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Abstract In this paper, a new methanol reforming-Chemical Looping cogeneration system of hy-
drogen and power is proposed. The sensible heat of oxidation reaction in Chemical Looping Combus-
tion is used to provide heat for methanol reforming, while the purge gas in the methanol reforming
process and the heat of high temperature FeoO3 are comprehensively utilized, which make the match-
ing of energy grade in the new system more reasonable. This system shows great thermodynamic
properties as the thermal efficiency of it is expected to be 61.8% when the temperature of the
methanol reforming process is about 250°C. The performance of the new system is analysed com-
pared to the conventional system of hydrogen and power with Chemical Looping Combustion. The
thermal efficiency of the new system is much higher than the reference system, while the CO5 can

be captured without energy consumption.
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Fig. 1 The flow diagram of the new cogeneration system
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CHgOH + H2O — COQ + 3H2 (3)
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Fig. 2 Variation of methanol conversion with temperature
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Fig. 3 Variation of hydrogen production with temperature
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PSA #8431 Re 5 R A EE R I 8 A TR A S R
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kW . M\ PSA fi i 1 8 & B il B &S 3508.10 kW
B 960.03 kKW K77 AR TR BE# (F34E) 140.76
kW,

HENGE JE [ B 2% 1 BE B BIH I H 5 24.06
kmol-h—' HIHEEAEL. PSA B GRS, &
G 880.24°C 1 Fe, O3 AT HI A I RE R 2 Al
8132.83 kW; ML Ji J I #% i tH i B & B 400°C.
1.5 MPa &4 F A HyOy COy. FeO Fritifs
e 2 Fl 7893.43 kW, #iFE 239.40 kW,

FIER I 7 1200°C =25 F R Fep, O3 A
RSP GRAE T 1626.00 kW RIBEE, HiFE
77.42 kW,

HENEAL SN 28 BE =R 1000°CL 1.5 MPa %%
PR AR RN 400°C, 1.5 MPa 451F 1
] FeO Pt IIREE 2 9109.54 kW ML N
e EEERD 1200°C. 1.5 MPa 26144 F Oy No.

Fe, O BRI IR Z A 7251.52 kKW LS R4 F
P B R AR (K 1011.46 KW, $0iFEN 846.56 kW

x 1 HRAFHXBYRSH

Table 1 Parameters of the new system

8 WE/°C Fik/MPa %ix JiE /kmol-h =t
1 25 0.1 CH,0(100%) 20
2 25 0.1 H,0(100%) 28
3 25 0.1 CH,O(41.67%), 48

H,0(58.33%)
4 2553 15 CH,O(41.67%), 48
H,0(58.33%)
H,0(10.86%),
H,(66.28%),
5 250 15 CO(1.42%), 87.49
CO4(21.15%),
CH,0(0.29%)
6 250 15 H,(99.9%) 52.19
H,0(26.91%),
H,(16.43%),
7 250 15 CO(3.52%), 35.30
CO4(52.41%),
CH,0(0.73%)
8 25 0.1 CH,0(100%) 24.06
9 400 15 H20(59.20%), 107.99
CO2(40.80%)
10 97 0.1 H20(59.20%), 107.99
CO4(40.80%)
11 25 0.1 CO4(100%) 44.06
12 25 0.1 H,0(100%) 63.93
13 25 0.1 02(21%), N (79%) 300
14 407.48 15 02(21%), N (79%) 300
15 1000 15 02(21%), N (79%) 300
16 1200 15 02(8.85%), 260
N2(91.15%)
17 552.08 0.1 02(8.85%), 260
N2(91.15%)
18 97 0.1 02(8.85%), 260
N2(91.15%)
19 400 15 FeO(100%) 160
20 1200 15 Fe;03(100%) 80
21 880.24 15 Fe;03(100%) 80

HENIE P &/ 1200°C. 1.5 MPa 44 F 1
04~ Ny AT A K fE & 2719.03 kKW 5 W% T 1 it
N 552.08°C. 0.1 MPa 2514 T Oy Fl Ny i
HHIREEZ M 1148.59 kW, A& H & 1539.03 kW, i
#% 31.41 kW,

HNRRBP IR R RS RGN B
552.08°C. 0.1 MPa 2fF N Osv Ny, 400°C.
1.5 MPa %1 F ) H,O. CO, Fiii A [IfE &2 Al
2435.84 kW; MR #a i i e & RD 97°CL 0.1
MPa %14 F ) 0o Now HoOL CO, A HIfERZ
A 1081.42 kW, FRALATH 1354.42 kW. RIERI
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Table 2 Energy balance table for key components of the new system
T N /KW RGN Hith kW RYH R
LYy B # (FFEE. 1) /kW Y i, # HAFE (A, H)/kwW
x® 3547.30 0.58 - 3547.88 3547.87 - - 0.01 -
R R AR 3547.87 - 1011.46 - 4468.14 - - 91.19 -
PSA 4468.14 140.76 - 140.76 4468.14 - - 140.76 3508.10
RN 8132.83 - - 4267.40 7893.43 - - 239.40 -
JEAL - 973.66 - 973.66 954.19 - - 19.47 -
Hedhat 954.19 - 1626.00 - 2503.36 - - 77.42 -
k=R AsaE 9109.54 - - - 7251.52 - 1011.46 846.56 -
b 2719.03 - - - 1148.59 1539.03 - 31.41 1539.03
RGP 2435.84 - - - 1081.42 474.05 - 880.37 474.05
o 843.51 - - - - - - 843.51 -
it 8929.70 5521.18

T RGBSR IR | @ % % O R
218 35% FAi 126271, MK N 474.05 kKW, 7
#E 880.37 kW,
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SAERENE TS K FeoO3 5 FeO TEEAAL
W JEAS A Z [E M, — HTHRE 7 3 A
WA, RIS 55— 5 TR 2L s A A .
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EUHFEAAMO B ReE, WATEMHAE N CO,
rEEE.

I, — R IIEIR R G e K3 2k TR AN A2
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etb . BROIFERTIE R P81, B RS, LR
FRAGIE FH G T 1 B 5 AR Sy A Re R B
BRBUERE. 1B BBt fE 3t -, &AMk
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Fig. 7 The flow diagram of the reference system
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Fig. 8 Cross-sectional photos of particles. (a) Photo before
reaction, (b) Photo after reaction
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