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Abstraet: Carbon dioxide hydrogenation reaction was carried out over hybrid catalyst composed of Cu/ZnQ/Zr0, and
MFT zeolites such as HZSM-5, H-Ga-Silicate and H-Fe-Silicate. The hybrid catalyst composed of Cu/Zn0/Zr0, cata-
lyst and HZSM-5 showed the highest yield and selectivity to Co+ hydrocarbon, which seemed to be due to the largest
amount of Br nsted acid sites. Higher yield to C,+ hydrocarbon was obtained over HZSM-5 with lower Si0,/Al0; ratio
and also with longer ion exchange time, which showed larger amount of Br nsted acid sites, respectively, When a metal
ton was exchanged into HZSM-5, the highest vield to C,+ hydrocarbon was obtained with descending order Ga/HZSM-5
= HZSM-5 > Zn/HZSM-5, i.e., with the amount of Bronsted acid sites.
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Table 1. Product Distribution of Methanol Conver-
sion over MFI-type Catalysts

Catalysts HZSM-5 Fe-silicate Ga-silicate
MeOH conv.(%) 100 100 100
Selectivity(wt. %)

CO + CO.,

DME - - -
C 0.3 1.2 1.3

C,” 8.9 2.3 3.8

C, - - -
Cy 134 36.4 24.9

Cs 7.3 - -
Cs 6.7 16.6 12.2

C, 13.8 - -
Gt 10.6 18.5 13.1
Aromatics 39.0 21.6 40.7
Co+Cy+C 29.0 55.3 40.9

Reaction condition : 400C, 1 atm
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Table 2. CO, Hydrogenation over Hybrid Catalysts
Composed of Cu/Zn0/Zr0, and Metallosili-
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Table 3. CO, Hydrogenation over Hybrid Catalysts
Composed of Cu/Zn0Q/Zr0O, and ZSM-5

cates (8i0,/AlL0; ratio)
Catalyst Cu/Zo0/Ir0,  Cw/In0/Z0,  Cu/Zn0/Ze0, Catalyst C/inQ/Ix0,  Cu/Zn0/Z0,  CufZn0/Z10,
+HZSM-5  + H-Fe-Silicate + H-Ga-Silicate - HZSM-5(70) + HZSM-5(100) + HZSM-5(400)
CO, conv. (%) 37.0 38.5 39.9 CO, conv.(%) 384 38.8 38.9
Yield (wt. %) Yield(wt. %)
H.C. 2.2 0.6 0.7 H.C. 2.7 2.0 0.6
CO 33.5 36.8 38.4 CO 34.7 35.7 374
MeOH 1.2 1.1 0.9 MeOH 1.0 1.1 0.9
DME - - - DME - - -
H.C. Selectivity H.C. Selectivity
(wt. %) (wt. %)
C, 7.8 64.0 29.1 C, 18.1 21.7 24.8
C, 90.9 30.8 68.6 C, 76.4 724 70.9
Cs 1.3 5.2 2.3 Cs 4.5 5.9 4.2
C, - - - C. 0.8 - -
Cs - - - Cs 0.2 - -
Cor - - - Cos - - -
Co+ yield (wt. %) 2.0 0.2 0.5 Cy+ yield (wt. %) 2.2 1.5 0.4

Pressure 28atm, Temperature 400°C, H,/CO,=3,
W/F =20g-cat-h/mol
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' [ HFe- i|ic.é.te
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Fig. 1. NH; TPD of MFI type zeolites.
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Table 4. CO, Hydrogenation over Hybrid Catalysts Composed of Cu/Zn0/Zr0, and ZSM-5 with Ion Ex-

change Time

Catalyst Cu/Zn0/Zr0, Cu/Zn0/Zr0, Cu/Zn0/Zr0, Cu/Zn0/Zr0,
+ NaZSM-5 + HZSM-5 + HZSM-5 + HZSM-5
[on exchange time(hr) 0 5 10 24
CO, conv.(%) 40.2 39.4 38.2 384
Yield(wt. %)
HC. 0.7 1.9 2.1 2.7
CO 38.5 36.7 35.6 34.7
MeOH 1.0 0.7 0.6 1.0
DME - - - -
H.C. Selectivity
(wt. %) 41.7 12.9 14.5 18.1
C 54.2 85.9 79.6 76.4
C, 4.1 1.1 2.4 4.5
Cs - 3.5 0.8
C. - - - 0.2
Cs - - - -
Cor
Cy+ yield (wt. %) 0.4 1.6 1.8 2.2
Pressure 28atm, Temperature 400°C, H,/CO, = 3, W/F = 20g-cat-h/mol
HZSM-5(70) — - NazSM-5
—— ShrHZSM-S
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- .-' '. . —— 24hr HZSM-5
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Fig. 2. NH; TPD of HZSM-5 with Si0,/Al0s.
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Fig. 3. NH, TPD of ZSM-5 with ion-exchange time.
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Table 5. CO, Hydrogenation over Hybrid Catalysts
Composed of Cu/Zn0/ZrO, and ZSM-5
with Metal Ion Exchanged

Cu/In0/2r0, Cu/In0/Z:0, Cu/Zn0/Z:0,

Catalyst " LSMS - Z/HISM 5 - Ga/HZSM-5
CO, conv.(%)  37.0 378 38.9
Yield(wt. %)

HC. 22 1.9 24
co 335 34.2 343
MeOH 1.2 16 1.7
DME - : -
H.C. Selectivity
(wt. %)
C 7.8 180 12,5
C, 90.9 80.5 85.7
c, 1.3 15 18
C. - - -
C, . . .
Cer . - .

Cy yield (wt. %) 2.0 1.6 2.1

Pressure 28atm, Temperature 400°C, H,/CO, = 3,
W/F = 20g-cat-h/mol
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