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CO; Absomption Characteristics of Physical Solvent at High Pressure
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Abstract >> In this study, as a candidate of the carbon dioxide (CO,) absorbents, the mixture solution of
polyethylene glycol dimethyl ether (PEGDME) and tetrahydrofuran (THF) were investigated. CO, absorption rate
was measured by using high pressure CO, screening equipment in the range of 1 - 10wt% THF. Absorption capacity
of the mixture solution was also estimated. Based on the results, we found that mixture solution containing THF
had higher absorption rate and CO, loading capacity compared to PEGDME at 25C.

: Poly(ethyleneglycol) dimethyl ether(Z-2|o €= E tu|d g 2), Tetrahydrofuran(E] E 2}3}0]

E 233, CO, absorption(©|AF8}ERA &), Physical solvent(&2]-&4>4)), Absorption rate(S<=<5 1)

Key words
Nomenclature

rcoz : absorption rate, mol/kg:s
M : mass of absorbent, kg
ncoz : flow rate of CO,, mol COy/s
nny : flow rate of N, mol Ny/s
Xcoz2: CO; mole fraction, mol/mol
ts : break-through point, min
tg  : equilibrium point, min
a : CO; loading, mol CO,/mol absorbent

Subscripts
i : inlet condition
o : outlet condition
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B : break-through

E : equilibrium
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Fig. 1 Structures of the selected solvents for absorption
studies: (a) polyethylene glycol dimethyl ether (n=4.6) (b)
tetrahydrofuran
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1. Mix gas(CO 6. Reactor
2. Gas Booster 7. Circulator
3. Surge tank 8. Condenser

4. 3-way valve
5. Mass flow controller

9. Back pressure regulator
10. CO; analyzer 11. Compute

Fig. 2 Schematic diagram of experimental apparatus
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Table 1 Composition of mixture solution

Sample PEGDME THF
P (Wt %) (Wt %)
A 100 0
B 99.0 1.0
C 97.5 2.5
D 95.0 5.0
E 90.0 10.0
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Fig. 3 CO; absorption rate of PEGDME/THF mixture solution
at 25T
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Fig. 4 Breakthrough curve of CO, absorption of PEGDME/
THF at 25T

Table 2 Comparison of absorption capacity of mixture solution
at 25T

Sample (ntl?n) (nt]?n) (mol Co(zj/?ﬁzflt;asorbent)
A 18.3 51.8 2.481
B 18.8 53.2 2.446
C 19.2 59.7 2.547
D 18.5 553 2.446
E 19.2 54.5 2.358
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Fig. 5 The relationship between CO, absorption rate and
capacity of mixture solution at 25C
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