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Preparation and Properties of Nickel-loaded Titanium Dioxide/
Poly(ethylenimine)/Graphene Nanocomposite Catalyst

SU Ce, ZHANG Hong-bo, CHANG Kai-shan, LI Si-liang, LI Guan-bin
( College of Petro-Chemical Engineering, Lanzhou University of Technology, Lanzhou 730050, Gansu, China )

Abstract: Graphene oxide (GO) was first prepared by an improved Hummers method and then modified
with poly(ethylenimine) (PEI). Finally, nickel-loaded titanium dioxide/PEI/RGO nanocomposite (Ni-TiO,/
PEI/RGO) was synthesized via a hydrothermal method at 180 °C using PEI modified GO as carrier,
titanous sulfate and nickel chloride as precursor, PEI as linker. The prepared materials were characterized
by UV-vis absorption spectrum (UV-vis), Fourier transformed infrared spectroscopy (FTIR), scanning
electron microscope (SEM), transmission electron microscope (TEM) and X-ray diffraction (XRD). The
results showed that uniformly dispersed Ni-loaded TiO, nanoparticles were successfully loaded on the
surface of graphene sheets and had smaller particle size. The particle distribution was mainly in the range
from 4 to 30 nm, the specific surface area was 241.77 m*/g, the nickel loading (mass fraction, the same
below) was 2.35%, and that of TiO, was 17.46%. The catalytic reduction of 4-nitrophenol (4-NP) to
4-aminophenol (4-AP) was investigated in the presence of Ni-loaded TiO,/PEI/RGO nanocomposite and
NaBH,. The results indicated that Ni-TiO,/PEI/RGO catalyst exhibited superior catalytic activity, the
degradation efficiency of 4-NP was 98 % and still could remain over 90% even after recycling nine times.
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D. 435¥% A, B, C & D4 FAEBRERZE 30 mL,
G155 2 50 mL PR R R DU R & 9 B AN 55 B9 S g
., 16 180 CHUAE I 12 h, FRINAGERAH)
A, WO T A5 ) B AR [ A ) AR VR
Wo SePvevh Sh, HRUETE 120 )5, /il 5EE
BKEIRAT #% RGO (A).PEI/ RGO (B). TiO,/PEI/RGO (C)
K Ni-TiO,/PEl/ RGO (D).
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e TRERE, WILRRG TR RER 2, N
# 1B i BEMELH], Ni-TiO./PEI/RGO ZWIE S K
HEBERCEAR, X AR SRR K S AR B AR
e, AR TR E AR

K1 TiOy/PEI/RGO (A)FI Ni-TiO»/PEI/RGO (B)f) SEM &
Fig. 1 SEM images of TiO,/PEI/RGO (A) and Ni-TiO,/
PEI/RGO (B)
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2C. D 435 h &N NaBH, B9 Ni-TiO,/PEI/RGO Al
NaBH, 55 Ni-TiOo/PE/RGO 1425137 57 Fa 455 K
(HR-TEM ), ® 2E. F 435K H1 NaBH, Y
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Fig. 2 TEM images of TiO,/PEI/RGO (A) and Ni-TiO,/

PEI/RGO (B); HR-TEM spectra of Ni-TiO,/PEl/
RGO (C) and Ni-TiO,/PEI/RGO reduced by NaBH,

(D); EDS spectra of Ni-TiO,/PEI/RGO without NaBH,
(E) and NaBH, reduced Ni-TiO,/PEI/RGO (F)
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TEZAS MG, 10 A 48R ) b A BRI AR TR i
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XRD K

Fig. 3 XRD patterns of GO, PEI/RGO, TiO,/PEI/ RGO
and Ni-TiO,/PEI/RGO
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Fig. 4 FTIR spectra of GO (a), PEI/RGO (b), TiO,/PEl/
RGO (c) and Ni-TiO,/PEI/RGO (d)
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Fig. 5 BJH pore size distribution plot of Ni-TiO,/PEI/RGO
and TiO,/PEI/RGO
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