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Fragmentation characteristics of Shendong coal during pyrolysis in rotary kiln
CHANG Liang
( National Institute of Clean—and—Low Carbon Energy ,Beijing 102209, China)

Abstract:In order to study the fragmentation characteristics of Shendong coal during pyrolysis process in the rotary kiln, the pyrolysis
and crushing experimental of Shendong coal with a particle size of 25—-13 mm were studied in a 100 kg rotary kiln. The effects of tempera-
ture , residence time and rotary speed on the degree of fragmentation and pulverization of Shendong coal were investigated. The results show
that with the increase of temperature (120-700 °C) ,the total fragmentation rate @ of Shendong coal products increases from 20.48% to
68.74% ,and the pulverization rate 3 increases from 1.70% to 16.55% ;with the residence time increasing,the a increases from 15.66% to
68.22% ,and the B increases from 1.32% to 15.71% ;with the rotation speed of the rotary kiln increasing,the a increases from 17.54% to
71.43% ,the B increases from 1.26% to 15.08%.Through the grey correlation analysis of the factors affecting the crushing of Shendong coal
rotary kiln pyrolysis process, it is found that the three reaction conditions (final reaction temperature,residence time, rotary kiln speed)
have the same order of impact on the fragmentation and pulverization rate of the product. The temperature has the largest impact, followed
by the residence time, and the rotary kiln speed has the least impact. The particle size correlation function model of Shendong coal pyrolysis
and fragmentation process was established , the model reflected the relationship between coal pyrolysis temperature , residence time and rota-
tional speed on particle size distribution,and it is verified that the relative error between the calculated value and the experimental value of the
average particle size after crushing is less than 5% ,which can better predict the change of the particle size of Shendong coal during the pyrolysis
process of the rotary kiln.

Key words : Shendong coal ;rotary kiln pyrolysis ; fragmentation characteristics ; fragmentation rate ; pulverization rate ; grey relational analysis
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Fig.1 Schematic diagram of rotary reactor process
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Fig.2 Influence of different temperatures on the distribution of each particle size of the product
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Fig.4 Influence of residence time on the distribution of each particle size of the product in drying process
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Fig.6 Influence of residence time on the distribution of each
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Fig.7 Variation curves of o and 8 with residence

time in pyrolysis process
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Fig.10 Influence of rotating speed on the distribution of each

particle size of the product in pyrolysis process
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Table 3 Comparison of calculated results of particle size

correlation model and experimental results

T/ R/ % D,/ mm PiERoRES
C (r-min”')  min A (E] Wl =%

120 4 30 16.823 6 16.7358 0.521 6
200 4 30 15.091 9 14.816 8 1.823 2
300 4 30 14.106 6 13.4515 4.6437
400 4 30 12.796 7 12.559 8 1.8516
500 4 30 12.122 8 119091 1.763 3
600 4 30 11.322 0 11.4025 0.7105
700 4 30 10.889 0 10.991 0 0.937 4
600 2 30 12.169 2 123191 1.2315
600 6 30 10.893 6 10.898 2 0.042 0
600 8 30 10.634 1 10.5541 0.753 1
600 10 30 10.343 0 10.294 5 0.468 9
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T/ R/ t/ D,/ mm FHXTF R
€ (remin™)  omin REGE PMEE 2%

600 4 20 11.790 7 11.8189 0.239 3
600 4 40 10.809 0 11.1159 2.8396
600 4 60 10.569 1 10.724 4 1.469 7
120 2 30 17.512 2 18.081 2 3.248 7
120 4 30 16.823 6 16.7358 0.5216
120 6 30 15.728 9 159957 1.696 2
120 8 30 15.220 6 15.4905 1.773 5
120 10 30 14.766 9 15.109 6 2.3205
120 4 20 17.327 2 17.3470 0.114 1
120 4 30 16.823 6 16.7358 0.5216
120 4 40 16.595 3 16.3152 1.687 6
120 4 60 16.011 7 15.740 5 1.693 5
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MATIUE B 2 58 T o o 2 00 2 o) R GE ) 0T 4
PERARBE A R 1 AR (] 5 2 A 12 e A 7
SE PRI A

4 & it

1) [o] &% 25 30 i o A%, BE IR B T 5 (120 ~
700 °C) PR B =) MR F o | 20.48% TH &=
68.74% ¥k % B 1 1.70% F+ & 16.55% ; 15 E3 It [A]
B, MR o i 15.66% TH 2 68.22% , ¥y k3% B
H 1.32%34 2 15.71% ; MG 25 5 O N, B 24 o
M 17.54% T+ 2 71.43%, i 1L % B th 1.26% 15 &
15.08%
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