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Novel two-stage fluidized bed gasification integrated with membrane separation system for
the high-efficiency hydrogen production from SRF

I - o HAL R (R gt 8 %E’Iﬁf“‘lﬁi,ﬁ%)
FEES RRE Bl (R2BECFREEL 2FL1RE 1)
FPaz ‘Eﬁ%% R (B! BFRBa4e0)

AP E 2T P L AR A i R § TR g@é
%i;}iﬁﬂ?@ B T R S R R R R A M) B AT
A CFEEALZBIFE TR - EAME 2 R AT S R
Fp #fkﬁ»té;#ﬁ iF v %ii,\gi Fracikho @A M7z se g o F 2 gl
AR e T Sd S TP EIRBRAL Z A FHEF R RN KL

S I W IR %ﬁﬂv)f@aﬁ%?—m’%l%*’ﬁu R I e
2 F A HEYE LT H~CO 8 Npin 3 L3817 Hy 87 COx e B FE & TELI
CENE VR S0 F 5 3 F SNt I LN TS S RN S e
B o #i s &35 7 Hovt (4% - FEEdE = 941 mol%) > & 3% %k (Tif B &
SIBias sedt® & :,\;ﬁ:‘ Ho vt & 5 gt ob 0 3214 = 7,{{.{7‘;—1-%%?‘:[_?5}? NI/Fesp oy
WY B R F BTRB(800°C)AAF K R LI sk % (8hr) > P i F it CHy 5 Hav A & 2%

¥ #&4— Bt ﬁxw P E LRSS SRR Nt 600 R 2 E 3

THEA S A FMAE RN R BRA T H4] 0 2§ R E 4 M2 CHFM-
V600 ¥ 2008 =& Robeson é‘f—“ﬁﬁﬂziﬁfﬁﬁl%dﬁ Ve TR IAFE Y TR R 2 &4
Kap L 3A e 2 ap AEAR D ] R A F A ki v ok o AE
BB SRR F “ﬁiﬁfﬁiﬂé_ie% Y iffﬁfr%ﬁﬁzﬂf%’ » bR APA 5
AAZIE TR D HWREEE S RAE U GRFRE TG E

J{ yﬁ{

The purpose of this project is to combine the use of solid renewable fuels (SRF) and
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hydrogen energy technologies for application, and to develop novel and efficient hydrogen
production processes through the integration of technologies in each sub-project (two-stage
fluidized bed, high temperature resistant catalyst, and gas separation film technologies). The
project is divided into three sub-projects. Subproject | is to convert solid renewable fuels into
gaseous biomass energy such as hydrogen and methane by using a new two-stage fluidized
bed gasification technology, and to improve the efficiency of the existing technology and
establish stable operating parameters for processing solid renewable fuels. Subproject Il will
then be carried out to catalyze the syngas generated at high temperature to increase the
proportion of hydrogen in the syngas and to establish the preparation and optimization of
new high-temperature-resistant catalysts. Finally, the gas separation device developed in
Subproject lll will first separate Ha, CO2, and N2, and then H; and CO,, integrating the catalytic
gasification process to achieve the purpose of carbon capture and hydrogen recovery. The
results of Subproject | show that the addition of a second stage gasifier will increase the
proportion of H in the syngas (about 9.41 mol% higher than that of the first stage), and that
increasing the operating temperature and S/B ratio will also increase the proportion of H in
the syngas; in addition, the results of Subproject Il show that the development of Ni/Fe
gasification catalyst can maintain the catalytic effect for a long time (8hr) in a high
temperature reaction environment (800°C), and can effectively convert CH4 to hydrogen.
Finally, the results of Subproject lll show that self-supporting CHFM pyrolyzed at vacuum
atmosphere and 600 °C showed the remarkable performance, in comparison with thatin inert
gases atmosphere, and its gas separation mechanism was dominated by molecular sieving. In
addition, the performance of CHFM-V600 compared with the 2008 Robeson’s upper limit and
the comparison clearly pointed out the gas separation capability of self-supporting CHFM in
this work beyond the upper bound. This project provides a novel technological reference of
SRF hydrogen production by gasification — catalytic hydrogen production — purification
of hydrogen, which is based on the concept of circular economy to achieve the goal of net-
zero carbon emission, which is beneficial to environmental protection, energy sustainability

and economic development.
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