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Advanced amine scrubbing gives 50% efficiency
Limited bv capital-energyv tradeoff
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W, (kJ/mol CO,)

ke’
Solvent (10'7moI§Pa-s-m2) Simple stripper AFS
/m MEA 4.3 36.3 32.7
10m DGA 3.6 37.0 34.2
8m PZ 8.5 34.9 314
5m PZ 11.3 36.5 32.3
s rinl]-lllz/fPD 10.1 34.9 31.0

e Rich P:,. =5 kPa,Lean P~,. = 0.2 kPa
cO, cO,

u )0.175

* Optimum cross exchanger AT, = 5K (u
MEA



Outline

* Absorber performance
* Advanced flash stripper performance
* Performance with maximum cooling
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CO i
remoilal Gas Rate Rl((::‘(l)-ldg L/L We, Q
min
(%) (MW) C02/eq P2) (kwh/tonne) (GJ/tonne)
90 0.5 0.387 1.006 256 2.56
98.5 0.5 0.366 1.16 260 2.61

95.4 0.8 0.380 1.10 274 2.77
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Outline

* Advanced flash stripper Optimization



AFS Heat Exchangers
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Exchangers at UT-SRP and NCCC
Lean |dg = 0.24, rich Idg = 0.38, Q = UAAT

AP,y UA Heat duty
(psi) (KW/K) (MJ/t CO,)
40 12 108
Cold Cross 114 18 oc
Steam 2.3 14 16 2.3
4.1 10 16 2.6
20.4 5.5 28
Hot Cross 39 15 31
Cold Rich 3.2 5.7 0.46

Bypass 8.5 8 2.3




Warm Rich T optimization

co, | Heat recovery exchanger
(90% removal) 210C 6.3 bar
32.3% H,0
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Stripper is near reversible with 4 m packing
90% removal, 0.24 lean ldg, 0.387 rich ldg
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National Carbon Capture Center
(NCCC) Absorber
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Full use of cooling enhances energy performance, 90% removal, 150°C Stripper

Lean Loading

(mol CO,/mol alk) 0.24 0.24 0.27
Cooling T
(°C) 40 30 30
Rich Loading
(mol CO,/mol alk) 0.387 0.408 0.410
Stripper P 537 . s
(bar)
Heat Duty
(GIIMT CO,) 2.96 2.44 2.40
W 40.6 39.1 28 8

EQ
(kJ/mol CO,)




Conclusions

* The Advanced Flash stripper will reduce W, by 10-
20% for PZ and other solvents

* With the equipment at NCCC, 5 m PZ should
provide

* 90-99% CO, removal
* with 0.5 -0.8 MW gas
* at 2.5-2.6 MJ/tonne CO,

* The energy requirement can be reduced with greater
exchanger cost and lower cooling T
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