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Abstract — Two liquid-phase methanol synthesis processes, the “Methyl Formate Intermediate” process(MF process) and the
LPMEOH process, were experimentally investigated to find the suitability of the process for the coal-derived syngas. The MF
process showed the superior methanol synthesis rate at the same gas hourly space velocity(GHSV) than LPMEOH process.
The MF process showed more than 50% conversion of syngas per pass and 3.7%/day of deactivation rate which are far better
than 30% conversion per pass and 24%/day deactivation rate of the LPMEOH process. The reaction condition of the MF pro-
cess is milder than that of the LPMEOH process. The weakness of the MF process, which is the severe poisoning by small
amounts of CQ was able to be overcome from the experimental result that the reaction proceeded even with the syngas with
0.5% CQ. Overall comparison reveals that MF process is more suitable than the LPMEOH process when the coal-derived syn-

gas is to be used for methanol synthesis.
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Fig. 1. Schematic diagram of methanol synthesis unit.
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Table 2. Results of reaction for LPMEOH & MF process

MF process LPMEOH process

Synthesis rate(mole/kg - hr) at 24.9 13.9

GHSYV of 2,600/kg - hr

Maximum conversion per pass 80% 43%

Optimum temperaturé&C) 180 250

Pressure(atm) 60 60

Effect of CQ tolerant up to 0.5%  Limited to 1-3%

Deactivation rate(fICO)=1 3.7%/day 24%]/day
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