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Tém tat: Mang polyaniline (PANi) dwoc ché tao thanh cong trén nén thép thuong bang phwong phap dién
héa. Qua trinh thwc hién qua mét giai doan trong dung dich chira monomer aniline, oxalic acid va polyvinyl

alcohol (PVA). Nén thép ban dau khong can phai x( ly dic biét nao. Mang PANI/PVA c6 thé két tda trén
nén thép thwdng, bam dinh tt. Tinh chét oxi hda khir clia mang thé hién kha rd trén dwong cong quét thé
tuan hoan. Phd héng ngoai (FTIR) thu dwoc da thé hién PVA da cé trong mang PANi. Két qua phan tich
anh chup hién vi dién t& quét cho thay vi cAu tric mang da dwoc cai thién rd khi co mat PVA. Két qua phan
tich dién héa cho thdy kha ndng bao vé kim loai clia mang PANI/PVA duoc cai thién dang k& khi cé mat
PVA trong mang; dong &n mon da gidm nhiéu, thé &n mon da chuyén dich vé& phia dwong hon (-0,3 V).
Diéu nay chirng t6 rang mang PANiI/PVA téng hop duoc da chuyén thép vao ving thé thu dong.

T khéa: polyaniline; polymer dan dién; quét thé vong tuan hoan; an mon; polyvinyl alcohol.

1.Gié&i thiéu

Polymer dan dién la mot loai vat lisu méi duoc
nghién ctu nhiéu trong nhimg nam gan day. Polyaniline
va polypyrrole la hai loai polymer dan dugc nghién ciu
nhiéu nhit. Chaing c6 thé tng dung trong cac linh vuc vat
ligu, pin héa hoc, mang phu chéng an mon... [1]. Véi su
phét hién ra tinh chat dan dic biét cua polymer acetylyle,
cac nha khoa hoc Hideki Shirakawa, Alan MacDiarmid
va Alan Heegerne da dugc nhan giai thuéng Nobel héa
hoc nam 2000. Pay 1a nén tang quan trong cho sy phat
trién cuia céc polymer dan dién khac [2].

Nghién ciru ché tao vat liéu dé bao vé kim loai c6 y
nghia 16n trong thuc tién, dic biét véi cac ving ven
bién. Tao I6p mang hitu co nhu nhya, son, composite
nén polymer... che phi bé mat kim loai Ia bién phap
thudng dugc s dung. Mang s& ngin cach sy tiép xlc bé
mat kim loai v&i moéi trudong gy an mon. Tuy nhién,
hiéu qua bao vé kim loai s& t6t hon néu mang c6 thé ty
tao ra nhirng phan tng “thong minh” [3]. C6 nhiéu bién
phép nham ting kha ning bao vé kim loai cia mang
polymer dan nhu bién tinh bé mat kim loai, bién tinh l6p
phu. Bién phép bién tinh 16p phu biang chat hoat dong
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bé mat 1a cach d& thuc hién, cé thé nang cao hiéu qua
bao vé cua mang. Mang duogc cai thién cac tinh chat nhu
vi cdu tric, do két tinh, do dan dién [3,4]. Polyvinyl
alcohol (PVA) l1a mét chat 6n dinh, hoat dong bé mat,
c6 kha nang bam dinh tét trén bé mat kim loai nén s& hd
trg hiéu qua cho viéc tao mang PANi ddng nhat 1én nén
kim loai [5].

Bai béo nay trinh bay mot sb két qua thu duoc khi
nghién ciu téng hop dién héa mang polyaniline trong
dung dich chira polyvinyl ancol nham cai thién tinh chat
I6p phu trong bao vé chéng dn mon kim loai trén nén
thép thuong. Lép phu PANI dugc tao trong dung dich
chira PVA (PANI/PVA) bang phuong phéap dién héa.

2. Thwe nghiém

Céc héa chat chinh st dyng: monomer aniline
(Sigma-Aldrich), hat PVA (Nhat Ban), axit oxalic
C2H204.2H,0 99.6% (Trung Quéc).

Céc thiét bj nghién ctru sir dung: may do dién hoa
da nang PGS-HH10; kinh hién vi dién t&¢ quét SEM-
EDX Jeol 6490-JED 2300; may quang phd hdng ngoai
FTIR (Fourier transform infrared spectroscopy).

Dung dich téng hop mang goém: 0,15M monomer
aniline; 0,2M C;H,0, va 0,01g/l polyvinyl alcohol
(PVA). Binh dién phan hé 3 dién cyc: dién cyc lam viéc
1a vang hodc thép thuong; dién cuc ddi bang thép khong
gi dang vong va dién cyc Ag/AgCl lam dién cuc so sénh.

6| Tap chi Khoa hoc Xd héi, Nhén védn & Gido duc, Tap 5, s6 2 (2015),6-9



ISSN 1859 - 4603 - Tap chi Khoa hoc X& héi, Nhén vdn & Gido duc, Tap 5, s6 2 (2015),6-9

3. Két qua, thao luan

3.1. Téng hop mang PANI/PVA trén dién cwc Au
Dé nghién cau tinh oxi héa khir, mang PANi/PVA

dugc tong hop trén dién cuc Au bang phuong phép quét

thé vong tuan hoan (CV) trong khoang thé tir -0,5V dén

+1,2V, téc do6 quét thé 1a 20mV/s. Puong cong CV

duoc thé hién trén Hinh 1.
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Hinh 1. Pwong cong CV tong hop mang PANI/PVA trén
nén dién cuc vang

Két qua cho thay, trang thai oxi hda khir caa mang
thé hién kha rd nét: pic oxi hoa xuit hién tai hai vi tri
thé 0,25V (dang Pernigraniline) va 0,8V (dang
Emeraldine), twong ung la hai pic khu tai 0,5V va 0V.
Nhu vay, mang PANi di duoc tao ra thé hién r6 tinh oxi
hoa va khir ngay ca khi c6 mat PVA trong dung dich.
PVA c6 trong dung dich di khong anh huong dén
aniline phong dién tao mang [4, 5].
3.2.Téng hop mang PAni/PVA trén dién cuc
thép C

Mang PANi/PVA duoc tong hop trong diéu kién
tuong tu nhung trén dién cuc thép thudng. Puong cong
quét thé vong tuan hoan dugc thé hién ¢ Hinh 2.

O vong quét thé dau tién, tai dién thé 0,2V, c6 thé
nhan thdy su ting nhanh ciia dong dién. Sy hoa tan
manh anode chu ki du 12 nguyén nhan lam dong dién
tang manh. Cac chu ki tiép theo dong dién hoa tan giam
dan, chimng to axit oxalic da lam thu dong bé mat sat khi
cd mat PVA. Cac cap pic oxi héa - khir cia mang PANi
dan dugc thé hién. Hién tuong nay ciing duoc quan sat
khi khéng c6 PVA trong dung dich [6, 7].

Nhu vay, mang PANI/PVA c6 thé hinh thanh truc
tiép 1én trén thép thudng va da thé hién tinh oxi hoa khir
nhu mang PANi/PVA trén dién cuc vang.
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Hinh 2. Puong CV tong hop mang PANi/PVA trén dién
cuc thép C thuong
3.3.CAu truc té vi ciia mang PANi
Mang PANi sau khi tong hop trén nén thép thuong
duoc chup anh SEM. Két qua thé hién trén Hinh 3.
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Hinh 3. 4nh SEM cdu tric té vi cia mang trong hai
trirong hop a) khéng cé va b)co PVA

O Hinh 3a, c6 thé nhan thay ring mang PANi da
tong hop khi khdng c6 mat PVA ¢6 cau trdc x6p hon,
nhirng vét 16i 16m c6 thé nhin thiy. Khi c6 mit PVA,
ciu triic mang da dwogc cai thién dang ké. Mang min
va dong nhat hon. Mang ciing khong ¢ vét nut hay
bong tréc. Tur nhitng két qua quan sat bé mat mang
cho thay PVA di ting d6 dong nhit, d6 min va chat
khit caa mang.

3.4. Anh ph6 héng ngoai

Ming PANi/PVA duogc tong hop trén nén thép
thudng trong diéu kién t6i uu trén dugc béc ra, say khod
va phan tich phd hong ngoai FT-IR. Két qua phé cua
mang thu duoc tir 2 dung dich dugc thé hién trén Hinh
4avadb.
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Hinh 4. Phé hong ngogi ciia mau a)khdng va b) cé PVA trong mang PANi

Trén phé dd, cac dao dong tai cac sb séng tir 1667-
1492 cm™ dic trung cho cac dao dong hda tri cua lién
két N-H va C-N trong vong thom; tan s dao dong tai
1577-1492 cm?® thé hién dac tinh cua vong
Nitrobenzoic, quinoid va hudng téi hinh thanh trang thai
dan cua PANiI. Dai tan sé dao dong ¢ 3456-3424 cm'!
dic trung cho dao dong lién két N-H; vung 2900-3000
cm* dugc gan cho lién két C-H thom cua CeHs-H; Dao
dong ¢ 3222 cm™ va 1395 cm'* thé hién sw c6 mit cua
nhém -C-OH va OH cua PVA trong thanh phén vat liéu
[8,9]. Nhu vy, bang phuong phap dién héa, ching toi
da téng hop thanh cong mang PANi/PVA trén dién cuc
thép thuong. PVA da c6 mat trong mang PANi, ting d0
ddng déu cia mang.
3.5.Panh gia kha nang bao vé cua mang
PANI/PVA

Kha ning chdng dn mon cua mang PANiI/PVA phu
trén nén thép thuong duoc danh gia trong méi truong
NaCl. Buong cong phén cuc Tafel ghi dugc cia mang
PANI/PVA trén nén thép thuong dugc thé hién ¢ Hinh 5.

Két qua cho thay, mang PANI/PVA di ddy thé an
mon cua thép thuong dich chuyén vé phia dwong hon (tir
-0,7V dén -0,3V), ddng thdi dong an mon ciing cb xu
huéng giam nhiéu khi nén thép khong c6 1op phii. C6 PVA
trong I6p phu, dong an mon ciing di giam, thé an mon
ciing dugc dich chuyén vé phia duong hon (dudng 3). Nhu
vdy, mang PANi/PVA di thé hién duoc kha ning bao vé
kim loai trong méi tredng dn mon cia nudc bién.
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Hinh 5. Duong cong Tafel cuia 1) thép thiong; 2) mang
PANi trén nén thép thuong 3)mang PANi/PVA trén nén
thép thwong

4. Két luan

Vit liéu t6 hop PANI/PVA da dugc tong hop thanh
cong trén nén thép thuong bang phuong phap dién hoa.
Quié trinh oxi hda aniline tién hanh trong dung dich chira
0,15M monomer aniline; 0,2 M C,H,04 va 0,01 g/l PVA.

Khi c6 mat PVA, mang PANi ¢6 cau tric chat khit
hon va d3 cai thién duoc kha ning chéng dn mon cua
mang. Két qua do duong cong phan cyc Tafel cho thay
mang PANi/PVA di dich chuyén thé an mon cuia nén
thép vé phia dwong hon (di thu dong dién cuc thép) va
giam dong dn mon so véi mau khong c6 mit PVA.
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SYNTHESIS OF POLYANILINE FILM IN THE SOLUTION CONTAINING
POLYVINYL ALCOHOL

Abstract: Polyaniline film (PANi) was successfully synthesized on mild steel by means of the electrochemical method. This one-
step process was conducted in the electrolyte that consists of monomer aniline, oxalic acid, and polyvinyl alcohol (PVA). The mild
steel substrate did not need to undergo any special treatment. The PANi/PVA film could precipitate and adhere well on the mild steel.
The redox property of film was clearly demonstrated on the cyclic voltammogram. The FTIR analysis showed that PVA has been
doped in PANi matrix. Results from the SEM image analysis indicated that the microstructure of the PANiI/PVA film was considerably
improved thanks to the presence of PVA. The results of the electrochemical measurement pointed out that the corrosion current was
decreased to a great extent and the corrosion potential was shifted to the more positive potential (-0.3V). This proved that the

PANI/PVA film has brought the steel substrate into a passive state.

Key words: polyaniline; conductive polymer; cyclic voltammetry; corrosion; polyvinyl alcohol.



