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Abstract: The hydrothermal combustion of coal in supercritical water is an emerging technology with a very
fast reaction speed (reaction time less than 1 min) and very low environmental impact. The conversion of
coal increases with reaction temperature, time and concentration of oxidant, and moreover there is no
oxysulfide, oxynitride or fly ash pollute in gas product. Power generation system applying combustion of
coal in SCW is simulated by software, such as Aspen plus. Under appropriate operating conditions, the power
generation system could get a higher generating efficiency (no less than that of conventional coal-fired power
plants), and it is no need to equip desulfurization, denitrification or dust cleaning devices. Moreover, CO,
could be captured and stored and CO, specific emission is extremely low, which could be practically
negligible. Some problems are proposed for the future research.
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Figure 1. Effect of temperature on coal conversion
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Figure 2. Effect of reaction time on coal conversion

2. IR 3R (L R BRI

3 B RL 75 AR
3.1 BRTURARIRIT

AUREEHAFST[2)3 W] 30MPa. 600°C. %47
ZHCN 120%H, [NV EFTE] 75s, A 85%MIIREL AL Hy
CO,; #I 120sHf, BEAEN 90% /4. HE— DK [ WV
IFIA], B v ()i TG 25 28 T 0 2 1 AT WL A I
P, PR A A A, AR AR AT AT AN 1) AR
KCO, TSN, B R TR AR & 5ok &k,

7

% Scientific
% Research

»
%

9

o

WA, B3R K. Fujie U5 T AR
gse, F]BEREM RN AR, Wil 873K, &
Jr#t 20MPas [k /) 30MPa. I E T 673K, BT
EAEALACO,.

0.60 p=30MPa /_/'
0.55 T=600°C

=19
0.50 e

)
[ d%h120%

o 035
030 ><: —n— A
5 —e— A
02s \ A R
020 |
o1s |
010 — \
0.05 |- \‘_\
000 L L L [ A———a
30 40 50 60 70 80 % 100 110 120

ils
Figure 3. Effect of reaction time on carbon-distribution
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Figure 4. Effect of reaction time on sulfur-distribution
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Figure S. Effect of reaction time on nitrogen-distribution
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Figure 6. Block diagram of the design of a SCWO power plant
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Figure 8. SCWO process completed by a Rankine’s cycle
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Table 1. Comparison of emissions of different power plants
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R %)  COx(gkWh) SOx(gkWh'™) NO(gkWh™) B (g kWh')
SCW R4 37-44 650-710 - - -
188 A RAR I R S 42 996 0.155 0.155 0.015
JER R 47 890 0.094 0.094 0.005
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