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Abstract : Based on the actual coal chemical system, the research on the coupling technology of coal gasification chemical industry, solid
oxide fuel cell and gas turbine is a new idea to accelerate the engineering and commercial development of IGFC. The Inner Mongolia
Rongxin Chemical multi-nozzle opposed coal water slurry gasification and methanol production system of Shandong Energy Group Co.,
Ltd. was designed to carry out the construction of coal gasification chemical engineering, solid oxide fuel cell, and turbine process flows by
Aspen Plus, a chemical process analysis software. The effects of operating parameters on the integrated coal gasification fuel cell pow-
er generation and methanol co—generation (IGFC-PMC) system were studied by simulation calculation, and the chemical output, power

and thermal output of the system under typical conditions were analyzed. On this basis, the influences of key parameters of gasifier on out-
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put, efficiency and other operating parameters of key components were analyzed. The results show that the methanol production unit com-
bined with fuel cells can improve the overall efficiency of the system from 57.71% to 59.22%, indicating that the new system has advanta-
ges in energy utilization efficiency. When the concentration of coal water slurry increases from 55% to 60% , there is the greatest influ-
ence on the power and efficiency of fuel cells and little improvement on the overall efficiency. The efficiency of fuel cell increases from
42.46% to 68.42% , the power increases from 2.65 MW to 4.22 MW, and the power of turbine Ist increases from 6.23 MW to
6.56 MW. When the proportion of pumping gas increases from 0 to 51.59%, the impact on methanol production is small because the
pumping volume is less than 2% relative to the total amount of syngas. In addition, the overall efficiency increases from 59.20% to
60.70%. It is feasible to adjust the supply of " chemicals, heat and electricity" by extracting part of the purified gas. It is suggested to
expand the generator set by setting parallel standby units, so as to reduce the difficulty of operation regulation and maintain the high effi-
ciency of fuel cells. The optimized design of the original methanol production system not only improves the overall energy efficiency of
the system, but also realizes the transformation from a single output chemical and waste heat to the combined supply of chemical, heat

and electricity, providing a new idea for chemical system to relieve the pressure of production electricity and product diversity and eco-

nomic optimization.

Key words : gasification of coal water slurry to methanol ;solid oxide fuel cell;gas turbine ;integrated coal gasification fuel cell
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Table 3 Separation efficiency of hydrogen purification device
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Table 4 Gases composition of critical components inlet
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Fig.2 Effect of coal water slurry concentration on system parameters

3.3 BAUSHS SR

3 AT IR A3 A B Y & L, T DA SR
“Ae T - - Gy, o R
L ny,

molebg

F molebg +F moleig '

T, F o AEAL T R EE R4, mol/s 5 F
KRB IE S EE R, mol/s,,

FAL SN A R G TS B an 14 3
i, KREBRE AR E R 0 BT E
51.59% IF Rk F YL BE B | BB 1 3L BE D) S s F-
AR JLF- B AR 4k, ik BRI e 1S ZR 4 4

(7)

nbg =

moleig

AR AT IR L 35 A B T e ) O
WR, Ko eb b ditbh 0 Bk =
51.59% I, ESRIRREEL I BHAR A 1T H, B CO S5400KH
JEE IR A3 Tt R H AR A A % (EA R L b B
Wt 2 2 H,  CO JEE IR 73 %03 K (H, H137.93%
WA 54.10% ,CO FH 14.65% 38 = 22.53%) , fdi B8 it
M 284.19 mA/em’HE F 634.97 mA/cm’ , JE=FEL
H It 200 A8 R 8RBy I (58, 00% [ &
37.04%) . W TR 2, ORI S 1,
7 UL TR RRPI RSy N S e WS DRS 9L A WS
b T R TR R A S R
SEANE] 2% , PR o s RS i /N R T 3R
53



www.chinacaj.net

2023 445 3 ) & 4 B H K %29 %
RN, o T ARG A R DR, AR H1 59.20% 17+ % 60.70%
o T 70
70 L~ AR
—=— P AR N 1T H B R 23 44 1 60
—o— HLBHAR N D COBE IR 434 - > .
60 - 1s0 2
N e
M50 55
& 140 ¥
40 E &
T "7 120
20
10 1 1 1 Il Il 10
0 10 20 40 50 60
Fih Ak E%
(‘@) Xof BT It PR N 1A B 2R 23 B 5 i)
y 0.9 700
14.0 4 65.4 —— FEHE &
12.0 —=— Hth IR 1600 E
10.0 1652 T " 08 =
§ 8.0 o & % 1500 £
= 1650 = 0.7 1
E 6.0 ﬂﬂiﬂ " {400 %
4071 {648 B B =
04T & 06T 1300 &
02F T T T {646 B
(= I 1 1 1 1 0.5 1 1 1 1 1 1 200
0 10 20 30 40 50 60 0 10 20 30 40 50 60
A E % 1 L%
(b)) X T J R RIF (‘) X BA F i H s % P I 5 E B S
M3 FhAHAE A REERSHN N
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