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ABSTRACT

PANi can be synthesized by electrochemical techniques in an acid solution on metal
electrodes. Tree techniques usually applied are cyclic voltammetry (CV ), potentiostatic (PS) and
galvanostatic (GS) polarisation, among them GS method has many advantages.

Using electric current density J = 7 mAlcnt’, concentration of aniline monomer 5 up to 30 g/l
in H,SO, IM solution, synthesis of polyaniline was realised continuously during 3 h and 5 h. It has
been found that both polymer product conversion and electric current reaction productivity, H,,
and H, respectively, are relatively high. H, depends strongly on the monomer concentration.

I - GIOI THIEU

Polyme dan dién dang dugc quan tam phat
trién & nhiéu nudc cong nghiép trén thé gidi,
trong d6 polyanilin (PANi), mac du duogc phat
hién tir lau, nhung gan day mdéi dugc nghién
clu va ting dung manh mé&. Mot trong nhiing
linh vuc tng dung dién hinh PANi 1a tao mang
bao vé chong an mon [1,2].

PANi dugc téng hop bing hai phuong phap:
polyme héa héa hoc va polyme héa dién héa. Qua
trinh tong hop PANi bing phuong phap dién héa
dugc thuc hién trén dién cuc andt, trong dung dich
axit c6 monome anilin (ANi) hoa tan. Cho dén nay
co ché tong hop dién héa PANi néi riéng va
polyme dan néi chung, van chua duoc 1y giai mot
cach thuyét phuc. Tuy nhién vé tOng thé co ché
polyme héa dién héa PANi dugc mo ta theo so do
céac budc chinh nhu sau [3]: a) Khuéch tdn va hap
phu anilin, b) oxi héa anilin, c¢) hinh thanh
polyme trén bé mat dién cuc, d) 6n dinh mang
polyme, e) oxi hda - khir ban than mang PANi.

Theo co ché téng hop dién hoéa trén, c6 hai
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giai doan lién quan truc ti€p dén phan tng dién
cuc: giai doan khuéch tan va hip phu, phu
thudc truc ti€p vao noéng d6 monome va giai
doan oxi héa anilin, phu thuoc vao noéng do
ANi dong thoi vao phan cuc dién hoda.

Ca néng do monome va mat do dong déu c6
anh huéng truc ti€p dén téc d6 va hiéu sudt
polyme héa.

Trong thuc t€ c6 ba phuong phap phan cuc
dién héa chinh dé ché tao PANi:

1. Phuong phdp phan cuc vong (cyclic
voltammetry, ky hiéu CV) dién th€ phan cuc
duoc quét tuyén tinh tuan hoan, tir dién thé El
dén dién th€ E2 va nguoc lai, theo thoi gian véi
van toc quét khong déi, dong dién phan hoi
duoc ghi lai dé thiét 1ap dudong cong i - E.

2. Phuong phdp phan cuc thé€ tinh (potenti-
ostatic, ky hiéu PS) 1a phuong phdp dp dién thé
khong déi E va do dong phan héi theo thoi
gian, thi€t lap duong cong phan cuci é t.

3. Phuong phap phan cuc dong tinh (galva-
nostatic, ky hiéu GS) ap dong dién khong doi



lén méu va do dién thé€ dién cuc E theo thoi
gian, thiét 1ap duong cong phan cuc E - t.

Chiing toi gi6i thiéu dudi day dac diém
polyme héa anilin (ANi) trong dung dich axit
bing ba phuong phip phan cuc dién héa noi
trén, trong dé viéc ting dung phuong phdp phan
cuc dong tinh GS dé khéo sat anh hudng cla
néng do monome dén qua trinh téng hgp PANi
trong axit sunphuric dugc trinh bay chi tiét.
Diéu kién thuc nghiém lién quan dugc gidi
thiéu cung véi ndi dung trong bai.

T J=1,3mA

3350 E (mV) 750
a

I - POLYME HOA DBIEN HOA ANi

1. Phuong phap phan cuc vong CV

Diéu kién polyme héa ANi bang phan cuc
vong da chu ky dugc gidi thiéu trong [1,3 - 5].
Phan cyc vong duoc thuc hién trong binh dién hoa
hé ba dién cuc, nhiét do phong, khong khudy, véi
may potentiostat Wenking 72 ctia CHLB Dric.

Hinh 1 gi6i thiéu dudng cong phan cuc
vong da chu ky cua thép CT3 trong dung dich
H,SO, 2M, tr 350 mV dén 750 mV.

350 E(mV) 750
b

Hinh I: Phé phan cuc vong thép CT3 trong axit sunfuric, 350-750 mV
a: Cl (chuky 1) - C3,b: C4 - C15

Do nhay don vi do dong dién: b gdp hon 3 14n a

Cang tang chu ky phan cuc, dong thu dong
cang nho. Sau C4, dong thu dong dat gia tri nho
nhat, cdc dudong phan cuc vong trung khit 1én
nhau (hinh 1b).

Néu c6 ANi 2% trong dung dich, dong phéan
cuc tang 1én, xuat hién mang PANi mau den trén
bé mit dién cuc (hinh 2). Ba chu ky déu tién 1a

a:Cl-C4
b: C5-C44
c: C45-C50

qua trinh thu dong dién cuc va khoi mao polyme
hoa. Bét dau tir C4 dong polyme hoa ting nhanh,
xuat hién pic oxi héa va pic khir PANi [4].

Thuc t&€ cho thdy, viéc xdc dinh dong hoc
polyme héa kha phtic tap. V6i hai pic oxi hda
khir mang PANi trén day, kh6 xac dinh duoc
dién luong thuan tdy polyme héa ANi.

Hinh 2: Ph6 phan cuc vong polyme héa ANi tao mang PAN:i trén thép CT3
H,SO, 2M + 2% anilin, 300-700mV, 30mV/s,
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2. Phuong phap phan cuc thé tinh PS

Doi v6i polyme héa bang thé tinh PS, cin
4p mot dién thé du 16n dé dong thoi thu dong
nén, dong thoi oxi héa anilin.

Qua trinh thu dong cta thép CT3 va su khoi
mao polyme héa bang phan cuc thé€ tinh (PS)
trong dung dich nghién cttu dugc giéi thiéu trong
hinh 3.

Khi ap thé, dong tang cao dot ngodt do tich
dién cho 16p kép va c6 thé do ca hién tuong oxi
héa trén bé mat dién cuc, dat dén 500 mA/cm®.
Thoat khi manh trén dién cuc 4m chiing té qua
trinh khir hidro. Sau d6 dong dién giam nhanh
do thu dong trén bé mit dién cuc lam viéc. Vé6i
thé PS 800 mV, dong 93 hit quan sat duoc
1a J,, nim trong khoang 2 - 6 mA/cm’ (hinh
3), ldc nay chua xuat hién két tia PANi mau den
trén bé mat dién cuc.

Khi xuét hién phan tng polyme héa dién héa
anilin, dong dién tang lén, va dat dén gi4 tri 6n
dinh (hinh chen trong hinh 3). Dong polyme héa
6n dinh phu thudc chi yéu vao néng do anilin
trong dung dich.

Két qua thuc nghiém cho thdy can ap thé
tinh cao hon 700 mV dé thu dong thép CT3 va
khoi mao polyme héa. Vi phan cuc bang dién
thé khong d6i, diéu quan trong 12 lua chon dugc
gid tri dién thé€ phu hop [7].

Tuy nhién trong hé nghién ctiu st dung
phan cuc th€ tinh trén, dong dién polyme hoda
khd 16n, mang PANi phét trién nhanh, thudng
c6 do x0p cao, dang bot, khong déu. Phan cuc
thé tinh PS khong cho phép kiém sodt duoc toc
do6 phan tng.

I1I - PHUONG PHAP PHAN CUC
DONG TINH GS

1. Mot s6 dac diém cua phan cuc dong tinh

Pé tao mang PANi dong déu c6 do rd xop
thap trén dién cuc, thuong st dung phan cuc
dong tinh GS, v6i uu diém néi bat 1a diéu chinh
duoc toc do polyme hoa.

V6i mat do dong phan cuc khong déi, toc
do polyme héa 1y thuyét duoc coi 1a hang so,
dong thoi dé dang xdc dinh chinh xédc dién
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Hinh 3: Bién thién dong phan cuc theo thoi gian

H,SO, 2 M, 2% thé tich ANi,

thép CT3, 800 mV/SCE

Hai thi nghiém ctng diéu kién

Hinh chén 1a phéng to d6 thi tir 10€ 60 s, dong
polyme héa khong doi sau 50 s phan cuc

luong Faraday cta hé. Day chinh 12 diém troi
ndi bat ctia phuong phéap GS so v6i cdc phuong
phéap PS va CV. Tuy nhién cho dén nay chua c6
két qua thuc nghiém gigi thiéu mot cach hé
thong viéc nghién cttu polyme héa ANi. Sau
day 1a mot s6 két qua khdo sit qud trinh tong
hop PANI béng tng dung phuong phép GS.

Mat do dong duoc lua chon 1a 7 mA/cm?
[8], twong duong véi kha nang polyme hoa
khoang 10°g ANi trong mot giay trén dién tich
1 cm®. Vi mat do dong nhd, téc do polyme héa
cham nhung PANi thu dugc min hon. Vi mat
do dong 16n, hau hét PANi bi oxi hoa [9].

Polyme h6a ANi dugc thuc hién & nhiét do
phong. Dién cuc lam viéc 1a thép khong gi cé
ham lugng crom gin 18%. Dicéu kién thuc
nghiém polyme héa ANi da dugc gidi thiéu
trude day [4, 5, 6, 8]. Sau khi ché tao, PANi san
pham duoc rira sach bang nudc cét, loai bd hét
chat tan. Sau d6 dé kho & nhiét do phong. San
phdm dugc sdy kho & 95°C trong 2 gio, bdo
quan trong binh kin khi ¢6 hit 4m.

Hiéu suat khoi lugng polyme héa H,, (%)
dugc tinh theo cong thiic :

Hm(%)=%.100 (1)
0

trong d6 m, 1a khoi luong monome ANi hoa tan
trong dung dich truéc khi phan tng, m, 1a khoi



lugng polyme sdy kho thu duoc, qui theo luong
monome ANi da tham gia phan tung. Khéi luong
m, ctia monome ANi dugc st dung 1a 5, 10, 20
va 30 g/1, thoi gian phan tng 1a 3 va 5 gio.

Hiéu suét dong H; (%) duoc tinh theo ty 1&
gitta két qua thuc nghiém va tinh 1y thuyét tinh
theo dinh luat Faraday. Luong ANi tham gia
phan tng polyme héa vé mat 1y thuyét dugc
tinh theo cong thic Faraday da biét:

m, =—M (2)

trong d6 m,, (g) 1a khéi lugng chat phan tng 1y
thuyét. Theo co ché polyme héa dién hdéa ANi
[3] z= 1. Hiéu suat dong H; (%) duoc tinh bang
cong thiic :
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Hinh 4: Hiéu suat khéi lugng polyme héa H,,
tinh theo nong do monome C,y;

Nhu vay véi phuong phip phan cuc dong
tinh, c6 thé khdo sat dé dang mot s6 thong s6
dong hoc cua polyme héa ANi, gép phan hoan
thién va kiém soét dugc qu4 trinh ché tao PANi
dién hoa.

IV - KET LUAN

Phén tng téng hop dién héa PANi c¢6 thé
dugc thuc hién bang phan cuc vong da chu ky
(CV), phan cuc thé tinh (PS) va phan cuc dong
tinh (GS). Phuong phap GS c6 nhiéu uu diém
ndi bat so véi cac phuong phap CV va PS, dugc
stt dung dé ché tao PANI.

P xdc dinh dugc hiéu suét chuyén héa san
phdm polyme héa bang phuong phdp GS trong
dung dich axit sunphuric 1M, v6i mat do dong

m
H, (%) =—.100 3)

my
2. Két qua thuc nghiém va thao luan

Hiéu suat H,, v6i mat do dong J = 7 mA/cm’
sau 5 gio dugc gidi thiéu trong hinh 4. Su phu
thuoc ctia H; vao nong do ANi duoc gidi thiéu
trong hinh 5.

Hiéu suit H,, dat dé€n 56% trong dung dich
loang. V6i dung dich dac hon hiéu suat chi dat
khoang 54%. Hiéu suat H; tang gan nhu tuyén
tinh v6i nong do ANi. Hiéu suat dong sau 5 gio
phan ting thap hon so véi 3 gid c6 thé do néng
d6 monome ANi ban diu bi giam & muc do
nhat dinh.
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Hinh 5: Su phu thuoc H; vao néng do ANi
trong dung dich

dién 7 mA/cm®va néng do monome C = 5-30 g/l.
Hiéu suat chuyén hoéa san phdm kh4 cao, dat
54 - 56%. Hiéu suat dong c6 thé dat dén 80%.
K&t qua nghién cdu trén 1am r6 hon hiéu qua
polyme hoéa dién hoéa anilin dé ché€ tao
polyalinin dan dién.

Cong trinh nay duoc hoan thanh voi su ho
tro kinh phi ciia Dé tai nghién ciiu co ban ma
56 8530502.
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