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TOM T A T 

Vat lieu compozit Ti02 - polyanilin (PANi) dugc t6ng hgp bang phuang phap quel thS tu5n 
hoan (dieu kien tong hgp: khoang quet thi -0,4 -^1,1 V, toe do quet 20 mV/s, so chu ki quel dugc 
thay d6i tir 50 din 200) tir dung dich H2SO4 0,1 M + Anihn (Ani) 0,1 M + Ti02 (ti le kh6i lugng 
Ti02: ANi = 1 : 1 2 ) tren thilt bi do dien hoa IM6 (Diic). Tinh chat cua vat lieu dugc phan tich 
bang hong ngoai, anh SEM va anh TEM. Tinh chat dien hoa ciia vat lieu dugc danh gia bang 
phuong phap quet the tuan hoan (toe do quet 20 mV/s, khoang the -0,4-^ 1,4 V so v6i dien cue 
so sanh Ag/AgCl/KCI b§o hoa) va phan cue vong trong moi tmong axit H2SO4 (0,5 M). Ket qua 
cho thay PANi da dugc lai ghep vai Ti02 tao thanh compozit co cau tnic nano va c6 hoat tinh 
dien hoa on dinh. Bang phuong phap phan cue vong cho thay khong xuat hien qua tiinh an mon 
diem d6i v6i vat lieu nghien cuu. 

Tie khoa: Ti02-PANi cau tnic nano, vat lieu lai ghep vo ca - hiiu ca, polianilin. 

1. MOf DAU 

Polyanilin (PANi) la mgt trong s6 it polyme din dien dugc quan tam nghien cihi nhilu 
trong thap nien vira qua nha cac dac trung dien hinh: do dan cao gan nhu kim loai, tinh chat dien 
hoa thuan nghich cao, than thien moi tmong va de t6ng hgp. Nhieu cong trinh da cong bo ve qua 
trinh lai ghep PANi vai mgt s6 oxit vo ca nhu Ti02, Pb02, Mn02, V205 tao thanh compozit dinh 
huong ling dung frong ITnh vuc dien hoa [1 - 4]. Trong so cac oxit vo ca nay, Ti02 la chSt ban 
din c6 tinh ch4t quang dien hoa cao va ben moi tmong nen dugc ling dung trong nhieu ITnh vuc 
nhu chi tao pin mat tioi [5], dieu che ozone [6], sen sa khi [7]. PANi-Ti02 dugc tong hgp bang 
con duong dien hoa [8] hoac ky thuat sol-gel [9] deu cho thay PANi dong vai tro phan tan hat 
Ti02 frong phan tii va lam tang kha nang dan dien cua Ti02. Lai ghep vat lieu bang sir kit hgp 
giira dien boa va sol-gel con it dugc quan tam khai thac. 

Trong bai bao nay chiing toi tiinh bay mgt so ket qua ve qua trinh tong hgp va nghien cfru 
tinh chSt ciia vSt lieu compozit Ti02 - PANi fren nin Ti hi Ti02 dang sol-gel kit hgp phuang 
phap quet thi tu3n hoan. 
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2. THUC NGHIEM 

2.1. Chi tao v3t lieu 

2.1.1. Hoa chdt 

Cac hoa chat anilin va H2SO4 ciia Merk, TiO? anata dang sol - gel (50 g/l) co kich thuoc 
khoang 20 nm do Vien Vat ly irng dung Vien HL KH&CNVN tong hgp. 

2.1.2. Che tao dien cue compozit Ti02-PANi 

Tmoc hit den cue Ti duong kinh 5 mm dugc danh bong ca hgc bang giay nham loai 2000, 
nra sach bang nuac cat, sau do danh bong dien hoa trong dung dich H2SO4 0,5 M 

Tilp theo compozit Ti02-PANi dugc tong hgp tren nen dien cue Ti tu dung dich H2SO4 
0,1 M + Anilin 0,1 M + Ti02 (Ti02 : Anilin = 1 : 1 2 ) bang phuang phap quet the tuan hoan 
(CV) trong khoang dien thi -0,4-^1,1 V (t6c dp quet: 20 mV/s) tren thilt bi dien hoa 1M6 
(Due). S6 chu ki quet dugc thay doi tir 50 din 200. 

2.2. Danh gia tinh chat vat lieu 

San pham dugc phan tich cau tnic hinh thai hgc bang phuang phap kinh hien vi dien tu 
quet (SEM) va kinh hien vi dien tu truyen qua (TEM), cau tnic vat lieu dugc xac dinh bang 
phuang phap phan tich hong ngoai, tinh chat dien hoa dugc danh gia bang phuong phap CV 
(khoang the quet: -0,4 -̂  1,4 V, toe do quet 20 mV/s) va phan cue vong (toe dp quet 5 mV/s) 
trong dung dich axit sunfuric 0,5 M trSn thilt bi dien hoa IM6 ciia Diic. 

3. KET QUA VA THAO LUAN 

3.1. Qu^ trinh ting hgp compozit bang CV 

Triroc het ta thay rang trong qua trinh ting hgp vat lieu, chieu cao pic oxy hoa khii da tang 
len theo si chu ki quet CV, chiing to mang polyme PANi dan dien da hinh thanh va phat trien. 
Tren hinh la ta co the quan sat ro pic oxy hoa manh tai vi tii dien the 0,45 V (tuang ting vai 

H H 

trang thai emeraldin '^i^J \-^^~\J V=/ ) va pic ylu gan 0,8 V (tuong ling 

vai tiang thai pemigranilin ^ — ' • > - - • ^ ^ •=' j ^uat hien ciing 3 pic khu tai 
0,35 V, 0,05 V ya -0,18 V. Khi so chu ki quet cang tang len (hinh lb & d) thi tiang thai 
emeraldin giam dan tiong khi pemigranilin lai tang len cho tai khi chi con minh no xuit hien cf 
khoang dien the tren 0,9 V do anh huang cCia nong do chat phan ung a sat be mat dien cue da 
giam dan gay ra Cac pic oxy hoa khii khong chi the hien cac trang thai ton tai ciia PANi [10] ma 
con phan anh dugc lugng vat lieu da hinh thanh tren dien cue thong qua chieu cao ciia chiing. 
So sanh gia tri mat do dong pic cho thay so chu ki quet CV cang lan thi lugng compozit hinh 
thanh cang nhieu (hinh Ic). 

Hinh Ic phan anh chieu cao pic oxy hoa (3,49 mA; 0,907 V) thap ban va dien thi pic dich 
chuyen ve phia duong ban so vai qua trinh hinh thanh PANi fren hinh Id (4,52 mA; 0,823 V) a 
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cung che do tfing hgp (150 chu ki). Nguyen nhan_c6 the la do Ti02 dan dien kern co mat trong 
thanh ph§n compozit da ban che qua frinh phat trien mang vat lieu. 

-0.6 -0.3 0.0 0 3 0.6 0 9£,VABCI 

i (mA/cm"l 

-0 6 -0.3 0.0 0 3 0.6 0.9 £^^,^1 (V) 

-0.6 -0.3 0.0 0 3 0 6 0 9EA^,f,^,CV) 

Hinh ] Anh huong cua so chu ki quet CV den qua trinh long hop compozit (a: 50 chu ki; b: 100 chu ki; 
c: 150 chu ki; d: 200 chu ki) va PANi (e: 150 chu ki). T6c dp quet 20 mV/s. 

3.2. Phan tich cSu true hinh thai hoc 

Ket qua anh SEM tren hinh 2(a, b, c) cho thSy vat lieu dugc hinh thanh d dang sgi polyme 
dan xen vao nhau co duang kinh nam trong viing kich thuoc nano. So chu ki quet tang dS lam 
cku tnic hinh thai hpc ciia bl mat thay dli tao thanh cac biii sgi to hem nha lugng vat lieu dugc 
hinh thanh nhieu hon. O cung che do tong hgp 150 chu ki cho thay PANi hinh thanh cac sgi 
nano dan xen nhau (hinh 2d), trong khi compozit PANi-Ti02 (hinh 2c) tao thanh cac biii sgi nho 
su CO mat ciia Ti02. Anh 2e la hinh thai hgc ciia TiOj co cau tnic dang hat voi kich thuac nho 
ban 20 nm. 

Tren hinh 3 ta thay sir dan xen giiia 2 m§u dam (Ti02) va mau nhat (sgi PANi). Tir kit qua 
hinh 2 va 3 co the noi rang compozit Ti02-PANi da dugc ting hgp thanh cong. 
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Hinh 2 Anh SEM cua compozit (a,b,c) va PANi (d) chi tao bang phuang phAp CV (toe dp quet 20 mV/s) 
vai s6 chu ki quet khac nhau (a: 50 ; b: 100; c & d: 150), e. Ti02 

Hinh 3. Anh TEM cua compozit che tao bang phuang phap CV vai 150 chu ki. 
Toe dp quet 20 mV/s. 

3.3. Nghien ciru tinh chSt dien hoa ciia vat li|u compozit 

Kit qua fren hinh 4 cho thay sir phan biet ro ret giira cac compozit chi tao bang so chu ki 
CV thay doi tii 50 den 200. Sau khi che tao hanh cong, compozit dugc do pho CV trong dung 
dich H2SO4 0,5 M de so sanh tinh chat dien hoa cua chiing. Pic oxy hoa chi xuat hien a tmong 
hgp a (50 chu ki), b (100 chu ki) va c (150 chu ki), trong khi ta khong quan sat thay no xuat 
hien a tmong hgp d (200 chu ki). Nguyen nhan co thi khi ting hgp vai 200 chu ki, ciing vai 
chieu day compozit tang len nhieu qua thi sir co mat Ti02 trong lop mang nay lai lam giam boat 
tinh dien hoa ciia PANi. Ngoai ra ta cung nhan thSy ring chieu cao pic anot a tmong hgp c (150 
chu ki) gan nhu khong suy giam mac du co sir dich chuyen vi tri dien the picmgt chiit ve phia 
duong. Ket qua nay the hien hoat tinh dien hoa tuang dli on dinh ban cua mau c (150 chu ki) so 
voi mau a (50 chu ki) va b (100 chu ki). 

So sanh chu ki thii nhat ciia 4 d6 thj a, b, c va d ta thSy compozit chi tao a dilu kien 150 
chu ki dat chilu cao pic oxy hoa lan nhAt (hinh 5e), vi tii dien thi xuSt hien pic ciing cao ban. 



N/c tinh chat compozit Ti02 - PANi tren nSn fi ting hop bJng phuong ph^p quet the tuin hoan 

Co the noi ring compozit chi tao vai 150 chu ki CV co hoat tinh dien hoa tuang doi tit nhat 
trong so b6n mSu da khao sat. 

-0.5 0.0 0.5 1.0EAB,AgCi(V) 

i (mA/cm^) 

(c) 

-0.5 0.0 0.5 1.0 £ « A B C I ( V ) 

•0.5 0.0 0.5 1.0 iiVi (V) 

-0.5 0.0 0.5 1.0£A6CI(V) 

Hinh 4. Pho CV cua compozh che tao voi (a) 50 chu ki; (b) 100 chu ki; (c) 150 chu ki; (d) 200 chu ki, 
(e) so ŝ nh chu ki thii nh3t cua a, b, c va d. Toe dp quet 20 mV/s. 

Tir kit qua khao sit pho CV 6 fren, chung toi lira chpn mau c (chi tao bang 150 chu Id quet 
CV) dk tiln hanh phan cgc vong (hinh 5). Mat do dong io xac dinh dugc la 10,4 jiA/cm^ va dien 
thi an mon EQI la 0,351 V. Theo Darabara va cong sir thi sir an mon diem se xay ra nlu co xu4t 
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hien vong lap tri giao nhau giifa2 nhanh anot khi quetdi va quet ve [11]. Dien tich vong lap tie 
nay cang nho thi khuynh huong an mon diem cang giam [12]. Quan sat khong xuat hien vong 
lap tri tren hinh 5, chiing to khong co hien tugng an mon diem xay ra doi vcfi dien cue compozit 
Ti02-PANi tren nin titan. 

Igi (mA/cm") 

0.3 0 4 0.5 0.6 0.7 t-A^AgClCV) 

Hinh 5. Duong phan cue vong ciia compozit (che tao a dieu kien 150 chu ki, 
toe dp quet 20 mV/s). Toe dp phan cue 5mV/s. 

4. KET LUAN 

Da che tao thanh cong vat lieu compozit Ti02-PANi co cau tnic dang biii sgi nano tren nen 
kim loai Ti bang phuang phap quet the vong. (3 dieu kien che tao vai 150 chu ki CV vat lieu co 
hoat tinh dien hoa tit va tuang dli on dinh so vdi cac mau khac da che tao voi cac chu ki khac 
nhau, khong xuat hien hien tugng an mon diem trong moi tmang H2SO4 0,5 M. 

L&i cam mi. Cong trinh nay dirge Quy Phat trien khoa hpc va Cong nghe Quoc gia Nafosted tai tra kinh 
phi (ma s6: 104 99-2013.44). 
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ABSTRACT 

STUDY ON SYNTHESIS OF TiOj - PANi COMPOSITE ON TITANHJM SUBTRATE 
BY CYCLIC VOLTAMMETRY 
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Ti02-PANi composites were synthesized by cyclic voltammetry method in potential area 
of-0,4-; 1,1V versus Ag/AgCl/saturated KCl electrode at scan rate of 20 mV/s in solution of 
O.IM H2SO4 + O.IM aniline -̂  Ti02 sol gel (Ti02 . aniline = 1 : 12) with cycle number varried 
from 50 to 200 using an electrochemical workstation IM6 (Germany). The properties of 
materials were analysed by IR-spectrum, SEM and TEM-images. Their electrochemical 
properties were observed by cyclic voltammetry and cyclic polarization graphs in 0.5 M H2SO4. 
The results showed that nanostmctured Ti02-PANi composite prepared under cycle number of 
150 was successfiilly obtaining with stable electrochemical activity and no pitting corrosion on 
it appeared. 

Key words: Nano-stmctured Ti02-PANi composite, organic-inorganic hybrid material, PANi. 
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