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ABSTRACT 

hi 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 
dapping anion and clay on corrosion of steel CTS. Results of the measurements of open circuit 
potential, polarization and electrochemical impedance spectroscopy showed that in the presence 
of clay and/or molipdate anion the coatings containing polypyrrole obviously improved the 
corrosion protection for steel in comparison with the cases of that consisting no dapping anion 
and/or no clay. 

I - MO D A U 

Ciing vdi sir phat triln cua nganh cong nghe 
vat lieu trong vai thap nien gin day su kham pha 
va phat trien vat lieu polyme din da trd thanh 
tam diem ciia khoa hgc cdng nghe va san xuat 
vat lieu do nhirng tilm nang irng dung tuyet vdi 
ciia chiing [1]. Vdi tfnh din dien (trang thai oxi 
hoa) va tfnh ban din (trang thai khir), polyme 
din cd nhieu irng dung quan trgng nhu: chdng 
an mdn va bao ve kim loai, vat lieu tang hinh, 
bg cam biln, pin nhien lieu, ming trao ddi ion, 
vat din quang hgc, thiit bi hiln thi. . .[l]. Bao ve 
chdng an mdn la mdt ITnh vuc irng dung trien 
vong ciia polyme din. Nhd dd ta cd the thay the' 
ciic phucmg phap xir ly bl mat truyin thdng nhu 
photphat hoa, eromat hoa [2]. Nguyen nhan la 
do polyme din cd kha nang pha tap dugc cac ion 
cd kha nang ire che an mdn. 

Vat lieu polyme nanocompozit da dugc cac 
nha khoa hoc chii y de'n va nghien cii'u nhilu 
trong khoang 20 nam gin day vi chiing cd nhilu 
tfnh chit ndi trdi ban so vdi vat lieu polyme 
compozit thong thudng. Polime/clay 
nanocompozit cd tinh chat chan rit tdt ddi vdi 
cac chit khf (O2, N2, CO2), nudc ... va dac biet la 
kha nang ngan can su xam thuc ciia cac tac nhan 
gay an mdn kim loai. Tfnh chat che chan cao 
cua polime/clay nanocompozit cd the dugc giii 
thfch bang md hinh dudng ziczac ciia khf qua 
ldp polyme dd. Khi mot ming polyme/clay 
nanocompozit dugc tao thanh, cac ldp clay dinh 
hudng song song vdi bl mat mang, do dd cac 
tieu phan xam thuc mudn di qua mang thi phii 
cd con dudng ziczac dii ban xung quanh cac ldp 
clay khdng thim nudc. Nhu vay sir tang tfnh 
chit che chin la do ciu triic ldp ciia clay mang 
lai. Trong cdng trinh nay chiing tdi nghien cun 
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tac ddng kep ciia clay va ion pha tap den kha 
nang ire che an mdn ciia thep CT3 ciia 
nanocompozit polipirol/clay. 

II - THUC NGHIEM 

1. Hoa chait 

- Pirol (Merck), natri molipdat: Na2Mo04. 
2H2O (Peking Chemical Work, Trung Qud'c), 

Amoni pesunfat (NH4)2S208 (APS) (Nha may 
hda chit Quing Ddng, Trung Qud'c), 
isopropanol (Dire Giang, Viet Nam), 
Poly(vinylancol) (PVA, Peking Chemical Work, 
Trung Qud'c). Clay dugc lay tir md Di Linh, 
dugc tinh che theo phuang phap huyIn phii va 
da dugc natri hoa. Cac miu vat lieu dugc tdng 
hgp theo tai lieu [ 2 - 4 ] . Ciu triic vat Ly va hoa 
hgc ciia vat lieu dugc trinh biy trong tai lieu [4]. 

Ten miu 

I^(oxalat)/clay 

PPy(molipdat)/clay 

PPy(oxalat) 

PPy(molipdat) 

Ki hieu 

C4 

06 

B4 

B6 

Clay,g 

3 

3 

0 

0 

Pirol, ml 

1 

1 

2 

2 

Chit pha tap, g 

0,33 

0,87 

0,65 

1,74 

/iopropanol, ml 

15 

15 

15 

15 

APS,g 

3,94 

3,94 

9,85 

9,85 

2. Thiet bj va phuofng phap nghien cuti 

Cac phuang phap nghien cuu kha nang uc 
che an mdn la: Do dien the mach hd theo thdi 
gian (Eo), do ddng an mdn (I„„) theo phucmg 
phap dudng cong phan cue va do tdng trd [2, 5]. 
Thep CT3 cd thanh phan va dugc sir If bl mat 
nhu trinh bay trong tai lieu [5]. Dl nghiln ciiu 
tic ddng ciia clay va anion pha tap din qua trinh 
an mdn thep CT3, chiing tdi sir dung miu dd'i 
chiing la 04 va B4 cd sir dung anion pha tap la 
oxalat - mot anion cd kha nang lic chi qua trinh 
an mdn ciia thep, dugc sir dung nhilu trong viec 
chi tao mang PPy tren dien cue thep. Mang phii 
dugc che tao bing each nghiln nhd 1,0 g vat 
lieu, rdi phan tan diu trong nin PVA. Viec sir 
dung vat lieu PVA kem bin trong mdi trudng 
nude vdi muc dich thiic day nhanh qua trinh 
xam thuc ciia anion Q" qua mang phii kem bin 
nay, nhim nghien ciiu tic dgng kep ciia clay va 
anion molipdat tdi qua trinh chd'ng an mdn ciia 
vat lieu nanocompozit PPy/clay. Cac phucmg 
phap dien hoa dugc do tren may AutoLab 4.9 
(GPES, reA), xir If sd lieu tren may Autolab 4.9 
(OPES, FRA) sir dung 2 phin mim GPES -E„, 
ERAS. Dung dich sir dung trong nghien cihi 
chdng an mdn la NaCl 3,5%. 

Ill - KET QUA v A T H A O L U A N 

1. Ket qua chup phd tan xa tia X theo nang 
luong (EDX) 

Di xac dinh su cd mat ciia Mo trong vat lieu 
tao thanh, chiing tdi sir dung phucmg phap phd 
tan xa theo nang lugng. Phd EDX ciia 06 dugc 
trinh bay d hinh 1. 

Tir phd EDX, xuit hien pic ciia Mo vdi 
phin tram tfnh theo khd'i lugng la 5,55%. Ngoai 
ra ta cdn thay sir cd mat ciia cic nguyen to cd 
trong thanh phin ciia khoang set nhu Si, Al, O, 
Ca, K... 

Dudi day la phd tan xa tia X theo nang 
lugng ciia PPy(molipdat) (B6) (hinh 2). Quan sit 
tren phd ta cung thiy pic ciia Mo vdi phin tram 
nguyen td theo khdi lugng la 12,57% ldn hon 
him lugng Mo cd trong 06. Dilu nay hoan toin 
hgp ly vi trong 06 ngoai polyme cdn cd clay. 
Ngoii ra tren phd EDX cung xuat hien pic ciia 
nguyen td C, N cd trong thanh phin cua 
polipirol. 

Tuy nhien, phd tan xa tia X chi xac dinh 
dugc su cd mat ciia cac nguyen to nang, cdn mdt 
sd nguyen td nhe nhu H thi khdng phat hien 
dugc bing phd EDX. 

2. Do the mach hd 

a) Anh hifdng ciia clay 

Hinh 3 cho tha'y. gia tri EQ ciia B4 giam 
nhanh va dat din -0,69V, chirng td dung dich 
dien li da xam thuc din nin thep va miu B4 
chiia anion pha tap oxalat khdng cd kha nang lie 
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che qua trinh an mdn thep. d miu 04 ciing chira 
anion pha tap la oxalat, gia tri EQ liic diu ducmg 
han rit nhilu so vdi the an mdn ciia thep trin 
(miu CT3) vi giam din theo thdi gian. Dieu niy 
chirng td ring miu 04 cd kha nang ire chi qua 
trinh an mdn thep tuy nhien kha nang lie che 
qua trinh an mdn nay la khdng cao do nhua nin 

mi chiing tdi sir dung trong nghien ciiu la PVA, 
khdng bin trong mdi trudng nudc. Kha nang ire 
che an mdn ciia miu 04 dugc giai thich do sir cd 
mat ciia clay lam tang dien the mach hd them 
mdt gii tri AEQ, sau mdt khoang thdi gian 500s, 
1000s va 1500s lin luat la 0,18 V; 0,14 V va 
0,11 V. 

Hinh 1: Phd EDX ciia PPy(molipdat)/elay (06) Hinh 2: Phd EDX ciia PPy(molipdat) (B6) 

2000 

Hinh 3: Bien thien EQ eiia mang phu chii'a PPy pha 
tap oxalat cd clay (04); khdng cd clay (B4) va thep 

trin CT3 

-0.2 

2^-0.3 

500 1000 1500 2000 
t(s) 

Hinh 4: Anh hudng cua clay den biln thien EQ cua 
mang PPy pha tap molipdat 

Tuang tu d hinh 4, su cd mat ciia clay lim 
tang kha nang tie ch i an mdn thep ciia miu 06 
(thi EO ducmg hem so vdi miu B6, khdng cd mat 
ciia clay). Su cd mat ciia anion molipdat da lam 
tang kha nang bao ve cia mang, do dd EQ ciia 
B6 cao hem 04. 

b) Anh hiidng cua cdc ion pha tap 

O hinh 2 chiing ta da thiy anh hudng ciia su 
cd mat eiia ion pha tap molipdat din kha nang 

lie chi ciia nanocompozit Ppy/clay. d hinh 5 mdt 
lin niia cho thiy miu B4 (pha tap oxalat) cd gia 
tri EQ am ban c i miu 013 va khdng cd kha nang 
bao ve chd'ng an mdn. Vdi ion molipdat, dien 
th i EQ tang len so vdi trudng hgp ldp phu chiia 
PPy pha tap oxalat. 

3. Dudng cong phan cue gan 

a) Anh hiidng ciia clay 
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Hinh 6 cho thiy miu 06 cd lam tang the dien 
cue so vdi miu B6 phii hgp vdi ket qua do dien 
the mach hd EQ, nhung khdng lam giam nhilu 
ddng phan cue. Dilu nay cd the giii thich li do 
nanocompozit dugc phan tan trong mang PVA 

-0.2 

LZT 
O-0.4 
CO 
> 

o0.6 
LU 

-0.8 

1 
1 
1 -v-
1 '-^M-
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t(s) 
Hinh 5: Anh hudng cua cac ion pha tap de'n bien 

thien Eg ciia mang phii chiia PPy 
khdng cd clay 

kem ben, anion xam thuc cd kha nang khuech tan 
qua ldp PVA den bl mat ciia thep. Tuy nhien, 
chfnh su kem bin ciia ming PVA mi chiing ta cd 
the quan sit dugc sir tac dgng tich cue ciia clay 
din kha nang chd'ng an mdn ciia mang phii. 

-0.52 

E (V/SCE) 
Hinh 6: Anh hudng cua clay den dudng con^ 

phan cue ciia Ppy pha tap molipdat 
cd clay (06), va khdng cd clay (B6) 
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h) Anh hifdng ciia ion pha tap 
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Hinh 7: Anh hudng ciia ion pha tap din dudng 
cong phan cue ciia miu PPy pha tap oxalat (B4) 

va molipdat (B6) 

Hinh 7 cho ta thay miu B4 cd gia tri dien 
thi E^„„ am ban, miu B6. Su cd mat ciia ion pha 
tap molipdat lam cho dien th i an mdn dich 
chuyin vl gia tri ducmg ban so vdi B4. Ddng 
phan cue cua ca 2 miu khdng kha^ nhau nhilu. 
Nguyen nhan dugc giai thfch la do mang phii 
PVA kem bin. 

c) Anh hifdng dong thdi ciia clay vd ion pha tap 

-0.60 -0.55 
E(V/SCE) 

•0.50 

Hinh 8: Anh hudng ciia clay vi ion pha tap dl'n 
dudng cong phan cue ciia PPy pha tap oxalat 

(C4) va molipdat (06) 

Xet tac dgng ddng thdi ciia clay vdi ion pha 
tap cho tha'y miu PPy cd clay pha tap oxalat cd 
hieu irng hoat hda bl mat lam giam the E^on^ 
trong khi dd miu PPy cd clay pha tap molipdat 
lam tang rd ret dien th i an mon (hinh 8). Dilu 
nay hoan toan thdng nhat vdi ket qua phep do 
thi mach hd d tren. 
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Tir sir phan tich tren, xet vl kha nang bao ve 
chdng an mdn ciia cic miu cd the thiy rang 
miu 06 vira cd mat ciia clay, vira cd mat ciia 
ion molipdat la cd kha nang ire che su an mdn 
ciia thep la td't hem. 

4. Tdng trd dien hda 

Quan sat tren phd tdng trd (hinh 9) ta thiy 
mang PPy pha tap oxalat cho gii tri tdng trd 
thip hem va pha tap molipdat cho gia tri tdng trd 
cao han. 

Tuang tu nhu vay, mang phii chira PPy cd 
clay pha tap oxalat cho gia tri tdng trd thap ban 
va pha tap molipdat cho gia tri tdng trd cao hem 
(hinh 10). Cac kit qua nay phii hgp vdi kit qua 
do the mach hd va dudng cong phan cue. Su cd 
mat ddng thdi ciia clay va ion pha tap molipdat 
da lam tdng trd ciia miu 06 tang len. 

Tir cac phep do the mach hd, dudng cong phan 
cue va phep do tdng trd, chiing tdi thay ring su cd 
mat ciia ion pha tap molipdat va clay cd kha nang 
lie chi vi lim cham qua trinh an mdn. 
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Hinh 9: Tdng trd mang phii chiia PPy pha tap Hinh 10: Tdng trd mang phii chira PPy cd clay pha 
oxalat (B4) va molipdat (B6) khdnged clay tap oxalat (C4), molipdat (06) 

IV - KET LUAN 

Trong cdng trinh nay chiing tdi da nghien 
ciiu anh hudng kep ciia clay vi anion pha tap 
den kha nang chd'ng an mdn ciia nanocompozit 
pilipirol/clay. Viec nghien ciru chd'ng an mdn cd 
su dung cac phuang phap dien hoa nhu do thi 
mach hd, do dudng cong phan cue gin va do 
tdng trd dien hoa. Cic kit qua ehi ra ring sir cd 
mat ciia clay lam cho mang phii chat khit ban va 
cd vai trd che chin sir xam thuc ciia chit an mdn 
din bl mat thep. Sir cd mat ciia anion pha tap 
molipdat cd vai trd ngan can khi cd qua trinh an 
mdn xay ra. Ke't qua la nanocompozit 
polipyrol/clay cd kha nang lie che khi tdt qua 
trinh an mdn. Viec ung dung loai vat lieu nay 
trong son chdng an mdn cin dugc tiep tuc 
nghien cihi dac biet khi polyme nin bin viing 
trong mdi trudng xam thuc nhu nhua epoxy hay 
nhua ankyt. Nhimg kit qui nghiln ciru se dugc 
trinh bay trong nhiing cdng trinh tiep theo. 
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