5455 543 W o T A2 F R Vol. 45 No. 3
2025 4 3 H Journal of Chinese Society of Power Engineering Mar. 2025

XEHFS:1674-7607(2025)03-0464-10 DOI:10.19805/j.cnki.jespe.2025.240155

BB WA IR B 56 30 AR 1) o AL ) L &2 55 1k

TR, ®wWXH
(KRR BB 525 VLI 5L 210096)

B OE: AEXNARKEREABERELRARY IRE T HBIEREW R AR EW R H# K CO,, 5
MRABRBRGBEAREFHE, BT RBEBRFAREAED R AN A RZARGER T2 NMERA
BEAT TP, ST RAT T e AT, SR AW & XIRLR AW 69 6] & -F # R A (LCOH)
BEERBHAIALT A 2.78 £/ kg £ R BEHATILT A 2.93 £ 4/kg, £ % & CO, 45 BN
T, s T LCOH T —F B E 2.47 £0/kg; A T & XA R A 6 fs £ 4
Bk &L & G R A BAK, T LR L A6 B HE T

KEIR: AMRABE: AESREE: BHBRBANEAL; HREFH

FESES:TKG6 NHEFRERL:A F #4535 :480. 6060

Economic Analysis of Biomass-to-Hydrogen by Calcium
Cycling Gasifier Based on Compact Fluidized Bed
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Abstract: Using compact fluidized bed as calcium cycle biomass gasifier to explore the techo-economic feasi-
bility of synergistic capture of CO, and hydrogen production through calcium cycle biomass gasification,
thereby achieving negative carbon emissions. Models for zero carbon and negative carbon biomass gasifica-
tion hydrogen production systems were established, simulation on both systems was conducted, and analy-
sis of economic performance was conducted. Results show that the levelized cost of hydrogen (LCOH) of
the compact fluidized bed gasifier is 2. 78 and 2. 93 $ /kg under zero carbon and negative carbon emission
conditions, respectively. Considering the CO, market price, LCOH under negative carbon emission condi-
tion can be further reduced to 2. 47 $ /kg. The negative carbon emission biomass hydrogen production sys-
tem based on compact fluidized bed gasifier not only has lower cost, but also exhibits superior carbon emis-
sion reduction potential.
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Fig. 1 Schematic diagram of compact f{luidized bed gasifier
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Tab.1 Analysis results of straw
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Tab.4 Assumption of system economic calculation

i H ol
WGB3/ % 8
AETAERS ] /h 8 000
Bi®/ % 25
RGBITHIR /a 30
445 9 /%00 2% * Coozs
s b CVE 3
T AHE 250
TAE ALY/ 100 000
YR/ (EIC - ) 65
ARG WA/ (ETC - 1) 19.97
ARA TR % 5
Wi H 5% 18/ % 4




TR, F . ATEXANEKRYBIEREY T AR &2 FH . 469 -

4 BRSUE

4.1 RAEHER

PETHE MBI S I IR S 515 5
5 FEAL IR AR B (0 X 50 . TR Ot L AR SO 4R T4
WIVE R AT TOFSE, it o4l il 4 iR, 4
FEFRA A B 28 S m (CaO) /m (A9 50D =
5.m(FER) /mCEY ) =0. 5,546y 0 CH, i
WA A 1 101,01 kg/h, 42 T4 1 B CH, iR 3
ol 411,26 kg/h, Ho,m FoRF R, ERET,
Bl e B R AT, CHL P i B 3 i /D, H,
Fri B A, FE CO, A CO By & 538
H,O J & 3 & F A%, Ho 4l 5 M 90. 5% 3 fin £
91. 9%, H, (RFr$Oms A B, Bk, 48 7445 AL
AR H, P a8 ] DR H Wk
8000y  EE TN

7000r It
6 0001

5000
4000
3000
2000
1 000

FREFE/ (kg h)

H, HO CO CO, CH,

B4 TR BE O AR

Fig. 4 Inlet and outlet gas composition of riser
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Fig. 6 Hydrogen production with different m(Ca0O) /m(biomass) and m(steam)/m(biomass) under high pressure
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