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Abstract: A Steam explosion grinding and upgrading study was carried on Neimeng lignite with the Steam explo-
sion method. The investigation was conducted on the steam explosion device, process conditions and the steam
explosion effects ,meanwhile, the influence of process conditions of the steam explosion on lignite upgrading was
also studied. The results showed that the steam explosion had great effects on lignite grinding and lignite upgrading.
When the residence time was 1h, with the increase of the steam explosion temperature ,the lignite moisture de-
creased by 63.6%, the volatile decressed by 11.3% and the oxygen content decreased by 48%,while the carbon
content increased by 12.9%.In short, the lignite quality was improved after upgrading.
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1—temperature controller: 2—expansion container; 3—autoclave;
4—heater; 5—ball valve; 6—pressure gauge; 7, 8—cyclone
separator; 9—filter
Figure 1 Steam explosion experimental installation picture
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Table 1 Proximate analysis of Neimeng Shengli lignite

F1 ARBERBET LS

Proximate analysis/%

Mad Aad Vad Vdaf FCad
18.10 7.80 30.10 40.62 44.00

Table 2 Ultimate analysis of Neimeng Shengli lignite
F2 ARBERBETESN

Ultimate analysis/%

Cad Had Oad Nad St,ad H/C
50.36 2.40 19.31 0.72 1.31 0.05
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Figure 2 Effects of lignite steam explosion grinding
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Table 3 Results of study on Neimeng Shengli lignite steam explosion
temperature

3 ARENBERRBEIFRRER
FLRE/C Mad Aad Vad Cad Had Oad St,ad
i 1% 1% 1% 1% % A 1%
25 18.10 7.80 30.10 50.36 2.40 19.31 1.31

150 14.30 8.79 32.64 57.42 3.13  14.00 1.48
200 15.70 9.42 30.85 56.09 3.01 13.32 1.54
250 11.08  12.69 31.28 58.09 3.19  12.88 1.24
300 7.61 13.60 29.35 63.01 3.68  10.03 1.21
320 6.58 11.06 26.69 63.27 326  13.65 1.25
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Figure 3 Effects of steam explosion temperature on the moisture
content
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Figure 4 Effects of steam explosion temperature on the volatile
content
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Figure 5 Effects of steam explosion temperature on the oxygen

content
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Figure 6 Effects of steam explosion temperature on the ash content
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Figure 7 Effects of steam explosion temperature on the carbon
content
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Figure 8 Effects of steam explosion temperature on the hydrogen
content
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Figure 9 Effects of steam explosion temperature on the sulphur
content
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Table 4 Effects of residence time on the steam explosion proper-

ties of Neimeng Shengli lignite

4 SHEEE X ARER SRR

=B Mad  Aad Vad Cad Had Oad St,ad

[&)/h 1% /% 1% /% 1% /% 1%
1 7.61 13.60 2935 63.01 3.68 10.03  1.21
2 7.86 1343 29.10 63.03 360 9.88 1.38
3 5.81 1326 29.67 67.70 3.82 7.11 1.45
4 5.15 13.68 29.05 67.82 3.88 7.28 1.37
5 6.33 13.65 2870 66.05 3.72 7.85 1.57
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Figure 10. Effects of steam explosion temperature on the moisture

content
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Figure 11 Effects of residence time on the ash content
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Figure 12 Effects of residence time on the volatile content
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Figure 13 Effects of residence time on the oxygen content
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Figure 14 Effects of residence time on the carbon content
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Figure 15 Effects of residence time on the hydrogen content
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Figure 16 Effects of residence time on the sulphur content

15 FERENSEENZE

e

1 2 3 th 4 5

B 16 FEFEMNEEERKE

625

\/
o 935 Scientific

#%% Research

A FRER] 3.72%; I B Th 35 2] 3h 4
MRS 10.03% %5 7.11%0820 T 29.11%, B 5 bt
%@%N@%ﬂ&ﬁ%k,ﬁwﬁiiﬁlw%;%
SO B A 7 B A (A R AN T K 1.21%38 )
1.57%41E 0 29.75%.

4 g
IR ST 46 %ﬁﬁ,iﬁ oV SUR v
N SER R RS B, A A — D AT SR

PRI TURIAS HMW@%W%W}%% Mﬁ T
HKGr B VAR AR B R o X T4
WESUT A BNHAE ] o 17 B 1h, B ORI R4
B, K BRIRIR63.6%, K HK11.3%, A&
HREA8%, SRR T 12.9%, WA FIIR LT
SO B H (1 2 Bt 5 VORI FE T v AN 5% B I I 1)
s, KNS RN, BRIERIIE I, o
JE IR KR Y 1)

References (5% 3C#k)

[1] Institute of Gas Technology. Improvements in or relating to
Apparatus for and Method of Comminuting a Permeable Mate-
rial[P], US P591921, 1945.

[2]  Chen Shi-zhang, Liu Li-ying. Technology principles and appli-
cations of steam explosion[M], Chemical industry press, 2007, 1
MRt R, SO, 28RV PR R S B S N F (M, 4627 T
b AR AE, 2007, 1.

978-1-935068-37-2 © 2010 SciRes.





