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DMC (dimethyl carbonate), “L2] 3 TAT (triacetin) 9] 83| =5 =743517] ] A FujHo| th2 F3= =4 A& AFE-
S54ch. o) 5ol gt ol Akaek ol EE 24 Ha]o} 212 S Peng-Robinson 74 Hlo] v Qls}e] e olAtsfekrel &
2 RE] ol et ojAtstetdo] et 22 G50 §em 22 2w o] os) DMPEG250 > TAT > DEC > DMC 40
2 UEP o). DMPEG2500] DECS Satet 22) S 2 A3 75 o] 4kslek 0] o gt 4] = DMPEG250 £ o]
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Ao ATA Q] A8 7T = Qlrh

ZHMO] : o) AkslErA, B8] 54, 83l =, Dimethyl ether of polyethylene glycol (DMPEG), Diethyl carbonate (DEC), =%} &-5=A]

Abstract : The constant-volume method was used to determine the solubility of CO, in various physical absorbents such as
DMPEG (dimethyl ether of polyethylene glycol), DEC (diethyl carbonate), DMC (dimethyl carbonate), and TAT (triacetin) in the
total pressure range from 5 to 30 bar. The Peng-Robinson equation of state has been used to describe the equilibrium behavior of
these mixtures. It was found that the solubility of absorbents was in the of DMPEG250 > TAT > DEC > DMC at the same
temperature. Futhermore, the solubiity of blended absorbent of DMPEG250 and DEC is higher than that of DMPEG 250 alone.
Therefore, blended absorbent of DMPEG250 and DEC is expected to be an effective and low cost absorbent for physical absorption
in precombustion CO; capture.

Keywords : Carbon dioxide, Physical absorption, Solubility, Dimethyl ether of polyethylene glycol (DMPEG), Diethyl carbonate
(DEC), Blended absorbent

—

.M E R !

Folf7} Slgick. olastet

A AFA o Sp AR 7ol met df7] 9

* To whom correspondence should be addressed.
E-mail: hongyk@ut.ac.kr http://cleantech.or.kr/ct/

doi: 10.7464/ksct.2015.21.2.124 pISSN 1598-9712 elSSN 2288-0690

=2

AAE Ao) ol iteter

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licences/
by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

124



4 2P A5 Hevlast Baby
combined cycle, IGCC)o|t}.

IGCCo| A= gt A Aadof ojikst
5}7] W&ol &8 &<=(physical absorption)”}
A o]x}g}E}/\4 ZRL o3t 1 LFE 7\1]1]

pul

Z(integrated gasification

)
B
il
He
ey

FN ofo :10
11{0|v

o S Eﬂﬁﬁi =d # ATt

A2 olitsleta 2o AMEEE A &2 S5A)
2A= Rectisol®(ﬂﬂ%%), Purisol (N-methyl-2-pyrrolidone,
NMP), Selexol ™ (dimethyl ether of polyethylene glycol, DMPEG)
5ol AUTH1] #EE&S AHE-8h= Rectisol5-7d > Aotsh2 o
2 Qbgsta B, AEY Aol Arks Aol ot Ae
Y7ho HE We oy A 58T B4l Alo] HHo A

A =3l Qlth NMPE AR8-3}+= Purisol3- -2 A4 QHg A}
Fpole] BAAo] HAgk 271 A7 £ AR A
Qre) dalo] wAlek 4 otk Selexol™MB Aol ALLEE T4
Ali= DMPEGEA] o]= #}A 2 3Fek AF 7kA 9] S
d E= FqA7IAZEE WY (mercaptans)S A 7] 3l=t]
AHEIe] Stk DWPEGE 2 $49E 25 424 2
= F718 =ae] S 7HA AL QU 2 Skl w
£ 92 3 dgn= %’ﬂﬁrzéoﬂ*iﬂ oz atfo] &
b= AL Yu|gict. 18y DMPEGE H&7F £l 17}o]
o Al AT Soll o S whE Jfol A ¢
ol Atk Yo E B3}l Selexol M F 2 FH 1H 5
olldA], W2t 7hholl aulE= ol | A7} B 3ol visl W
= 3 o] §lo] IGCCo et 3do= dafA UtH1-3].

olilstetA0] Ee| 45 98l 7idE w|ghE, NMP, DMPEG
531 28 Bl FHAB Tl o8 YR W 4
Z2 ofyn Foe] olAlseks E3) 714 Mo UE g
A =& Aoz A A Ut Changd} Rousseau= 1LQF3%

AES 24eln o5 EHEe B
Mathias @] =+4 2 A <lXKpolar correction factor)E ©]-&3F AF
A AlS AR5 TH4]. Gainer®?} Anitescur= 1% o 4] DM
PEGO] thgt o]4tabehaol Ha Tejal 40 G s 5
31931 DIPA (diisopropanolamine)E #7132 7-¢ o|Aks}t
whio] Goleis Zrlelglont Sl HEs) SolAl &
Aol R YL(S]. Heintz 52 EZASIES o|83}o]
FAI AR o UBEAS BeHoR Bastid Ba

|8l dolE, £ dold ® #E5 E4 HolHE
ZA3A 6], Gui 52 &2 &5A =4 DMC (dimethyl car-
bonate) & AL QoA Q] o]istEr A et S =E
5745kt DMC= =2 oj4ksleta =29 gt Ag=E 7}
tht‘/‘ﬂ ARl gz G UTHT]

2 Aol A= AA7HA] o]ikslea o EE]Z:]'O Froll 4
SEE 34 F 7 olUA7E AA 87 EE Selexol o] A
AHE-E= DMPEGE 7|52 & o|Ht) o &2 ojikaleta &
s 7H= ddEe S04 2 2 2 SAE 3
23 DMPEGE *Z§}H3l¢] DEC (diethyl carbonate), DMC &
TAT (triacetin)ol] gt 838 =433t

2.4

oo

HEEH
od

21. A= 2 A2

B oA Sigma-Aldrich®] DMPEG250(H 5212
250), thA3}5+2] DEC (=>99.8%), DMC (=99.8%) 2 E&]o}
AE(=99.5%)0] S+AH =2 AHEE %t £¢-&Al&= DMPEG
o] DECE f;}o}oq ALE3E T FE7TARE % 99.99%
o] olihglgt s ARE-SFGITH

Figure 1. Schematic diagram of the apparatus: D, CO; gas cylinder; ), water bath; (3, buffer tank; @, equilibrium cell; (&), magnetic stirrer;

®, vacuum pump; @), vent; @), pressure gauge; @, PC.
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Figure 2. Comparison of vapor-liquid equilibrium of the CO, +
DMC system in Gui et al. (2010). and in this study.
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Figure 3. Vapor-liquid equilibrium of the CO, + various physical
absorbents. (a) CO, + DMC, (b) CO, + DEC, (c) CO; + TAT.
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Figure 4. Comparison of CO; solubilities in various physical ab-

sorbents at 288.15 K.

Table 1. CO; solubility of DMC at various temperature

T=283.15K

T=288.15 K

T=293.15K

T=298.15 K

P o,

(bar)

Lo,

P co,

(bar)

oo,

P o,

(bar)

Teoo,

P co,

(bar)

Leo,

4.730

8.020
11.583
14.678
18.398
21.790
27.105

0.195
0.298
0.383
0.453
0.525
0.588
0.670

4.783

8.188
11.780
14.590
18.315
22.098
27.050

0.186
0.277
0.364
0.437
0.509
0.554
0.633

5.448
8.445
12.728
15.843
19.520
23.163
27.333

0.171
0.245
0.322
0.416
0.460
0.501
0.571

4.988

8.500
12.140
15.146
19.000
22.658
27.740

0.155
0.240
0.321
0.378
0.444
0.487
0.551

Table 2. CO; solubility of DEC at various temperature

T=283.15K

T=288.15K

T=293.15K

T=298.

15K

P co,

(bar)

oo,

P co,

(bar)

Zeo,

P co,

(bar)

oo,

Peo,

(bar)

Lo,

4.718
7.983
11.515
14.563
18.153
21.670
27.155

0.193
0.298
0.384
0.451
0.532
0.588
0.666

4.705

8.193
11.808
14.568
18.428
21.933

26.668

0.190
0.274
0.357
0.434
0.501
0.557
0.643

5.428

9.238

12.433
15.388
19.483
22.838
27.088

0.173
0.258
0.393
0.390
0.452
0.511
0.576

4.940

8.413
12.133
15.085
18.940
22.355
27.218

0.160
0.243
0316
0.379
0.443
0.498
0.565

Table 3. CO; solubility of triacetin at various temperature

T=283.15K

T=288.15K

T=293.15K

T=298.

15K

Peo,

(bar)

T oo,

Peo,

(bar)

Teo,

Peo,

(bar)

T oo,

Peo,

(bar)

Teo,

4.768

8.170

11.838
14.778
18.468
22.030
27.715

0.195
0.294
0.378
0.450
0.531
0.587
0.664

4.770

8.308

12.065
14.750
18.630
22.445
27.500

0.192
0.273
0.350
0.435
0.504
0.548
0.633

5.493

9.720

12.585
15.933
20.023
23.643
27.498

0.171
0.260
0.325
0.391
0.446
0.509
0.552

5.000

7.510

12.305
15313
19.194
22.793
27.885

0.159
0.322
0.312
0.375
0.441
0.489
0.557
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Figure 5. Comparison of vapor-liquid equilibrium of the CO, + 15
wt% DEC + DMPEG250 system and the CO, + DM-

PEG250 system.
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Figure é. Effect of operating temperature on vapor-liquid equili-
brium of the CO; + 15 wt% DEC + DMPEG250 system
and the CO, + DMPEG250 system at 30 bar.
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