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Table 1 The catalytic performances of the catalysts with different Cu/Zn

Conversion of Selectivity/ % DME yield
Catalyst
CO,/% DME co CH,0H C,H, /%
Cuy 3Zny ,H 6.58 6.13 87.17 6.25 0.45 0.48
Cuy 4Zn, H 7.26 10.02 80. 36 9.11 0.51 0.73
Cuy sZn, sH 10.58 25.97 62.386 10.76 0.41 2.76
Cuy  Zn, H 11.95 28.74 58.00 12.74 0.52 3.34
Cu, ,Zn, ;H 9.33 17.68 62. 84 18.89 0.59 1.65

Reduction conditions; T = 300 C; H, : N,=1:9 ; t= 3 h;

Reaction conditions; T = 260 °C, P=3 MPa, N, : CO, : H,=1:3:9 (volume ratio) , GHSV=1 500 h™".
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PEREME R 52% . JRBei il 4 A AL 0 o fi A v RE AR
RZ, KSR EHA G, RAITEAERIER 7
H—itie.
2.2 EAFMIERER, LEMFEHILE
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Table 2 Specific surface areas, pore volume and average pore diameters of the catalysts with different Cu/Zn

Sumr \B v, Vv D
Catalyst N (Micropore volume)  ( Mesopore volume)  (Total pore volume) ( Average pore diameter)

(m'/g) (ce/g) (ce/g) (ce/g) /nm
Cug +Zn, H 111.4 0.01 0.144 0.154 5.54
Cup 4 Zny H 130.3 0.024 0.132 0.156 4.79
Cug <Zny H 127.0 0.019 0.139 0.158 4.97
Cup oZny H 131.9 0.021 0. 144 0.165 5.02
Cug . Zn, H 153.0 0.029 0.134 0.163 4.27
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Fig. 1 XRD patterns of the catalysts with different Cu/Zn
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Fig.2 The TPR peak distribution of catalysts with
different Cu/Zn
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Table 3 Reduction temperature and peak area distribution of different catalysts
Catalysts « peak B peak 7y peak
T,./C A T,../C A T,../C A
Cuy 57Zn, ,H 330 0.66 356 0.34
Cu, ,Zn, H 292 0.28 317 0.08 343 0.64
Cu, sZn, sH 312 0. 44 322 0.50 348 0.06
Cu, (Zn, ,H 271 0.33 307 0.50 327 0.17
Cu, ,Zn, H 276 0.17 331 0.78 382 0.05

T, A TR e £ 3 B DX TR AR K, 1 2 B A Ak
Fh CuO BURLR/ NI AT S BT AHE), H CuO
WOk, XL, Cu/Zn R 6 ¢ 4, fEALFIEA
BRI R, R CuO A4t dety, Wi
RLRST .
2.5 fE4LFIH NH,-TPD RIFZE R

PEAL TR A R M A 2 HY BB /K B 3 M rp s, R
(10 588 B R A 7 10 5 i L R 3 1 10 2 5 i Ak
R WA, Ak 7 2 1w R M 2 B2 by FP A /K
H5y HZSM-5 43 T g2 i i, i 3 Cu0-Zn0/
HZSM -5 46 5] LA B2 HZSM - 543 1 i 1 NH,, - TPD [&]

Intensity/a.u.

600

100 200 300 400 500 700

Temperature/°’C
& 3 A Cu/Zn fEALFBY NH,-TPD
Fig. 3 NH;-TPD curves of the catalysts with different Cu/Zn
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WX A R AR L. X EE S AR AN Al B LA 57 Y
NH, BT &I, 5 FhAS R4 5 LA AR 2 2o
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Preparation of CuO-ZnO/HZSM-5 by Urea Combustion
Method and Catalytic Property for Synthesis of
Dimethyl Ether from CO, Hydrogenation

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

Abstract; The CuO-ZnO catalyst were synthesized using urea as fuel by combustion method, then mixed with
HZSM-5 zeolite by grinding method and form a bifunctional catalyst. The catalytic performance of catalyst with dif-
ferent Cu/Zn ( molar ratio) for the synthesis of dimethyl ether from CO, hydrogenation were tested, at reaction tem-
perature 260 °C , pressure of 3.0 MPa, space velocity 1 500 h™" over a fixed-bed reactor. XRD, N, isothermal ad-
sorption-desorption, H,-TPR and NH,-TPD were employed to characterize the structure and surface properties of
the catalysts with different Cu/Zn. The result indicated that the maximum catalytic activity and selectivity was ob-
tained from the catalyst prepared when Cu : Zn was 6 : 4. The conversion of CO, was 11.95% , the selectivity and
the yield of dimethyl ether were 28. 74% and 3. 34% respectively. The catalyst with appropriate Cu/Zn showed
better catalytic performance due to smaller grain size, better disperse of CuO species and suitable surface acidity.

Key words: combustion; dimethyl ether; CO, hydrogenation



