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ynchun@chosun.ac.kr Abstract >> In this study, a novel microwave-matrix reformer was proposed to
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version and product gas yield. Through the parametric screening studies, opti-
mal operating conditions were that O,/C ratio, steam feed amount and re-
circulation rate were 1.1, 10 mL/min and 30 L/min. In this conditions, CH4 con-
version was 68.1%, H, selectivity 77.2 and H,/CO ratio 2.62 which are possible
applying SOFC stack for RPG (residential power generator).
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Table 1. Test ranges and reference conditions of experiment parameters

Variable 0,/C ratio Steam feed rate (mL/min) | Recirculation rate (%) | Total gas feed rate (L/min)
Test ranges 0.8-1.2 5,10, 15,20 50, 100 30
Reference condition 1.1 10 100 30
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Fig. 2. Effect of O,/C ratio. (a) CH4 conversion amd H,/CO (b) H; selectivity and lower heating value (LHV)

>> PRFAEDAN A 2] =24

A 324 A 6% 2021 129



1714, CE:= CHy A2H%)°13L, [PGlinpu= T
H CH,2] 3K(L/min), [PGlopui= WIEE CH,S
HL/min)©|t}.

AYAH 7k2m9] g4 ABIE(H, selectivity), Hy/CO
HlE O A ()9 A 3) B3l FeiAch

H, Produced(mol/s)

%) =
SHZ(%)) 2 X CH, converted (mol/s)

%100 (2)

H, _ H, Produced(mol/s)
'CO~ OO Produced(mol/s)

(©)

2 Aol A vle] AR glo|BmEZ 2 /)E7] )

o S5k 0Cr), 9 B, AR Ak o
WAe] e T dFAAe thal Mg AT
2 AP, 21 A gt 2o

3.1 0,/CH] g

Fig. 2= W&t 3555 Aol A 7k &

ob #-AHdd 537
2 AR Meke] 2= oF 500°CE FAH

E
Ark.

Fig. 2(a)°lA] Kol ule} o] 0/C7}F S71HE
= CH, Agko] Z7keo] 0/CRI7} 1.1Y o) H gk
80.7%% 7H1 5 ThA] ATk 8719 Sgdo
71l ek CH,y H3ke] S7he]= 21 Hgk
2SS A (4)7F @A stE o Hgko] Z}iﬂl
¢} co7t S7FEISL7] W]t

T2yt CHy Akl HYgks 7l & Ay
d, o]& A 71NN Fakshge] 9
U A3 HpoF CO7F A3l o] kg 2 (5)el]
o3l CHyol Yol tha S7H=307] wlZolth

F-lﬂia

&

-
.

0
)

CH, + é O,— CO+2H, A Hyy =— 38kJ/mol
4)
2C0+ 2H,— CH,+ CO, A Hyyg =— 247k J/mol
®)

Hy/CO¥| 9A| CH, A& fA1e HE S Bl
o 0,/CH| 1.1914 HYzE 2.95% 7tk A3k

Bl 5 HyyCORZ} sl A2 ko] o] &

= 30 Umino =2 1481, 0,/CHIE 0.8-1.27} 7hgell whe} o ARSEE- A (6)0l] ©fsl Hyol Yo
A HSAA S WS v 7HEASAS vEd HAE 7] ol
7o o &) 4= 2z == AElS 1
N ]E]‘ ] OT E\:rl_'"l—(Table R ) 5 10 }[2+502 4)[120 (6)
T A o] FoAA] 2 AEjeltt. o uf
Table 2. Product gas concentrations and lower heating values
osc Reformed gas (%) LHV (MJ/Nm’)

’ co, | cH, H, co | e, | ol | oHe | LaviY | LHV2?
0.8 0.66 12.95 9.54 4.02 0.09 0.03 0.01 617.45 153.66
0.9 0.84 6.88 11.48 4.57 0.11 0.03 0.02 42793 181.59
1.0 1.08 4.82 14.02 5.07 0.15 0.05 0.04 387.86 215.24
1.1 1.12 334 16.40 5.55 0.21 0.06 0.04 366.59 246.98
1.2 1.98 3.82 13.58 5.40 0.22 0.08 0.07 351.47 214.66

9N, and O, are excluded.

PCombined MMR is that the Microwave-matric burner was reformed simultaneously.
9LHYV is lower heating value for the total combustible product gas while LHV1 is the prouct gas without C,-hydrocarbons and

LHV2 is H, and CO only.
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Reference condition 0,/C Total gas feed rate Recirculation rate Input electric power
Values 1.1 30 L/min 100% 1kW
Product gas“) (%) CHj4 conversion H selectivity H,/CO
H, co CH,4 CO, HCs”
68.1% 77.2% 2.62
53.05 20.22 16.10 9.34 1.29

“Product gas is reformed gas concentration excluded N, and O,.
YHCs is total amount of hydrocarbons (C,;H,, C;Hs, CoHs).
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