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(December 2014 – February 2015)

The following reports are available from the ANLEC R&D website:

Predicting CO2 injectivity properties for application at CCS sites
Reservoir characterisation workflow developed for geological storage projects
In any geological storage project it will be necessary to characterise the reservoir from core samples
taken during exploratory drilling. This project, using four co-located specialist laboratories at the
Australian Resources Research Centre (ARRC) Perth, was able to demonstrate the development of a
work-flow for the detailed analysis of the reservoir characteristics that will be required in the initiation
of a carbon dioxide storage project.

Chemical tracer partition coefficients for CCS
Chemical tracers enable increased accuracy in CO 2 tracking
This project studies the use of chemical tracers to track the migration of CO2 once it’s injected
underground and to monitor the containment security. Once injected, tracers partition between the
CO2 and the other fluids present in the system. General methodologies are established for determining
supercritical CO2/water partition coefficients for a number of chemical tracers relevant to CCS. This
study improves estimates and correlations for characterising reservoir capacity.

Mercury and SO3 capture by the fabric filer in oxy-fuel technology
Mercury removal in the presence of SO 3 from oxy-fuel flue gas
This project continues to study mercury removal from Oxy-fuel flue gas to reduce the associated costs
and risks. It aims to quantify the extent of removal and the impact of impurities (SO 3 and NOx) in the
CO2. This report focuses on removing mercury with the presence of SO 3 in the fabric filter. It
concludes that, for practical carbon-in-ash levels, the competition between mercury and SO3 by ash
can be neglected. Process units which operate at temperatures below the acid dew point may be prone
to acid attack.

Membrane reactor for hydrogen production
Development of membrane reactor enables intensified hydrogen production
This project aims to develop a catalytic membrane reactor (CMR), which intensifies hydrogen
production processes and could lead to near-complete hydrogen conversion, purification and precombustion CO2 capture in a single device. During this reporting period, a membrane module with a
surface area of 500 cm2 was designed, constructed and tested. This represents a 250 fold increase in
membrane surface area since the beginning of the project. Hydrogen flux has been consistently
achieved at 40% of the US DOE flux target. With a minimal Pd consumption, this represents a
competitive flux per capital cost ratio. Ongoing developments are also reported in the embrittlementresistant vanadium alloy and the surface preparation procedure.

Process modelling of combined SO2 and CO2 capture using aqueous ammonia
Novel integration process proposed for aqueous ammonia based solvent
This research project focuses on the development of the advanced aqueous ammonia based post
combustion capture (PCC) technology in order to reduce CO2 emissions from coal fired power stations
in Australia. Two years into the project, a novel aqueous ammonia based solvent was developed with
CO2 absorption capacity comparable to that of current benchmark MEA based solvent. A novel process
was proposed integrating CO2 and SO2 removal, flue gas cooling and ammonia recycle. Under the
typical flue gas conditions, the proposed process has a SO 2 removal efficiency of over 99.9% and

ammonia reuse efficiency of 99.9%, which was confirmed by the experimental results. A rate based
model was also developed for the aqueous ammonia based CO2 capture process and validated using
the results from Munmorah Power Station pilot plant trials.
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