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SUMMARY

Electrosynthesis of polyaniline (PANi) on aluminiumsubstrate at an current constant of 1.75
mAlcm? in solution of anilin 0.3 M and H,S0, 1 M was the aim of this paper. The
electrochemical properties of PANI thin film decided their working ability and lifetime in
electrochemical cell. The results showed this thin film was electrochemically increased with
cyclic voltammetry number because of its electron transfer resistance were decreased from 11.23

k€210 5.93 k92
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1-MO DAU

Polyanilin (PANi) 1a mét trong s6 khoang
10 polyme din dién t6t nhit dang dwgc nhiéu
nha khoa hoc trong vd nudc ngoai quan tam
nghién ctfu dua vao Ung dung: bao vé¢ an mon
kim loai [1], vat liéu ngudn dién [2, 4], linh kién
dién tir (2, 3],... Téng hop mang polyanilin trén
mot s6 kim loai nhur platin, nhom, thép khong ri
bing phuong phdp dién héa nham muc dich ché
tao thanh cdc t&€ bao dién héa ¢é cong suit nhd
mang ¥ nghia thuc tién rat 16n. Tinh chét dién
héa cla mang polyme din s& quyét dinh kha
nang lam viéc va téi tho cha t€ bao dién hod.
Bai bdo nay trinh bay qua trinh nghién ciu tao
maéng polyanilin trén vat liéu nén nhom va khao
sit qud trinh dong hoc xay ra. Két qua thu dugc
la mang polyme c6 hoat tinh dién héa rit tot:
dién tr& chuyén dién tich giam va chiéu cao cia
pic oxi hoa tang 1én theo s6 chu k¥ quét thé tudn
hoan.

Il - THUC NGHIEM VA PHUONG PHAP
NGHIEN CUU

Hoa chdt: Pé tao mang polyanilin trén
nhom, ching t6i st dung hén hgp anilin clia
hang Prolabo clia Phip va axit sunfuric (hing
Merck) c¢é néng d¢ 0,3 M va | M tuong ing.

Binh do dién hod: G6m dién cyc nghién citu
12 nh6ém c6 tiét dién 1 cm?, dién cyc d6i 12 ludi
platin, dién cuc so sdnh la calomen.

Thiét bi nghién ciu: Céc phép do duge tién
hinh nghién ciu trén hé thiét bi Electrochemical
Workstation IM6 (Zahner-Elektrik, CHLB
Dirc).

Tao mang polyanilin: Tién hanh tao mang
polyanilin trén nén vat liéu nhom, ching 161 sir
dung hon hop (anilin 0,3 M + H,S0,1 M) dudi
che do dong 1,75 mA/cm?, thdi gian 13 10 phit
trén thi€t bi IM6. Sau khi tao mang, rira sach
monome bdm dinh trén bé m#t mang biang nudc
cit r6i dem khao sat tinh chat dién hoa trong
dung dich axit sunfuric néng doé | M.

Mang PANI duge ti€n hanh khao sat trong
dung dich axit sunfuric | M bing hai phuong
phép tong trdy va quét thé tuedn hoan:

- Phuong phap ph6 téng trd duoc tién hanh
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do tai the¢ can bing & dai tdn s6 100 mHz dén
100 kHz, bién do 10 mV.

- Phuong phédp quét thé tuan hoan (CV) duoc
tién hanh do trong khoang th& tir -0,5 V dén
0,25V, t6c do quét thé 20 mV/s, s6 chu ky quét
14 20.

1l - KET QUA VA THAO LUAN

Hinh | phan dnh dién thé ddp Uing trong qui
trinh tao mang bang dong khong déi (1,75
mA/em?). O vai gidy diu tien dién th€ tang rat
cham va tang dot ngdt trong khoang 50 giay ti€p
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theo, gid tri dién thé lic nay dat t6i gdn 3,5 V.
Giai doan 1i€p theo dién thé ting rat cham.

Hinh 2 phin anh duong cong quét thé tuin
hoan clia mang PANI & t6c do 20 mV/s va bang
1 1a gid tri pic dong oxi héa tai vi tri dién th¢
twong dng & chu ki thit 5, 10 va 20. Cic pic anot
16n dan theo s6 chu ky quét, titc la kha nang oxi
héa ting 1én. Tuy nhién ching ta thdy & cic chu
k¥ ddu chi xuat hién 2 pic oxi hoa, & cdc chu ky
ti€p theo ¢6 thé quan sét thdy 3 pic, sau chu k¥
thit 15 da hinh thanh 4 pic andt rt ro rét. Diéu
nay khing dinh ring mang polyme cing ngly
cang tro nén hoat hod.
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Hinh 1: Pudng cong dip itng thé khi tao mang PANI trén nén nhém
trong hdn hop dung dich (anilin 0,3 M + H,SO, 1 M)
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Hinlt 2: Phé CV cua mang PANI trén nhom véi téc d6 20 mV/s (dung dich do H,SO, I M)



Bdng 1. Gi4 tri pic dong oxi héa cha phé tudn hoin vong

STT Pic | Pic 2 Pic 3 Pic 4
chu k¥
CV Ial’ l.lA Ea]’ mV IaZ’ p.A Ealv mV Iﬂ, l.I.A Ea}! mV Ia‘h p.A EM, mV
5 16,4 -191 49,3 -62 - - - -
10 21,8 -194 103 -65 - - 31,9 49
20 49,7 -122 93,5 -50 91,8 -5 74,1 49

Hinh 3 phan 4nh két qua do t6ng trd cha
mang PANi sau khi ché tao va sau khi di tién
hanh quét 20 chu ky CV véi t6c do 20 mVis.
Thong qua phidn mém mo phong chiing t0i di
tim dugc so d6 tuong duong gém 7 thanh phén
phit hop véi két qua thuc nghiém. So do tuong
duong cho thiy cdc thanh phén tir 1 + 4 phan
4nh qud trinh xay ra trong 16 x6p clla mang va 5
+ 6 phan anh tinh chét trén bé mit mang. Nhu
vay qud trinh chuyén dién tich va khuéch tan chi
Xay ra trong long céc 16 x6p. Tit bang 2 ta thay

ring sau khi chay 20 chu ky CV, dién wd
chuyén dién tich (2) di gidm tir 11,23 xuéng
5,93 kQ va dién trd khuéch tin (3) tang tir
6,201 len 137,5 DW. Mac dit ¢6 sy tang giam
16n nhu vay nhung sau 1ps dién tr& hoi phuc (1)
cua hai thanh phin nay lai ¢6 gid tri nhu nhau
(107,5 k<2). Gid tri cha thanh phin pha khong
déi trong 16 x6p (4) tang tir 1,15 lén 2,89 pF,
dién dung 16p kép ciia mang (6) ting tir 2,06 lén
2,952 pF, dién trd mang (5) giam tir 15,29 Q
xudng 9,563 Q.
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Hinl 3: Phé tong tr& dang Nyquist clia mang PANi do & tdn s6 100 mHz - 100 kHz,
bién d6 10 mV(dung dich do: ! M H,50,)

Trong dé: 1: Bién tré héi phuc cia (2+3); 2: Dién rd chuyén dién tich trong 16 xép
3: Dién tr& khuéch tan trong 16 x6p; 4: Thanh phdn pha khong déi trong 16 x6p
5: Dién tré mang; 6: Pién dung 16p kép cla mang; 7: Dién trd dung dich.
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Bdng 2: Gid tri cdc thanh phin trong so dé tuong duong

Dic diém 1 2 3 4 5 6 7
' i ps kQ kQ DW uF m Q uF Q
Sau :‘aho' b€ | 075 | 1123 | 6201 | 115 | 0817 | 1529 | 206 | 0646
Sau20chu |\ oo | 503 | 1373 | 2.89 | 0855 | 9.563 | 2.952 | 0.644
ky CV

Nhin chung thi téng tr6 mang PANI sau cac
chu ky 1am viéc di giam di 1o rét, di€u nay
chiing to hoat tinh dién héa cia mang da tang
lén rat diang k€ va phi hop véi nhan xét trong
phin khao sdt CV clla mang PANI.

IV - KET LUAN

Téng hop mang polyanilin & diéu kién: mat
do dong 1,75 mAfem?, hén hop dung dich (
anilin 0,3 M + H,S0, I M), thoi gian tao mang
10 phiit di cho thiy hoat tinh dién héa cia mang
khd cao, c¢6 kha nang lam giam khoang 47%
dién trd chuyén dién tich, tao diéu kién thuan loi
cho qua trinh trao déi dién tich cha mang. Ti
cdc két qua thu dugc ¢6 thé tiép tuc nghién ciu
dé ché tao tu dién.

714

Loi cam om: Cdc tdc gid xin chdn thanh cdm on
Qui hoc béng Humboldt da hé tro thiét bj
nghién citu,
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