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Preparation of Cu-Ni/C Catalyst at Low Temperature for
Synthesis of Dimethyl Carbonate (DMC)

RUAN Jingtang , XIAO Min, WANG Shuanjin, MENG Yuezhong
(The Key Laboratory of Low-carbon Chemistry& Energy Conservation of Guangdong Provice,
Sun Yat-sen University, Guangzhou 510275, China)

Abstract: Carbon supported copper-nickel alloy catalysts ( Cu-Ni/C) were prepared by the low tempera-
ture hydrothermal reduction method. The Cu-Ni/C catalysts were characterized by FTIR, XRD, SEM
and TEM analyses. The resulis indicated that the graphite oxide (‘GO) ‘and metal precursors could be re-
duced at the same time. The TEM images showed that the alloy particles were well dispersed at the carrier
surface with the size less than 50 nm for the catalyst synthesized at 90 °C. The catalysis performances for
direct syntheses of DMC form CO, and CH,O0H were investigated and the highest CH,OH conversion of
4.2% and the DMC selectivity of 84. 5% could be achieved.
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Fig. 1 FTIR spectra of different samples
(a) NGP; (b) GO and (c) the reduced catalyst
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Fig. 2 XRD patterns of GO, reduced GO and catalysts
(a) GO, (b) reduced GO, (c) catalyst reduced at 50 °C,
(d) catalyst reduced at 90 °C, (e) catalyst reduced at 120 C

and (f) catalyst reduced at 150 C
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Fig. 3 SEM images of samples
(a) catalyst reduced at 50°C, (b) catalyst reduced at 90°C,
(c) catalyst reduced at 120°C, (d) catalyst reduced at 150°C
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Table 1  Catalysis performénce of Cu-Ni/C catalysts prepared

by low temperature hydrothermal reduction

Entry w(Cu+Ni) r (Cu): CH,OH #  DMC #%#
/% r(Ni) LR/ % /%

1 0 — — —

2 15 3:1 2.85 87.9

3 15 2:1 4.20 84.5

4 15 11 3.28 86. 6

5 15 1:2 2.98 86.3

6 7.5 2:1 2.49 90. 1

7 22.5 2:1 2.76 88.8

FEN ScAtE N . LR 140 °C, FEF 0.6 MPa, CO, #l CH,0H
FEA % 20 mLLY/ min F1 0. 005 ml/min

3 4% %
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ZARIER IR A Cu-Ni/C A7) 7E 140 C, 0.6
MPa F, Wl LIk CO, Fl CH,OH S AE A% DMC,
WATESE w H 15% , H r(Cu)/r(Ni) =2/1 B},
AL 5 B, CH,OH JUA% /L3RR 4.2%
DMC B FEEIA R 84. 5% o
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