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FEik; F-7000 B 556 0 6 R B ( H A H 3L A
) I A R 1 2 S
1.2 Znln,S, L7 &

TR AR 5. FREL4 mmol /) ZnSO, -
7H,0 1 In, (SO, ), « 6H,0, 20 mmol [t TAA, ¥£
80 mL HIEEFIK RSV (Vg : Ve =3+ 1) iR
fift, ik 30 min, SRIGHEFE 2 100 mL R PUF LI
N4, 160 CRh 11 h. Fr =%, ik, 78
TRKVE B BOR, 60 CHET 5 h, 13 1.63 g #
Znln,S,.
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nm DU A6, RVAE—A~2) 235 mL 45 D
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LA, DR RO EARFR A 100 mL.  J v i FH
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T (pg) IREALER, IRl Ze. TRE T, Sk
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TK B AH [F].
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Fig.2 UV-Vis diffuse reflectance absorption spectrum of Znln,S,
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Table 1Infrared spectra (¢cm™ ) of methylamine, dimethylamine,

and trimethylamine in gas phase

NH C-N NH, CH, NH
Sample

bend stretch SCISSOrs stretch stretch
MMA 780, 1419 1 044 1 623 2 820 3 361
DMA 735, 1455 1022 - 2 791 3 355
TMA - 1275 - 2776 -

1T 3 b A K TR A S AR Bl I A g
DEBAHZEA K HhenT LSS B0 3 S 905
AR B g AT VR . O 21 N
5-CH; AR PSR, i 72 ik E 202 d N
54 R AR G RS A AT 3 i, A S B e
C—N BN RS ok oA, 161 3 05 3 Bl 145
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Fig. 3 Infrared spectra of 0. 10 mol L™ aqueous methylamine solution and of the adsorbed methylamine species

on ZnIn,S, from the 0. 10 mol L' solution

Reference spectra are of water and of ZnIn,S, film in contact with water, respectively.
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{RTE Znln, S, F W Y LL MR CE . MR AT LA
A il 3 PRI EE Znln, S, KA, ZLAMEREI
Wl ) B A A T AR B, R 2 B T C-N SR IS
ARG B K. A" O B 4ol 1 A 20 A W Wi g
B* D9l I HOT Bl TR ZLAMR R, C7
INRE ) W B FE Znln, S, BEE 1 B4 3 7 B9 21 51 i
I%. X4 MMA, DMA I [ 7€ Znln,S, Z S, v(C-N)

5 HAKE RO A LB AR BT M #8), P& Av
(C-N) 43514 51 146 em™ , TMA W i) &5 % 50 #%
7, Av(C-N)}29¢m™. MMA , DMA . TMA % Bt
PEERIG I BOL AN, BT EATS Znln,S,
AT AR LA PSS . 3 AT e B T H e 2 A
RGN, 23 EALREAE PG R, T ss 1 254k
i A7) 2R T A AE ELAE .

2 MMA, DMA, TMA /K& & F IR 7E ZnIn,S, 3R L 5MRITIESR B
Table 2 Characteristic IR absorption wavenumbers of methylamine (MMA, DMA or TMA) in aqueous solution and

of the corresponding adsorbed species at Znln,S,.

MMA DMA TMA
Sample
A" B* (oh B” (o A B” cr
v(C-N)/cm™ (stretch) 1 044 1072 1021 1022 1073 1027 1275 1253 1282
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Fig.4 Time courses of photocatalytic hydrogen evolution
in the presence of EAs

Conditions: 100 mL solution, Cy=100 mmol L™ S
0.050 g Znln,S,, and 0.60% Pt
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Fig. 5 Time courses of formed NH," in the presence of EAs

Conditions ; the same as Fig. 4.
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Fig. 6 Initial rate of hydrogen evolution as a function of initial concentration of methylamine

(insets: linear transform of the curves)

Conditions; as in Fig .4 except 30 min irradiation

BF, N % v B ) 1 OKT 2 RBG OK, ThAE
C o (MMA) >70 mmol L™ i, j= &5 & 15 B FE A
JoK. XU MMA F i 6 e X 7 S 1 B iy 3 52
74 Langmuir-Hinshelwood ¢ & 2.
r =dcy,/dt = kKCy/ (1 + KC,)

ke JBLEZERG K W EG Co: 153
WIHEH .

[F] L, 4 C,(DMA) Fil C,( TMA) /NF 70 mmol
L70 I, T I R R SR B I A KT R K
24 C,(DMA) F1 Co( TMA) KT 70 mmol L™ B}, ik
A HUORFEARBE R B A3 KM A2 4k, X 3 H] DMA
FTMA Ve J32 o8 i &0 3 238 19 52 i 1. £ & Langmuir-

Hinshelwood & A3, il i 2k PEF ALl 3+ 50 k. K
{H, HAPRS T 3.

R34k MMA, DMA, TMA Kk fl1 K (&
Table 3 values of £ and K(MMA , DMA | TMA) after

linear transformation

Reaction system % (mol » min™) K (L -+ mol™)
MMA 4.90x107 17.91
DMA 5.77x107° 14.27
TMA 5.40x107 11.61
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SOV R 5 B B Ky >> ey > Ky B80S,
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2.5 RN

F TR0 28 P R 5 A 7R 2 i BT Il 7
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YoJst, LD CEAAR AT YCHEA B A i 7= A 1Y
BRI
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h GG, SRR R PO E R 7 4 R i 2Ot R
2. G T AR AF R RE A Ut sl gk - OH
FI a3, T m G A il G v 3 FlH il 1
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UOF—20, Uil - OH [ Hi 3% 194 R 3 42 i
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120

a:Water
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Fig.7 - OH -trapping photoluminescence spectra of Znln,S,

in solution of terephthalic acid under different electron donor

condition (ex: 312 nm; em; 426 nm)
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Photocatalytic Hydrogen Evolution in the Presence of Pollutant
Methylamines over Pt/Znln, S, under Visible Light Irradiation

PENG Shao-qin, DING Min, YI Ting, LI Yue-xiang
( Department of Chemistry, Nanchang University, Nanchang 330031, China)

Abstract; Znln,S, photocatalyst was prepared by a hydrothermal method, and characterized by X-ray diffraction
and UV-Vis absorption spectroscope techniques. Using monomethylamine ( MMA ), dimethylamine ( DMA) and
Trimethylamine (TMA) as electron donors, the photocatalytic hydrogen evolution and decomposition of the electron
donors under visible light (A>420 nm) irradiation over Pt/ZnlIn,S, have been investigated. The three methylamines
improve notably photocatalytic hydrogen evolution with their simultaneous degradation, and their activity order for
hydrogen evolution is TMA>>DMA>MMA. The adsorption of these donors on Znln,S, was monitored by in situ at-
tenuated total reflection infrared spectroscopy ( ATR-IR). The order of their adsorption intensity is MMA>DMA >
TMA. The activity order depends on their molecular structure and adsorption performance. The effect of concentra-
tion of the pollutants on the hydrogen evolution rate is consistent with a Langmuir-Hinshelwood kinetic model. A
possible reaction mechanism was discussed.

Key words: photocatalysis; hydrogen evolution; methylamines; Znln,S,



