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Fig. 1 XRD patterns of the catalysts with different SiO, loading
a. CZS,H; b. CZS,H; c. CZS,H; d. CZS,H; e. CZS;H
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Table 1 Specific surface areas, pore volume and average pore diameters of the catalysts

Sper Siero NS D,... Vil Vitiero Viteso
Catalysts
/(> g /(g /(P eg) /(nm) /(em® < g)  /(em®’ - g")  /(em’ - o)
CZS,H 157.9 54.6 104. 8 6.468 0.258 0.027 0.231
CZS,H 163.2 57.4 106. 6 6.497 0.266 0.031 0.235
CZS,H 201.4 79.8 124.3 6.302 0.321 0.041 0.280
CZS,;H 188.9 72.7 119.7 6.024 0.292 0.036 0.256
CZS;H 185.2 45.4 133.0 6.410 0.292 0.028 0.264
B Si0, &k 1% 8 3% iy, AL, sh
FeRT . AL fLIR TR BRI E 81k, H Y e 3 J

RFIE S0, A A AR AR, 35 356 1 A ) 1
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Fig.2 H,-TPR profiles of the catalysts with different
$i0, loading
a. CZS,H; b. CZS,H; c. CZS,H; d. CZS,H; e. CZS,H
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Fig.3 NH;-TPD profiles of the catalysts with different
Si0, loading
a. CZS,H; b. CZS,H; c. CZS,H; d. CZS,H; e. CZS,H
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FIXF CO, A A % DME ffiEfb ek L3 2. M
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Table 2 The catalytic performances of the catalysts

Co, Selectivity/ % DME Yield
Catalysts % DME CH,0H CO /%
CZS,H 19.4 42.5 7.5 48.9 8.1
CZS, H 20.2 53.5 6.9 38.7 11.0
CZS,H 21.4 55.0 4.4 40.5 11.5
CZS;H 19.6 34.8 7.3 57.6 7.0
CZS;H 19.1 34.7 7.8 57.1 6.1
Reduction conditions: T = 300 C; N, : H,=9:1;t=3h

Reaction conditions; T = 260 °C; P = 3.0 MPa ;

CO, : Hy, : N,=3:9:1; GHSV = 1500 h™'
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Table 3 Cu surface areas, dispersion and diameters

of the catalysts

Dispersion Seu d,

Catalysts
/% /(m* + g™ )cat /nm
CZS,H 5.2 3.56 19.5
CZSH 7.4 3.66 18.6
CZS,H 8.1 3.75 17.1
CZS,H 4.5 3.48 20.3
CZS;H 3.2 3.42 21.4

A Si0, &R F CO, HfbR S mHA,
BRI, LA TOF S5 iR 4 5% 2 [ 4N ]
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asp 215 .
© 21.0 < 21.0
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Fig. 4 The relationship between( A)the conversion of CO, and Cu specific surface area, (B) the conversion of CO,

and Cu particle size, (C)the TOF of CO, conversion and Cu specific surface area
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Effect of SiO, Promoter on Performance of CuO-ZnO /HZSM-5
Catalysts for Synthesis of DME from CO, Hydrogenation

DU Jie, ZHANG Ya-jing, ZHANG Yu, WANG Kang-jun, WANG Qi, WU Jing
(College of Chemical Engineering, Shenyang University of Chemical Technology, Shenyang 110142, China)

Abstract: A series of CuO-ZnO catalysts with various SiO, content were synthesized by homogeneous precipitation
method, then mixed with HZSM-5 zeolite by grinding method and form a bifunctional catalyst. The catalytic per-
formances of catalysts for the synthesis of dimethyl ether from CO, hydrogenation were tested. XRD, N, isothermal
adsorption-desorption, H,-TPR and NH;-TPD and N,O titration were employed to investigate the structure of the
catalyst. The effect of SiO, content on the structure and surface acidity of the catalyst was studied. The result
showed that the addition of promoter SiO, increased the specific surface area and improved the reduction ability, in
addition, aggregation of the active components can be decreased, thus promoting the catalytic activity.

Key words: dimethyl ether; CO, hydrogenation; promoter SiO,



