
Links with China and Japan
I recently visited both China and Japan to build links with a 
number of research groups and companies involved in brown 
coal research and development activities. 
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The trip also provided an opportunity to 
strengthen our existing networks and, as 
such, I attended the Japan Coal Energy Centre 
(JCOAL) Clean Coal Day seminar (BCIA is the 
only international member of JCOAL). 

I was hosted by Tsinghua University in China 
and met with the leaders of a number of Beijing 
based research groups to discuss research 
programs and possible collaborative projects. 

While in China I also had the opportunity 
to visit Inner Mongolia and to see a new 
coal-to-fertiliser project which was being 
commissioned. The project uses a coal gasifier 
based on designs from Tsinghua University 
and it was great to see university research and 
development having such a direct impact on 
commercial applications. 

With adequate consideration of CO2 emissions 
(for example, through the application of carbon 
capture technology), such coal upgrading plants 
could have application in Australia; providing 
employment and generating income for the 
local community. 

The theme of upgrading Australian brown coal 
was also echoed in Japan where there was a 
prominent talk on the development of hydrogen 
from coal at the JCOAL symposium. This is an 
area of growing importance as Japan considers 
how to reduce dependence on nuclear power in 
the wake of last year’s earthquake. 

BCIA has recently funded a project to 
look at the Australian requirements for a 
hydrogen supply chain for Japan and this 
has demonstrated the potential for future 
commercial projects in this area.

In this issue of Perspectives on Brown Coal, 
we highlight two projects that BCIA is co-
funding in the area of emissions reduction. 
CO2 separation from gas streams is a proven 
technology that has been applied in the natural 
gas processing industry for years. 

However to apply this technology to the 
capture of CO2 from power station flue gas 
will require scale-up, cost reductions and also 
consideration of a safe working regime for 
capture solvents. Alicia Reynolds details some 
of the initial work being undertaken on her PhD 
program in this area. 

Lian Zhang provides an update on an alternative 
low-emissions technology, oxy-combustion, 
that can produce an almost pure stream of CO2 
without the need for solvents. This work is being 
funded by BCIA through our partnership with 
ANLEC R&D and the project includes partners 
from Australia, China and Japan.

Ignite Energy Resources also updates us on their 
proprietary lignite beneficiation process, called 
the Catalytic Hydrothermal Reactor (or ‘Cat-HTR’) 
technology, and you’ll get the latest news on 
BCIA’s activities over the last couple of months. 

BCIA is planning some exciting new short 
courses and we’d like your feedback. 
Turn to page 8 for more information  >
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Last year, BCIA announced $8.3 million in funding for ten 
world class research and development (R&D) projects that offer 
enormous potential to significantly reduce emissions, slash 
carbon capture costs and create new industry and employment 
opportunities from low emission brown coal utilisation.

Within BCIA’s 2011 R&D innovation portfolio is a study 
examining options for development of a hydrogen production 
and export industry from Victoria’s Latrobe Valley, and research 
that aims to halve carbon emissions from brown coal fired 
power by significantly increasing the efficiency of a direct 
injection coal engine.

Our second funding round also supports research trials to 
determine the merits of using brown coal to improve soil 
health and plant yields and includes a study of processing 
methodologies to reduce spontaneous combustion of dried 
or de-watered brown coal. Both projects offer the potential 
for significant new domestic and global markets for Australian 
brown coal.

In addition, BCIA is committed to several projects in emerging 
technologies, which offer enormous potential to reduce capital 
and operational costs for large-scale carbon capture plants – 
arguably the greatest challenge facing commercial deployment 
of carbon capture. Our 2011 R&D projects are focused on 
the capture of CO2 from brown coal at a lower energy and 
cost penalty.

One such project aims to achieve significant reductions in cost 
– up to $200 million for a 550-megawatt plant – of retrofitted 
post-combustion emissions capture from brown coal-fired 
power. The research objective is to integrate the removal of 
sulphur (SO2) and carbon (CO2) in a single column, with a 

single liquid absorbent, thereby eliminating the requirement 
for a separate flue gas desulphurisation unit.

Other BCIA R&D projects in the field of carbon capture include 
the first known study of chemical looping combustion and 
gasification of Australian brown coal as an emerging alternate 
technology, and research focused on determining the best 
performing, most cost-effective solvent absorbent technologies 
for the capture of CO2 emissions from brown coal.

BCIA’s 2011 research program is also supporting an 
international collaboration to enable gasification for brown 
coal-fired power generation, thereby reducing CO2 emissions 
and lowering generation costs. In addition, we are funding a 
literature review looking at next generation high-efficiency, 
low-cost, integrated drying and gasification systems for the 
production of power and high-value products from brown coal.

Research Developing Brown Coal’s Future
By Dr Phil Gurney, Chief Executive Officer, BCIA

Brown Coal Innovation Australia’s (BCIA) multi-million dollar research program 
encompasses a portfolio of world-class research and development activity; funded and 
facilitated by the company to broaden the use of brown coal for a sustainable future.

RESEARCH
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GLOBAL INTEREST

BCIA is not the only organisation seeking to build a future 
for Australian brown coal through R&D. In fact, BCIA 
strongly encourages projects where there is significant 
industry involvement as this helps to better define problems, 
disseminate research results, accelerate adoption of new 
technologies and provides further funding. 

When contributions from industry, research institute and 
state and federal government funding are included, the total 
value of our 2011 research funding round is well in excess of 
$20 million. 

There is also significant international interest and BCIA’s 
research portfolio involves researchers from Japan, the USA 
and Europe, as well as research teams across Australia. 

The projects funded under the 2011 portfolio are:

Capture Technology in Brown Coal-Fired Power Plants – 
Capture Demonstration for Cost Reduction’; submitted by 
CO2CRC Limited in association with IPR-GDF SUEZ Australia 
(Hazelwood), CO2CRC partners and Process Group.

of Flue Gas and Capture of CO2 from Brown Coal-Fired Power 
Stations Using a Novel Integrated Process Concept – coCAPco’; 
submitted by AGL Loy Yang, in association with Energy 
Australia and CSIRO Energy Technology.

Victorian Brown Coals’; submitted by CSIRO Advanced Coal 
Technology. Project participants include Exergen Pty Ltd and 
Ignite Energy Resources Pty Ltd.

Internals for Application of the WES Froth Generator Gas/
Liquid Absorption Technology’; submitted by Process Group Ltd 
in association with Westec Environmental Solutions LLC.

Process for Fuels Production and CO2 Capture from Victorian 
Brown Coals’; submitted by Monash University in association 
with Energy Australia, CSIRO Process Science and Engineering 
and leading European universities engaged in chemical looping 
research, Chalmers University of Technology Gothenburg, 
Sweden and Technical University of Darmstadt, Germany.

Gasification Technology with Brown Coal for Generation of 
Power, Fuel and Chemicals’; submitted by Department of 
Chemical Engineering, Monash University, in association with 
Mitsubishi Heavy Industries.

Products’; submitted by Monash University. Project participants 
include Environmental Clean Technologies Ltd, LawrieCo, and 
Keith Engineering (Australia) Pty Ltd.

Gasification Systems R&D – Power and Products’; submitted by 
HRL Technology Pty Ltd in association with Monash University 
and CO2CRC.

Option for Improving Soil Carbon; Soil Fertility and Agricultural 
Productivity?’; submitted by Monash University. Project 
participants include Clean Coal Victoria, IPR-GDF SUEZ 
Australia, LawrieCo and Environmental Clean Technologies.

Development’; submitted by HRL Developments Pty Ltd in 
association with Kawasaki Heavy Industries Limited. Project 
participant is HRL Technology Pty Ltd.

R&D ANALYSIS AND COMMISSIONED RESEARCH 

In addition to the provision of funding through grant programs, 
BCIA also funds research studies in areas of significant interest 
to its members and to inform the direction of the company’s 
future funding activities. An example is the Novel CO2 Capture 
Task Force study jointly funded by BCIA, ANLEC R&D and Global 
Carbon Capture Science Institute (GCCSI).

The Task Force study is an independent assessment to ascertain 
the feasibility potential and costs in Australia of novel CO2 
capture and sequestration techniques such as bio-sequestration 
and mineral sequestration. The project is intended to inform 
organisational decision making about R&D by providing a 
development horizon for various storage technologies.

BCIA also contributes to intelligence gathering and analysis 
of global R&D for the company’s members and the broader 
Australian community. As a result, we are rapidly establishing 
our authority as a trusted source of independent research and 
analysis in both the brown coal and innovation sectors.

For more information, visit www.bcinnovation.com.au

STRATEGIC INVESTMENT DRIVERS

BCIA has conducted two R&D funding rounds since our 
inception in 2009 and our innovation portfolio currently 
encompasses 20 research projects and six student 
projects. Our key brown coal R&D project areas are:

generation

2 emissions from brown coal projects

production of chemicals and fuels and novel, high 
value products.

Our innovation funding supports R&D initiatives that 
are technically excellent and that will lead to increased 
commercial deployment of low emissions brown coal 
technologies in the short, medium and long term.

Collaborative R&D activity between industry, research 
institutions and government is particularly encouraged.

In addition to R&D, BCIA funds skills activities that 
support the implementation and adoption of advanced 
brown coal technologies. We have established two BCIA 
Research Fellows, a program of PhD scholarships, and, 
more recently, we have brought a focus to the more 
practical, on-the-ground skills requirements. 

To kick-start this we held two workshops in the Latrobe 
Valley to define a program of activities under the heading 
‘Future skills requirements for the utilisation of brown 
coal assets in a low-emissions environment’. It was clear 
from these workshops that there is insufficient planning 
for the workforce requirements, assuming success of new 
low-emissions coal projects, and BCIA is now seeking to 
catalyse new activity in this area.

RESEARCH
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Both the International Energy Agency and the 
Intergovernmental Panel on Climate Change have identified 
CCS as an important technology for reducing anthropogenic 
greenhouse gas emissions in the medium term. Research 
teams around the world are working together to maximise the 
efficiency, effectiveness and safety of the technologies available 
for capture, transport, utilisation and storage of CO2.

The most mature technology for separating CO2 from flue 
gases generated by coal-fired power station is Post-Combustion 
Capture (PCC) by chemical absorption in aqueous amines. 
This process was originally patented in the 1930s and is an 
established process for separating acid gases (including CO2) 
from natural gas. More recently, a number of pilot plants 
established around the world have demonstrated that chemical 
absorption with aqueous amines is suitable for separating 
CO2 from flue gas generated by coal-fired power stations. A 
significant advantage of this PCC technology is that it can be 
retrofitted to brown coal-fired power stations.

One major complication is that oxygen, SOx, NOx and residual 
fly ash present in coal-fired power station flue gases are capable 
of degrading aqueous amines solvents. Four main degradation 
pathways have been identified in laboratory experiments: 
reactions with SOx to form corrosive, heat-stable salts, 
oxidative degradation, carbamate polymerisation and thermal 
degradation. These reactions reduce the efficiency of the 
aqueous amine solvent and create a challenge for waste solvent 
treatment that needs to be effectively managed. 

While many of the solvents currently used for PCC are also 
safely used as stabilisers in cosmetics, anti-corrosion agents in 
boiler water and for industrial gas treatment, it is important 
that any potential risks to the environment are identified 
and mitigated before PCC is widely deployed for capturing 

CO2 from coal-fired power stations. To ensure that PCC is 
deployed safely, the following questions are being addressed 
by researchers worldwide:

in the CO2 depleted flue gas? What treatment and 
monitoring techniques will be needed to ensure CO2 
depleted  flue gas is safe to emit to atmosphere?

regenerated or replaced? What opportunities exist to 
safely reuse or recycle spent solvent?

environment? How should the water be treated to ensure 
safe discharge to the environment?

My project aims to complete two important steps towards 
ensuring the environmental safety of PCC. Firstly, robust 
analytical methods for monitoring chemical reactions and 
products in amine solvents will be developed. The analysis 
of trace components is challenging because most samples 
contain water and higher levels of amines. Therefore, none 
of the established standard methods for water or soils are 
directly applicable. Developing, validating and publishing 
robust methods for trace level organics analysis will facilitate 
investigations into the degradation of different PCC systems.

Secondly, I will use these methods to characterise the changes in 
solvent and waste water samples from CSIRO’s pilot plant at AGL 
Loy Yang power station in the Latrobe Valley. I will also seek to 
understand how the known degradation reaction pathways and 
rates in the pilot plant compare with laboratory experiments. In 
addition, I will investigate the possibility of catalytic degradation 
in the presence of brown coal fly ash and metal ions resulting 
from corrosion. I will also screen the samples for potentially toxic 
or environmentally sensitive compounds.

UPDATE FROM BCIA  
POSTGRADUATE RESEARCH SCHOLARS
BCIA’s annual program of postgraduate research scholarships is part of our commitment 
to strategic investment in skills development to secure the scientific, engineering and trades 
expertise required for the development of  new low-emissions brown coal technologies.

To date, BCIA has awarded six research scholarships to PhD candidates at top-ranking 
Australian universities. Alicia Reynolds, a BCIA scholarship recipient from Monash University 
provides the following update on her project.

Understanding the Effects of Post-
Combustion CO2 Capture on the Environment

By Alicia Reynolds, Monash University PhD Candidate and BCIA Research Scholar 

Globally, brown coal-fired power stations are an important source of reliable, secure 
and affordable electricity. CO2 Capture and Storage (CCS) is one of the technologies 
that is currently being developed to reduce CO2 emissions and associated 
environmental consequences, while also maintaining energy security and reliability.

RESEARCH

CSIRO Post-Combustion Capture plant 
on site at AGL Loy Yang.

Continued on page 5 >



Perspectives on Brown Coal    2012    5

In Australia, commissioning of the first stage of a pilot-scale 
30MW black coal oxy-fuel boiler is under way at the Callide 
A power station in central Queensland. In the USA, the 
FutureGen 2.0 project is committed to commencing a 200MW 
full-scale oxy-fuel plant by 2014–18.

Monash University has been a leader of research in the oxy-fuel 
combustion of Victorian brown coal since 2007. Our current 
project with BCIA involves collaboration with a Chinese boiler 
manufacturer (Shanghai Boiler Works Co Ltd), three local 
power generators (TRUenergy Australia and IPR-GDF SUEZ 
Australia (Hazelwood and Loy Yang B)), and two international 
research institutes (Chubu University, Japan and Shanghai Jiao 
Tong University, China).

One of the challenges of Victorian brown coal is its high 
moisture content, typically 60–65% by weight. As a result, 
brown coal-fired boilers are typically 2–3 times larger than black 
coal boilers of the same capacity, and are thus more expensive. 
They also produce more greenhouse gas emissions, for example, 
~1300kg-CO2/MWh-electricity sent out, compared to ~900kg-
CO2/MWh for Australian black coal-fired power plants. 

Oxy-fuel combustion has great potential to improve the 
efficiency and cost-effectiveness of power generation from 
Victorian brown coal. For example, using a high oxygen 
fraction, such as 30%, with a coal containing 65% moisture, 
can reduce the flue gas volume by 50%. Such a dramatic 
reduction helps reduce the boiler size and capital cost.

With oxy-fuel combustion, the high moisture content of brown 
coal can even be an advantage, since the steam produced can 
function as a diluting agent, and hence, the recycle ratio for 
flue gas can be as low as 20% to achieve an oxygen content 
of 30% in inlet gas. 

More importantly, the oxygen-enriched gas atmosphere in 
an oxy-fuel boiler ensures a more efficient combustion of 
brown coal, creating efficient, high-temperature supercritical/ 
ultra-supercritical conditions, which helps to offset the energy 
penalty of oxygen production.

We have found that Victorian brown coal burns very efficiently 
under oxy-fuel conditions. Typical flame propagation results 
show that oxygen concentrations of around 30% result in 
stable combustion. 

Working with our project partners, we plan to demonstrate 
the feasibility of oxy-fuel combustion of Victorian brown coal 
at pilot scale. We have already shipped bulk samples of brown 
coal from three mines in the Latrobe Valley to our collaborators 
in China and Japan. Pilot-scale boiler trials will be conducted 
in a 3MWh boiler at Shanghai Boiler Works in September 
this year. 

These tests will help us to better understand the combustion 
characteristics of both dry and wet brown coal in oxy-fuel 
mode. We will be looking at potential pollutant emissions 
and their control requirements, as well as ash deposition, 
fouling and slagging propensity during operation. By working 
closely with local power generators and a major oxy-fuel boiler 
manufacturer, our project will support the commercialisation of 
this low emissions technology in Victoria.

Dr Lian Zhang, ARC Future Fellow, Department of Chemical Engineering, Monash University

Oxy-fuel combustion is a process of burning coal in the mixture of high purity oxygen 
and recirculated flue gas to deliver a CO2-rich gas stream that is ready for direct storage/
sequestration. It has the potential to be more cost-effective than existing subcritical brown 
coal-fired boilers coupled with CO2 capture by amine solvents.

Pilot-Scale Oxy-Fuel Combustion 
of Victorian Brown Coal

RESEARCH

Investing in a low-emissions 
future for brown coal

BCIA MEMBER

The close proximity of AGL Loy Yang power station to our 
analytical laboratory at the Gippsland campus of Monash 
University means that samples can be gathered, transported 
and analysed very quickly. This will minimise degradation or 
transformation of the sample prior to analysis. Working closely 
with CSIRO has enabled us to design a sampling plan for 
investigation of long-term degradation of solvent, accumulation 
of metals from corrosion and changes in the solvent during each 
CO2 capture cycle.

The development of CCS is truly a global effort and 
communicating our findings with researchers worldwide is 
an important aspect of this project. One review paper has 
been published in Environmental Science & Technology and a 
number of conference presentations are planned. The results of 
my PhD project will support efforts to develop improved solvent 
management practices to ensure that PCC of CO2 from coal-
fired power stations is as safe and beneficial as possible.

> Understanding the Effects of Post-Combustion CO2 Capture on the Environment – continued from page 4
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Ignite Energy Resources (IER) has developed a 
proprietary lignite beneficiation process, the Catalytic 
Hydrothermal Reactor (or ‘Cat-HTR’) technology. 
This technology enables the chemical transformation of lignite 
(at high pressure and moderate temperature) into a high 
energy-density synthetic crude oil (or ‘syncrude’, 36 MJ/kg; 
34,000 BTU/kg) and a high-grade (32 MJ/kg; 30,000 BTU/kg) 
micronised black coal. IER’s wholly-owned subsidiary, Licella, 
also uses a variation of this Cat-HTR technology to transform 
biomass into a high-grade ‘Bio Crude Oil’.

IER’S PILOT PLANT

Over the past 3 years, IER has successfully tested this 
technology at its fully-operational Pilot Plant, located at 
Somersby, on the New South Wales Central Coast, successfully 
converting an array of feed stocks including a large variety of 
brown coal (lignite) from around Australia and the world.

Results from this Pilot Plant have been used to produce a 
financial model by independent experts (University of Sydney, 
Department of Chemical Engineering), which shows that 
for every 1.3t of mined lignite (assuming 50% moisture) the 
process produces one barrel of syncrude and 0.34t of high-
grade micronised black coal.

Based on the Pilot plant, IER developed and built its 
Commercial Demonstration Plant (CDP) which was officially 
opened by the Federal Minister of Resources Energy and 
Tourism, the Honourable Martin Ferguson AM MP. The CDP 
was partly funded by a Gen 2 biofuels grant awarded to us by 
the Minister’s department.

CAT-HTR TECHNOLOGY

The technology is based on a range of reactions that are 
induced by the hydrothermal reaction environment present 
(250–400 deg. C, 100–250 bar).

Two reaction cascades compete in the presence of water and 
catalysts (no external hydrogen is added):

1. Liquefaction reaction, including hydrolysis of C-O bonds and 
subsequent dehydrogenation/hydrogenation, dehydration, 
decarbonylation and decarboxylation to yield a high quality oil.

2. Coalification that accelerates the formation of black coal via 
the formation of extended aromatic systems mediated by 
catalysts, ionic and radical chemistry

TECHNOLOGY

The Catalytic Hydrothermal 
Reactor Technology, Cat-HTR
By Ignite Energy Resources, Dr Len Humphreys (CEO and Co-founder) 
and Prof Thomas Maschmeyer (Co-founder)

The product is an ‘oily coal’ from which the oil can be easily 
removed by distillation or extraction. The remaining coal 
powder remains dry (1.6wt%) upon exposure to air and is low 
in sulfur (0.1wt%) and low in ash (2.6%).

About 90% of the original hydrogen and carbon are retained 
in the product. Depending on the feedstock and the amount 
of oil desired, from 1000kg lignite (daf) approx. 196kg CO2 is 
released, 250kg liquids (oils and water solubles) are formed 
(distilled oils approx. 6wt% O) and 550kg upgraded (32 MJ/kg) 
black coal remains.

Overall about 20% of the chemical energy that resides in the 
coal is used for this transformation, as the reaction cascades 
are only very slightly (a few MJ/kg) endothermic overall.

Lignite ~2,700 Kcals

Slurry Tank + Pressure

Heater

Cat-HTR Reactor

Heat Recovery 
Heat Exchanger

Oily Coal Slurry 
~35MJ/KG

Select Removal 
of Oxygen

Water + Catalyst 
‘Agent of Change’

Pro
d

u
ct Sep

aratio
n

Synthetic Crude Oil 
~9,000 Kcals (Refinery)

Low Volatile PCI 
~7,500 Kcals (PCI-type coal)

Gas ~1,200 Kcals

Water (Farming Industry)
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TECHNOLOGY

THE PRODUCTS GENERATED BY IER’S CAT-HTR PROCESS

Independent analysis of IER’s micronised coal has found it to 
be at least comparable to medium-volatility pulverised coal 
injection (or ‘PCI’) coal (see Table 1). 

TABLE 1: Micronised Coal Analysis and Comparison

Basis Sample 1 Sample 2
Qld PCI 

Coal*

Gross Calorific Value (kcal/kg) ar1 7,810 7,476 6,977

Gross Calorific Value (kcal/kg) ad1 7,937 7,615 7,583

Total Moisture (%) ar1 1.6 1.8 8.0

Ash (%) ad2 2.6 6.3 9.5

Carbon (%) ad2 84.5 80.1 81.1

Volatile Matter (%) ad2 20.5 22.1 14.5

Sulphur (%) ad2 0.10 0.23 0.65

* A typical Queensland PCI-type coal
Source: Ignite Energy Resources

IER has also demonstrated, through continuous testing lasting 
up to 5 days at a time at an independent process development 
company as well as independent academic laboratories, that 
under near standard refinery conditions it can successfully 
process its syncrude when blended with fossil oil into various 
standard refinery streams that are indistinguishable from their 
pure fossil oil analogues.

For more information, contact: 
Dr Len Humphreys, Chief Executive Officer 
Ignite Energy Resources 
Tel +61 3 8600 7013 
Web www.igniteer.com 

IER’s Cat-HTR Commercial Demonstration Plant at Somersby.

Investing in a low-emissions 
future for brown coal

BCIA MEMBER

PATHWAY FORWARD

IER is seeking to place a commercial scale module of its 
Cat-HTR system alongside an existing mine in Victoria. 
The Somersby CDP is now showing a clear pathway to this 
commercial module.
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As part of Brown Coal Innovation Australia’s 
(BCIA’s) research seminar series, project updates 
from BCIA, the Cooperative Research Centre for 
Greenhouse Gas Technologies (CO2CRC), HRL 
Technology and HRL Developments were provided 
at a seminar in July.
The seminar was addressed by BCIA Research Investment 
Manager, Dr David McManus; CO2CRC Chief Technologist, 
Mr Barry Hooper; HRL Technology General Manager, Dr Fedir 
Woskoboenko and HRL Developments Business Development 
Engineer, Dr Emi Ikeda.

BCIA’s first funding round was announced in August 2010 
and included investments into six projects to extend activities 
that were initially funded under the Victorian Department of 
Primary Industries’ Energy Technology Innovation Strategy (ETIS) 
program. With all projects now complete, Dr McManus provided 
a review of the activities and highlights of the successful 
outcomes achieved with the assistance of BCIA funding. 

The ETIS extension projects include ‘Advanced Brown Coal 
Gasification’ led by Monash University; ‘Advanced Materials 
Assessment’ led by HRL Technology; ‘Oxy-fuel Combustion of 
Brown Coal’ led by Monash University; ‘Pre-Combustion CO2 
Capture’ led by CO2CRC and ‘Latrobe Valley Post-Combustion 
Capture’ which incorporated two parallel projects, one led by 
CSIRO and the other by CO2CRC. 

Following on from Dr McManus’ presentation, Mr Hooper also 
presented on the new BCIA funded project ‘Pre-Combustion 
Carbon Dioxide Capture Technologies for Brown Coal Power 
Generation’ and ‘Advances for Lower Cost Carbon Capture’. 

Mr Hooper discussed the contribution the earlier ETIS/BCIA 
projects had made to the development of CO2CRC capture 
technology and how those technologies were applicable to post 
and pre-combustion. He also profiled technology improvements 
that significantly reduce capture costs for all CO2 sources 
and demonstrated how BCIA continues to contribute to the 
development of relevant brown coal technologies. 

CO2CRC is actively progressing a new approach to solvent 
capture with the ‘UNO MK3’ technology which represents a 
potential alternative to current amine solvents in the near term.

Dr Woskoboenko and Dr Ikeda provided presentations on HRL’s 
BCIA-funded syngas projects. Dr Woskoboenko presented on the 
project ‘Next Generation Lower Emissions Gasification Systems 
R&D for Power and Products’, setting the scene with a global 
status for energy and value-added products and a brief overview 
of the HRL Integrated Drying Gasification (IDG) process.

Dr Ikeda closed the BCIA research seminar with an update on 
HRL Developments’ ‘Hydrogen Energy Supply Chain from Brown 
Coal’ project , recently completed in conjunction with Kawasaki 
Heavy Industries. The seminar was well received with more than 
40 people in attendance. 

BCIA Research Seminar

TECHNOLOGY

BCIA members can access the presentations via our 
exclusive member web portal. If your organisation is a 
BCIA member and you require access to the portal, please 
contact BCIA Membership Support Manager, Kirstyn 
Krausz at kirstyn.krausz@bcinnovation.com.au 

BCIA is in the process of organising the 
next event in our seminar series. We are 
looking for expressions of interest for the 
following short courses.
Each seminar would be a full day and would be held 
in Melbourne. At this stage, we are still seeking to 
identify if there is sufficient interest for either of 
these seminars to be held – assuming that there is 
interest, a date would be set for later in the year. 

The cost for non-members would be approximately 
$1200 plus GST. There would be no charge for 
BCIA members. 

If you are interested in attending one of these short 
courses, please email your interest to Kirstyn Krausz, 
Membership Support Manager at Kirstyn.Krausz@
bcinnovation.com.au as soon as possible.

Your thoughts – Short course expression of interest 
GASIFICATION

One potential future for Australian 
brown coal resources is as a chemical 
feedstock for a range of gas, liquid 
and fine chemical products, and a 
potential route to such products is 
through gasification. 

We have been working with 
the Energy & Environmental 
Research Center (EERC) based in 
North Dakota, a world leader in 
gasification research, to see if we 
can deliver a one-day short course 
on gasification technologies. 
The course would cover theory, 
commercial technologies, end 
products and cost analysis aspects.

COAL DRYING

A key to any future development 
of brown coal in Australia would 
be to ensure the energy efficient 
reduction of the moisture content 
of coal before use. The coal drying 
seminar is envisioned as a one-day 
event bringing together experts 
to discuss the state of the art, 
together with a small ‘expo’ where 
companies working in the area can 
interact with the participants. 
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BOARD OF DIRECTORS
BCIA CHAIR,  
MR GERRY MORVELL

Mr Morvell is a 
consultant on energy 
and environment issues 
and currently advising 
on a range of renewable 

energy, low emission technologies and 
waste management. He was a senior 
executive in the Australian government 
where he was responsible for high level 
policy and program advice to Ministers on 
a range of issues including environmental 
assessment, coastal and marine policies, 
climate change, energy, and sustainable 
industry development. 

Mr Morvell has extensive high level 
experience in Australian and international 
organisations including work at the United 
Nations Headquarters. 

BCIA DIRECTOR,  
PROF JOHN BURGESS

Prof Burgess is a 
consultant and 
experienced research 
leader. He previously 
held positions at BHP 

Limited, where he had responsibilities at 
the corporate level for safety, environment 
and research, and was involved in the 
development of company strategy. 

Prof Burgess is a chemical engineer with 
experience in both the academic world and 
in industry, and has received a number of 
awards for his contribution to engineering 
in Australia. He is also Professor at the 
University of Melbourne, Chair of the BCIA 
Research Advisory Committee and Fellow 
of the Australian Academy of Technological 
Sciences and Engineering (ATSE).

PROFILES

BCIA is an independent, private, member-based company, governed by a Board 
of Directors. The BCIA Board comprises Mr Gerry Morvell (Chair), Professor John 
Burgess, Ms Margaret Donnan, Mr Michael Hutchinson and Dr Noel Simento.

For more information on BCIA’s Board of Directors and senior executives, visit 
BCIA’s website http://www.bcinnovation.com.au/Governance.

Spotlight on BCIA 

BCIA DIRECTOR,  
MS MARGARET 
DONNAN

Ms Donnan is Chief 
Executive of the Plastics 
and Chemicals Industries 
Association (PACIA) 

– the peak national industry association 
representing more than 170 member 
companies in Australia’s third largest 
manufacturing sector.

Ms Donnan has worked in both government 
and industry and is a recognised leader in 
best-practice major hazard control and in 
health, safety, security and environmental 
regulation in complex and challenging 
industrial environments. She is committed 
to sustainability and industry leadership 
and has a strong track record in effective 
member/client relations, organisational 
representation and advocacy, and in working 
with Ministers, governments, industry, 
community and research sectors.

BCIA DIRECTOR, 
MR MICHAEL 
HUTCHINSON

Mr Hutchinson is 
Director Operations 
and Construction, 
EnergyAustralia, and 

is responsible for development and 
implementation of the company’s new 
energy projects including low emissions 
coal initiatives. He also manages the 
company’s three billion dollar plus 
portfolio of electricity generation, coal 
mining, gas processing and storage assets 
(including brown coal facilities in Victoria’s 
Latrobe Valley). 

Mr Hutchinson has significant 
experience in power station operational 
management and recognised expertise 
in the development of future electricity 
generation project opportunities across 
a broad range of energy sources. 

BCIA DIRECTOR,  
DR NOEL SIMENTO

Dr Simento is Managing 
Director of the Australian 
National Low Emissions 
Coal R&D (ANLEC 
R&D). ANLEC R&D has 

commenced a 150 million dollar research 
initiative over six years to accelerate and 
de-risk investment in demonstrating low 
emissions coal technologies in Australian 
conditions.

Dr Simento has significant industry 
experience having held technical 
development roles in minerals processing 
and metal production operations. His 
research management experience includes 
technology transfer and corporate 
communication responsibilities for two 
black coal CRCs. 

Dr Simento is a member of the ANLEC R&D 
Science Leadership Group, BCIA’s Research 
Advisory Committee and CO2CRC’s 
Operations and Program Advisory 
Committees.

SENIOR 
MANAGEMENT

BCIA CHIEF EXECUTIVE,  
DR PHIL GURNEY

Dr Gurney brings to BCIA 
a strong track record in 
research management 
and innovation and 
commercialisation of 

new technologies. His career spans a 
broad range of sectors including e-health, 
manufacturing, biomedical, telecoms, IT, 
defence and consultancy, with the common 
theme being identifying and obtaining 
the best outcomes from R&D projects and 
managing research teams to succeed in the 
broader competitive industry environment.

Prior to joining BCIA, Dr Gurney held a 
number of senior positions in international 
organisations, most recently as CEO of the 
Australian eHealth Research Centre and 
was a founder and Managing Director of 
VPIsystems, overseeing the expansion of 
the company from Australia to USA, Europe 
and Asia.
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One way that BCIA seeks to strengthen Australia’s 
brown coal R&D activities is to promote national 
and international collaboration.  
Australia is a very innovative country and our researchers have 
a key role to play in tackling global challenges, such as CO2 
emissions. However as Australia is only a small proportion of 
the world’s population, then we need to both learn from, and 
contribute to, the global research effort.  

In recent months, BCIA’s CEO Dr Phil Gurney has visited the 
USA, China and Japan, to strengthen research ties and build 
new collaborative programs. One possible outcome from the 
recent visit to China could be a new international conference 
on low-rank coal technologies – a forum to build collaboration 
and share ideas.

Another part of BCIA’s mission is to promote awareness of 
the environmentally responsible use of brown coal.  BCIA will 
participate in the National CCS Conference to be held in Perth 
from 21 to 23 October this year; the major event scheduled for 
Australia’s National CCS Week.

In addition, BCIA is a major sponsor of the Australian Institute 
of Energy (AIE) Postgraduate Student Energy Awards being 
held in conjunction with the All-Energy Conference in 
Melbourne on 10 and 11 October.

For more details on any of the above upcoming conferences, 
turn to the Events Calendar on page 11.

RESEARCH AND DEVELOPMENT

BCIA funding has so far contributed to more than 20 research 
projects that rely on the involvement of local universities, 
research institutes, manufacturers and power companies, as 
well as significant overseas linkages. 

The Company’s world-class research portfolio includes projects 
in the areas of higher efficiency power generation, capture 
of carbon dioxide emissions and new products derived from 
brown coal.

BCIA members, HRL Technology Pty Ltd and Monash University, 
in collaboration with local power generators, have completed a 
multi-strand project aimed at gaining an improved knowledge 
of the advanced materials and methods that will be needed to 
construct the next generation of high-efficiency brown coal-
fired steam boilers. 

The project involved very detailed studies of the changes that 
take place in advanced steel alloys during long-term exposure 
to high temperature steam environments, including the 
development of oxide film layers and changes in microcrystal 
structure. The experiments allowed the development of 
sophisticated methods to estimate the thermal history of high-

temperature pipework and assess the remaining working life 
of the equipment.

As well as developing knowledge that HRL Technology can 
use to the benefit of local power generators, the project also 
contributed to the training of some very promising young 
engineers.

As-mined Victorian brown coal typically has high water content 
(>60% by weight) and must be substantially dewatered to 
make long-distance transport a viable proposition. However, 
without further processing dewatered brown coal is susceptible 
to spontaneous combustion, creating a difficult risk to manage 
for safe storage and transportation. 

BCIA is currently supporting a number of projects aimed 
at understanding the fundamental processes involved in 
dewatering and spontaneous combustion, as well as the 
formulation of brown coal products into forms that are suitable 
for long-distance transportation. 

To be economically viable, the coal must be effectively 
dewatered with only a low-energy expenditure. Ms Hui-En Teo, 
a BCIA-sponsored PhD student under the supervision of Dr 
Anthony Stickland at the University of Melbourne, is studying 
the fundamentals of a novel dewatering mechanism involving 
a low-energy combination of shear and compressive forces. 

Another BCIA-funded project, led by Dr Andrew Hoadley 
at Monash University, addresses the issues of spontaneous 
combustion and formulation of brown coal for safe storage 
and transport. Part of the project involves a systematic study 
of the relationship between the chemical composition and 
physical structure of brown coal in relation to spontaneous 
combustion behaviour. 

This study is expected to identify the product characteristics 
that are needed to minimise the risk of spontaneous 
combustion. 

By funding these research projects BCIA is seeking to build the 
fundamental knowledge base necessary for development of 
better quality, safer products from Victorian brown coal. 

COMMUNICATIONS AND STAKEHOLDER RELATIONS

More than 40 people attended BCIA’s most recent research 
symposium (see page 8 for further details); our seminar 
program is part of BCIA’s promotion of low-emission uses of 
brown coal. 

Recent BCIA communications activities also included a broad 
range of briefings with government departments, industry, 
energy and research provider representatives and various 
business and industry publications. 

NEWS

What’s News at BCIA?
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ANLEC R&D will invest over 150 million dollars to support the 
research and development and demonstration of low emissions 
coal technologies (LECT) for power generation. This focus is 
driven by the recognition that early projects must succeed 
for LECT to be accepted as a viable option in the portfolio of 
approaches required to achieve substantial global reductions in 
CO2 emissions while meeting growing energy demand.

ANLEC R&D will address:

necessary for successful demonstration of LECT in Australia.

stakeholders understand the benefits and deployment 
risks of LECTs.

performance of the early demonstration projects.

ANLEC R&D’s funding is provided by the Commonwealth 
Government of Australia and by ACALET (Australian Coal 
Association Low Emission Technologies Ltd) through the 
Coal21 initiative.

MEMBERSHIP

Australian National Low Emissions 
Coal R&D (ANLEC R&D)

For more information visit www.anlecrd.com.au

Events Calendar
10–11 OCTOBER 2012
All-Energy Australia 2012, Melbourne Convention  
& Exhibition Centre, Victoria Australia
Australia’s largest and most comprehensive, free to attend, 
business-to-business event in the clean and renewable 
energy sector. For information visit www.all-energy.com.au

10–11 OCTOBER 2012
AIE Melbourne Branch Postgraduate Student Energy 
Awards, Melbourne Convention & Exhibition Centre
This event will be held in conjunction with the All-Energy 
Australia Conference. Student’s projects will be showcased 
with a poster competition and two students will be selected 
to participate in the national student awards later this year. 
The All-Energy Conference includes a parallel stream of three 
sessions organised by the AIE Melbourne YEPS on 11 October. 
BCIA is a major sponsor of this event. Visit http://aie.org.au/
AM/Template.cfm?Section=Melbourne_Branch

11 OCTOBER 2012
Australia Japan Coal Conference (AJCC) 2012,  
Four Seasons Hotel, Sydney Australia
For information on this event, visit http://www.tmm.com.au/
whats-coming-up/details/71-AJCC12.html

15–18 OCTOBER 2012
2012 Pittsburgh Coal Conference, David L. Lawrence 
Convention Center, Pittsburgh, PA
This conference focuses on environmental emissions 
technologies and issues surrounding the continued use 
of coal. Visit http://www.engineering.pitt.edu/Coal_
Conference/2012_Conference.aspx

21–23 OCTOBER 2012
2012 National Carbon Capture and Storage (CCS) 
Conference, Burswood Entertainment Complex, Perth, 
WA Australia
National CCS Week, from 21 to 26 October 2012, is a 
biennial Australian-based event providing a focus for CCS 
as an essential part of the global greenhouse gas mitigation 
portfolio. The major event of National CCS Week is the 2012 
National CCS Conference, proudly sponsored by BCIA. 
BCIA Research Fellow and Professor Low Emissions 
Technology, Monash University, Prof Klaus Hein, will address 
the conference and BCIA CEO, Dr Phil Gurney, will chair a 
plenary session titled ‘CCS Research and Demonstration’. 
Visit www.nationalccs.com.au

26 OCTOBER 2012
Carbon Capture and Storage (CCS) Site Tour, Latrobe 
Valley, VIC Australia
As part of National CCS Week, the Australian Institute 
of Energy (AIE) is coordinating a seminar and site visit 
to the Latrobe Valley to inform the community about 
research and development in CCS technologies. BCIA is a 
sponsor of this event. Visit http://aie.org.au/AM/Template.
cfm?Section=Melbourne_Branch

Investing in a low-emissions 
future for brown coal

BCIA MEMBER

Spotlight on BCIA Member 



12    Perspectives on Brown Coal    2012 

As a member-based company, BCIA undertakes 
a range of programs of interest to brown coal 
stakeholders including industry, research and 
education providers, governments and international 
coal technology organisations. 
BCIA industry stakeholders encompass a broad range of sectors 
including coal-fired energy operators, original equipment 
manufacturers, coal license holders, companies involved in the 
conversion of brown coal to value-added products and services 
organisations operating in the brown coal sector. 

We have developed a comprehensive membership benefits 
program that is tailored to the interests of each member 
organisation and, by pooling membership funds, our members 
can access programs of considerable scale – up to 10 times the 
value of their annual membership fee – including:

gathering and in-depth analysis of global activities and R&D

identify focus areas for BCIA sponsored PhD projects 

research program including development and demonstration 
projects

and R&D

international linkages and networks and community forums 

to a low-emissions future for brown coal. 

Membership enables BCIA’s stakeholders to work with like-
minded organisations to drive the future of the brown coal 
sector through active participation in our skills, networking 
and R&D programs. 

BCIA Membership Leverages Commitment  
to a Sustainable Future for Brown Coal

MEMBERSHIP

For more information about BCIA membership, contact  
info@bcinnovation.com.au

BCIA has updated our membership 
programs for 2012. Our current 

members include:
Investing in a low-emissions 

future for brown coal

BCIA MEMBERS


