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Tablel Analysisof the coa sample (%, w)
Water Ash Volatile Nitrogen Sulfur
3.998 7.32 29.24 0.81 0.31
H,0, 30% ( )
2.3
159 ,
25 MPa. H20, - H0,
0, .
100 ml 0.1 mol/L NaOH
N, S N, S, (COD)
2.4
100 ml 0.1 mol/L NaOH . -
s*, 50,1 0,4, -
[6]- Sz_i %32_, $42_1
(CTL-12) COD.
3
3.1
NaOH 25 MPa 400°C
5ml/min 5% H,O, 2.5~17 min
S*, 805”7, SO~
HZSl g)Zl g)Sl NOX
(360~420°C) H,0, (3%~7%)
HZSI g)& S()Sl NOX
N2! 021 COZ
3.2
H.0,
2 400°C, 25 MPa, 5% H,0, 5ml/min COD
383.16 mg/L  122.06 mg/L,
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S§*, 5,045, SO s 6.19mg/L  0.98 mg/L,
5,045, SO.%, SO,% 15.98, 1.29, 17.4 mg/L  53.84, 6.24, 62.67 mg/L
N,.
. 2
& 5,04 SO& SO~ S,0.% S& S0~ s
SO S05%
ok . .50
~S0# S0 T .504 SO -S0” $,05" - SO5™
[7]_
2 400°C CoD

Table2 The contents of ions containing sulfur, total nitrogen and COD in the liquid effluent at
different time intervals at 400°C (25 MPa, flow rate of 5%H.0,: 5 ml/min)

No Time Total sulfur  [ST]  [$0:71Y  [SO21Y [SO421Y SO Y Totd nitrogen CcoD
' (min) (mg/L) (mglL)  (mg/L) (mg/L) (mg/L) (%) (mg/L) (mg/L)
1 2.50~5.00 21.67 6.19 9.13 0.52 5.83 26.90 10.69 383.16
2 6.50~9.00 36.31 2.35 22.13 1.27 10.56 29.29 11.91 325.14
3 10.50~13.00 4554 131 24.90 2.27 16.61 36.47 23.24 267.11
4 14.50~17.00 55.13 0.98 30.76 2.50 20.89 37.87 40.24 122.06

Note: 1) Calculated on sulfur basis.
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Fig.2 The contents of %, S,05>, SO;> and SO~ in liquid effluent vs. the
reaction time at different reaction temperatures
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Fig.3 The contents of $%7, S,0,%", SO* and SO,* in liquid effluent vs. the reaction
time at different H,O, concentrations
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Table3 Analysisof the coa residue (%, o)
Water Ash Volatile Nitrogen Sulfur
1.90 1218 17.11 0.17 0.10
4
4
Table4 Comparson of the analysis of the coal and residue (%, o, water-free based)
Sample Ash \olatile Nitrogen Sulfur
Coadl 7.62 30.46 0.84 0.32
Residue 12.42 17.44 0.17 0.10
= x 100%.
5 6 15¢g H,0, 17 min
0 Flow rate of 5% H,0,=5 ml/min 60 r Flow rate of H,O0, 5 ml/min
g 80 =17 min P=25MPa _ 55[ t=17min P=25MPa T=400°C
=z 70 g ol /
S -
k3 o
é 60 'é et
2 50 &
S / g 40r
40 S
20 - & 35 -
L | | | | 30 | | | |
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5 6 H>0,
Fig.5 The loss fraction vs. reaction temperature Fig.6 Theloss fraction vs. concentration of H,0,
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Preliminary Exploration of Coal Oxidation in Supercritical Water

ZHU Xiao-feng, WANG Tao

(Department of Chemical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: The oxidation of coal in supercritica water was investigated by using O, decomposed in situ from H,O,
as the oxidant. The results indicated that the sulfur and nitrogen contained in coa were gradually converted into
S0,% and N, respectively by oxidation in the supercritical water medium. The coal oxidation became faster with
higher reaction temperature and higher concentration of H,O,.
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