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Abstract — New catalysts development and process variable study have been carried out to seek the possibility of develop-
ing methyl formate intermediate methanol synthesis process into commercial scale. Cu/MgO was prepared in an effort to
replace the copper chromite catalyst. Cu/MgO was inferior to copper chromite in terms of the weight-based activity and the sta-
bility. An attempt to substitute the homogeneous(methanol-soluble) K@&tllyst with an anion-exchanged polyaniline resin
was partially successful since anion-exchanged resin showed some activity but it seems to dissolve in the methanol solvent.
The best combination of the catalysts is Ba-promoted copper chromite with K@#Hoptimum reaction condition is at 180,

61 atm with syngas flowing at 1,000 L/Ky to the reaction mixture of 40 g of copper chromite and 5 g of KQigersed

in 250 cc of methanol. At this condition, the problem of severe deactivation of the catalytic system by a few pprhasf CO

been overcome and the system was stable up to 1% 0hQi@e feed gas. The catalytic system was stable when feed gas was
syngas generated from coal gasification/GD=1) with 70% of H conversion at the rate of 6 gmoleftg. When triglyme

was used as a solvent instead of methanol, slight reduction in the rate of reaction was observed. However, the use of triglyme
can make the recovery of the product methanol much easier than the methanol solvent system.
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Table 1. BET surface areas of hydrogenolysis catalysts

Copper chromite

Catalysts — — Cu/MgO
Before milling After milling

BET suface area[ffg] 39.63 44.63 132.10
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Fig. 1. Effect of various loadings of PANI-OH catalyst on methanol sy
thesis rate(copper chromite 5.0 g in 250 cc methanol, 260 N
min, H,/CO =2, 180°C, 900 psi).
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Fig. 3. Effect of H,/CO ratio on methanol synthesis rate over Cu/Mg(

catalyst(Cu/MgO 40 g, KOCH, 10 g in 250cc methanol, 260 Nci
min, 180°C, 900 psi).
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Fig. 4. Effect of Triglyme as a solvent(copper chromite 20 g, KOCH
5¢ in 250 cc liquid, 260 Ncrémin, H,/CO=2, 180°C, 900 psi).
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Fig. 7. Change of concentration of methyl formate and rate of metha-

nol synthesis at various flow rates of feed gas(copper chromite

20 g, KOCH, 5 g in 250 cc methanol, HCO=2, 180°C, 900 psi).
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Fig. 8. Effect of H,/CO ratio of feed gas mixture on methanol synthesis
rate(copper chromite 209, KOCH, 5g in 250 cc methanol, 260 Ncih
min, 180°C, 900 psi).
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Fig. 9. Effect of H/CO ratio of feed gas mixture on methanol synthes
rate at two different loadings of catalysts(250 cc methanol, 260 Néh
min, 180°C, 900 psi).
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Fig. 10. Effect of CQ, of feed gas mixture(copper chromite 20 g, KOCH
5gin 250 cc methanol, 500 Ncffmin, H,/CO=2, 180°C, 900 psi).
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Fig. 11. Change of methanol synthesis rate at different concentrations

of CO, of feed gas(copper chromite 40 g, KOCE5 g in 250 cc
methanol, 260 Ncrd/min, H,/CO=2, 180°C, 900 psi).
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