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The phase and microstructure of lignite char at different pyrolysis temperatures

ZHANG Chunhua , WANG Yiming
(College of Safety Science and Engineering, Liaoning Technical University, Fuxin, Liaoning 123000, P. R. China)

Abstract: Pyrolysis is an important means of lignite modification and upgrading. In order to study the
changes of phase and microstructure of lignite char prepared at different pyrolysis temperatures, lignite
samples from Puhe coal mine in Shenbei mining area were pyrolyzed at three pyrolysis characteristic
temperatures (400, 700, 1 000 C) to prepare lignite char samples. The physicochemical structure of lignite
char samples was analyzed by SEM, XRD, Raman, FT-IR, XPS, and N, adsorption experiments. The
results show that with the increase of pyrolysis temperature, the aromaticity of char sample was enhanced,
while the oxygen-containing functional groups O—H, C= 0O and C—0O of coke sample were greatly
reduced. As for the surface carbonaceous functional groups, the intensity of C—C increased but the
intensity of C—H decreased. At 400 °C and 700 “C, the microcrystalline structure defects of coke samples
increased, while at 1 000 °C, the microcrystalline structure of coke sample tended to be arranged in order
and changed to graphitization. The specific surface area and pore volume of coke samples first increased and
then decreased with the increase of pyrolysis temperature. At 700 ‘C, the coke sample had the largest

specific surface area (117.063 7 m?/g) and pore volume (0.068 134 cm?®/g). Increasing pyrolysis

YR A 2021-08-27 M4 H AR HH#8:2021-11-08

EeWH :HRHAREREEHFIIA (51974149)
Supported by National Natural Science Foundation of China(51974149).

EEREA REHL 980, B, . WL, EENHT IR EFRIR 5 TR BARC KT (E-maiD) 2ch9820 @
163.com,

BEMEE . £—-W. 8 LR 4 , (E-mail) wangkunwim@163.com,



58 TR K FFHK % 16 &

temperature is conducive to the development of microporous structure of coke sample.

Keywords: lignite; pyrolysis; structure; functional group; specific surface area
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Table 1 Proximate analysis and ultimate analysis of coal samples
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M;.d Aad Vad Fle (‘U(Cad> w( Ha(l) LU(()ad *) w(N) w(S)
TR YA A6 A 16.26 8.34 34.22 41.18 59.91 14.22 23.91 0.95 1.01
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Fig. 1 SEM pictures of Puhe lignite and coke samples
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Fig. 3 Fitting diagram of XRD spectra of Puhe lignite and coke samples
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Fig. 4 XRD microcrystalline structure parameters and variation of Puhe lignite and coke samples
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Fig. 5 Raman spectra of Puhe lignite and coke samples
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Fig. 6 Variation of Raman parameters A, /A and Ag/A,, of Puhe lignite and coke samples with pyrolysis temperature
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Fig. 7 Infrared spectra of Puhe lignite and coke samples
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Fig. 8 XPS full spectrum and fitting diagram of C 1s of Puhe lignite coke samples
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Table 2 Relative content of different forms of carbon on the surface of Puhe lignite coke samples

i/ C c—C/% C—H/% c—0/% C=0/%
400 54.11 29.03 9.85 7.01
700 55.63 27.93 9.69 6.92
1 000 57.99 26.19 9.24 6.58
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Fig. 9 Adsorption-desorption curve of Puhe lignite coke sample
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Table 3 Specific surface area and pore parameters of Puhe lignite coke samples

B/ C HEEA/(m?g ) LAEH/ (ecm®g ) FHFL4E /nm
400 5.428 8 0.015 691 6.469 2
700 117.063 7 0.068 134 5.943 3
1 000 67.140 8 0.059 883 5.849 8

R Z fL# B FL 12 19 K/ TUPAC # fL B 2 LR . i fL (micropore, <<2 nm) ; 41 fL (mesopore, 2 ~
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Fig. 10 Pore size distribution of Puhe lignite coke samples
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