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Chem Systems' Liquid Phase Methanation/Shift (LPM/S) process economically converts high
concentration CO synthesis gas to high Btu Gas. A _development program with ERDA/AGA
sponsorsh1ﬁ has been under way since 1973. Recently the process concept has been ex-
tended to handle synthesis_gas feeds wherein the hydrogen to carbon monoxide molar ratio
is less than 3/1. "In the 1iguid phase system, the methanation reaction and the water-
as shift reaction proceed simultaneously. The hydrogen produced by the shift reaction
is utilized immediately for the methanation reaction. MWith s¥nthesis gas feeds contain-
1n% 1e%s th?? a 2/1hhygrogenfto carbon monoxidedrgtio, g small amount of gddiﬁional
water (ysua in t m o0 eam) mugt be ed to_the system rovide the neces-
sary hygrogenyfor buTk 85 convggs?o%. ?he ef??uent gas ?ro% the ?qBid phase reactor is
sent to a small, fixed bed, polishing reactor for complete conversion of the carbon
monoxide. This paper descriges recent experimental work in a bench scale unit and in a
larger process development unit (PDU). Results have been correllated using an empiri-
cally derived kinetic model. The effect of water addition rate on carbon monoxide con-
version and effluent gas comgosition has been determined for synthesis gas feeds with
Hp/CO ratios ranging from 1/1 to 2/1. Life tests have been performed on catalysts under
various polishing réactor conditions. Based on the bench scale and PDU results, the
economics of the liquid phase methanation/shift process as it would be applied in a
commercial size coal gasification plant have been determined.




