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NGHIEN CUU ANH HUGNG KEP CUA CLAY VA ION PHA TAP TOI
KHA NANG UC CHE QUA TRINH AN MON THEP CT3 CUA
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Vién K3 thudt nhiét déi, Vién Khoa hoc va Cong nghé Viét Nam

ABSTRACT

In this paper, the nanocomposites of polypyrrole and clay were prepared by chemical
polymerization. The polypyrole was doped by corrosion inhibiting molypdate anion. The
nanocomposite powder was dispered in PVA matrixes in order to study the influences of both
dopping anion and clay on corrosion of steel CT3. Results of the measurements of open circuit
potential, polarization and electrochemical impedance spectroscopy showed that in the presence
of clay andl/or molipdate anion the coatings containing polypyrrole obviously improved the
corrosion protection for steel in comparison with the cases of that consisting no dopping anion

and/or no clay.

- MO PAU

Cung véi su phat trién clia nganh cong nghé
vat liéu trong vai thap nién gan day su kham pha
va phat trién vat liéu polyme din da tr thanh
tam diém clia khoa hoc cong nghé va san xuat
vat liéu do nhitng tiém nang tng dung tuyét voi
ctia chdng [1]. Véi tinh dan dién (trang théi oxi
hod) va tinh ban dan (trang thai khi), polyme
dan c6 nhiéu tng dung quan trong nhu: chong
an mon va bao vé kim loai, vat liéu tang hinh,
bo cam bién, pin nhién liéu, mang trao ddi ion,
vat din quang hoc, thiét bi hién thil1[1]. Bdo vé
choéng an mon 1a mot Iinh vuc tng dung trién
vong clia polyme dan. Nho d6 ta c6 thé thay thé
céc phuong phdp xtr 1y bé mat truyén thong nhu
photphat hod, cromat hoa [2]. Nguyén nhan la
do polyme dén c6 kha nang pha tap dugc céc ion
¢6 kha nang tic ch€ an mon.

Vat liéu polyme nanocompozit da dugc cac
nha khoa hoc chi y dén va nghién citu nhiéu
trong khoang 20 nam gan day vi ching c6 nhiéu
tinh chat ndi troi hon so véi vat liéu polyme
compozit thong thudng. Polime/clay
nanocompozit ¢ tinh chat chan rat t6t doi véi
céc chat khi (O,, N,, CO,), nudc ... va dac biét 1a
kha nang ngan can su xam thuc cua cac tac nhan
gay an mon kim loai. Tinh chét che chan cao
clia polime/clay nanocompozit cé thé dugc giai
thich bang mo hinh dudng ziczac ctua khi qua
16p polyme dé. Khi mdt mang polyme/clay
nanocompozit dugc tao thanh, cic 16p clay dinh
huéng song song véi bé mat mang, do dé céc
tiéu phan xam thuc muén di qua mang thi phai
¢6 con duong ziczac dai hon xung quanh céc 16p
clay khong thdm nudc. Nhu vay su tang tinh
chét che chan 1a do cau tric 16p cla clay mang
lai. Trong cong trinh nay ching t6i nghién ctiu



tdc dong kép clia clay va ion pha tap dén kha
ning Gc ché an mon cua thép CT3 cula
nanocompozit polipirol/clay.

I - THUC NGHIEM

1. Hoa chat

- Pirol (Merck), natri molipdat: Na,MoO,.
2H,0 (Peking Chemical Work, Trung Qudc),

Amoni pesunfat (NH,),S,0; (APS) (Nha mdy
héa chat Quang Dong, Trung Qudc),
isopropanol  (Pic  Giang, Viét Nam),
Poly(vinylancol) (PVA, Peking Chemical Work,
Trung Quoc). Clay dugc 14y tit mé Di Linh,
duoc tinh ché theo phuong phédp huyén phu va
da dugc natri hod. Cac miu vat liéu dugc téng
hop theo tai liéu [2 — 4]. Cau tric vat Ly va hoa
hoc cua vat liéu duoc trinh bay trong tai liéu [4].

Tén mau Kihiéu | Clay, g | Pirol, ml | Chat pha tap, g | Isopropanol, ml | APS, g
Py(oxalat)/clay 4 3 1 0,33 15 3,94
PPy(molipdat)/clay C6 3 1 0,87 15 3,94
PPy(oxalat) B4 0 2 0,65 15 9,85
PPy(molipdat) B6 0 2 1,74 15 9,85

2. Thiét bi va phuong phap nghién ctu

Cic phuong phédp nghién ctu kha ning tc
ché€ an mon la: Do dién thé mach hé theo thoi
gian (E)), do dong an mon (I,,) theo phuong
phdp dudng cong phan cuc va do téng tr& [2, 5].
Thép CT3 c6 thanh phan va dugc st 1i bé mat
nhu trinh bay trong tai liéu [5]. D€ nghién citu
tdc dong clia clay va anion pha tap dé€n qua trinh
an mon thép CT3, chdng t6i st dung mau doi
chiing 1a C4 va B4 c6 st dung anion pha tap la
oxalat - mdt anion c6 kha nang tc ché qua trinh
an mon cua thép, duoc sit dung nhiéu trong viéc
ch€ tao mang PPy trén dién cuc thép. Mang phu
dugc ch€ tao bang cdch nghién nho 1,0 g vat
liéu, rdi phan tdn déu trong nén PVA. Viéc su
dung vat liéu PVA kém bén trong moi trudng
nuéc v6i muc dich thic ddy nhanh qua trinh
xam thuc cua anion ClI' qua mang pht kém bén
nay, nhim nghién citu tic dong kép clia clay va
anion molipdat t6i qué trinh chéng an mon cua
vat liéu nanocompozit PPy/clay. Cic phuong
phap dién hod dugc do trén mdy AutoLab 4.9
(GPES, FRA), xtr i s6 liéu trén may Autolab 4.9
(GPES, FRA) str dung 2 phan mém GPES —E,,
FRAS. Dung dich st dung trong nghién ctu
chong an mon 1a NaCl 3,5%.

11 - KET QUA VA THAO LUAN

1. Két qua chup phé tan xa tia X theo nang
luong (EDX)

Dé xac dinh su c6 mat ctia Mo trong vat liéu
tao thanh, ching t6i st dung phuong phap phé
tdn xa theo nang luong. Phé EDX cua C6 dugc
trinh bay & hinh 1.

Tur phé EDX, xudt hién pic cia Mo véi
phan tram tinh theo khéi lugng 1a 5,55%. Ngoai
ra ta con thdy su ¢ mat ctia cdc nguyén to c6
trong thanh phan cta khodng sét nhu Si, Al, O,
Ca, K[

Duéi day 1a phé tdn xa tia X theo ning
luong cua PPy(molipdat) (B6) (hinh 2). Quan sat
trén phé ta cling thdy pic clia Mo véi phéan tram
nguyén t6 theo khoi lugng 1a 12,57% 16n hon
ham lugng Mo ¢6 trong C6. Diéu nay hoan toan
hop 1y vi trong C6 ngoai polyme con cé clay.
Ngoai ra trén phé EDX ciing xuat hién pic cia
nguyén t6 C, N c6 trong thanh phan cia
polipirol.

Tuy nhién, phd tdn xa tia X chi x4c dinh
dugc su ¢6 mat clia cac nguyén t6 nang, con mot
sO0 nguyén t6 nhe nhu H thi khong phat hién
dugc bang phé EDX.

2. Po thé mach hé
a) Anh huidng ciia clay

Hinh 3 cho thay, gid tri E, cia B4 giam
nhanh va dat dén -0,69V, ching t6 dung dich
dién li da xam thuc dén nén thép va mau B4
chita anion pha tap oxalat khong cé kha nang tc



ch& qué trinh an mon thép. & mau C4 ciing chia
anion pha tap la oxalat, gia tri E, lic ddu duong
hon rat nhi€u so véi th€ an mon cla thép trdn
(mau CT3) va giam din theo thoi gian. Diéu nay
ching t6 rang mau C4 ¢6 kha nang tc ché qua
trinh an mon thép tuy nhién kha nang tc ché
qua trinh &n mon nay 1a khong cao do nhua nén

ma chiing t6i s dung trong nghién ctu la PVA,
khong bén trong moi trudng nude. Kha nang tc
ché& an mon cta mau C4 duogc giai thich do su c6
mat cua clay lam tang dién thé€ mach hd thém
mot gid tri AE,, sau mot khoang thoi gian 500s,
1000s va 1500s lan luot 1a 0,18 V; 0,14 V va
0,11 V.
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Hinh 1: Phé EDX ctia PPy(molipdat)/clay (C6)
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Hinh 3: Bién thién E, cia mang phu chia PPy pha
tap oxalat c6 clay (C4); khong c6 clay (B4) va thép

Tuong tu & hinh 4, su ¢ mat cla clay lam
tang kha nang tGc ché€ an mon thép cta mau C6
(th€ EO duong hon so v6i mau B6, khong c¢6 mat
cta clay). Su c6 mat ctia anion molipdat da lam
tang kha nang bao vé ciia mang, do d6 E, cla
B6 cao hon C4.

b) Anh hiuéng ciia cdc ion pha tap

O hinh 2 ching ta da thay anh huong cla su
c6 mat cua ion pha tap molipdat dén kha nang

Hinh 2: Phé EDX ctia PPy(molipdat) (B6)
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Hinh 4: Anh huéng cta clay dén bién thién E, cua
mang PPy pha tap molipdat :
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ttc ch€ cuia nanocompozit Ppy/clay. & hinh 5 mot
lan nita cho thdy mau B4 (pha tap oxalat) c6 gid
tri E; 4&m hon ca mau CT3 va khong ¢6 kha nang
bao vé chong an mon. Véi ion molipdat, dién
th€ E, tang 1én so vé6i trudng hop 16p phu chia
PPy pha tap oxalat.

3. Puong cong phan cuc gan

a) Anh hiiéng ciia clay



Hinh 6 cho thady mau C6 c6 lam tang thé dién
cuc so véi miu B6 phu hgp véi két qua do dién
th€ mach hé E;, nhung khong lam giam nhiéu
dong phan cuc. Diéu nay c6 thé gidi thich 1a do
nanocompozit dugc phan tan trong mang PVA
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Hinh 5: Anh hudng clia cdc ion pha tap dén bién
thién E, clia mang pht chita PPy
khong c6 clay

b) Anh hiuéng ciia ion pha tap
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Hinh 7: Anh huéng cha ion pha tap dén dudng

cong phan cuc clia mau PPy pha tap oxalat (B4)
va molipdat (B6)
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Hinh 7 cho ta thdy miu B4 c6 gid tri dién
thé E,,,, &m hon, mau B6. Su ¢6 mat cua ion pha
tap molipdat 1am cho dién thé an mon dich
chuyén vé gia tri duong hon so v6i B4. Dong
phan cuc cta ca 2 mau khong khac nhau nhiéu.
Nguyén nhan dugc giai thich 1a do mang phu
PVA kém bén.

kém bén, anion xam thuc ¢6 kha nang khuéch tan
qua 16p PVA dén bé mat cua thép. Tuy nhién,
chinh su kém bén ciia mang PVA ma ching ta c6
thé quan sit dugc su tic dong tich cuc cla clay
dén kha nang chong an mon ctia mang phu.
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Hinh 6: Anh hudng cta clay dén dudng cong

phan cuc ctia Ppy pha tap molipdat
co clay (C6), va khong cé clay (B6)
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¢) Anh hudng déng thoi ciia clay va ion pha tap

Ly

-0.60

1E-4

(\/l-\
< 1E-5)
= 1E6
<

— 1E-7

1E-8;

055 -0.50

E(V/SCE)
Hinh 8: Anh huéng clia clay va ion pha tap dén
duong cong phan cuc cta PPy pha tap oxalat
(C4) va molipdat (C6)

Xét tic dong dong thoi cua clay véi ion pha
tap cho thdy mau PPy c¢6 clay pha tap oxalat ¢
hiéu ng hoat héa bé mat lam giam thé€ E_,,
trong khi d6 miu PPy c6 clay pha tap molipdat
lam tang 16 rét dién thé an mon (hinh 8). Diéu
nay hoan toan thong nhat véi két qua phép do
th€ mach hé & trén.



Tu su phan tich trén, xét vé kha nang bao vé
chéng an mon cla cdc miu c6 thé thay rang
mau C6 vira ¢6 mat cla clay, vira ¢c6 mat cua
ion molipdat 1a c¢6 kha nang tGc ch€ sy an mon
cta thép 1a t6t hon.

4. Tong tré dién hoa

Quan sét trén phd téng tr& (hinh 9) ta thay
mang PPy pha tap oxalat cho gia tri tong tr&
thap hon va pha tap molipdat cho gi4 tri tong trd
cao hon.
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Hinh 9: Téng tr& mang phu chita PPy pha tap
oxalat (B4) va molipdat (B6) khongcé clay
IV - KET LUAN
Trong cong trinh nay ching téi da nghién
ctru anh hudng kép cua clay va anion pha tap
dén kha nang chéng dn mon cua nanocompozit
pilipirol/clay. Viéc nghién citu chéng an mon cé

su dung cac phuong phdp dién hod nhu do th&

mach hd, do dudng cong phan cuc gin va do
tng try dién hod. Cdc két qua chi ra ring su ¢6
mat cla clay 1am cho mang phu chat khit hon va
c6 vai trd che chan su xam thuc cua chét an mon
dén bé mat thép. Su c6 mit clia anion pha tap
molipdat c6 vai trd ngan can khi ¢6 qua trinh an
mon xay ra. Ké qua 1a nanocompozit
polipyrol/clay ¢6 kha nang tc ché kha t6t qua
trinh an mon. Viéc tng dung loai vat liéu nay
trong son chong an mon can dugc ti€p tuc
nghién citu dac biét khi polyme nén bén viing
trong moi trudng xam thuc nhu nhua epoxy hay
nhya ankyt. Nhitng két qua nghién ctu s€ duoc
trinh bay trong nhiing cong trinh ti€p theo.

Tuong tu nhu vay, mang pht chita PPy cé
clay pha tap oxalat cho gid tri tdng tr& thap hon
va pha tap molipdat cho gid tri téng tr& cao hon
(hinh 10). Céc két qua nay phu hgp véi két qua
do th€ mach hd va duong cong phan cuc. Su ¢
mit dong thoi cla clay va ion pha tap molipdat
dd 1am tong trd chia mau C6 tang 1én.

Tir cdc phép do th€ mach hd, dudong cong phan
cuc va phép do téng trd, chiing toi thay ring su c6
mat cta ion pha tap molipdat va clay c6 kha nang
tc ché€ va lam cham qua trinh dn mon.
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Hinh 10: Téng tré mang phu chita PPy ¢6 clay pha
tap oxalat (C4), molipdat (C6)
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