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Physical and chemical properties of slow and rapid
heating chars at elevated temperatures

WU Shi-yong, GU Jing, LI Li, WU You-qing, GAO Jin-sheng
(College of Resource and Environment Engineering, East China University of Science and Technology, Shanghai 200237, China)

Abstract: Shenfu coal chars were prepared under the conditions of slow heating temperature from 950 ~1 400 C
and rapid heating temperature from 950 ~ 1 500 °C. The effects of heating conditions on physical and chemical
properties of coal char, which included elemental composition, BET specific surface area, pore structure, the de-
gree of graphitization and mineral matter fusion, were mainly investigated. The results showed that physical and
chemical properties of slow heating chars (SHC) were different from those of rapid heating chars (RHC). Firstly,
the contents of carbon and hydrogen of SHC were obviously different from that of RHC. Secondly, with the increase
of heating temperatures, porosity and specific surface area of SHC decreased, while those of RHC increased. Third-
ly, the degree of graphitization of SHC was higher than that of RHC. Fourthly, the mineral matter of SHC began to
fuse above 1 100 C, and then was integrated into bigger spherical granules, whereas, that of RHC began to fuse a-
bove 1 300 °C, and presented slight agglomerating tendency, but not integrated into bigger spherical granules.
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Table 1 Properties of Shenfu coal
Tlv s Hr/ % JLRIH/ % AR % TR iR/ C
M,y Ay Viw  FCar  w(Cyy) w(Hy) w(Ny) w(Se) B4l 164l R vd Do Sy Hy Fy

10.19 6.50 37.66 62.34 80. 53 4.80 0. 89 0.37 63.50 35.10 0.56 0.84 1125 1210 1220 1240

N

K5y 2 %o
w (Si0,) w (AL O5) w (Fe,05) w (Ca0) w (Mg0) w (TiO,) w (Na,0) w (K,0) w (SO3)
25.29 11.26 12. 89 34.62 3.91 0.90 1. 60 0.71 7.47
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Table 2 Proximate and ultimate analysis of various heating chars
Tl A/ % TERIHT/ %
B
Ay Vy FCy w (Cy) w (Hy) w (Sy) w (Ny)
SP950 10. 30 3.22 86. 48 87.20 0. 64 0.38 0.30
SP1100 9.85 1.74 88. 41 89. 31 0.31 0. 40 0.15
8 A SP1200 9.95 1.70 88. 34 89. 44 0.21 0.38 0.13
%= SP1300 10. 08 1.02 88. 90 89. 63 0.12 0.37 0. 06
SP1400 10. 56 1.07 88. 44 88.73 0.11 0.38 0.02
RP950 10. 41 6. 14 83.45 83.68 1.73 0.33 1. 04
RP1200 10. 52 4.72 84.76 85.40 1. 68 0.38 0. 69
St RP1300 10. 59 4.32 85.09 86. 10 0. 84 0.34 0.43
fif RP1400 11.32 3.07 85. 61 87.05 0.51 0.38 0. 08
RP1500 11. 06 2. 66 85.74 87. 69 0.31 0. 36 0. 04
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Table 3 BET surface area of slow and rapid heating chars
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Fig. 2 Pore properties of slow heating chars
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Fig. 4 SEM images of slow and rapid heating char at different heating temperatures
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