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Introduction

1 Physical CO, solubility is important for detailed
thermodynamic modeling and design

] Expressed as the Henry’s law Constant

J Can not measure directly in Amine solution

1 But can be inferred from the N,O solubility via
N,O analogy

HAm _ HAm HC02

co, “ o’ HH20
N,0

1 N,O Analogy (Versteeg & van Swaiij, 1988)
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Drawbacks :
N,O Analogy was challenged:

 Not valid over large range of concentrations
(Pawlak and Zarzycki, 2002)

1 Valid for amine concentration less than 30 wt%
(Hutenhius, et al. ,2008)

Aims :
to measure the N,O solubility at high amine
concentrations and to test the N,O analogy
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Experimental Section
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Chemicals used

d CO, gas (purity > 99.999 mol %, from YARA-PRAXAIR)
d N,0 gas (purity > 99.99 mol %, from YARA-PRAXAIR)
d N, gas (purity > 99.6 mol %, from YARA-PRAXAIR)

d H,SO, (purity 95-97% from SIGMA-ALDRICH)

d MDEA (purity > 99mass%, from SIGMA-ALDRICH)

(] De-ionised water was used as solvent throughout the
experiment
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Apparatus used

1. Low Pressure Apparatus
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N,O and CO, solubility was measured:

1. Water
2. Neutralized amine system
with equinormal amount of amine and H,SO,

MDEA 50wt% + 2.2 M H,SO,
MDEA 70wt% + 3.1 M H,SO,
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Results and discussion
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Comparing N,O solubility in H,0 with literature

35 ! ! 1 1 1 1
Versteeg & van Swaaij (1988)
Yaghi & Houache (2002)

Jamal (2002) 2 Very good

:?_rtono Et al (2008) agreement up to 70C
IS wor within +/- 5%

Versteeg & van Swaaij model

Jamal model < Discrepancy at

Mamun & Svendsen, 2009 higher temperature
This model
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% New high pressure
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Comparing CO, solubility in H,O with literature
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Versteeg & van Swaaij (1988)

18 Jamal (2002)

% Very good
16 Hartono, et al., (2005) agreement up to 70C

This work ) within +/- 5%
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Comparing the obtained N,O analogy for water
with literature

Versteeg & van Swaaij (1988)

% Very good
agreement up to 70C
Jamal (2002) within +/- 5%
Ma'mun & Svendsen (2009)
This work + Discrepancy at
higher temperature

N

% We provide a new
correlation for N,O
Analogy for a wider
range of temperature
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Comparing the obtained N,O analogy from
Neutralized Solution

Versteeg & van Swaaij (1988) % Very good

Jamal (2002) agreement up to 70C
Ma'mun & Svendsen (2009) within +/- 5%

MDEA 50%+2.2M H2804
MDEA 70%+3.1M H2804 *+» The neutralized

. solution follows the
MEA 30%+2.55M H,SO, (Hartono, 2009) the N,O analogy from

This work water reasonably well

+ Still need to work
more at higher
temperature (High
Pressure Apparatus!!)
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Conclusions

] The experimental procedure and apparatus was
validated and the results obtained are consistent with
literature data up to 70C

1 N20 Analogy was found to be valid even at high
amine concentrations (50 wt% and 70 wt%)

1 We provide a new correlation for the N,O0 analogy

Future Work

] More work needed to measure the Henry’s law
constant at higher concentrations of amine and
higher temperatures
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