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Introduction
The concentration of water in gas streams is
of significance across the energy sector,
including oil and gas, carbon capture and
storage (CCS), and hydrogen containing
systems. When natural gas and carbon
dioxide are transported in pipelines,
alterations in temperature or pressure could
lead to water-condensing phenomena
resulting in flow assurance challenges, such
as corrosion and clathrate hydrates
formation. The dehydration of natural gas
and CCS streams must therefore be a key
process in any natural gas or blue hydrogen
processing plants.

Methods
Different Equations of State (EoSs) have
systematically been employed, and their key
parameters have been optimised using the
experimental data for accurate prediction of
the water contents of studied gas streams.

Results and Discussion
Figure 1 depicts the experimental and
modelling results obtained for the water
contents of CO2-containing natural gas,
CO2/CH4, and CO2/C2H6 mixtures at a variety
of temperatures and pressures using several
EoSs. As can be seen, there is very good
agreement between the experimental results
and some of the modelling outputs
obtained.

Figure 1. Modelling and experimental results of water content 
of a) CO2 + CH4 (30 mol%), b) CO2 + C2H6 (5 mol%), and c) a 
natural gas quaternary system at different pressures and 

temperatures using various EoSs. Experimental data are from 
Ref.1.

The outcome of this study, through raising
awareness of the limitations of determining water
content in these gas streams, could address
condensed water induced flow assurance and
metering challenges, lowering capital cost and
associated operational risk.

Conclusions
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