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TOM TAT

Vit liéu compozit TiO; - polyanilin (PAN:) duoc long hgp bing phuong hép quét thé tuln
hoan (dlcl.l kién tong hop: khodng quét thé -0,4+1,1 V, toc dd quét 20 mV/s, s chu ki quel duge
thay ddi tir 50 dén 200) tir dung dich H,SO, 0,1 M + Amlm (Ani) 0 1 M + TiO, (ti 1& khbi lugng
TiO; : ANi = 1 : 12) trén thiét bi do dién héa IM6 gDu'c) Tinh chét cba vat liéu duge phan tich
bing hdng ngoai, anb SEM va anh TEM. Tinh chat diéo héa cia vit ligu duge danh gia bing
phuong phap quét thé tudn hoan (tdc do quét 20 mV/s, khoang thé -0,4+1,4 V so véi dién cye
so sinh Ag/AgCUKCI bdo hoa) va phan cuc vong trong mdi trudmg axit H,SO; (0,5 M). Két qua
cho thiy PANi da dugc lai ghép véi TiO; tao thanh compozit c6 clu tric nano va ¢6 hoat tinh
dién hoa dn dinh. Bing phua-ng phép phén cyc vong cho thdy khong xudt hién qué trinh &n mon
diém dbi véi vat liéu nghién cinu,

Tir khéa: TiO,-PANi cdu triic nano, vat liéu lai ghép v8 co - hiru co, polianilin.

1.MGO PAU

Polyanilin (PANi) la mét trong sb it polyme din dién dugc quan tdm nghién ciu nhiéu
trong thap nién vira qua nhés cac ddc trung dién hm.h 6 déin cao gn nhu kim loai, tich cha( dién
héa thudn nghich cao, than thi¢n mdi trudmng va dé tdng hop. Nhiéu cong trinh da cong bé vé qua
trinh lai ghép PANi véi mot s6 oxit vd co nhu TiO;, PbO;, MnO,, V05 tao thanh compozit dinh
huéng img dung trong linh virc dién héa [1 - 4]. Trong s6 céc oxit vé co nay, TiO, 14 chét ban
din ¢ tinh chit quang dién héa cao va bén méi truomg nén dugce (mg dung trong nhmu linh vuc
nhu ché tao pin mat troi [5], diéu ché ozone 16], sen so khi [7]. PANi-TiO, dugc tong hop bing
con dudng dién hda (8] hodc ky thuét sol- gel 91 déu cho thiy PANi déng vai trd phan lan hat
TiO, trong phan tr vA lam ting kha nZng dan dién cia TiO,. Lai ghép vat li¢u bing su két hop
giira dién hoa va sol-gel con it duge quan tam khai thac.

Trong bai b4o ndy chiing 16i trinh bay mét sé ket qua vé qua trinh tdng hop va oghién ciru

tinh chat cia vt liéu compozit TiO; - PANI trén nén Ti tr TiO, dang sol-gel két hop phuong
phap quét thé tudn hoan.



2. THY'C NGHIEM
2.1. Ché 120 vit ligu
2.1.1. Héa chit

Cac hoa cbét anilin va H,SO, cua Merk, TiO, anata dang sol - gel (50 g/1) ¢& kich thudc
khoang 20 nm do Vién Vat Iy img dung Vién HL KH&CNVN tong hop.

2.1.2. Ché 1g0 chén cuc compozit TiOrPANI

Truée hét dén cye Ti dudng kinh S mm duge danh béng co hoc bing gidy nham loai 2000,
rira sach bing nuéc cat, sau d6 danh bong dlen hoa trong dung dich H,S0,0,5M

Tiép theo compozit TIO,-PANi duoe tong hep trén nén dién cyc Ti tr dung dich H,S0,
0,1 M + Anilin 0,1 M + TiO, (TiO; : Anilin = 1 : 12) bing phuong phap quct thé tuin hoan
(CV) trong khoang dién thé —0,4+1,1 V (tdc d quét: 20 mV/s) trén thiét by dién héa IM6
(Birc). $8 chu ki quét dugc thay 6i tir 50 dén 200.

2.2. Danh gi4 tinh chit vat ligu

San pham duge phan tich cAu tric hmh thai hoc bing phuong phap kinh hién vi dién tur
quét (SEM) va kinh hién vi dién tr truyén qua (TEM), cau tric vat liéu dugc xac dinh bing
phuong phép phén tich héng ngoal, tinh chét dién héa dugc danh gia béng phuong phip CV
(khoang thé quét: -0,4 + 1,4 V, tdc dd quét 20 mV/s) va phan cyc vong (téc dd quét 5 mV/s)
trong dung dich axit sunfuric 0,5 M trén thiét bi dién hda IM6 ctia Pirc.

3. KET QUA VA THAO LUAN
3.1. Qué trinh tdng hgp compozit bing CV

Tn.ruc hét ta lhay mng trong qua trinh Iong hop vét liu, chidu cao pic oxy hoa khir da ting
1én theo s6 chu ki quét CV, chimg té mang polyme PANi dan dign da hinh thanh va phat trien.
Trén hinh la ta ¢6 thé quan sat 13 pic oxy héa manh (ai vi tri dién thé 0,45 V (twong tng vai

H H
oo
trang thdi emeraldin '(\}N—Q—N N:<}N_ ) va pic yéu gan 0,8 V (tuong img
- y—N. = N— —N= N—
vai trang théj pernigramhin =<:>— —<i>: ) Xuét hién cang 3 pic kbir tai

0,35 V, 0,05 V va -0,18 V. Khi 50 chu ki quét cang tang 1én (hinh Ib & d) thi trang thai
emeraldm glam din trong khi pernigranilin lai tang 1&n cho téi khi chi con minh n6 xuat hién &
khoang dién thé trén 0,9 V do anh hudng cia nong do chét phan img G sat bé mat dién cyc di
gidm dan gay ra. Cac pic oxy hoa khir khdng chi the hién cac trang thai 10n tai ciia PANi [10] ma
con phan anh duogc lugng vat liéu 42 hinh thanh trén dién cyc thong qua chiéu cao cua chang.
So sanh gia tri mat d6 dong pic cho thay sé chu ki quét CV cang lon thi lugng compozit hinh
thanh cang nhiéu (hinh lc).

Hinh Ic phan dnh chiéu cao pic oxy héa (3,49 mA; 0,907 V) thap hou va dién thé pic dich
chuyén vé phia duong hon so vé&i qua trinh hinh thanh PANi trén hinh 1d (4,52 mA; 0,823 V)a
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cling Che 46 tdng hgp (150 chu ki). Nguyén nhén ¢ thé 1a do TiO; dén dién kém c6 mat trong
thanh phan compozit da han ché qua trinh phat trién mang vit liéu,
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Hinh I Anh hutng ctia s6 chu ki quét CV dén qua trinh 16ng hop com})ozn (a: 50 chu ki; b: 100 chu ki:
c: 150 chu ki; d: 200 chu ki) va PAN1 (e: 150 chu ki). Toc d§ quét 20 mV/s.

3.2, Phén tich cdu tric hinh thai hoc

Két qua anh SEM trén hinh 2(a, b, ¢) cho thay vat héu dirge hinh thanh & dang sgi polyme
dan xen vao nhau co dubng kinh nam trong viing kich thudc nano. S6 chu ki quét ting da lam
c4u tnic hinh thai hoc cua bé mat lhay d01 tao thanh cac bui sgi to hon nh¢ lugng vat liéu duge
hinh thanh nhiéu hon. & clng ché dé téng hop 150 chu ki cho thiy PANi hinh thanh cic sgi
nano dan xen nhau (hinh 2d), trong khi compozit PANi- T101 (hinh 2c¢) tao thanh céc bui sgi nhd
sir cé mit cia TiOy. Anh 2e |a hinh thai hoc ctia TiO, ¢6 cau truc dang hat véi kich thudc nho
hon 20 nm.

Trén hinh 3 ta théy swr dan xen gitra 2 méu ddm (TiO;) va mau nhat (sgi PANi). Tir két qua
hinh 2 va 3 c6 theé néi ring compozit TiO,-PANi di dugc tong hop thanh cong.
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Hinh 2 Anh SEM cda compozit (a,b,c) va PANi (d) ché tao bing phuong phap CV (tée b quét 20 mV/s)
véi s6 chu ki quét khac nhau (a: 50 ; b: 100; ¢ & d: 150), e. TiO,

Fion-rim.
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Hinh 3. Anh TEM ciia compozit ché tao bing phuong phap CV v6i 150 chu ki.
Téc dd quét 20 mV/s.

3.3. Nghién ctru tinh chiit di¢n héa ciia vat liéu compozit

Két qué trén hinh 4 cho thiy su phén biét 18 rét gifra cic compozit ché tgo biing sb chu ki
CV thay déi tir 50 dén 200. Sau khi ché tao hanh cdng, compozit duge do pho CV trong dung
dich H,SO4 0,5 M dé so sanh tinh chit dién hoa ciia ching, Pic oxy héa chi xuat hién & mrd'ng
hop a (50 chu ki), b (100 chu ki) va ¢ (150 chu ki), lrong ldn ta khdng quan sat thay né xuét
bi¢n & truémg hop d (200 chu ki). Nguyén nhan c6 thé khi tdng hop vdi 200 chu ki, cling voi
chiéu day compozit tang Ién ohiéu qua thi sy c6 mat TiO, trong 6p mang nay lai lam gidm hoat
tinh dién héa cia PANi. Ngodi ra ta ciing nhén lhay ring chléu cao pic anot & trudmg hop c (150
chu ki) gan nhur khong suy giam mgc di cé sy dich chuyen vi tri dién thé picmét chat vé phia
duong, Két qua ndy thé hién hoat tinh dién héa tuong d6i dn dinh hon ctia mAu ¢ (150 chu ki) so
v&i mau a (50 chu ki) va b (100 chu ki).

So sanh chu ki thir nhét ciia 4 d3 thi a, b, ¢ va d ta thiy compozn ché o ¢ diéu kign 150
chu ki dat chiéu cao pic oxy hoa 16n nhdt (hinh 5e), vi tri dién thé xuat hién pic ciing cao hon.



C8 thé noi rang compozit ché tao v6i 150 chu ki CV c6 hoat tinh dién héa twong dbi tét nhit
trong s6 bén mau 43 khao sat.
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Hinh 4. Phd CV cia compozit ché tao véi (a) 50 chu ki; (b) 100 chu ki; (c) 150 chu ki; (d) 200 chu ki,
(€) 50 sénh chu ki thir nhét cua a, b, ¢ va d. Téc d quét 20 mV/s.
Tir két qua khao sét phd CV & trén, chang t3i lya chon mau ¢ (ché tao bing 150 chu ki quét

cV) 4é tién hanh phan cyc vong (hinb 5). Mat d$ dong i, xéc dinh dugc la 10,4 ;LA/cm va a:én
thé in mdn Eq 120,351 V. Theo Darabara v cdng su thi su in mon diém s& xay ra néu cé xuat
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hién vong lap tré giao nhau giira 2 nhanh anot khi quét di va quét vé [11]. Dién tich vong lap tré
nay céng oho thi khuynh huéng @n mon diém cang giam [12]. Quan sat khong xudt hién vong
lap ted trén hinh 5, chimg 16 khéng c6 hién tugng in mog diém xay ra 4bi véi dién cyc compozit
TiO,-PANi trén neén titan.
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Hinli 5. Budng phin cyc vong cua compozit (ché tao & diéu kién 150 chu ki,
toc 46 quét 20 mV/s). Toc dd phan cyre SmV/s.

4. KET LUAN

Da ché tao thanh céng vat li¢u compozn T10;-PAN1 6 chu tric dang bui soi nano trén nén
kim loar T1 bang phucmg phép quet Ihe vong. O diéu kién ché tao voi 150 chu ki CV vat liéu c6
hoat tinh dién hoa tét va tuong d6i én dinh so véi cac miu khac da ché tao véi cac chu ki khac
nhau, khong xudt hién hién tueng &n mon diém trong moéi truong H,S0,0,5 M.

Lai cdm om. Cong trinh nay duge Quy Phit trién khoa hoc va Cong nghé Quéc gia Nafosted tai trg kinh
phi (ma s6: 104 99-2013.44).
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ABSTRACT

STUDY ON SYNTHESIS OF TiO, - PANi COMPOSITE ON TITANIUM SUBTRATE
BY CYCLIC VOLTAMMETRY
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TiO,-PANi composites were synthesized by cyclic vol ry 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
0.1M H,SO, + 0.IM aniline + TiO; sol gel (TiO; . 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 polanization graphs in 0.5 M H,SO..
The results showed that nanostructured TiO,-PANi composite prepared under cycle number of
150 was successfully obtaining with stable electrochemical activity and no pitting corrosion on
it appeared.

Key words: Nano-structured TiO,-PANi composite, organic-tnorganic hybrid material, PANi.
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