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Investigation on the occurrence of carbon in gasification filter

cake and its feasibility of circulating combustion
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Abstract: Coal gasification technology is an important technology for the efficient and clean conversion and utilization of coal.lts inorgan-
ic components account for about 20% , which is mainly discharged in the form of gasification ash and slag ( gasification filter cake
and coarse slag) ,and especially the content ofcarbon in gasification filter cake is about 20~50% ,which is the key technical bottleneck of
resource utilization.Due to the lack of in—depth analysis of the microscopic physical and chemical properties of carbon in gasification ash
and slag,the carbon removal efficiency is low and the cost is high,and the resource utilization is difficult. At present,it is mainly handled
by stacking,resulting in serious environmental pollution.In the view of the above problems, the gasification filter cake obtained from en-
trained flow gasification of a company in Inner Mongolia was taken as the research object in this study.XRD spectrum refinement , particle
size analyzer,scanning electron microscope, carbon and sulfur analyzer, thermogravimetric analyzer, ash melting point analyzer and oth-
er methods were adopted to study and analyze the elements/minerals phase composition, carbon crystallinity, the distribution of carbon in
different particle sizes,the morphology and microstructure of carbon and inorganic phase,the weight loss range of carbon,and the reactivity
of gasification filter cake.The results show that the carbon in the gasification filter cake is mainly composed of amorphous carbon with high
reactivity and inert graphite carbon with the proportions of 92.94% and 7.06% respectively , which is mainly determined by the type of coal
and gasification conditions.The morphology of carbon in the gasification filter cake includes flocculent carbon particles which exist alone
and irregular carbon particles fused with inorganic components.The fine particles have a high carbon content and the coarse particles have a

high inorganic component content.Under the condition of 500—700 °C ,a weight loss bythermogravimetric analysis is up to 27.38% ,which
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is consistent with the results of carbon and sulfur analysis and muffle furnace loss of ignition, indicating that this part of the loss of ignition

is mainly caused by the pyrolysis of carbon at high temperature. Through the analysis of ash melting point, it is found that the softening tem-

perature is 1 130 C and the flow temperature is 1 247 °C.The reactivity is high in the range of coal gasification temperature.It can be used

for circulation of blending combustion to realize efficient recovery and utilization of carbon resources.
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Table 1 Ultimate composition of gasification filter cake

AR ALO; Si0, Fe,0, CaO MgO K,0 Na,0 SO, ¢

/% 15.10 30.91 5.83 10.06 0.97 0.27 4.77 2.31 28.32
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Fig.1 XRD pattern of gasification filter cake
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Fig.3  Size distribution of gasification filter cake
P <75 wm YIERIGE K B AE 62.83% ~65.95% ,>75
wm ZHE0Rr BE e B TE 20.42% ~21.86% , 40 BURL (5 [
Ir51h 46.61% 49.61%F1 46.09% , 1% FEEH T4
BN TCALAL 3 KRR I, TCALAH B A AR 1k Je iy
ATl WUk A, 2 b 3 O G 0 40 T S AR
2H A0 B R R A O AT B I R R e AR A
PEILRR A5, IR B2 o TCAILAL o3 1 W R F 51k

*2 FRBEFENERERERHELS

Table 2 Loss on ignition of gasification filter cake with

different particle size by different sampling mehtods
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Fig.4 Thermogravimetric curve of gasification filter cake
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