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In general:

— Flow model

* Includes separate differential equations
for mass and energy transfer in the
liquid an gas phases

800 ton CO,/day absorber,
Trona, California (~10% of a 500MW PP)
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Model equations for the flow model
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In general:

— Flow model

* Includes separate differential equations
for mass and energy transfer in the
liquid an gas phases

— GJ/L Interface model

e Sub-model that accounts for the rate of
reaction on interfacial mass transfer

800 ton CO,/day absorber,
Trona, California (~10% of a 500MW PP)
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Examples -

Film model

Penetration model
/—:Surface renewal model

*Film-penetration model
|nterfacial Turbulence model

/
Ca1,buik Ja
Ca2pulk
u \ t
dy d;
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— 1TZCAn ﬂCA = l CA n,R
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For fast reaction

Cannot capture the gradient
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A(g) + n,B(1) =8 n C(1)+ n,D(I)

R, = K, (0o, Clo, (Chen) - 945,685, (Chica) )
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In general:

— Flow model
* Includes separate differential equations

for mass and energy transfer in the

. . Vapor bulk i ;{Iapor qud i Liquid bulk
liquid an gas phases THRRELC
— GI/L Interface model | g

e Sub-model that accounts for the rate of Ty
reaction on interfacial mass transfer

— Thermodynamic model

» Sub-model giving the chemical reaction
equilibrium relationship in the bulk liquid | i .

— Dissociation of species in the liquid bulk ] 5¢ R

acid gas

— Vapor-liquid of the acid gas species transfer LV L

Rx.Products
—>N - Heat of
coz reaction
. Latent heat of
< NHZO m vaporization
> <«
total NiHVi NiHLi

transfer Qvs Qis

t 1
v v

800 ton CO,/day absorber,

Trona, California (~10% of a 500MW PP)
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GE models ( - )

Rigorous models:

« eNRTL,
 Clegg-Pitzer

* Lee-Mather

« UNIFAC, UNIQUAC

EOS based models

» Few models found — weak
basis.

 First - Renon (Cubic EOS +

MSA)
e CPA models

Non-rigorous models

Kent-Eisenberg
Desmukh-Mather
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P-x-y data for Amine "A"(1) - H,0(2): 80°C
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In general:

— Flow model
* Includes separate differential equations

for mass and energy transfer in the

. . Vapor bulk i ;{Iapor qud i Liquid bulk
liquid an gas phases THRRELC
— GI/L Interface model | g

e Sub-model that accounts for the rate of Ty
reaction on interfacial mass transfer

— Thermodynamic model

» Sub-model giving the chemical reaction
equilibrium relationship in the bulk liquid | i .

— Dissociation of species in the liquid bulk i gas ] 5¢ R
—  Vapor-liquid of the acid gas species wansfer v L
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800 ton CO,/day absorber,

Trona, California (~10% of a 500MW PP)
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From equilibrium function with the Gibbs-Helmholtz equation:

Tinp, DH,.

1¥T) R

In addition calorimetric
measurements
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Habs, [kJ/mol-CQOy]

180 ‘
0 40°C
160 | 4 X 80°C
A 120°C
140 o [Jou et al., 1994]
O [Lee et al.,, 1974]
120 A &
an B A A
100 i 4 AAAA':?%A& N
% xX X
Xsox X 36,5 %
wl FBrEE o ® o?ﬁoogx%
Py
o X
60 - o
A Ox ¢
(o)
%X
40 1 A Xag e
%é’c? "} . i
20 o
0 ‘ ‘ ‘
0,0 02 04 0,6 0,8 1,0 1,2 1,4

, [mol-COy/mol-Am]

B A40C x50C
57 U X (i)
1.0000 Gaig -’-"\z\':m‘-,_ oL 70C
1S S S RE) +80C A90C
- . ."‘;KX‘\ A \\‘%k\:-"‘\
0.9300 R AR =
oy R BTN TR, T g
z AR TR e
= 0.9600 - R T _‘-\.\“&.h“_o‘-.‘__‘_ﬂ‘-h_a
= A T R = N
_ A kg RO i |
£ 0.0400 - f S
Z Ay el ok e
@ 09200 - A kel Kl
S Al o
--“1__ = -.___“h‘_
0.9000 ~a
i %
0 8300 — .
00 01 02 03 04 05 06 07 08 00 10
XpETA



SINTEF/NTNU laboratory pilot, 10kg/h
<@== Esbjerg Industrial pilot, 1tCO2/h
Univ. of Stuttgart pilot
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Thank you
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