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EZ g4k 78k A - A(RIST, Research Institute of Industrial Science & Technology)-1l %5 71 <1 T (IAE,
Institute for Advanced Engineering)ollX] A2kst 737447}~ (Synthetic Natural Gas, SNG) AZF74 (3712 ¢
AW-3719 1719 S&NEETIE 3R, BT A AES FRE T EA HIREMES 37 g
WS BAlol HEgAIA FulFe] 229 Su)| n|EdstE Alofslqlth. SNG F/E-S S8l # AfeME, 2
G HErA T Aol A Alxst YA FulE ARE-ste] B H,/CO H|(CO, 22% 23 oA 9] Hgsiih-g &
& keIt AR (1A HIREE719] H,0/CO ¥, 42F 524E87]9] 3% HE] 5)2 o]xde] AT 4
W= Hrdsiolon, BUst 20E fAskEA FAR e SNG 385 stk 1 Ad, 3d8 1Rl
SNG 42 ¢Pga oz S on, co AgE 100%, CH, ABTE 96.9% 12]3 CH, 232 660 ml/g,, hel

= ¥t

Abstract — In SNG (synthetic natural gas) process by proposed RIST(Research Institute of Industrial Science &
Technology)-IAE(Institute for Advanced Engineering) (including three adiabatic reactors and one isothermal reac-
tor), the methanation reaction and water gas shift (WGS) reaction take place simultaneously, and the supply of steam
with syngas might control the temperature in catalyst bed and deactivate the catalyst. In this study for development of
SNG process, the characteristics of the methanation reaction with a Ni-based catalyst by prepared RIST and using a
low H,/CO mole ratio (including CO, 22%) are evaluated. The operating conditions (H,O/CO ratio of the 1% adia-
batic reactor, operating temperature range of 4™ isothermal reactor, etc.) were reflected the results from previous stud-
ies and in the same condition a pilot scale SNG process is carried out. As a results, the pilot scale SNG process is
stable and the CO conversion and CH, selectivity are 100% and 96.9%, respectively, while the maximum CH, pro-
ductivity is 660 ml/g,,h.
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Fig. 1. Schematic diagram of the pilot scale SNG process.

Table 1. Conversion and selectivity with changing of H,O/CO ratio at
H,/C0=0.93 and CO, 22% [3]

Ttems H,O/CO ratio
5 4 25 2
CO conversion (%) 100 100 100 100
CH, selectivity (%) 18.9 21.8 21.6 213
CO, selectivity (%) 55.8 56.5 56.5 56.8
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Fig. 2. Equilibrium curve by HSC chemistry tool and experimental
result of methanation using process gas (Ar/CO,/H,/CH~=4.0/
2.7/8.1/85.2)[19].

Table 2. Normal operating conditions for pilot scale SNG process

Operating pressure, bar ~ Operating temperature, °C

Unit (input/output) (input/output)
1* reactor 20/20 280~300 /< 650
2™ reactor 20/20 280~300 /< 600
3" reactor 20/20 280~300 /<500
CO, removal 9 Ambient
Compressor 9/25 Ambient
4" reactor 21/21 280~300 /<350
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