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-~ Context: CO, transport‘bky pipeline

Captured CO, will contain small percentages of impurities
Including gases such as N,, H, or Ar and water*

Understanding the phase behaviour of CO,-rich mixtures
IS crucial

CO, + any H,O must be
In a single phase




~“Aim of our project

* To establish the solubility limit of water in impure CO,
to ensure the safety of pipelines

Strategy

e Using two independents methods

FTIR spectroscopy method* Karl Fischer titration method

J In Progress

oWater highly absorbing in infrared;

olnvestigate lower temperatures.
oLong experience in the group

coupling IR to high pressure device. oConfirm the results obtained by FTIR;

*S. Foltran, M.E. Vosper, N.B. Suleiman, A. Wriglesworth, J. Ke, T.C. Drage, M. Poliakoff, M.W. George, Int. J.

Greenh.Gas Control, 35, (2015), p.131.



Literature

Literature data on water solubility in pure CO,;

The presence of impurities changes the physico-
chemical properties of CO,!
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~ FTIR spectrum of CO, + H,O
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y challenge

In the literature with a similar
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- Concentration of water in CO, mixtures

At =40°C and P = 8 - 18 MPa in pure CO, and in CO, + (5-10%) N, mixtures
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H,O solubility
decreases by up
to 42% with the
addition of N, at
constant pressure

King et al. 1992

S. Foltran, M.E. Vosper, N.B. Suleiman, A. Wriglesworth, J. Ke, T.C. Drage, M. Poliakoff, M.W. George, Int. J. Greenh.Gas Control, 35, (2015), p.131.



“Mole fraction of water in CO, mixtures
At =40°C and P =8 - 18 MPa in pure CO, and in CO, + (5-10%) N, mixtures
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~Concentration of water in CO, mixtures
At =40°C and P = 8 - 18 MPa in pure CO, and in CO, + (5-10%) N, mixtures
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" Aim of our project

* To establish the solubility limit of water in impure CO,
to ensure the safety of pipelines

Strategy

e Using two independents methods

7 N

FTIR spectroscopy method* Karl Fischer titration method

J In Progress

oWater highly absorbing in infrared;

oConfirm the results obtained by FTIR;
oLong experience in the group
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*S. Foltran, M.E. Vosper, N.B. Suleiman, A. Wriglesworth, J. Ke, T.C. Drage, M. Poliakoff, M.W. George, Int. J. Greenh.Gas Control,

35, (2015), p.131.
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Equilibrium part

1. Pre-heater
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4. Sample loop
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First results
T=25°C,P=8-18 MPa in pure CO,
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Conclusions

For a fixed T and P, small percentages of N, can lower
significantly the solubility of water in CO,;

However, at a given density, the concentration of water
does not seem affected by the presence of impurities;

Two simple techniques have been developed to understand
the phase behaviour of water in CO, containing impurities.

Outlooks

Investigating water solubility in more complex mixtures, ex:
COZ 5 H2 A% Nz,

Further experiments with the Karl Fischer titration method.
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