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Fig. 1 XRD patterns of Cu-Mn catalyst precursor
a: Cu,(OH),(0OCOCH;) - H,0; b: Cu,(OH);MnO,

2.2 SEM/TEM

P 2 St A PR B R Y SEM/TEM R 5.
SEM H& R-n] LA th, 5 R i) e e R i Ay 630 12 0
RO, RARE I —, BANEURL H 22 J2 2 AR R
B, HIAREZ B OSAR (& 1-a,b) . TEM WX
AR 5 A =4 (T 1-c,d).

P 2 SR H AT 1) SEM/TEM B 7
Fig.2 SEM /TEM photograph of Cu,(OH);(OCOCH;) - H,0 used sample
a,b; SEM, c, d: TEM

2.3 FT-IR 4347
Bl 3 Sy il T 5 e 01 8 T S 4 iy
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Fig. 3 FT-IR Spectra of sample before and after ion-exchanging
a; Cu(CH;C00),; b: KMnO, ; ¢: Cu,(OH),
(OCOCH,) - H,0; d: Cu,(OH),MnO,
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Fig.4 TG-DTA curves of sample before and after ion-exchanging

a: before exchanging; b after exchanging
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Fig.5 XRD patterns of copper-manganese catalysts with different baking temperature
a:400-C; b:600-C; ¢:800-C; d:1 000-C; e:400-S; £:600-S; g:800-S; h:1 000-S
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LRI R, AR LR FLARAP- 3 L AR
B/, I JE R 400 CRE SR A EL R AR IR T
FEAL, ARt i i L 2 T AR 6, 38 Jon e o

BIREE I NI HG A0, 1000 CAY: b 38 e 32 e K
PN 79.2% , FLABHREBERERY 0. 0004 cm’/g 25
$70.0280 em’/g, EHFLAEH 0. 65 nm 75Ky 1. 34
nm. FLJFEFE K 600, 800 11 000 °C i FH 5 FE fh Y21
PSR AEALIE S5 1 HEAS 58 A P (R i e e i il | o
By, HOHSU S EO I R A
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Tablel Surface area, pore volume and average pore diameter of samples

Surface area/(m” - g™") Pore volume/(em® - g™") Average pore diameter/nm
Sample
Calcined Used Calcined Used Calcined Used
400 C 29.1 12.5 0.0818 0.0428 11.25 13.73
600 C 14.9 15.7 0.0439 0.0332 11.04 7.96
800 C 3.3 5.5 0.0039 0.0132 4.18 9.35
1 000 C 1.6 7.7 0. 0004 0.0280 0.65 1.34
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526 7 A (1

26 %

B3, SARTEMAR AL BT RIME, R, i R g R K
JER I HASTE. S CuO AR SR K278 200 ~
400 CZ[a], LERES TR SEIE I R fkL CuMn, O,
B CuO, Bk K Sk CuMn,0,'. 1000-C
FrA CuO ik sk, 4 Cu,O [k 5, 751k )5 2
U R T E R (R 1), BT &R A
i), FRAHZ BIASS & AR, S 200 5 D) 72
ZNGE

369 C

301°C. / \ c
192°C
b

186 °C a
1 Il 1 | Il 1 |
100 200 300 400 500 600 700 800

T/°C
P 6 A [ T i S M A R0 B HL -TPR &T3%
Fig. 6 H,-TPR profiles of copper-manganese catalysts
with different baking temperature

a:Cu,(OH),MnO, ; b:400-C; ¢:600-C; d:800-C; e:1000-C
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Fig. 7 CO conversion of copper-manganese catalysts and Cu,( OH),( OCOCH,)

- H, 0 with different baking temperature

a; time on stream; b decreasing temperatures process
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Copper-Manganese Catalysts Prepared by Precursor Method
for Water-Gas Shift Reaction

HE Run-xia, ZHI Ke-duan, LIU Quan-sheng, WU Fang, ZHOU Chen-liang, ZHANG Peng-bo
( Department of Chemical Engineering, Inner Mongolia University of Technology, Inner Mongolia Key Laboratory
of Industrial Catalysis, Hohhot 010051, China)

Abstract: Using basic copper acetate ( Cu, (OH),( OCOCH,) - H,0) which was prepared by hydrothermal
method as Precursor, Copper-Manganese catalysts were prepared by ion exchange and calcinations. The as-
prepared catalyst samples were characterized by XRD, SEM/TEM, FT-IR, TG/DTA and low temperature N,
adsorption/desorption, TPR, and tested for water gas shift (WGS) reaction. The results show that the synthesis of
basic copper acetate were typical layered compounds and its interlayer distance was 0.93 nm. After MnO; exchan-
ging, the interlayer distance became 0.74 nm. The exchanges of products were calcined at different temperatures,
which main crystalline phases were Cu after the WGS reaction. With the increased Calcinations temperature, the
crystallinity of copper gradually increased, but it decreases at 1 000 °C. The activity of samples at calcinations
temperature of 1 000 °C was significantly higher than other calcined samples and its thermal-stability was good.

Key words: precursor method; basic copper acetate; ion-exchange; copper-manganese catalysts; water-gas shift

reaction



