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Table 3 Results of Hydrocarbon Formation Reaction from Synthesis Gas on Isosynthesis
Catalyst/Zeolite Catalysts®)
Catalyst CO Conv. E. Conv. Product Selectivity (C-%)
(Sm?/Smi) o) e Ci (Ci+CH) (G-Cy (G—C) BIX Gy
1 CeO, 10.3 5.9 29.8 3.5 12.0 28.8 0 29.4
2 ZrO, 16.0 9.3 8.2 12.5 18.2 32.3 0 41.3
3 ZrO,/H-ZSM-5b 21.6 13.1 13.9 2.9 36.5 22.9 4.6 22.1
4 Zr0O,/Ca-H-ZSM-5% 21.3 12.8 12.9 7.3 27.1 29.5 2.8 27.7
5 ThO,/Ca-H-ZSM-59 9.4 5.5 10.3 11.2 32.0 26.3 4.4 27.0
6 CeO,/Ca-H-ZSM-5¢) 11.6 6.6 22.0 10.8 29.0 30.5 3.2 15.3
7 ZrO,/Ba-H-ZSM-59 19.1 11.6 13.9 11.0 25.5 26.2 2.0 32.4
8 ZrO,/Ba-Ca-H-ZSM-5¢) 19.3 11.2 5.2 23.2 31.4 23.8 2.3 37.3
8)  Reaction conditions : P=40 kg/cm?, SV=2,000 h-1, T=480 °C 4 Si/Al=90, Ba/Al=1.35
b  Si/Al=119 e Si/Al=90, Ca/Al=1.22, Ba/Al1=8.77

®  Si/Al=117, Ca/Al=1.63
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Summary

Direct Synthesis of Light Olefins from Synthesis Gas Utilizing
Composite Catalyst of Methanol Synthesis Catalyst and Zeolite

Tsuneji Sano'?, Kiyomi OxaBef?, Hiroshi SHoji'?, Kenji Sarrof?,
Hideo Oxapo'?, Yoshiro Yasumoro'?, Hiroyuki Haciwarat?, and Haruo Takavat?

t1 National Chemical Laboratory for Industry, Higashi, Yatabe-cho, Tsukuba-gun, Ibaraki 305
t2) Maruzen Petrochemical Co., Ltd., Hatchobori, Chuo-ku, Tokyo 104

The direct synthesis of light olefins from synthesis
gas was studied on a composite catalyst composed of
Zn-Cr oxide catalyst and ZSM-5 type zeolite modified
with alkaline earth metals. The reaction was carried
out at 300~450°C under 5~40 kg/cm?, using a high-
pressure fixed bed flow system. The (C,=+C,=) se-
lectivity increased in the following order: Zn-Cr/H-
ZSM-5< Zn-Cr/Mg-H-ZSM-5 < Zn-Cr/Ca-H-ZSM-5
<Zn-Cr/Sr-H-ZSM-5 < Zn—-Cr/Ba-H-ZSM-5 (Table
1). However, the activity decreased in this order.
In order to clarify the effect of CO conversion on the
(Cy=+4GC3=) selectivity, the reaction was carried out
under various pressures (Fig. 1). The (Cy=+ C;=) sele-
ctivity of the Zn-Cr/Ca-H-ZSM-5 catalyst was about
59, higher than that of the Zn-Cr/H-ZSM-5 catalyst
with the same conversion of CO to hydrocarbons (E.
Conv.). From these results, it can be concluded that the

Keywords

increase in the (C,= 4 C3=) selectivity is mainly attributed
to the decrease in the catalytic activity of H-ZSM-5
zeolite for olefin hydrogenation when it is modified with
alkaline earth metals. Table 2 shows the results of
conversion of synthesis gas on the Zn-Cr/Ca-H-ZSM-5
catalyst under various reaction conditions. The (Cy=+-
C;=) selectivity of about 309, was obtained with the
CO conversion of about 8%,. However, the high (Cy=+
C,;=) selectivity could not be obtained with the high
CO conversion.

The direct synthesis of light olefins from synthesis
gas was also studied on the composite catalyst compos-
ed of an isosynthesis catalyst and the zeolite modified
with alkaline earth metals (Table 3). In the case of
the ZrO,/Ba-Ca-H-ZSM-5 catalyst, the (C,=+C;=)
selectivity of about 239, was obtained with the high
CO conversion of about 209;.

Alkaline earth metal, Composite catalyst, Light olefin, Methanol synthesis catalyst, Synthesis gas

ZSM 5
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