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Research progress of integrated coal gasification fuel cell combined

power generation (IGFC) technology
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2. National Institute of Clean-and—Low—Carbon Energy, Beijing 102211, China)

Abstract : Integrated coal gasification fuel cell combined power generation technology (IGFC), whose power efficiency can exceed 60%
without considering cogeneration, is a new clean and efficient power generation technology of coal-based. Moreover, it can effectively con-
trol the emission of pollutants, create conditions for the capture and recovery of CO,, and realize near zero emission of CO,. IGFC system
is generally composed of coal gasification & purification, fuel cell power generation, waste heat recovery, CO, capture and storage and
other subsystems. Fuel cell power generation technology is the key technology that restricts the development of IGFC. Solid oxide fuel cell
(SOFC) and molten carbonate fuel cell (MCFC) are both of the fuel cell technologies suitable for IGFC system. SOFC has more advanta-
ges in cost of production and power generation efficiency. In 2017, China Energy Group, together with China University of mining and
Technology—Beijing, National Institute of Clean—and—Low—Carbon Energy, China Huaneng Group Clean Energy Research Institute and
Tsinghua University, undertook the National Key R&D Program of China, which includes the development of 100 kW SOFC and MCFC
power generation units, and the building of MW IGFC demonstration project with near zero CO, emission. The project achievements have
promoted the pace of China’s IGFC system from basic technology R&D to industrialization.
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fuel cell;CO, capture and storage
0 3 = M1,2010—2019 4F, 3 B B4 K & HL i S R
B0 HAETE 69.7% ~79.5% A5 i T — K AE TR
ERZGR R AT 2021 ER IR SR %R P25 PR I R TELEL I 1) 60% , PRI I LAJEE ¢ oy JE

Y fs HEE.2021-12-03; /R WK DOI.10.13226/].issn.1006-6772.Q21120603

EEWA . F}EEANRIHIR B H (2017YFB0601900) ; [ 5K A AR5 4 1_E BT B A (52072405)

EEEM X H(1981—) , L, RILEN,ELHRLE, E-mail: wangqi_hlj@ sina.com, BITEE: HEFE(1981—), E
S8 STIEKA,ZEB, E-mail; yangzhibin0001@ 163.com,

SR B8 T 20, 55 R R R A AR b I A R L (TGFC) BRI FT #E e [ J] 7 e R, 2022, 28 (1) «
77-83.

WANG Qi, YANG Zhibin, LI Chufu, et al.Research progress of integrated coal gasification fuel cell combined power gener-
ation (IGFC) technology[ J].Clean Coal Technology,2022,28( 1) :77-83.

R BB i3
77



2022 4F55 1 14

E A g B K 5508 %

il BE U A KRR A LS SR BRI N Tk b, AR SRR
BEELR A 05 3, AN BB IR TR AIR, HL= A K
CO, U PR RETRIN B | PRI 75 e il % 3000 25 6
F RO T i A H S A e ke T Al
P, T O R R T A BETRUAC PR . DRI T v
RCRAG 2 A I e o B AR RO Y T B R
Jil

AT AR A B T AR B PR i, 3 [ A J
T 20T B S B U AR AR I R A
ARIGCC) T I F A AR e 5 OE k%
REHKBh D) DA sl 1 xR AL AR B AL 1A
R S (i T CO,HERTH AR i H A i

i AR ME AR R S 508 co, HET R AR 7

ARSI AR B S R AR (IGFC) S
— PR S BB R 5 CO, MR AR
A, AT AR E] 60% L 1 & Kk FLRCR N SEEE €O, it
FHER

1 IGFC =g A

IGFC F ZALFE A AL Fge ik MR it & H
BB b AR 3 A EEE R Be S B 1) o, F
H,OMIRA SR AT #4 CO, MidE R B A AR Wik
ALY Lt (SOEC) Hi R %, B/l 1 28 IGFC R4
— IR

@ contt | ,[co;
e I
P F
1 1 s | | B
________ — KIS §
- _— R HL | 2
A AT e l f
e | BRERRSGRE o y ’
R || g | B IR > T || o |
= it : |
" G PP PR | |
K R [Se47 T2 (i) | | |
== S : [
PS fiE AR
- O,#IN, Heth
- N,
%5 ha \T/

B 1 IGFC % %A jife
Fig.1 Flow diagram of IGFC system
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Table 1 Application summary of main coal gasification technologies in China
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