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Abstract

This paper is concerned with the performence of a steam reformer for 25kW class
MCFC, which is compared with the theoretically calculated results at various
operating conditions.

The theoretical Hz production amount and CHs conversion rate are calculated with
variations of temperature and steam/carbon (S/C) ratio using fortran program, and
the actual values are measured from flowmeter and gas chromatography. As a result
of the comparison of theoretical and actual values, the theoretical H» production
amount is calculated by 244 m'/hr at the normal operating condition(LNG 9m'/hr, S/C
ratio 5, absolute pressure 2.77kg/cw, 610 ), but the actual production amount is only
194 m'/hr, which is 79.5% of the theoretical value. Nevertheless, at the normal
operating condition, the reformer for 25kW class MCFC performed well for a 2,100 hr
long run operation, constantly producing Ha.

keywords : steam reformer, conversion rate, H: production amount, S/C ratio,
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Table 1. Heat capacity constants, AH® & AG® of the
elements involved in reforming & CO shift reaction

dmess| A |B x10°{C x10f [D x10%%| H° (J/mob) | G° (J/mol)
CHi| 1702 | 9081 | -2164 | - | -74520 | -50460
H:0 | 3470 | 1450 | - | 0a21 | -241,818 | -228572
CO | 3376 | 0557 | - | -0081| -110525 | -137,169
CO, | 5457 [ 1045 { - |-1157 | -393500 | -394359
He | 3249 [ 0422 | - | 0083 0 0

Table 2 Sum of Cp constants & AH’,AG’ in reaction (1) ar (2)

reaction| AA | aB XI0° | aC xI¢ | AD x10° | AH' (Ve | &G (VoD
W {79t | -87m | 2164 | 0097 | 2683 | 141,863

@ 1.86 -054 0 -1164 -41,166 -28618

Table 3. Operation criterion of refoarmer and operating result

an item m at trial nn w note
S/C ratio 3 325 5
peraion presriabok) gt | 2.96 296 277
Temp at reformer (T) 750 660 610
- Ok comversion rate 09 | 9470 w3 |/ |
- 0 comersnrae 0 | 4061 2m | BH/W | -
Terp at CO-shifter(T) | 220 220 20
- Oomwmimme ) | 9618 | 96w | g ar |
LNG injection (m/hr) | 9 9 9
He prodction wokame (i) | 190/ - | Z2/- | B8/ 26 [t
CHe | 111/- |584/48 | 731/7% | -
Gas co as/- | aB/- | a@/552 -
s | W | me/- | mm/n | nn/ns | -
co, | 19@/- | 86/- | A/ 15K | -

*+ The data at nomal operation are from the operation
result on 3'53pm, January fifth, 2000(that is, at 63 rd
o'clack in continuous operation).

CHy, CO converson rate are estimated from gas
composition.
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Fig. 2 Chemical equilibrium constants in reaction (1) or (2)
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