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Abstract— The catalytic hydrogenolysis of methyl formate to methanol was studied. Copper chromite catalysts
with 42-78 wt% of copper oxide content were used. The selectivities and activities of the catalysts were measured as a
function of reaction temperature, pressure, amounts of water content, and pretreatment conditions of catalysts such as
reduction temperatures and reduction time. The selectivity to methanol was always higher than 99% above 50 bar of
hydrogen pressure and 180°C. The catalysts was easily deactivated above 180°C. The activity depended greatly upon
the reduction states of catalysts. This was believed to be due to the differences in the amounts of Cu* species in cata-
lysts, known to be an active species in the reaction. The conclusion was supported by XRD results of the catalysts
treated at different conditions.
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Table 1. Copper chromite catalysts for methanol
synthesis from methylformate

Content (%)

Manufacturer

Cu0 Cr,03
Alfa 78 20
Alfa 42 38
Aldrich 48 52
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Fig. 1. Schematic diagram of the experimental

system.
1. H, gas cylinder 2. He gas cylinder
3. Oxy-trap 4. Molecular sieve trap
. Filter 6. Check valve

5

7. magnetic stirrer 8. Pressure guage
9. 3-way valve 10. Sampling valve
1
3

11. Furnace 12. Reactor
13. Temperature  14. Gas-clean filter
controller 15. Gas chromatograph
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Fig. 2. The fractional conversion and reaction
rate vs. reaction time at 180°C and 50
bar of H, pressure (catalyst: CuQ-Cr,0,).
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Table 2. Side reactions occuring in the hydroge-
nolysis of methyl formate to methanol

decarbonylation : HCOOCH; — CO + CH30H

decarboxylation : HCOOCH3 — COy+ CHy

dehydration : HCOOCH; +H, - CH30CH;
+ Hy,0

hydrolysis : HCOOCH; + H,0}— HCOOH
+ CH30H

decarboxylation
hydrogenolysis

: HCOOH — C02 + H2
: CH3OH + Hy; — CH 4+ H,0
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Fig. 4. The reaction rate vs. catalyst loading
(reaction time = 1 hr).
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