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Hydrogenation of Carbon Monoxide over the Supported Iron-Cobalt-Nickel
Alloy Catalysts——Effects of Preparation Methods and Additives

Tatsumi ISHIHARA, Nobuhiko HORIUCHI
Koichi EGUCHI and Hiromichi ARAI

Effects of preparation methods and additives on the CO hydrogenation are discussed with the supported Fe-

Co-Ni alloy catalysts.

Although the catalytic activity decreased except the single cobalt or nickel catalyst,

alloy catalysts with large surface area can be prepared by the precipitation of metallic ion onto the titanium

hydroxide.

The selectivity to ethylene, which hardly forms in CO hydrogenation, were greatly enhanced by
preparing the catalysts from alkoxides, however, the CO conversion greatly decreased.
potassium to the alloy catalysts containing iron increased the selectivity to oxygenated compounds.

Addition of lithium or
On the

other hand, addition of lithium or potassium to the alloy containing cobalt and/or nickel greatly decreased the
selectivity to higher hydrocarbons as well as CO conversion.
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3-Way ball valve

pressure control valve

flow controller

check valve

shut-off valve

pressure gauge

decarbonyl tube (active carbon)
relief valve

evaporator

10. pump (reciprocal piston pump)
11. reactor

12. furnace

13. filter

14. back pressure control valve
15. gas sampling valve

16. water containing trap

17. gas sampling

18. soap film meter

19. after-burner

20. CO sensor
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Diagram of the high pressure reactor system.
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Fig. 2 Effects of temperature on activity and selec-
tivity of CO hydrogenation over 48Ni26Fe26

Co/TiQz.

(1.0 MPa, H2/CO=2, W/F=10 g-cat. h/mol)
@ CO conv. A CHe
O C2-Cs olefins [0 Cs+
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Fig. 3 Effects of pressure on activity and selectivity
of CO hydrogenation over 48Ni26Fe26Co/

TiOz.

(523 K, H2/CO=2, W/F=10 g-cat. h/mol)
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Table 1  Surface areas of alloy catalysts prepared by various methods.
Precipitation Precipitation onto Alkoxide
onto TiOz2 titanium hydroxide
(m%/g) (m¥/g) (m¥/g)
Fe 50.0 82.4 -
Co 23.4 143.5 -
Ni 17.5 101.3 —
50Fe50Co 30.3 179.8 © 52,0
50Co50Ni 47.0 84.8 49.2
50Ni50Fe 38.7 94.3 55.3
Catalyst
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- a) G C2 C3 Csa Cs 46.0
i 50N150Fe®)
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0.7
50050Ni "’
2 . u
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0.3
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- 50Fe50Co
Fe es0 r&w ZZ AN
! C Cq C C Cs ) Ca C3 CaCs
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ol I““WMHHE 3.0 L I‘ZMVWHHHH
G C3 (4 G C3 (4 Cs
K-Ni l raaarjzﬂmg 50N150Fe ©)
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Fig. 4 Effects of preparation methods and potassium
addition on the carbon monoxide hydrogena-
tion over TiOz-supported Fe, Co, and Ni single
catalysts.

(523 X, 1.0 MPa, Hz/CO=2, W/F=10 g-cat.

h/mol)

W/ olefin B oxygenated compounds

CO:

a) precipitation method

b ) precipitation of metallic ion onto titanium
hydroxide
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Fig. 5 Effects of preparation methods on the carbon
monoxide hydrogenation over TiOz-supported
Fe, Co, and Ni bimetallic catalysts.
(523 K, 1.0 MPa, Hz/CO=2, W/F=10 g-cat.
h/mol)
] olefin B oxygenated compounds
a) prec1p1tat10n method
b ) precipitation of metallic ion onto titanium
hydroxide
¢ ) alkoxide method
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Fig. 6 Effects of lithium or potassium addition on the
carbon monoxide hydrogenation over TiQOz-
supported Fe, Co, and Ni bimetallic catalysts.
(523 K, 1.0 MPa, H/CO=2, W/F=10 g-cat.
h/mol)
olefin B&BB oxygenated compounds
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