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Pilot plant study on 240 t/d pulverized coal pyrolysis technology

with solid heat carrier
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(1. Institute of Engineering Thermophysics , Chinese Academy! of Sciences , Beijing 100190, China ;
2. University of Chinese Academy of Sciences , Bejjing 100049 , China )
Abstract : Taking the cascade utilization of pulverized coal as the background,a pulverized coal pyrolysis technology with solid heat carrier
was proposed in this study. The proposed technology mainly includes the pyrolysis—gasification coupled system based on circulating fluid-
ized bed,the system for removing coal ash and waste heat recovery from gasification gas and the system of deashing, purification and sepa-
ration for pyrolysis oil—-gas. The pilot plant of this technology has achieved a continuous and stable operation for 72 hours at the end of
2016. In the pilot experiment, the coal of 0—10 mm. was used as the raw material and the feed amount of raw coal was a full load of
240 t/d. The experimental results show that the volume content of CH, and H, in the pyrolysis gas are 35.3% and 12. 5% ,and the calo-
rific value of the pyrolysis gas is over 20 920 kJ/Nm” ;the yield of pyrolysis tar is 9. 24% ,which is 81. 8% of the Gray—King tar yield of
raw coal ;the dust content of the product tar is 0. 47% ,and the mass fraction of N—heptane soluble in tar is 84. 3% ;the fixed carbon con-
tent in the pyrolysis semicoke is 86. 3% and the calorific value of the semicoke is 29 985 kJ/kg. For the pilot plant that operated continu-
ously and steadily for 72 hours, the calculated mass balance deviation and energy efficiency are 1. 93% and 87. 95% ,respectively.
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Fig. 1 Particle size distribution of experimental coal
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Table 1 Compositions and Gray—King tar yield of coal used in the experiment
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Fig. 2 Schematic diagram of the system
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Fig. 3 Technical principle diagram of the system
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Table 2 Typical operation conditions of the system
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Fig. 4 Temperature curves of the gasification and pyrolysis furnaces under continuous operating conditions
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Table 3 Pyrolysis gas compositions
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Table 4 Physical property-analysis and compositions of tar

KAy, &k FEEE(40 C)/  EE(20 C)/  HIME/
% R/ % (mPa - s) (kg + m™) (MJes kg™)

IEPEBE T

JLE T/ % VUL 43 B i/ %

C H N S A FES OB UER

0.67 0.47 22.0 986.7 39.53

84.73 10.03 0.45 0.09 18.24  31.93 21.52 2.32

2.2.3 FELEEMHI
P AR ) Tl 43 M TR T AVl
RIER S, AT AAFH 27205 X5 /N T

10% , B ETRK T 85% o BE AT LIAME A (04 8 ik )5
BB BB P e SRR, ST AR Shy e £ T
98 A7) g 7R B R

x5 FRIEMEMHITUSHMTRSN

Table 5 Compositions of char and power char produced in the experiment
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Table 6 Mass balance and energy efficiency of the system
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