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Vit lisu compozit TiQ — polyanilin (PANi)duoc tong hyp bing phrong phap quét thtuin
hoan (iéu kién tong hyp: khaing quét th -0,4+1,1 V, ¢ do quét 20 mV/s,&chu ki quéttuoc
thayddi tir 50dén 200) tr dung dch H,SO, 0,1 M + Anilin (Ani) 0,1 M + TiQ (ti 1& khdi lwong
TiO, : ANi = 1 : 12) trén tht bi do di¢n hoa IM6 Pirc). Tinh clat cia VAt ligu duoc phan tich
bing hng ngai, anh SEM vaanh TEM. Tinh clt dién hoa @a \at ligu dugc danh gia Bing
phuong phéap quét thtuin hoan (bc do quét 20 mV/s, khing thé -0,4+1,4 V so i dién arc
so sanh Ag/AgCI/KCI bao hoa) va pharcosong trong moi trong axit S0, (0,5 M). Két qua
cho thiy PANi d4 dugc lai ghép i TiO, tao thanh compozit c64a tric nano va cé hotinh
dién hoaon dinh. Bang phrong phap phanuc vong cho thy khéng xut hién qua trinhin mon
diém déi véi vat liéu nghién ¢u.

Tir khéa: TiO,-PANiI ciu tric nano, & liéu lai ghép vo ¢ — hiru oo, polianilin.

1. MO PAU

Polyanilin (PANi) la nét trong $ it polyme dn dién dugc quan tdm nghiéniaa nhigu
trong thip nién vra qua nb cacdic trang dién hinh:do dan cao gn nhr kim loai, tinh cHit dién
héa thidn nghich cao, than thh méi tuong va & tong hyp. Nhiéu cong trinhia cong 6 vé qua
trinh lai ghép PANi &i mot sH oxit vd @ nhu TiO,, PbQ MnQO,, V,0s tao thanh compozﬂhnh
huéng ung dang trong nh wrc di¢n hoa [1 - 4]. Trong&cac oxit vo o nay, TiQ la chit ban
dan c6 tinh cht quangdién héa cao vadm moi trdong néndugc tng ding trong nhdu linh wre
nhu ché tao pin mit troi [5], diéu cké ozone [6], seneskhi [7]. PANI-TIO, dugc tong hop bing
conduong dién héa [8] hdc ky thuit sol-gel [9]déu cho thly PANi déng vai trd phan tanah
TiO, trong phantt va lam #ing kha ning din dién aia TiO,. Lai ghép vt liéu bing sr két hop
gitradién hoa va sol-gel con dirgc quan tam khai thac.

Trong bai b4o nay ching t6i trinh baptnsd két qua vé& qué trinh éng hop va nghién ¢u
tinh chit cua Vit ligu compozit TiQ — PANi trén @&n Ti tir TiO, dang sol-gel Kt hop phrong
phap quét thtuin hoan.
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2. THU'C NGHIEM
2.1. CH tao vat liéu
2.1.1. Héa cht

Cac hoa cft anilin va HSQO, cia Merk, TiQ anata dng sol — gel (50 g/l) co kich tisc
khoang 20 nm do \@n Vat ly tng dang Vién HL KH&CNVN tong hyp.

2.1.2. Clé tgo dién arc compozit TI@PAN

Truéc hét dén oyc Ti duong kinh 5 mmduoc danh bong 6 hoc king gy nham lai 2000,
rira @ich king nréc cat, saudo danh bongdién hoa trong dungidh H,SO, 0,5 M.

Tiép theo compozit TI@PANi duoc tong hyp trén en dién arc Ti tir dung dch H,SO,
0,2 M + Anilin 0,1 M + TiQ (TiO; : Anilin = 1 : 12) lang phrong phap quét thtuan hoan
(CV) trong khang dién thé 0,4+ 1,1V (téc d6 quét: 20 mV/s) trén thi bi dién hoa IM6
(Birc). S chu ki quéttugc thayddi tir 50dén 200.

2.2.Panh gia tinh cht vat liéu

San phim dugc phan tich &u tric hinh thai bc bing phrong phap kinh Kin vi dién tr
quét (SEM) va kinh Bh vi dién tir truyen qua (TEM), &u tric \at ligu dugc xacdinh hing
phuong phap phan tichdng ngai, tinh chit dién héadugc danh gia Bing phrong phap CV
(khaang thé quét: -0,4+ 1,4 V, Hc do quét 20 mV/s) va phanrc vong (bc do quét 5 mV/s)
trong dung ¢th axit sunfuric 0,5 M trén téi bi dién héa IM6 dabuc.

3. KET QUA VA THAO LUAN
3.1. Qua trinh tdng hep compozit king CV

Truéc hét ta thiy rang trong qua trinhong hop Vat li¢u, chiu cao pic oxy hoa khda ting
Ién theo & chu ki quéet CV, ciing © mang polyme PANi #h dién da hinh thanh va phat &n.
Trén hinh 1a ta co6 ghquan sét r6 pic oxy hoaamh i vi tri dién the 0,45 V (rong tng Wi

H H
| |
trang thai emeraldin{>7N C § C § Q ") va pic ¥u gin 0,8 V (trong ing
— )N —N—( )—N= =N— i
véi trang thai pernigranilin ) xuat hién cung 3 pic kix tai

0,35 V, 0,05 V va -0,18 V. Khidschu ki quét canging lén (hinh 1b & d) thi 4ng thai
emeraldin gim din trong khi pernigranilinai tang Ién chodi khi chi con minh no xit hién &
khoang dién thé trén 0,9 V daanh hréng aia mng do chit phan ang & séat B mit dién arc da
giam dan gay ra. CAc pic oxy héakikhong ch thé hién cac tang thai 6n tai caa PANi [10] ma
con phin anhduoc lugng VAt liéu d& hinh thanh trédién arc théng qua clii cao éa ching.
So sanh gia trmat d6 dong pic cho thy sb chu ki quét CV cangyh thi rong compozit hinh
thanh cang nu (hinh 1c).

Hinh 1c plan anh chdu cao pic oxy héa (3,49 mA; 0,907 Vthhon vadién thé pic dch
chuyén V& phia drong hon so i qué trinh hinh thanh PANi trén hinh 1d (4,52 ri#823 V)&
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cting cfé do tong hyp (150 chu ki). Nguyén nhan cé&tha do TiQ dn dién kém c6 nat trong
thanh plAan compozitda han cké qué trinh phat téh mang 1t liéu.
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Hinh 1.Anh hréng aia  chu ki quét C\dén qua trinh dng hyp compozit (a: 50 chu ki; b: 100 chu ki;
¢: 150 chu ki; d: 200 chu ki) va PANi (e: 150 &fu Toc d6 quét 20 mV/s.

3.2. Phan tich du tric hinh thai hoc

Két qua anh SEM trén hinh 2(a, b, ¢) chdiyhvat li¢u duoc hinh thanky dang sy polyme
dan xen vao nhau afirong kinh Am trong ving kich thdc nano. $ chu ki quéting da lam
ciu trac hinh thai bc cia b& mit thaydéi tao thanh cac buios to hon nhy luong VAt lidu duoc
hinh thanh nkiu hon. G cung clé do tong hyp 150 chu ki cho #ty PANI hinh thanh cacos
nanodan xen nhau (hinh 2d), trong khi compozit PANi-T{@inh 2c) 40 thanh cac buigs nho
su c6 mit cia TiO,. Anh 2e 1a hinh thaidt cia TiO, c6 du tric ding hat véi kich thedc nho
hon 20 nm.

Trén hinh 3 ta thy sy dan xen gia 2 nau dam (TiO,) va mau nht (soi PANi). Tir két qua
hinh 2 va 3 ¢6 thndi ring compozit TiG-PANi da duoc tong hyp thanh céng.
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Hinh 2.Anh SEM @ia compozit (a,b,c) va PANi (d) éltao bing phrong phap CV @ic do quét 20 mV/s)
v6i sb chu ki quét khac nhau (&0 ; b: 100; ¢ & d: 150), e: TiO

compzit Ti02-PANi-006 —_— i compzit TiO2-PANi-007 J—

Print Mag: 80400x @ 51 mm 100 nm Print Mag: 39800x @ 51 mm 100 nm

10:55:40 a 09,29/12 HV=80.0kV 10:56:12 a 09,2912 HV=80.0kV

TEM Mode: Imaging Direct Mag: 40000x TEM Mode: Imaging Direct Mag: 20000x

Hinh 3.Anh TEM dia compozit cé tao bing phrong phap CV i 150 chu ki.
Toc do quét 20 mV/s.

3.3. Nghién &u tinh chit dién hoa aia vat liéu compozit

Két qua trén hinh 4 cho fty sy phan bét rd rét gita cac compozit ¢htao bing $ chu ki
CV thayddi tir 50 dén 200. Sau khi dhtao hanh céng, compouzitroc do phd CV  trong dung
dich H,SQ, 0,5 Md so sanh tinh dh dién hda éa ching. Pic oxy héa thuat hién ¢ truong
hop a (50 chu ki), b (100 chu ki) va ¢ (150 chu king khi ta khéng quan satthno xuit
hién & truong hyp d (200 chu ki). Nguy&n nhan cé tkhi tong hop voi 200 chu ki, clng &
chiéu day compoziting |én nhéu qua thi 8 cé mit TiO, trong bp mang naydi 1am giam haat
tinh dién hoa éa PANi. Ngoai ra taing nhin thy ring chéu cao pic anow truong hyp ¢ (150
chu ki) gin nhr khdng suy gim mic du c6 g dich chugn vi tri dién thé picmbt chat @ phia
dwong. Két qua nay tké hién haat tinhdién héa trong ddi 6n dinh hon cia méu ¢ (150 chu ki) so
véi mau a (50 chu ki) va b (100 chu ki).

So sé&nh chu ki thnhit cia 446 thi a, b, ¢ va d ta fly compozit ch tao & diéu kign 150
chu kidat chiéu cao pic oxy héadh nhit (hinh 5e), vtri dién thé xuat hién pic ding cao bn.
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C6 tht néi ring compozit ch tao wi 150 chu ki CV c6 hat tinh dién héa trong doi tot nhit
trong © bon mau da khao sat.
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Hinh 4.Ph CV cia compozit cé tao voi (a) 50 chu ki; (b) 100 chu ki; (c) 150 chu ki) 200 chu ki,
(e) so sanh chu ki dnhit cia a, b, ¢ va d. ¢ do quét 20 mV/s.
Tur két qua khao sat plé CV ¢ trén, ching tdita chon mau ¢ (ct tao bing 150 chu ki quét

CV) dé tién hanh phame vong (hinh 5). Nit @6 dong i xacdinh dugc & 10,4uA/cm? vadién
thé an mon E, 1a 0,351 V. Theo Darabara véng ar thi sran mondiém < xay ra réu cé xuit
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hién vong kp tré giao nhau gia 2 nhanh anot khi quét va quét ¢ [11]. Dién tich vong p tré
nay cang né thi khuynh kréng an mondiém cang gim [12]. Quan sat khdng Athién vong
lap tr trén hinh 5, ching © khong cé hin trong an mondiém xay raddi véi dién arc compozit
TiO,-PANi trén rén titan.
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Hinh 5.Duong phan gc vong @ia compozit (c tao ¢ diéu kién 150 chu ki,
toc d6 quét 20 mV/s). §c d6 phan ac 5mV/s.

4. KET LUAN

D4 clt tao thanh coéng it lisu compozit TiQ-PANi c6 du tric ding bui i nano trén An

kim loai Ti bang phrong phéap quét thvong.O diéu kién ché tao woi 150 chu ki CV gt ligu c6
haat tinhdi¢n hoa 6t va trong ddi 6n dinh so Wi cac miu khacda clé tao voi cac chu ki khéac
nhau, khéng xit hién hién trgng an mondiém trong méi teong HSO, 0,5 M.

Loi cam on. COng trinh nayiuoc Quy Phat trén khoa lc va Cong ngh Quic gia Nafostedtai trg kinh
phi (m& 6: 104.99-2013.44).
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ABSTRACT

STUDY ON SYNTHESIS OF Ti@— PANi COMPOSITE ON TITANIUM SUBTRATE

BY CYCLIC VOLTAMMETRY
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TiO,-PANi composites were synthesized by cyclic volteetmnmethod in potential area

of -0,4+1,1V versus Ag/AgCl/ saturated KCI electrode aarstate of 20 mV/s in solution of
0.1M H,SO, + 0.1M aniline + TiQ sol gel (TiQ : aniline = 1 : 12) with cycle number varried
from 50 to 200 using an electrochemical workstatl6 (Germany). The properties of
materials were analysed by IR-spectrum, SEM a&d-Images. Their electrochemical
properties were observed by cyclic voltammetry eyadic polarization graphs in 0.5 M,HO,.
The results showed that nanostructured,FR@Ni composite prepared under cycle number of
150 was successfully obtaining with stable elettemical activity and no pitting corrosion on
it appeared.

Key words:Nano-structured Ti@PANi composite, organic-inorganic hybrid materRANi.
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