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CO: removal of coal power plant by cryogenic separation process
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Figure 1. CO2 phase diagram
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Table 1 Solid carbon dioxide physical property relationships

- Solid heat capacity(CPSP01), J/kmol-K
o = 100000 - 646.0637T + 46005381

- Solid molar volume(VSPOLY), m*/kmole
v™ = -0.008137459 + 0.000334326T - 7.540627T°

- Solid enthalpy of formation at 25°C,(DHSFRM), J/kmole
h* = -4.1153245E+8

Solid free energy of formation at 25C, (DGSFRM), J/kmole

g” = - 3.816102E+8
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Table 2 Feed conditions for cryogenic process

Mixture Wet Dry
Composition Mole(%) | Mass(%) | Mole(%) | Mass(%)

N2 (s 71 82 75

COy 15 22 16 23

H:0O, vapor 8 5 0 0

0o 2 2 2 2
Total 100 100 100 100

Flow rate(kg/sec) | 194.93
Temperature(X) | 423
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Figure 3 Specific energy consumption as Figure 4 CO: removal efficiency as a

a function of pressure function of pressure
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Table 3. Simulation results

B Parameters Design data | SImulation error(%)
Power output(MW) {
Turbine 551.300 556.030 +0.86
Consumption 43.500 43.500 0.00
Extraction rates(kg/hr)
Feed water heater 1 61,546 61,470 -0.12
Feed water heater 2 38,746 39,426 +1.76
Feed water heater 3 40,472 40,447 -0.06
Feed water heater 4 75,560 76,478 +1.21
Deaerator 94,734 94,734 0.00
Feed water heater 6 48 341 48,347 +0.01
Feed water heater 7 152,036 151,842 -0.13
Heat rate(kJ/kw~hr, Net) 2,338 2,317 -0.93
Exergetic efficiency(%6) 39.8 40.1 +1.00
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Table 4 Feed conditions for integrated system

Mixture Composition Before FGD | After FGD
Mole(%6) Mole(%)
N, 715 77.1
CO 7.1 7.1
HsO, vapor 6.3 7.0
02 6.7 6.6
Total 100 100
Flow rate(kg/sec) 561.14 561.14
Temperature(K) 428 315

Table 2] ®]ste], 500MWE E& Agtgd FHEE {F3Fo] of 3ujo]n, ojitz}elig
ol of 509, iAol kel o 3uwAE wWeol FREle] Ytk wetA, A el Am
T8 T3 AT FUiskH, olAbslelae HaE AT duA 2EFE AA FTrE Ao
o}, olfleo =, wjALEFHAE At YFAHAWE FUEHE 7t 257 315KE wiAg s
Adu)7p v H2E Ao 307Ke] ¥lde oF 8K HE % oA, W% ,,E A F7re Aol
= %1‘71% Tt AF AWAZ FlFan AR, o] A& A HoR o
Yzl ARgo] 7]EF A Hste AA S48 Aol

TEHEAA g Ay 2de QAERAM AiE Fig 53 69 UYERA G, oo w=
A, ol s AMAFL] 90%l TEE ] Hstel 13bar o] FoE tEslojol &S o
AT 0% AAES G487 Azt AAHE o|istgs: GHEAHY LEFE duA
2F 1.5kWh/kg-CO: 24 71&5 A Hlsle] 3ulA L Z718k Ao vehyle)

[*]

_a

rle

6964

130
[ ]
004 . o "t 128 .
a
L] L
092 . 126
z 2
L L4 s 1 (]
G o9 z
L ]
= } = 3 1=
T 0w & 120 .
£ . g
& 0864 g 118
o~ L
= 118
8 oeaq o] .
L 11e
[ ] 2 . .
082 112 .
T ™ — T 1 -+ — u n
5 10 15 20 25 0 5 10 15 20 25 30
compressure pressure(bar) compressure pressure(bar)

Figure 5 Specific energy consumption Figure 6 CO: removal efficiency as a
as a function of pressure function of pressure
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