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Influence of water—soluble sodium on high sodium coal pyrolysis
ZHAO Bing, WANG Jiarui, CHEN Fanmin, LI Xiaojiang
(Huadian Electric Power Research Institute ,Hangzhou 310030 , China )

Abstract: To remove sodium in Xinjiang Zhundong high—sodium coal and study the effects of water—soluble sodium on pyrolysis, series of
pyrolysis experiments were carried out in thermogravimetric analyzer and drop tube-furnaceafter washing treatment which could remove a-
bout 40% sodium. The distribution and characteristics of char,gas,and tar were inspected through thermogravimetric analyzer, inductively
coupled plasma emission spectrometer, gas chromatography, etc. The resulisishowed that washing process had little impact on pyrolysis
process under the condition of slow and fast heat rate pyrolysis. The coupling of washing and low—temperature pyrolysis could remove sodi-
um effectively. Compared with the raw coal tar,the combustion performance index of char was increased by 30% .
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Table 1 The proximate and elemental analysis of raw coal

Tolb A3/ % TEE ST/ % Kt/
M, FC, Ay w(Cy) w(Hy) w(Ny) w(Sy) w(0yq) (MJ - kg™)
30.93 64.98 4.09 75.72 0.52 0. 46 15.58 20. 00
F2 BRI
Table 2 Ash content analysis of raw coal
8 %
P,0, Fe, 0, MgO Ca0 AL O, Na, O K,0 Si0,
0.09 7.43 5.01 18. 66 9.35 5.49 1.02 25. 86
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Fig 1 Schematic diagram of drop tube furnace
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Table 3 Sodium content in water—washing coal

samples treated at different temperature

AKVEIEE/C Na, O 5t/ %
JE g 5.49
30 3. 41
40 3.27
50 3.35
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Fig. 2 The pyrolysis TG and DTG curves of water—

washing coal samples
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Table 4 Pyrolysis parameters of samples

B T./C (dw/dt) ./ (% - min") T/ C AT, ,,/C D/(10%% - min™' -+ C7%)
Jyes 340. 36 1.90 430.7 250.9 5.17
30 CKUE 329. 08 1.93 432.4 310.7 4.36
40 °C KBk 311.24 1.92 430.6 311.2 4. 60
50 °C/K¥E 336. 81 1.91 431.8 292.0 4.50
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TR K Ve R R SR SR VRO R LR =4 £l
OV TR 5. B S AT, TR I B ) s
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Table 5 Pyrolysis products distribution

e PR/ % IR (EK ) /% SR %
SR 69. 95 4.13 25.92
Vistiwes 69.33 4.46 26.21
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Fig. 3+ The influence of washing treatment on pyrolysis
gas composition
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Table 6 The proximate and elemental analysis of chars pyrolyzed from raw coal and water—washing coal

Tl 5341/ %

TCRIIH/ %

, Qe
FE ¢ .
M, 44 Va FCy w(Cy) w(Hy) w(Ny) w(0,) w(S, ) (MJ - kg™)
SR 0.98 8.48 22.08 69. 44 77. 66 3.00 0.91 9.38 0.57 28.93
IRV AR 1.06 8.22 23.12 68. 67 78.15 3.07 0.90 9.18 0.49 28.98
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Fig. 4 The combustion TG and DTG curves of samples
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Table 7 The combustion characteristic parameters

of samples

) T./ T,/ T/ v./ S/
HE

C C % 107
U 410.9 652. 1 486. 6 13.6 5.51
IR PRI 410.5 650.9 493.9 12.0 5.15
SRR 415.3 711.3 503.7 8.9 3.39
IKUEMEAE 7428, 7 678.2 517.5 10. 6 4.37
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Table 8 Ash content analysis of coal and char
B4 %
R
Na, 0 MgO K,0 Ca0 Fe, 0, AlL,0, Si0, P, 0; TiO,
JEJHE 5.49 5.01 1.02 18. 66 7.43 9.35 25.86 0.09 0. 45
IR PRI 2.64 5.62 1.04 21.18 8. 12 10. 13 28.27 0.10 0.50
SR £ 5.32 4.58 1.16 16. 63 8.42 9.71 27.89 0.10 0.45
KB 2.49 4.66 1.19 17.19 8. 18 10. 18 31. 81 0.10 0. 46
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