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Abstract: A new concept of zero emission for solid oxide fuel cell system was proposed, which has some advantages such as high power gener-

ation efficiency, zew emission of greenhouse gas, caibon dioxide recycling, and reusable material with environmental benign for carbon dioxide

capture. In addition, the component materials of solid oxide fuel cell and reusable material of catbon dioxide capture were reported and pre-

pared. The maximum volume absorption ratio could be 993 and the optimum capture temperature is 700 ‘C for new absorption material, and

catbon dioxide captured could desoth completely if the temperature is higher than 800 ‘C in 2 hours.
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1 Introduction

In order to reduce costs, particularly of interconnect,
manifolding and sealing materials of solid oxide fuel cells
(SOFCs), one promising way is to decrease operating
temperature, that is, intermediate temperature solid oxide
fuel cells ( I'SOKFCs), using hydrocarbon as fuel with in-
temal fuel reforming function "It could evenlually de-
crease the emission of greenhouse gas such as carbon diox-
ide and increase the efficiency of fuel compared to conven-
tional internal combustion engine because of the limit of
carnet cycle. However, carbon dioxide emits into the at-
mosphere and the efficiency is also relative low to electric-
ity generation in some special applications. Therefore, it
is necessary to design and research new system for inter-
mediate temperature solid oxide fuel cell with higher power
generation efficiency and zero emission for the operation
system.

In this paper, a new cncept of zero emission for sol-
id oxide fuel cell system was poposed. In addition, the
relative materials research about it and the capture poper-
ty of carbon dioxide with new rusable material with envir-

onment benign were also reported simultaneously.
2 New concept of zero emission

Fig. 1 shows the schematic diagram of new concept of

zew emission for solid oxide fuel cell system. For this sys -
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Fig 1 Schematic diagram of new concept of zero

emission for SOFC system

tem, there are some advaniages.

(1) High efficiency of electricity generation. For tra-
ditional system, the flue gas from anode in fuel cells con-
taining unreacted gas such as carbon moroxide, hydwgen
and other type of hydwcaibon combust completely in the
second fire chamber for heat recovery leading to heat pro-
duction that excesses the demand in some regions. For ex-
ample, Kunming city named spring city is relative wam in
the winter, it is better lo generate more electricily with
solid oxide fuel cells installed in such city in the future.
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Therefore, it could be realized if we mcycle the unreacted
gas to anode after separation of caibon dioxide and some
part of steam because of additional water needed for inter-
nal refoming of hydmwcaibon fuel at anode side in solid
oxide fuel cell system. Among them, the most important
aspect is the separation of carbon dioxide from the flue
gas.

(2) Zero emission could be realized. For this sys-
tem, the poduction at anode is only steam, carbon diox-
ide and others combustible fuels. If we could capture car-
bon dioxide from the production and then pure water could
also be obtained, which realizes the zew emission for this
system.

(3) High purity carbon dioxide obtained and easy to
recycle. Afier desorption of carbon dioxide captured in
material, gas with high purity could be used as raw mate-
rial for production of plastic and diamond or put under the
deep sea after compress and pack age.

(4) Material for carbon dioxide capture is reusable
with environmental benign. The operation principle of this
novel material for carbon dioxide absorption is shown in
Fig. 2.
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Fig 2 Working principle of reusable material for
carbon dioxide capture

3 Preparation of component materials

Component materials for solid oxide fuel cells have
been researdhed and synthesized successfully via solid re-
action or sol gel methods by authors 7, such as anode
material Lai—»StxMni—yCry O3 ( LSMC), cathode materi-
al Lai— +SrxFei—y CoyOs (LSCF) and electwlyte material
La— Sr.Ga;—, Mg, O; (LSGM) , which is mot discussed
in detail in this paper. For example, the SEM and TEM
photographs are shown in Fig. 3 (a) and (b), respective-
ly.

In addition, 1i;SiO, could be used as reusable mate-
rial for carbon dioxide capture pwoposed by authors was al-
so prepared using solid reaction method without other sec-
ondary phase via X ray diffraction measurement. This ma-
terial has some advantages for carbon dioxide capture such
as cheap raw materials, reusable with envionment be-

nign, high capture volume ratio and so on.

(a)SEM

(h)TEM

Fig3 SEM (a and TEM (b) photagraphs of Lays S, FeO;

4  Capture property of carbon dioxide

Fig. 4 shows the schematic diagram of experimental
setup for property measurement of caibon dioxide absorp-
tion. The rate of cartbon dioxide is 1L /min for capture
stage, and the absorption and desorption time is 2 hours,
respectively.

Fig. 5 shows the relationship between absorption ca-
pacity of carbon dioxide for reusable material and capture
temperature, which indicates that the maximum volume
absorption ratio could be 993 and the optimum capture
temperature is 700 'C, and carbon dioxide captured could
desorb completely if the temperature is higher than 800 C
in 2 hours. It needs to further research the effects of parti-
cle size of material, porosity of sample and wmpositions in
the flue gas on the capture capacity in detail.

5 Condusions

(1) A new concept of zero emission for solid oxide
fuel cell system was poposed, which has some advantages
such as high power generation efficiency, zero emission of
greerhouse gas, carbon dioxide recycling, and reusable
material with environment benign for carbon dioxide cap-
ture.

(2) LisSiO4 could be used as reusable material for

catbon dioxide capture, which has some merits for carbon
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dioxide capture such as cheap raw materials, reusable 1200 T
with friendly benign, high capture volume ratio and so on, 1000
was also prepared using solid reaction method without oth-

er sewndary phase via X tay diffraction measurement.
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(3) The maximum volume absorption ratio could be
993 and the optimum capture temperature is 700 C. It

needs to further research the effects of particle size of ma-
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terial, powsity of sample and compositions in flue gases
on the capture capacity in detail.
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Fig 5 Capture property of carbon dioxide for reusable material
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