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Table 1 The catalytic performance for the hydrogenation of CO, to DME over different catalysts

Cu0-Zn0-Al, 05 to dewo Conversion of CO, Selectivity/ % Yield/ %
Catalyst HZSM-5 mass ratio /nm /% DME CH,0H DME CH,0H
CZAH-1 1:2 7.0 26.0 41.8 10.3 10.9 2.7
CZAH-2 1:1 7.2 27.1 42.3 11.1 11.5 3.0
CZAH-3 2:1 7.3 27.1 47.6 12.1 12.9 3.3
CZAH-4 4:1 7.6 28.3 49.8 12.2 14.1 3.5
CZAH-5 6:1 8.4 29.6 50.9 12.3 15.1 3.7
CZAH-6 8:1 9.7 29.8 53.8 13.5 16.0 4.0
CZAH-7 10 : 1 10.8 30.3 49.6 14.1 15.1 4.3
CZAH-8 12:1 11.0 28.7 49.2 12.2 14.1 3.5
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Fig. 1 XRD patterns of the catalysts with different constituents
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Table 2 Specific surface areas ( BET) , pore volume and average

pore diameters of the catalysts with different constituents

. Specific surface Pore volume Average porediameter
Catalysts

area/(m” + ¢') /(cc - g ") /nm
CZAH-1 256. 1 0.27 4.2
CZAH-2 198.9 0.33 6.7
CZAH-3 191.2 0.26 5.3
CZAH-4 130.0 0.29 8.8
CZAH-5 97.6 0.23 10.0
CZAH-6 92.9 0.25 10.4
CZAH-7 88.9 0.26 11.1
CZAH-8 85.8 0.25 11.6
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Fig.2 TPR curves of the catalysts with different constituents

2.5 LR NH,-TPD RIELER

HEACTA A R ML AL BB /K A3 PR s, TR IE
PRy 5 B AR S ) 8 A B o0 s LR 25 S A
IR KRR AN R 2 23 BE HE ) CuO-ZnO-AL O,/
HZSM-5 fifl 55 2L & HZSM-5 731§ (1) NH,-TPD 3%
MEZSRILE 3. NIEL 3 el LI, HZSM-5 B
FRERYERL, Horh 213 °C f4 Bt B i xof B 45 55 R v
430 °C 3L RRf e ok 107 3 58 R L, T P R 70 °C A
95 “CHYBIAN UKy 531 i ) B B NHL oy g i i
i CZAH-1 1] CZAH-8 [k 1 4 0K BfF NH; (14 1 Bff
e, R A — SR L RR 0, 15 B XU RE A A7) AT

HAE —FEYERG, RO T2l HZSM-5 (1Y)
SR L AR ER tho 2 ), SRR L. XU
B, WU REAEAL N 4L 45 B K L o3 A e — 2
WA EAER . HZSM-5 530 & 5 = i (CZAH-1,
CZAH-2, CZAH-3) , NH, JBiFff0d /#4555, I T
BOR, RMEALR h RN o A 3 i, IREEZE
btiZ HZSM-5 43 F 17 &t A% (CZAH-4, CZAH-5,
CZAH-6) , NH, JIit B o3 A7 20 Wi A2 7, 06 T RH 2 W
W, R R BRYECL A, BREA D
4 HZSM-5 53T~ & 2L {IGBT ( CZAH-7, CZAH-8) |
JUTFEAZ NH, Bipffg. 45658 1 SLgmgs R, Ll
Eilh, A ML HZSM-5 2p 0 & s, —H
Tk 1) e PR 52 S 1 R R/ N, 7 CZAH-6 i
AR B EREESR m, X RIS BT T A AR
T H ik R

364 393 430

100 200 300 400 500 600

Temperature / °C

Kl 3 ANIR]ZH 73 Be He AR AR 77 7 NHL -TPD 35141

Fig. 3 NH,-TPD curves of the catalysts with different constituents
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(a) after reduction; (b) used.
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Investigation on Cu0O-Zn0O-Al, O, /HZSM-S Catalysts for
Synthesis of Dimethyl Ether from CO, Hydrogenation

ZHANG Ya-jing' , DENG Ju-lei' , ZHANG Su-juan', WANG Kang-jun' , WU Jing'
(College of Chemical Engineering, Shenyang University of Chemical Technology, Shenyang, Shenyang 110142, China)

Abstract; Bifunctional catalysts of CuO-Zn0-Al,0,/HZSM-5 for dimethyl ether synthesis from hydrogenation of
CO, were directly prepared by parallel-flow-coprecipitation method, using anhydrous ethanol as solvent, and oxalic
acid as precipitator. The catalytic performance of the catalyst was studied. The influence of mass ratio of the hydro-
genation component (Cu0-Zn0-Al,0;) to the methanol dehydration component ( HZSM-5) and the stability of the
catalyst were investigated. The experiments results demonstrated that there existed an optimal mass ratio between
the two components of the CuO-Zn0-Al,0,/HZSM-5 bifunctional catalysts for dimethyl ether synthesis. At 270 °C,
3.0 MPa, space velocity 4 800 h™", the one way conversion of CO, was 29. 8% , the selectivity and the yield of
dimethyl ether could reach 53.8% and 16% , respectively. XRD, BET, TPR and NH;-TPD were employed to in-
vestigate the structure and surface performance of the catalysts. The results indicated the crystallization degree,
grain size and the reducibility of the CuO of the hydrogenation component, as well as the acidic property of the de-
hydration component of HZSM-5, were highly determined by the mass ratio of the two components of the catalysts.
Key words: mass ratio of the bifunctional components; bifunctional catalyst; hydrogenation of carbon dioxide;

Cu0-Zn0-Al,0,/ HZSM-5 catalyst



