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Abstract

Poly(aniline-co-o-toluidine) (PAT)/Fe,O3 (PATF) nanocomposite were synthesized by electrochemical methods on
316L stainless steel electrode. Aniline (ANi) and o-toluidine (o-Tol) were dissolved in 0.5 M H,SO, and o-Fe,O3; with
different mass ratios were added in the solution. The solution was stirred by speed of 200 rpm during the process. The
obtained nanocomposite material were washed by double distilled water to pH = 7, dried and then pulverized. The
composite were dissolved in N,N-dimethylformamide (DMF) in 24 hours. The DMF containing nanocomposite was
coated on CT3 carbon steel electrodes, the electrodes were dried from 70 to 80 °C for 24 h. Anticorrosion properties of
the coating were measured by electrochemical techniques in 3 % NaCl solution at room temperature, were shown by
potential corrosion (Ey), corrosion current (loy) and polarization resistance (Rp) parameters.
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1. GIOI THIEU

Ngay nay mdi qudc gia mudn phat trién duoc
cac nganh cong nghiép hién dai: xdy dung, san xuét
linh kién dién tir... thi khong thé thiéu sy c6 mat cac
kim loai: sit, nhom, dong, kém.... Tuy nhién, cac
kim loai nay kém bén véi moi trudng, dé bi cac tac
nhan oxi hda xam thuc [1, 2].

Viét Nam nam trong vung nhiét dadi, diéu kién
khi hau néng am, gié mua ven bién. Pay 1a nguyén
nhan chinh 1am cho cac kim loai dé dang bi an mon.
Vén dé bao quan, chéng dn mon kim loai hién nay
da dugc cac nha khoa hoc trong nudc ting bude
nghién ctru ¢6 hé thong. Tuy nhién sd luong cling
nhu chat luong cua san pham con han ché.

Thuc té san xudt yéu cdu tim ra cac phuong
phap, vat liéu bao vé thich hop nhét, dé gia cong ché
tao nham bao vé cac kim loai, phong chdng dn mon
hodc phat minh ra loai vét li¢u c6 tinh nang nhu kim
loai nhung lai bén hoa véi méi trudng [6-10].

Hai phuong phap bao vé chinh da va dang duoc
ting dung phd bién chng an mon kim loai la phuong
phap dién héa [2, 12] va phuong phap bio vé bé mat
bang céac 16p phu [6, 7, 11] bén voi moi trudng, ngdn
kim loai tiép xuc truc tiép voi mdi trudong xam thuc.

Vit liéu polyme tong hop tir copolyme ANi/o-
Tol (phan nén) véi mot sé phu gia (phan cdt) kich
thude nano con duge goi la vat liéu nanocompozit
[14]. Vat liéu nay c6 nhiéu tinh ning hon han vat

lidu théng thuong, d6 1a kha ning bén hoa, kha ning
dan dan dién, dic biét 1a kha nang bao vé chéng an
mon [9, 14].

Viée sir dung cdc polyme dan dé trc ché dn mon
kim loai gan day dang dugc quan tdm nghién ctru.
Trong cac polyme dan mdt s6 polyme co ngudn gdc
tir anilin va dan xuét cta anilin duge cho 1a vat lidu
cua tuong lai boi vi ching than thién moéi truong, gia
ré, dé tong hop va co ché din dién doc ddo.

2. THUC NGHIEM

Hoé chat dung cho thyc nghiém: anilin (Merck),
o-toluidin (Merck) do tinh khiét > 99 %, a-Fe,0O,
(China) mau do va kich thuéc hat < 100 nm, H,SO4
(China) dac ndng do 95-98 %, nudc cat hai lan.

Qui trinh téng hop PATF téng hop bing phuong
phap dién hoa, voi mat do dong 50 mA/cm?. San
pham duoc bdc tach ra khoi bé mat dién cuc lam
viéc, rira sach bang nuéc cat, say kho.

Nanocompozit poly (anilin-co-o-toluidin)/Fe,05
(PATF) dugc hoa tan trong dung dich DMF, phu 1én
bé mit thép CT3, say khd ¢ nhiét d6 70-80 °C, sau do
tién hanh do bé day mau, do E,, phan cuc va tong tro.
Kim loai dugc sir dung lam dién cuc nghién cuau la
thép CT3. Pién cuc lam viéc dugc boc epoxy, bé
mat hoat hoa c6 dién tich 4 cm?, danh bong thu cong
bing glay nham c6 d6 nham 600 800, 1000, rua
sach bang nuéc cét, etanol, thim khd bang gidy loc
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va bao quan trong binh kin khi hat am.

Binh dién hoa la hé 3 dién cuc, dién cuc nghién
ctru CT3, dién cuc ddi Pt va dién cuc so sanh 1a dién
cuc Calomen béo hoa.

3. KET QUA VA THAO LUAN
3.1. Phan tich EDX

Ti Ié khéi luong Fe,0; cho vao trong dung dich
tuong Gng tr 1 dén 5 % so véi tong khdi luong
monome ANi va o-Tol. Thanh phan Fe,O; trong
PATF ché dugc xac dinh bang phuong phap phan
tich EDX. Anh chup bé mat mau (hinh 1) va gian dd
phén tich EDX (hinh 2) dugc lugng hoé thanh bang
sb liéu (bang 1).

B

Hinh 1: B& mat mau PATF phan tich EDX

Couls

Hinh 2: Gian do6 phén- tich thanh phan
nguyén t6 mau PATF

Két qua phan tich EDX (bang 1) cho thay ham
lugng Fe;O; trong mau che tao twong ng voi ham
luong Fe,03 trong dung dich ché tao ban dau.

Bang 1: Bang thanh phan Fe va Fe,05
tuong ing c6 trong mau PATF

Mau | MO | M1 | M2 | M3 | M4 | M5

%Fe [0,040|0,693|1,413|2,473| 2,76 | 4,09

%Fe,03( 0,057 {0,990 | 2,019 | 3,533 | 3,943 | 5,843

Tran Van An va cong sy

3.2. Anh hwéng cua ti 1& Fe,0; dén dwdng phan
tich nhiét trong lweng

Phuong phap phéan tich nhiét 1a mot trong cac
phuong phap quan trong ding dé xac dinh do bén
nhiét cua vat liéu, cling nhu du doan thanh phan céac
chat ciu tao nén vat liéu. Phan tich nhiét mau PATF
duoc thuc hién trong moi truong khdng khi vai van
téc gia nhiét 10 °C/phut. Xt ly két qua phan tich nhiét
ta thu dugc duong phén tich nhiét trong lugng TGA
hinh 3.

0 1(I)0 2(I)0 360 4CI)O 560 660
Nhiét do (°C)
Hinh 3: Anh huéng ciia ham luong Fe,05
dén tinh chét nhiét cua PATF

Trén d6 thi hinh 3 ¢6 6 dudng, trong d6 5 dudng
mau nghién ciru va 1 duong (MO) 13 mau ddi chang.
Ta nhan thay sau khi nhiét phan thi mau MO hau nhu
khéi Tugng chat con lai bang 0, d6i v6i mau PATF
khéi luong chat ran con lai tir 1,5 dén 6,8 % cao hon
mét chit so véi két qua phan tich EDX (bang 1). Diéu
nay c6 thé khing dinh trong thanh phan cua PATF
ngoai Fe,O; con ¢ mudi sunfat goc sat.

3.3. Nghién citu kha niing chéng in mon
3.3.1. Do dién thé dn mon

Bién thién dién thé in mon cua miu thép CT3
dugc do bang phin mém GPES trong 1500s dau
dugc gidi thiéu trong hinh 4.

Quan sat hinh 4 cho thay, dién thé E, ctia mau
MO dén M5 déu c6 xu huéng giam theo thoi gian.
Mau MO 1a mau déi chang poly(anilin-co-o-toluidin)
khéng chtra Fe,03, tir mau M1 dén M5 tuong ung
c4c mau c6 ham luong. Mau MO c6 E, thip nhit,
tiép theo dén ma M1, M2, M5, M3 va cudi cuing la
M4. Thit ty giam dién thé dn mon twong tng M4 >
M3 > M5 > M2 > M1 > M0. Nhu vy, vé& mat nhiét
dong hoc cho thay ca 5 mau déu c6 kha ning uc ché
an mon ddi véi thép CT3, trong d6 miu M4 c6 kha
ning ¢ ché tét nhat. Piéu nay chung to sy c6 mat
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cua Fe,O, trong thanh phan ciia copolyme c6 vai tro
uc ché an mon.

[FO— mio
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| iz
T M3
)
1 ma
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L

H=- ms
—-]

-0.7 T T T T
a 300 500 900

t(s)
Hinh 4: Sy bién d6i cua E, theo thoi gian

T T
1200 1500

3.3.2. Do phan cut
DPuong cong phan cuc dang Tafel (hinh 5) cta

mau thép CT3 phu PATF dugc do trong dung dich
NaCl 3 %. Phan cuc tuyén tinh xac dinh dong an

Nghién cizu khd ning chéng an mon...

mon duogc thuc hién gé”ln véi khoang thé dn mon Ecq
v6i quéa thé n = 15 mV, toc do quét 0,1 mV/s. Bing
phan mém GPES c6 thé xac dinh dugc mét d6 dong
dn mon va cac thong sd dong hoc khéac (bang 2).

1E-4
1E-5 4 M3

N’g 1E-6 utf\ " M4

E 1E-7 4 M

RS

-700 -6I50 -6b0 -5I50 -560 -4:50 -4b0 -3!
E (MV/SCE)

Hinh 5: Puong cong phan cuc dang Tafel ctia mau
thép CT3 phtt PATF trong dung dich NaCl 3 % c6
va khong cé Fe,0;

Bdng 2: Dong in mon va cac théng s6 an mon thu duge khi xtr Iy Tafel

Mau lor (MA/CM?) | Eeoe (MV/SCE) | R, (Qcm?) | V (mm/nim)
MO 1,77E-06 -615,7 2,588 2,076e-2
M1 3,94E-07 -544.5 182 4,63E-03
M2 1,79E-07 -536 357,6 2,10E-03
M3 1,80E-07 -454,4 234 2,11E-03
M4 1,32E-07 -416 272,5 1,55E-03
M5 1,88E-07 -475 258,8 1,27E-03

Anh hudng cua ti 1€ Fe,0; dén mat do dong an
mon (leor) duoc gidi thiéu trong hinh 6.

2.01
1.5+
1.0+
0.5

lcor ].LA/0m2

O
T~ —0———=0
0.0+

-0.51

-1.0

0 1 2 3 4 5
Fes0; (%)

Hinh 6: Anh hudng cua ti 1€ Fe,O3 dén
mat d§ dong dn mon

Mang PATF déng vai tro tc ché anot, khi c6 mat
cua Fe,O3 trong thanh phan copolyme (ANi/o-Tol)

lam giam dong dn mon cling nhu téc d6 An mon cua
thép CT3. Két qua do phan cuc cho thiy cac miu
PATF déu c6 kha nang tc ché an mon thép CT3
khac nhau va cao hon mau PAT. Pic biét, mau M4
mat d6 dong an mon thép nhét.

3.3.3. Tong tré dién hod

Téng tré dién hoa duoc thuc hién tai dién thé E,
trong giai tin so tir 10°Hz dén 10°Hz. Bang phan
mém PRA va Origin ta v& dugc do thi (hinh 7) ciing
nhu xac dinh dwoc cac théng sé Rs, Ry va Cy
(bang 3).

Quan sét hinh 7 ta thay gia tri Z’ ting tir 140 Q
dén 3750 Q. Ti 1¢ Fe,O3 khac nhau nhau anh hudng
dén hinh dang pho NquISt trong d6 mau MO c6 gia
tri Z’ tang thip nhat, mdu M4 c6 gia tri ting cao
nhit. Gia tri Z* dic trung cho gia tri dién tré chuyén
dién tich Ry, Z’ cang cao thi Ry cang 16n va kha
ning bao vé chdng an mon cua vat liéu cang tét.
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—{1~= MO0
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» Z (k)
Hinh 7: Anh hudng cia nong d6 Fe,O3 dén
tong tré dién hoa cua PATF

Bdng 3: Anh hudng cia ham luong Fe,0O4 dén
cac thong so R, Ry, Cy

Mau Rs (Q) Ret (©) Ca (F)
MO 157 1,45x10° 4,54x10™
M1 180 2,15x10° 4,57x10™
M2 171 2,42x10° 4,52x10™
M3 193 3,34x10° 4,84x10*
M4 186 3,98x10° 4,39x10™
M5 319 2,24x10° 2,06x10™

Khi xtr 1y s6 liéu (bang 3) cho thiy, dién tro
chuyén dién tich khé cao, twong tmg voi két qua do
dong an mon ig, ciing nhu két qua do E, Diéu nay
ching té sy c6 mat cua Fe,O3 lam tang kha nang (rc
ché dn mon ciia PAT.

4. KET LUAN

Di ché tao 5 mau nanocompozit PATF ¢6 ham
lwong Fe,05 tir 1 d&én 5 % va 1 mau PAT khong
chira Fe,0O; 1a miu ddi chung. Ham luong Fe,O4
trong mau ché tao duoc twong ung véi ham lugng
Fe,05 cho vao dung dich ban dau.

D3 khao séat kha ning chdng an mon cua vat lidu
PATF trong dung dich NaCl 3 % bang phuong phép
dién hoa: do dién thé an mon Egr, dong an mon iy
va tong tro dién hod. Két qua cho thdy cac mau
PATF déu cé kha ning wc ché an mon miu thép
CT3 hon PAT ca vé mat nhiét dong hoc va
dong hoc.

C6 thé xép muc do chdng an cia ca&c mau theo
tha ty M4 > M3 > M5 > M2 > M1 > MO, trong d6
mau M4 c6 kha nang chong dn mon tt nhat.
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