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Abstract : The solubilities of COz in 20 wt% and 30 wt% aqueous AMP solution were obtained from experiments at 40, 50, 60, 70, 80C.
Using the modified Kent-Eisenberg model, equilibrium constants and correlations were determined from the regression of experimental
results of 30 wt?% aqueous AMP solution. There were good agreements between the predicted CO» solubilities in 20 wt% aqueous AMP
solution and experimented values. The prediction was conducted at the condition in the literature and the predicted values calculated from
the model and correlations which were obtained from this work agree well with the prediction from Deshmukh-Mather model. Thus, the
modified Kent-Eisenberg model and correlated equations suggested by this work, resonably well represent vapor-liquid equilibrium of CO»
with aqueous AMP solution. The calculation of chemical species concentration in the liquid phase was performed using equilibrium model
and from this calculation, we confirm that good absorption capacity is due to the formation of unstable carbamate. Heat of solution( 4H. s)

was calculated from the solubility data using the Gibbs-Helmholtz equation.

1. M 2 o COZMA Al 7bsd A8 AYz Yk dahd o)x} of
gl g CO9l gt oz} C027]' Hhg-3te] A4

olviggde FHage dAiy HAZA JIYTASA 8h= carbamate®] HEA ol & Zek =, MEAY DEAE:
dAste tao EREREY CO, HSY 2L At~ s COo%} wHs3te] w3 QtAS carbamateS BAEEZ CO
Mmooz A=Y F£2 olgHn U bR de ols Fat&mol COY/mol amine)& %274, 053%2 A}
g F5AE monoethanolarmne(MEA) diethanolamine(DEA) a4y CO9 F-atato] Z7hgol webs, A ¥ carbamate’}
TE&dolr| MEAY A¢ e F545s gus ve % MR E FAA £l olUg FAE CO thA] whsEt

107



108 e
A g2, A4 CO, ¥ 0580 AAA gt e, 4
2} ofwlol ZA$olE carbamate® AAFHA &on, HuwH W

& CO, BgelA COp FatEe 1.0 =EdA . 23
N-methyldiethanolamine(MDEA)Y} #-& Atak of9le &2
CO, F3%, 2 AUz 59 ZHAE 732 CO%
o whedurl ©gy] o AdF o P o] fHA Xt
gt} 2o+ Sartoridl 93t sterically hindered ©}%10]
8 ZFAE BuHUH1). Hindered o} 9F4
2-amino-2-methyl-1-propanol( AMP)2 MEA$ hindered 3
Bl 2], Abxpebao] B& amino 3§l CO¢ wHgdld diw
3] BotAE carbamateZ H43387] W)
S YelE Aoz dgA daH(l],
of Hald o $Fsictn waEe Sl
AMPS] 54 % &7, AMPY| tfg Zﬂﬁﬂ;‘*"‘
“‘O] BuEA %8 Adholth AMgrta-obdl A9 F
< YER7] 9 Kent-Fisenberg(3], Deshmukh—Mather
[4] Austgen[5] 5ol &} A<ts T} Kent-Eisenberg 24,

o H

=
X

3y

g nde

HYPAEE B2} ojd Fuwe T L50] F42
gl 0] 28449 Henryd g E&o] Uehofd ghg o

88 8L gy
HS &4 93
Deshmukh—Mather

A
22 w9l Y

Tdo|z|qh olgl Lo g CO, %
sl AgstA Jepdda deix ok
Austgen®] REe H¥dFo S5
5& E%‘ﬂﬂ‘“& o} ol

g 73 or

J,Q

2 Kent-Eisenberg®] 299 o3
=[]

2 dFdMe, &

1 AMPol tidte] &
25 T3l °}°i‘4 ol
YER 7] $eiA, vl
A kg A FA 4R
Aol REF WGsko] %511
s, Bdol ANE Sa% X}E
#, Deshmukh-Mather £ 2% o] €3 Xu
Bttt B¢ 2dg FaA AgelA

TR gxE
3 CO9 &4 3Y
Kent-Eisenberg &
COoQ} oyl

A8y v
= 3]] 01]’{61 o
et al[719 dZgkd
o] Bk&-o

ol

L

2~
T

Lo 2 do nx rN

2 2

@ WY ool LEd $4E UBgozA, 999 ¥
£ 9 2R 230 gad 48E A=Y 432 Ase

gk ABS Ei dold AMPel w3 COo =9t
Gibbs-Helmholtz 4] o|&3led AMPol thd CO9 8L
Fash
2. $3x 5Y

COF Yafolnle] & o F52 uf Aor] dojuh=
Fokg 2 7 vhgo] tiE Fruez FAE HIYGFAL
thed 2 oja} ofwle] AT FUd g Hgo] 7}
stk (D 2 )“ o}l 9] protonation®} carbamated] 7}E
= vERAH, ~(B)e COE Xgsts 849 AdAM9
A8, A 9D A1 E, 198

Ay
AF A o] 23} whgS Yehdth
RNH; RSHTE RNH, 1
RNHCOO ™+ H,0 X, RNH, + HCO;7 2
CO, + H,0 Ka, oy g HCO3; (3)
HCO3 Ko gy Co%~ 4
H,0 XKs, H" + OH™ (5)
_ _ [RNH,J[H]
K, = K, = TIRNHIT (6)
_ 1 _ _[RNHCOO7]
Ke = K, = TRNH,IHCO;] @
_ [H'][HCO;]
K = " co, ®
_ [H7)COoi]
Ki = "Tracor) ©)
Ks = [HT]J[OH ] (10)
& 2452 2 AaeArE APy, me oyl +44
o BE¥Eoll yE CO9 Ha3e vehid
= [RNH,]+[RNHCOO ]+[RNH;] (1)
= [RNHCOO ]+[HCO;1+[C0¢ 1+[C0,] (12)
[H*1+[RNH;] = [RNHOO ]1+[HCO;]1+ 03
2[CO%"1+[0OH "]
o s AAed EAske CO.9t HEEgtY BAE
Henry's law2 ©]-&3te] thg3} o] Yehd £ itk

Pco2 = Hcoz [C02]

ofgl &9 Ao, FoiF L% ¥ R CO, FatFd dof

3 COe AYYHEL 6)~(13)Y MY Mg S FL20=2
A [CO.1E AME T (14948 o438t d& & Stk 49
AL 27 Y8 E Ko K, Ks~Ks9] B84+ 2 Henry 4
71 79t K3~Ks9 HenryA e 23S £3) olgo] 71
531m[3], Table 1ol Yehldch 23, o} protonation
7} carbamate®] QFF T e 44 Ko Kev Bd ghol
sl A, AL4HArt dRHo gt 182E K9 K&
7tk 8Ae] HlAdHAe EHE CO; 5312 wigle] djsfA

Fatx, (145 o] &3l9 falx 3 5 Age FaM o
& Selxg vlwste A7} 7“% o 2 K9 K& thAl
Hgste WHEE =93, da9 2A4E Jehie K9

K9 #& HAZA g JY453 L_o—i Ao °|"”7ﬂ
A BYFFE 2o L3l FY 2T, g2
Z79) ol F&ddo Wi CO %3}]5% o8l ’\}%%
Z Aok 879 BAdE A9 & F317] A3 Quasi-Newton
methodE AHEstAth T4z vy & 13}
71 3lM=

27159 AT S QT HEZ, 27|HE [COT]

A==

ol
ol



2-Amino-2-methyl-1-propanol F&%l e olAge4r s FFEF &3 47 109

Table 1. Equilibrium Constants and Henry's Law Constant Used in this Work

Equilibrium constant A B+ 107" cx10"° D= 107" E * 10758
K3 (mol/l) - 241.818 29.8253 - 1.48528 0.332648 -0.28239
K; (mol/) -29474 364385 - 1.84158 0415793 -0.35429
Ks (mol/l)* 39.5554 -9.879 0.56883 - 0.146451 0.136146
Hco,(kPa - 1/mol) 22.2819 -1.38306 0.06913 -0.01559 0.012004
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Fig. 3. Solubility of COs in 30 wt% aqueous AMP solution.

Table 2. Values of K, and K. Obtained in this Work

Equilibrium
constant Ka (mol/ ) K. ({/mol)

Temp(C)

40 2.42%0e-10 0.2767

50 4.4700e-10 0.0608

60 9.3470e-10 1.5070e-4

70 1.5860e-9 7.3080e-6

80 2.7020e-9 3.0250e-8
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Fig. 10. Plot of m(Pco;) vs. (1/T) for 20 wt% aqueous AMP
solution.
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Fig. 11. Plot of n(Pco)) vs. (1/T) for 30 wt% aqueous AMP

solution.
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Table 4. Enthalpy of Solution of CO» in Aqueous AMP
Solutions

loading 01 02 03 04 05 06 07 08 09

—JH 30wt% [86.1481.5676.2272.4369.7868.1463.2858.1946.92

(kJ/mol CO2)

20wt% [81.4074.9671.7468.8868.6267.1464.4858.41 48.16

100

o 20 wt%
90 - —e— 30 wi%

80

60

T

AHg (kd/kmol)

Ty

50

w0l :

o J) SR I N R S
0.0 2 4 .6 .8 1.0

CO, loading (mol CO, / mol AMP)

Fig. 12. Enthalpy of solution of CO» in 20wt% and 30wt%
aqueous AMP solution.
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