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FeNi Layered Double Hydroxide/TiO, Composite Photocatalyst:
Preparation and Hydrogen Production Performance

CUI Wen-Li AN Lin ZHANG Qing-Hong® WANG Hong-Zhi LI Yao-Gang HOU Cheng-Yi
(School of Materials Science and Engineering, Donghua University, Shanghai 201620, China)

Abstract: Layered double hydroxide (LDH) photogenerated electron-hole pairs are easy to recombine. Although the
unique structure of nanosheets promotes the separation of carriers, the photocatalytic efficiency is still low. In this
paper, taking advantage of its thin-film structure, FeNi LDH was combined with TiO, by electrostatic self-assembly
method to design and prepare efficient FeNi LDH/TiO, composite photocatalysts, and evaluated its hydrogen produc-
tion performance. Their structure, photocatalytic performance and photoelectrochemisiry were characterized in
detail. The results showed that the high specific surface area of FeNi LDH and the heterojunction structure of the
composite were all conducive to photo-generated charge transfer. The results of photocatalytic hydrogen production
showed that the hydrogen production rate (22.6 mmol-g™+h™) of FeNi LDH/TiO, composite was 226 and 452 times
higher than that of bare TiO, (0.1 mmol-g™'+h™) and FeNi LDH (0.05 mmol-g™'+h™") respectively, indicating the

crucial role of heterojunction in improving the photocatalytic efficiency of LDH.
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Table 1 ¢ potential of FeNi LDH nanosheets at
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pH Mean ¢ potential / mV
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6.3 24.6
4.5 26.7
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TiO, photocatalysts

wE 2 frR , R XPS 23047 T FeNi LDH/TIO,-15
EAMEHE TR AN . B 2a B8 T Ti 0N,
Fe PUFP T2 B AFTE . Hovr, Ti2p X0 (9 06 53 51 hy
457.9 F1463.6 eV (/& 2b), O1s X} W (116~ 529.1 e V([
2¢), Ni2p B AE I AE 855.57 F11872.9 eV(J& 2d), Fe2p
() 2 ARG 2 SIE 710 F1723.3 eV (F] 2¢). a7l
2, XPS 25 R Y K & A 4 kLR Tio, #1 FeNi LDH
PIRNZE 5352 5 Tk

3 1Y FESEM & 25 T Fr il # 19 FeNi LDH 4%
K A A1 FeNi LDH/TiO,-15 95K 2 S A BLEES .
&l 3a AT A1, FeNi LDH H 7 2 H AT A HL FIAS 35
Ry f ok 7 418 B 3b 7R T FeNi LDH/
Ti0,- 15 91K &2 & M B 4549 , FeNi LDH 9 f 3%



870 TG ML 4k

$374%

0 200 400 600 800 1000 1200
Binding energy / eV

454 456 458 460 462 464 466 526 528 530 532 534
Binding energy / eV

Binding energy / eV

(CY
Ni2p,,

'

Ni2p, ,

o
bif
hil

850 8‘55 860 SéS 8&0 8&5 8?;0
Binding energy / eV

K2

Fig.2

FeNi LDH/Ti0,-15 photocatalyst

705 710 715 720 725 730 735 740
Binding energy / eV

(a) FeNi LDH/Ti0,-15 JHEALFI Y XPS 335 5 A K (b) Ti2p . (c) O1s . (d) Ni2p Fl(e) Fe2p TG4 HEH XPS i &
(a) XPS survey spectrum and high-resolution XPS spectra of (b) Ti2p, (c) Ols, (d) Ni2p, and (e) Fe2p of

%13 FeNi LDH (a)Fl FeNi LDH/TiO,-15 (b)GAEAL ] ) FESEM [&]
Fig.3 FESEM images of FeNi LDH (a) and FeNi LDH/Ti0,-15 (b) photocatalysts
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Mott-Schottky plots for the TiO, (a) and FeNi LDH (b) samples
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