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Preparation and Photocatalytic Activity of PANI/AMTES-TiO,
Nanocomposite Materials
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Abstract: After TiO, nanoparticles were surface modified by the coupling agent anilinomethyltriethoxysilane
(AMTES-Ti0O,), polyaniline (PANI) was grafted onto the surface of the AMTES-TiO, nanoparticles by in situ chemically
oxidative polymerization resulting in a PANI/AMTES-TiO, nanocomposite photocatalyst. PANI and TiO, are linkaged
by chemical bonds. The nanocomposites were characterized using Fourier transform infrared spectroscopy (FTIR),
thermogravimetric analysis (TGA), X-ray diffraction (XRD), UV-Visible diffuse reflectance spectrum (UV-Vis-DRS)
and photoluminescence (PL). The photocatalytic activity was evaluated by the degradation of methylene blue (MB) in
aqueous solution under UV and solar light irradiation. Results show that the sensitizing effect of PANI can improve the
light response of TiO, and enhance the separation efficiency of electron and hole pairs which in turn promotes the
photocatalytic ability of the nanocomposites. The mass ratio (w) of aniline to AMTES-TiO, has a significant effect on
the photocatalytic activity of nanocomposites and the optimal activity is obtained when the w is 0.025.
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Fig.2 FTIR spectra of pure TiO, (a), AMTES-TiO, (b),
PANI/AMTES-TiO,(w) (c—e) and PANI (f)
w(mass ratio of aniline to AMTES-TiO,): (c) 0.20, (d) 0.10, (e) 0.025
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Fig.3 XRD patterns of pure TiO, (a), AMTES-TiO,
(b), PANI/AMTES-Ti0,(0.025) (c) and PANI (d)
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Fig.4 UV-Vis-DRS spectra of pure TiO, (a), AMTES-
TiO0, (b) and PANI/AMTES-TiO, (w) (c—f)
w: (¢) 0.10, (d) 0.033, (e) 0.025, (f) 0.020
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Fig.5 Photoluminescent (PL) spectra of PANI and
PANI/AMTES-Ti0,(0.025)

HMEXT I F I 5 A C R AR 4l TiO, ML TS P
AT AMTES-TIO, 1Y, A] fEfY Ji A /& AMTES 1Y
&4 4 T KR4 TiO, T, 155 Tio, FiF Xt
W ISORIR T, 9870 T AR 2 1 5 YRk o B %
PR TS E AL, AT REAR T MB. A A 1 5 i 8 52 5
PANI/AMTES-TiO(0.025)VEf# Ak 5, AT PE AL
T4l TiO,, &4 R+ AE LR MB 119 3 2 5 %L
(kap) M 1.55x1072 min™", 1fij £l TiO, Fl AMTES-TiO,
R A MBI 38 252 1 5800 3 531 oy 1.17x1072 1 0.32x
102 min™. ZEE A& #FHH, PANI #1 TiO, 2 [6] DL LMy
Hras A, BOBAA RIS I PANT L2 A TiO, 2 Ja]
HEZ T AR, SO MRAR 3 B R 0 kA, SR A A b
AR ARG T RERY, DA T (38 & PANT™ A 1Y) FiLF-
RER S i A M E A TiO, A, R mLRER
IR L =25 7R 43 B3, 1S 53 TiO, WA
bk,

2.22 AMET PANIJAMTES-TIO, & & 4 F 148 {5 2

THEE
B 7 KBS T 435 LA 4l Tio, . AMTES-TiO,
20
» pure TiO, A
L&, AMTES-TiO,

161 4 PANVAMTES-TIO, (0.025)
L4+ v MB self-photolysis
1.2+

\i 1.0+
=
2 08t
0.6
04
02
0.0 e v —— T V7
0 15 30 45 60 75 90 105 120
t/ min

6 ZEIRFMHTAREEMIT MB KIS ERR
Fig.6 Photocatalytic activities of different samples
for degradation of MB under UV light irradiation

R 1 EIMREFKEL T AR ML IERE MB 5
HHESH
Table 1 Kinetics parameters of different samples for
degradation of MB under UV light and solar
light irradiation

UV light Solar light
Photocatalyst 1021<ﬂpp R 1021<ﬂpp R
min™ min™
pure TiO, 1.17 0.99917 3.21  0.99586
AMTES-TiO, 0.32 0.99633 143 0.99773
PANI/AMTES-TiOx0.025)  1.55 0.99799 4.31  0.99901
MB self-photolysis 0.084 0.99679 0.058 0.99887
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Fig.7 Photocatalytic activities of different samples
for degradation of MB under solar light irradiation
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Fig.8 Effect of cycle number on MB degradation
over PANI/AMTES-Ti0,0.025) under solar
light irradiation
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Table 2 Effect of mass ratio (w) of aniline to AMTES-
TiO, on the photocatalytic activity of PANI/AMTES-

Ti0, nanocomposites
UV light Solar light
10%k g /miin™ R 107k /miin™ R
0.020 1.46 0.99433 3.24 0.99939
0.025 1.55 0.99799 4.31 0.99901
0.033 1.47 0.99680 4.13 0.99696
0.10 1.38 0.99620 2.91 0.99733
0.20 0.96 0.99916 1.57 0.99780
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Fig.9 UV-Vis absorption spectra of MB during the photodegradation process in the presence of PANI/AMTES-
Ti0,(0.025) under solar light (a) and UV light (b) irradiation

Insets show the wavelength shifts of the MB spectra at 664 and 291 nm with irradiation time.
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E 10 PANI/AMTES-TiO, 44k 8 & #4 fL b fg
MB HHLIE
Fig.10 Possible mechanism of photodegradation of
MB in the presence of PANI/AMTES-TiO,
nanocomposites
CB: conduction band, VB: valence band
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), AR E T TiO, 5 PANI 22 [a] (132 fil AL 1w, A4
FITFBE I A 4, B2 TOCRE MR HZCES; 55—
1l PANI 22— 4y B A ML 4, B 28T
ML SR BT 54, Y2547 8 E,=2.88 eV™),
7 RE K F HAT B GBS T, PANT BE 7820 K
FERE AL T i R o PR FILE (HOMO) Y HEL -8 3k %]
AR 25 {38 (LUMO), K A PANIf G445 (E=-2.7 eV)
Hi T TiO, S5 (E=—-4.0 eV)Z |, FIr LG8 & B4
Jiie 7=t 1) FL TR 25 5 i BB B THO, Y 1020 5
SR, X0 T4 = G RE A FH AR 20 A1
IR, TiO, #r iy L+ — 8B 20 Uk 3 2ol , — 3
EAE] PANI 8= G 0E 52 G A, X
TR F A R R ARE A AR 358, Tio,
¥ PANI #43 #4078, TiO, Fl PANI W& #5 7] LA
1 5 YR A W i, PANT FI TiO, )06 A2 28 7]
DA RS 5] PANL.TIO, 5 1AW 1) FHIHT, 13X 280 A 23X
AT DL R AT A A FLARD B SO SR s T A
F 3L 5 YRV RN, (G Rb o8 AL & AR B A
Hitt, H PANI X TiO, #5472 m b A e #E52

AR R, SRR T2 SO AT
SRR, VRIS 40 L3R, §2 4 bhR BLH B
e

3 & it

KR A= E AR R A 0 k4 T 3T
HMre 454 1 PANI/AMTES-TIO, 94K 5 & 64k
MARE WF5E T HAE 28 A6 AR BH ' B ST 6 AL %
i IV P L R VR TR T . S5 SR I, PANT A RLAL A
FHRT LAFH FE TiO, G4 (R i i e, 45 s g
B3, AR HE AR B RN 7 A B CR, S A
A RREE G HEAL 1E P BT — 5 PANI & 2 1Y
PANI/AMTES-TiO, 44 K & & fUkL £ 45 40 5% F1 K PR
KT B eAEL I I I8 F 46 TiO, Fl AMTES-TiOx;
Bifi % M 5 AMTES-TiO, i He Ay ok, 33 9 Flo
U & A MR CAEAL 16 R a3 KRN, X 58
B AL R () B A K
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