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Advances in biomass—based thermochemical hydrogen production technology

YIN Fan, ZENG Dewang, QIU Yu, YANG Yanxin, WU Shiliang, XIAO Rui”
(Key Laboratory of Energy Thermal Conversion and Control of Ministry of Education ,
Southeast University, Nanjing 210096, China)

Abstract; The excessive utilization of fossil fuels has caused the energy crisis and greenhouse effect,
and the development of clean and sustainable sources can adjust the energy structure of China and pro-
mote green and sustainable development. Hydrogen, as a promising energy source and a clean fuel with
no harm to the environment, has become the most promising energy carrier in future energy. Therefore,
it is necessary to seek green and sustainable hydrogen production technologies with low energy con-
sumption and low cost. Under the background of “double carbon” , hydrogen production from biomass
is considered as a green and sustainable development technology, which is deemed to have long—term
growth potential and is expected to gradually reduce environmental pollution and over—exploitation of
resources. In view of the current research trends and emerging technologies, this paper focuses on the
review of the principles, influencing factors and current research status of hydrogen production technol-
ogies from thermochemical conversion of biomass to pyrolysis, steam gasification, supereritical water
gasification and chemical looping hydrogen production, and provides an outlook on the future develop-

ment of current technologies.
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Table 1 Comparison between different gasification processes
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Table 2 Hydrogen production from supercritical water gasification of biomass at different gasification temperatures

HEY RS AL/ C ASTH/ (mol - kg!) KRR %

400 0.08 0.10

i iz L6 500 0.58 0.78
600 0.91 1.22

350 0.19 0.19

380 0.21 0.22

Je st 410 0.05 0.05
440 0.16 0.17

300 0 0

350 0.06 0.06

FASpLL67] 370 0.09 0.09
450 0.61 0.64

550 0.80 0.85

450 6.71 9.79
T 500 7.79 11.40
520 8.92 13.06
540 9.26 13.58

380 3.95 4.57

400 4.55 5.26

Al 420 5.43 6.28
440 6.45 7.47

460 7.85 9.04

550 2.55 3.24

FRAE 600 5.31 6.77
650 9.08 11.64
500 6.89 12.99
540 12.48 23.56
R3] 580 17.52 33.16
620 22.17 42.05

450 1.15 1.31

T L60) 550 2.54 2.89
650 5.17 5.93

300 0.22 0.26

FAALES) 400 0.69 0.79
500 1.14 1.31

400 0.26 0.37

) 500 0.91 1.30
600 1.87 2.92

SO, S50 507K BE 45 B B ) DA 20 min 3§ £
60 min, 2/ M 5.59 mol/kg HEANF] 7.12 mol/kg.,
IAh, G e EEME N 46.219% 3 M%) 51.89%

— BRI, 45 B B T () 384 IR R BOMALCR 1)
SRR SR, Barati &5 BFSE T Y45 BA I TA] (5,
15.30,45 .60 min ) AN [ HRE 488 11 K Ak I
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[ 452 BA ISP 6] (5,10 .15 .20 .25 .30 min)  H EE# 1Y
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B IRFA] AR 480 (5~ 30 min) , YRR e N 2.92% 3%
T3 3.25% Bt 5 KR 3.22% ,25 min A Il FL45 BE
/6], Xu Fl Donald ™ B¢ T A [a] 5 88 if [6] (15,
30.45 min) e B IGF KB &, 258 0
71N, BERE 15 B I 1) B 38 0 (15 ~ 45 min) |, JIRCRTE
0.04% ~0.11% HEFE NS, A=Y B IG F K<
Bl S — A R R W A O (R etk
FIE 3 AL R CO + Hy«> CH,+1/2 0,3 KIS
AR ) AR R AE 0.04~0.10 mol/kg 35 il
P Eh 0 TR, T e R Al A 45 R A ]
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