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Experimental study on fluidized modification and regasification

of gasification fly ash

LIANG Chen',CHU Fuhao"?,REN Qianggiang'”*, WANG Xiaofang'"*

(1.Institute of Engineering Thermophysics , Chinese Academy of Sciences ,Beijing 100190, China ;2. School of Engineering Science
University of Chinese Academy of Sciences , Beijing 100049 , China )
Abstract: With the rise of coal chemical technology, the resource treatment of coal gasification fly ash has become an urgent problem.
The gasification fly ash from commercial {luidized bed gasifier was tested on 15 kg/h modified gasification test rig to study the effects of
fluidization modification on the morphological properties and ash fusibility of gasification fly ash and the regasification characters of modi-
fied fly ash. The results show that the regasification of gasification fly ash at 1 200 °C can be achieved by fluidized modification. After the
fluidized modification, the total pore volume and specific surface area of fly ash are improved because the crack and gasification reactions of
residual carbon have the effect of cleaning and promoting the formation of pores. The pore characteristics of modified fly ash can be further
improved with the increase of steam and oxygen concentration of modification gasifying agent. On the other hand, after the fluidized modifi-
cation of gasification fly ash,due to the transformation of high melting point component of the ash minerals into anhydrite with low melting
point, the ash fusion temperatures of gasification fly ash decrease,the viscosity—temperature curve becomes smoother and the temperature
of critical viscosity reduces. Compared with the fluidized modification at 900 °C ,the modified fly ash is obviously gasified by water gas re-
action in the down—flow gasifier at 1 200 °C ,and the yield of effective gas CO+H, increases to 0.29 m’/kg and the system carbon conver-
sion increases to 71.2%.
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Table 1 Proximate analysis and ultimate analysis of Suqian gasification fly ash

Tk 534/ % TCE T/ % Qu e/
M, A Vad FC, Caa 0.4 N Sad (MJ - kg™)
0.06 60.66 0.67 38.61 37.30 0 0.25 1.54 13.48
FR2 BEIRST HRAS
Table 2 Ash compositions of Sugian gasification fly ash
By Si0, AL O, Fe,0, Ca0 S0, TiO, P,0, K,0 Na, O
5 EL % 44.93 33.23 5.09 5.81 5.02 1.89 0.42 1.66 0.49

1.2 REEE

15 kg/h Bt SAGIRES & 08 2 fros, i 6
PR TR AT A R AR R AR |
IR A I RS, TSN &4

WG FR LA IR B s , B 46 A B 4% 8 4R THAE e
A3 8 g R R R T AR 130 mm, 15
BES 1000 mm, FATRALY R ERE S, NiE
9260 mm , B EEN 1 100 mm, THFER A 155 2o Fit
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Fig.1 Size distributions of Sugian gasification fly ash
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Fig.2 Schematic diagram of 15 kg/h modified gasification testrig
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Fig.3 SEM spectrum of raw gasification fly ash
and modified fly ash
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Fig.4 Specific surface area of Sugian gasification fly ash

and modified fly ash in different gasifying agents
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