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Conversion of sulfur of direct Shenhua coal liquefaction process

WU Qiong' GAO Yulong® LIU Kelan®
( 1.China Shenhua Coal to Liquid and Chemical Co. Ltd. Beying 100011 China;2:China Shenhua Coal to Liquid and Chemical Ordos
Coal Liquefaction Company Ordos 017000 China; 3.Shenhua Ningxia Coal Industry-Growp-Coal to Liquid Company Yinchuan 750000 China)

Abstract: In order to reduce sulfur emission during coal utilization the conversion of elementary forms and contents of sulfur in raw materi—
als catalysts promoters intermediate product product oil and wastes of direct Shenhua coal liquefaction process were discussed.The trans—
form and removal mechanism effects of sulfur were analyzed during €oal gasification purification of shifted gas coal liquefaction hydrogen—
ation stabilization hydro fining and 3-level hydrogenation reaction processes.The full process sulfur balance was measured and analyzed by
using DCS data collection and spot sampling methods.The results.showed that the gasoline product after desulfurization process completely
met the standard of national V so the SO, emissions of autemobile exhaust could be significantly reduced.The technology transferred injec—
tion sulfur and parts of coal sulfur to sulfur 38.43% sulfur was recycled.The sulfur which couldnt be reused was transfered into oil dregs
and ashes in coal liquefaction.The process could.protect environment effectively.
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Table 1 Coal qualities of three kinds of coals
/% /%
(Sya) (S.4) (S, 4)

16~17 9. 00 5.32 35.03 59. 65 0.26 0.01 0.15

15.70 9.50 4. 40 34.70 51.40 0.32

14. 00 9. 00 7.00 34. 41 58.59 0.26 0.01 0.15

14. 45 9.43 6.92 33.94 49.70 0.31

3.40 1.20 31. 68 22.20 44.92 0.82

2015
1 0.31%-
1.27% 0. 05% 0.31%
. o 0.26% 0.80% ~ 1. 00%
; 0.01% N N N N
. 5-7
N 0.15%- 0.82%-
0.32%, 1.1.2
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SN o
0.10% ~0. 25% N N 2) o
o 2, 2
2015 0.24% 5%107° S.N
8
2 o
Table 2 Qualities analysis of fuel oil 3) °
3%x107°
/ /
(mg-17Y) 1% % 1% 1% 1% SN o
21.00 6.22 1.20 2.89 0.24 0.63 4) ¢
H,S H,S
-6 -6
1.2 10x10 H,S 1.09%107°,
1) . 1.4
. 1.4.1
0.03% ~0.07% 0. 0306%;
3 1% ~3%
16 o
9-10
2) . . 4
50x10°° 3
16. 6x10°°, Table 3 Qualities of coal liquefaction dregs %
A, w( C,,) w( H,,) w( N,,) w( S, ) w( 0,,)
° 16. 68 74.72 4.54 0. 86 1.82 0.78
1.3
1) o 1.4.2
Si0,+ Al O,
1x107° S\ 0.49% .
N ; 0.5%x10°° 4,
4
Table 4 Content analysis of gasification ashes
Si0, Al 0, Fe,0, Ca0 S0,
/% 46.20 28.62 6.28 15.98 0.49 2.43
1.4.3 200 mg/L
S0, SO, 156. 57 mg/L,
800x10°° 451107, 2
1.4.4 o 1
H,S H,S '
-6 -6
20x10 4.57x107", S Fe, .S
1.4.5 .
(NH,) ,S
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Fe,S
7~8 3
H,S o
2
2 N
3.1
H,S R ’
3.1.1
COS.CS, H,S.
H,S o 6
o H,S+COS+CS,
0.1% COS.CS,
H,S
° COS + H,0 — H,S + CO, (1)
H,S COS + H, — H,S + CO (2)
3. 1.2
( CS, H,S.CO0S.CO,
) H,S 0 NHD( )
0. 05% o . 13
; H,S.
NH, CO, H,S CO,
11
N N N H,S
H,S+COS <0.1x107°,
€S, : 3.1.3
H,S
5.
5 o
Table 5 Key parameters of sulfurizing reagents -
/ / / /
(kg+h™) (kgem™) ¢ < °
350~400 °C
( ) 2 455 1726 119.0 444.6
( ) 395 1726 119.0 4446 RSH + H, H,S + RH (3)
GSy( ) 160 1262 -108.6 46.3 H,S + MnO MnS + H,0 (4)
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H,S + ZnO — ZnS + H,0 (5)
C,H,SH + ZnO —— ZnS + C,H, + H,0 (6)
249%x10°° 0.1x10°°,
3.2
H,S
3.2.1
450 °C . 18.2 MPa. .
14
SH+H2—>+HZS @)
R—S—R’ +2H,—— H,S + RH + R’H (8)
OUO2H—(JOHS
N
3.2.2
350 C.
13. 8 MPa.
A) Y Hz
S,
97.2%. .

R—S—S—R’ + 3H,—— RH + R’ H + 21,8

(10)
3.2.3
2
360 °C 18.2 MPa RNC-1
12.5 MPa 1.10h7's
3.2.4
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Table 6 Sulfur contents of main contents in each

link of direct coal liquefaction process

0. 42% 0.32%
0.3%~0.7% 306x107°
<18x107° 16. 6x107¢
<5%x107¢
<3x107°
<0.5%107°
<1x107¢
<30x107° 1.09 mg/m’
4
4.1
2015
DCS
: (
4%) 200 t/h 90. 49%;
35.20 t/h
95. 08%; 104
80. 56%; 117% .
4.2
4.2.1
7.
7

Table 7 Source composition of sulfur

/(tehh 1%
2.505 57.92
0.413 9.55
cs, 0.135 3.12
0.617 14.27
0.119 2.75
0.084 1.94
0.452 10. 45
4.325 100. 00
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7 N
70. 59% 27. 47% o
8 8
59. 77%
38.43% N N
0.001 33%.
8

Table 8 Whereabouts composition of sulfur
/(teh™h) 1%

2.585 59.77

0.053 1.23
0.15x1073 0.003 4
6.3%x107° 0.000 15
0.17x107* 0. 000 39
0.34x10™ 0. 000 79

0. 006 4 0.15

1. 662 38.43

0.002 7 0. 062

0.016 0.37

4.325 100

4.2.2
98. 06%
1.94%.
1.23%
38.43% .
5
1)
2) 4
S0,
3)

59.77%
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