755 (2005).

267



	 
	I - Më ®Çu
	1. §Æc tÝnh cña c¸c chÊt ho¹t ®éng bÒ mÆt
	 
	2. Tæng hîp mµng nanocompozit
	3. CÊu tróc h×nh th¸i häc cña c¸c mµng polyme

	4. Kh¶ n¨ng b¶o vÖ chèng ¨n mßn
	IV  - KÕt luËn




