
New Opportunities  
for Brown Coal
In recent months, the Australian manufacturing sector  
has been in the spotlight for all the wrong reasons. 
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Announcements of company closures such as 
Ford, Holden and Toyota in the car industry, 
and Alcoa in the aluminium sector, have had 
a significant impact on local employment 
prospects, and will have flow-on effects such 
as a drop in demand for electricity. 

If Australia is to retain a world class 
manufacturing capability, there must be 
compelling reasons for the manufacturing to 
be done locally – otherwise the industry will 
continue to move off shore. The unique chemical 
makeup of Victorian and South Australian brown 
coal assets has the potential to give Australia 
such an unassailable local advantage.

Brown coal derived manufacturing 
opportunities will not be created overnight, 
and new industries will need to address 
environmental considerations. However, the 
ability to produce a wide range of products 
from coal has the potential to underpin a 
number of industry sectors, from manufacture 
of liquid fuels and fertilisers, through to 
production of biodegradable plastics, 
petrochemicals and upgraded coal products.

The creation of a manufacturing hub, 
supporting a wide range of manufacturing 
sectors, will require Australia’s State and 
Commonwealth Governments to take the lead 
in addressing the common challenges. These 
include transport and logistics infrastructure, 
carbon capture and storage facilities, R&D 
to localise technology to address the unique 
properties of Australia’s brown coals, as well 

as the provision of a policy environment 
that encourages industry players to work 
collaboratively in projects requiring common 
infrastructure.

BCIA, together with its members, is exploring 
the opportunities for the creation of new 
industries based on brown coal derived 
products, and will continue to support the 
R&D necessary to underpin this future.

In this edition of Perspectives on Brown 
Coal (Perspectives) you will get an update 
on progress of some of the projects we are 
currently funding. 

Lian Zhang provides an update on the BCIA 
funded brown coal oxy-fuel project that he has 
just completed in conjunction with Shanghai 
Boiler works, local electricity generators and 
international research partners. Lian also gives 
us an update on the Australia–China seminar 
co-sponsored by BCIA and ATSE.  

PhD research student Joanne Tanner reports 
on an international collaboration that was 
facilitated, in part, by BCIA funding and 
Sharmen Rajendran, a PhD student at Monash 
University, provides his personal view of the 
Shell Global Energy forum, where he presented 
a paper as one of four finalists from universities 
across eastern Australia.

You will also find all the news about other 
events in BCIA’s seminar program and our skills 
development activities. As always, I trust that 
you will enjoy this issue of Perspectives.
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Oxy-fuel combustion is a process of burning coal in 
the mixture of high purity oxygen and recirculated 
flue gas (RFG) 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.
In Australia, commissioning trials of a pilot-scale 30MW black 
coal oxy-fuel boiler are under way at 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 
during 2014–18. 

In December, 2013 the UK government announced approval of 
a Front End Engineering Design (FEED) contract project for the 
deployment of oxy-fuel combustion technology with a gross 
output of 426MW. Ninety per cent of all CO2 produced is to be 
captured and transported by pipeline for permanent storage 
deep beneath the floor of the North Sea. 

Through these demonstration and industrial scale projects, 
oxy-fuel combustion technology is aiming for international 
commercialisation by 2020.

Monash University has been a leader of research in the oxy-fuel 
combustion of Victorian brown coal since 2007. Our current 
project, funded by ANLEC R&D and BCIA, targeted the total 
system check, lab-scale result verification and process integration 
via the combustion of Victorian brown coal, either fully dried or 
wet, in a 3MWth pilot-scale facility during 2011–13.  

The project involves collaboration with a Chinese boiler 
manufacturer (Shanghai Boiler Works Co Ltd), three local power 
generators (EnergyAustralia and GDF SUEZ Australian Energy 
(Hazelwood and Loy Yang B) and two international research 
institutes (Chubu University, Japan and Shanghai Jiao Tong 
University, China). 

From the two year pilot-scale experiments, we have successfully 
confirmed the following advantages of oxy-fuel combustion 
technology for Victorian brown coal:

•	 A	stable	combustion	of	both	dried	and	wet	(~40wt%	
moisture) coals in 27–30 per cent O2 balanced by recirculated 
flue gas (see Figure 1).

•	 A	purity	of	no	less	than	80	per	cent	vol	for	CO2 to be 
achieved with approximately five per cent air leakage in the 
pilot-scale boiler (see Figure 2). Through the CO2 Processing 
Unit (CPU) installed downstream on an oxy-firing boiler, the 

CO2 concentration prior to storage could be improved to  
95–99 per cent. The reduction of flue gas amount by 
30 per cent in furnace was also confirmed.

•	 The	extremely	low	concentrations	for	corrosive	SO3 and 
NOx in flue gas, requiring less/no further purification when 
compared with black coal oxy-firing plant.

•	 Demonstration	of	a	smooth	change-over	(less	than	
30 minutes) between air versus oxy-firing modes.

Apart from these successful experimental investigations, detailed 
process flowsheeting was also conducted to assess the net 
efficiencies for the integration of oxy-firing technology with 
coal drying and super-critical steam conditions. The oxy-firing 

Pilot Scale Oxy-Fuel Combustion  
of Victorian Brown Coal

Figure 2. Brown coal oxy-firing flue gas composition, vol%
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plant for Victorian brown coal could deliver a net efficiency of 
approximately 28 per cent (LHV based) with CPU inclusive, which 
is comparable and even slightly better than the existing Victorian 
power plants (see Figure 3).    

The project results have been successfully disseminated at 
national and international conferences, and in peer reviewed 
high quality journal papers. 

Monash has also successfully developed advanced programming 
codes for tri-atomic gas radiation and adsorption coefficients, 
and char oxidation reactions. The university will receive royalties 
from the licensing of these codes to overseas power generators 
using brown coal (ie. lignite) as their feedstock. 

Recently, through the support of Australian Academy of 
Technological Science and Engineering (ATSE) under its Australia–
China Joint Co-ordination Group (JCG) program, we organised a 
two day workshop at Monash University in February, 2014. 

The workshop was titled Australia–China Oxy-fuel Combustion 
Workshop, and hosted 50 researchers with half from overseas 
research institutes including Huazhong University of Science 
and Technology (HUST) China, Sandia National Laboratory USA, 
Charlmers University of Technology Sweden, Forschunszentrum 
Juelich GmbH Germany and Chubu University Japan. Industry 
partners, including Callide A, were also invited to promote 
information exchange and collaboration between academics 
and industry. 

The opening speech for the Australia–China Oxy-Fuel Combustion 
Workshop at Monash University in February, 2014.

Figure 3. Net efficiency LHV-based for oxy-firing of brown 
coal in 600MWth super critical steam boiler integrated with 
internal/external dryer

Through the continued support of BCIA and our industrial 
partners, Monash is further promoting the R&D of oxy-fuel 
combustion technology by examining brown coal ash slagging/
fouling/deposition propensity under oxy-fuel mode and 
developing advanced computer programs for ash slagging/
fouling prediction.

We are also educating the next generation of low emission 
brown coal researchers with one full-time postdoctoral research 
fellow and three postgraduates currently working on this project. 
Two long-term visiting scholars from China have also been 
working on this project at Monash. 

Moreover, Monash is helping our industrial partners to further 
promote the deployment of this low emission coal technology 
through engineering design studies, retrofitting and even the 
manufacture of new purpose-designed oxy-fuel boilers. We aim 
to boost the commercialisation of oxy-firing technology in the 
Latrobe Valley in the foreseeable future. 
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Recently, Shell Australia organised the Global 
Energy Forum as part of a worldwide series of 
debates on the world’s future energy demand. 
The forum provided students and industry leaders with an 
opportunity to examine differing views on future energy 
supplies and their associated complexities and challenges. 

Sharmen Rajendran was one of four finalists selected to 
present at the forum from universities across eastern Australia. 
Sharmen is a PhD student at Monash University working on 
the BCIA-funded chemical looping research project.

THE URGENT NEED FOR CSS – MY THOUGHTS

I strongly believe that there is a growing need in the energy 
sector which will require the development of advanced 
engineering technologies to better meet the energy demands 
of the future while at the same time circumventing adverse 
environmental impacts. 

It is a well-known fact that over 60 per cent of the world’s 
energy is generated using fossil fuels and this value increases 
to around 95 per cent in Australia. 

Such a heavy dependency on fossil fuels for power 
generation has made the energy sector the principal source of 
anthropogenic greenhouse gas emissions. The main greenhouse 
gas produced, CO2, is extremely hazardous to the environment 
as it is the largest contributor to global warming. This results 
in extreme weather changes, degradation of the ecosystems, 
global temperature increase as well as engendering acute 
health problems. 

The concentration of CO2 in the atmosphere has increased 
from a value of 280ppm in the 18th century to over 390ppm 
at present, signifying an increase of over 40 per cent. 

The adverse effects of high greenhouse gas levels in the 
atmosphere has been studied in great detail by both 
governmental and non-governmental bodies around the 
world. The general consensus is the need for CO2 emissions 
to be halved over the next few decades to prevent irreversible 
catastrophic climate changes, this includes melting of the 
Arctic ice. 

Having said all of the above, the fact remains that fossil fuels 
will still continue to power the world for the foreseeable future 
as alternative technologies presently available in the market will 
not be able to replace conventional power plants due to low 
technological maturity, together with high capital and associated 
operational costs. 

The solution I proposed was to continue utilising fossil fuels 
but with carbon capture, while more research is conducted into 
maturing technologies employing other energy sources such as 
renewables. 

Carbon Capture and Storage (CCS) technologies allow 
for the generated CO2 to be separated and then stored in 
reservoirs such as underground geological foundations, deep 
saline aquifers, depleted oil reservoirs and bacterial ponds. 
This prevents the release of CO2 into the atmosphere hence 
mitigating its harmful effect on the environment. 

The downside of this technique is that it has a high cost 
of operation, but a breakthrough has been made with the 
inception of a process termed Chemical Looping Combustion 
(CLC). CLC is reported to be one of the most promising CCS 
options to-date due to its high carbon capture efficiency, while 
marginally increasing the cost of electricity. This is an excellent 
option for CCS and the only downside at present is the same 
that plagues most other options in the market – insufficient 
technological maturity. 

My research deals with chemical looping combustion of 
Victorian brown coal looking particularly at potential operational 
issues which may be encountered from the utilisation of such 
a feedstock. My project is supervised by Professor Sankar 
Bhattacharya and sponsored by both Brown Coal Innovation 
Australia (BCIA) as well as EnergyAustralia. 

I hope to add more knowledge in this field as I strongly believe 
that CCS, particularly CLC, will be the way to go with regards to 
clean energy generation of the future.

2013 Shell Global Energy Forum 
Winning Entry

By Sharmen Rajendran 
PhD Student in Energy, Fuels and Reaction Engineering Group, 
Department of Chemical Engineering, Monash University  
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PRESENTATION TO THE SHELL GLOBAL ENERGY FORUM

The Shell Global Energy Forum was held at The Australian 
Museum in Sydney in October 2013. 

The attendees of the forum were from diverse fields including 
energy, transportation, education, construction, legal, business 
and management. The night started out with drinks and canapés 
in one of the museum’s exhibits before moving into the hall 
which housed the forum. 

The forum was opened by Scott Wyatt, Vice President of Shell 
Australia’s Downstream Operations. He stated that energy 
demand is projected to double in less than a century, which will 
place significant stresses on energy resources globally. 

Mr Wyatt also talked about how Shell is collaborating with 
various groups from the industry, government and academia 
to ensure that everyone is involved in playing an active role in 
finding a solution to one of the defining issues of this century. 

Mr Wyatt’s speech ended with encouragement targeted at 
students to challenge Shell with new ideas and thoughts which 
may shape tomorrow, but asked that we start today. He then 
gave the floor over to the keynote speaker of the evening, 
Professor Veena Sahajwalla. Prof. Sahajwalla talked about her 
research involving the use of carbonaceous waste materials as 
feedstock for carbon-based industries such as iron making, steel 
making, and ceramics. 

Prof Sahajwalla ended her talk by saying that many of the items 
that we deem to be waste can be used as a feedstock in another 
process and that we need to be innovative in the way we view 
these things. 

Sharmen Rajendran presents his winning paper at the 2013 Shell Global 
Energy Forum.

FORUM DISCUSSION ON ENERGY RESOURCES  
AND RISING DEMAND

The finalists, including myself, were then invited to present a 
summary of our papers to the attendees of the forum. Following 
the presentations, guests had an opportunity to network with one 
another. It was an excellent opportunity to meet people from such 
diverse backgrounds to discuss a common problem; energy. 

After dinner, the finalists were invited on stage to participate in 
the highlight of the night, the Shell Global Energy Forum. The 
forum was facilitated by Mr Wyatt as well as Fairfax Australian 
Publishing Media Division Business Editor, James Chessell.  

The finalists were asked a few questions as to where they 
thought the world should get its energy from in the future. 
This involved elaborating on some of the points highlighted in 
our papers.

The forum was then opened to the attendees to ask questions, 
which led to many interesting discussions on topics including 
policies and awareness, to name a few. The forum was then 
called to a close and the rest of the night involved additional 
networking opportunities. 

Overall, the forum was a wonderful experience. It was 
encouraging and reinvigorating for me to see people from vast 
backgrounds coming together to discuss an important issue for 
the future as well as the present.
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UPDATE FROM BCIA POSTGRADUATE  
RESEARCH SCHOLARS

RESEARCH

As part of her BCIA-funded PhD project, Joanne had 
the opportunity to travel to Europe and the USA on 
a two-month collaborative research trip. Here she 
describes the aims and outcomes of the expedition, 
and demonstrates the many advantages to be gained 
by international collaborative activities at PhD level. 
My doctoral project Brown coal-derived syngas generation for 
higher value product processes focuses on the need for reliable 
fundamental data concerning the behaviour of Victorian brown 
coals (VBC) under high temperature, entrained flow gasification 
conditions.

Once such data is available, it can be used to develop models 
of the VBC gasification process with the view to utilising state-
of-the-art gasification technologies to convert this abundant, 
low quality resource into high quality, value added products for 
domestic and international markets.

In order to augment the research capabilities available to me 
at Monash and to foster international relationships, last year 
I was able to conduct some of the experimental work related 
to my thesis at Forschungszentrum Jülich GmbH (FZJ, Research 
Institute of Jülich) and Karlsruhe Institute of Technology (KIT) 
in Germany. I also attended the 38th International Technical 
Conference on Clean Coal and Fuel Systems, colloquially known 
as The Clearwater Clean Coal Conference, to formally present 
my project to an international audience.

The idea for the expedition and collaborative activities was 
conceived in mid-2012 when one of my two co-supervisors, 
Professor Sankar Bhattacharya, suggested that I submit an 
application for a grant from the Go8 Germany Joint Research 
Co-operation Scheme1. The application was successful, and 
funding was secured over two years to support reciprocal visits 
to FZJ. This new collaboration represents a continuation of the 
existing relationship between the Energy, Fuels and Reactions 
Engineering Group at Monash led by Prof. Bhattacharya and the 

International Collaborative Research at PhD Level

Opportunities and Advantages

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.

In this edition of Perspectives, BCIA scholarship recipient Joanne Tanner from Monash University updates us 
on her recent overseas research trip as part of her PhD project.

By Joanne Tanner 
Monash University  
PhD Candidate and  
BCIA Scholarship recipient (2011) 

Joanne conducting high pressure measurements at KIT to determine 
fundamental kinetic parameters of VBC gasification.

Division of Thermochemistry at the FZJ Institute for Energy and 
Climate Change Research (IEK-2) led by Dr Michael Müller.

The experimental work I undertook at FZJ involved using high 
temperature analytical techniques to determine the release of 
reactive, intermediate and condensable inorganic species from 
low rank coals under gasification conditions. Both Victorian 
brown coals and German lignites were used in this study, and 

1 http://www.go8.edu.au/university-staff/international-collaboration/go8-
germany-joint-research-co-operation-scheme #sthash.XtwApWnT.dpuf
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further work has been planned for a subsequent visit in 2014. 
The results of this and future related work may be used to 
predict which species will be released under various conditions, 
and to extrapolate the impact on downstream processes in 
commercial gasification applications.

Once the initial funding for the visit to Germany had been 
secured, it was decided to maximise this opportunity to gain 
exposure to the international research community with similar 
fields of interest by extending the research trip. Therefore, 
following the experimental work at FZJ, I attended the 2013 
Clearwater Clean Coal Conference – a prestigious international 
meeting of academic and industrial experts in coal utilisation and 
related fields.

As a student presenter and panel member, I was able to publicise 
my project and progress to date, to receive feedback from 
experts in the field and to build and develop networks with peers 
having common or related research areas. 

I returned to Germany after the conference to complete the 
final leg of my research trip and to instigate a new research 
partnership with the Division of Fuel Chemistry and Technology 
(CEB) in the Engler-Bunti-Institute (EBI) at KIT, headed by 
Professor Thomas Kolb. This collaboration was established 
through the connections of my co-supervisor, Professor Klaus 
R.G. Hein, a former BCIA Fellow, and was funded with a 
subsidiary grant from BCIA.

The aim was to use the complementary equipment 
available at KIT to expand the scope of my project and enable 
me to determine fundamental kinetic parameters at the high 
temperatures and pressures typical of entrained flow conditions. 
The data generated at KIT will be compared and contrasted 
with the ambient pressure measurements completed at Monash, 
and the results made available for future modelling and design 
applications.

This expedition, with its combination of collaborative research 
and conference participation, has proven to be an invaluable 
opportunity for me to network with peers and publicise my 
research project and results to date.

Joanne conducting high temperature gasification measurements at FZJ to 
determine the species evolved from Victorian brown coal.

I have also been able to extend the scope of my research to 
better represent industrial gasification processes by forming 
relationships with international partner institutes having 
capabilities complementary to those available to me domestically. 
I am looking forward to returning to Germany this year to 
continue my work with the group at FZJ and expect once again 
to be able to incorporate additional beneficial activities into 
the expedition.
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Bringing together Australian and international leaders in the coal sector, oil and gas industry, 
technology providers, government, academia and non-government organisations  (including 
environmental NGOs) committed to global greenhouse gas mitigation.

Focusing on:
 Australian and international CCS projects

 CCS research and new technologies

 how CCS will evolve in the future energy mix and complement other low-emission technologies

 economic, social, policy and regulatory issues

 strategies for addressing barriers to the global deployment of CCS

 international collaboration and knowledge sharing

 effective community engagement strategies.

Australasia’s pre-eminent carbon capture and storage event

BCIA is committed to both skills development for 
new low-emissions brown coal technologies and 
the creation of new commercial opportunities for 
such technologies. 
Recognising that Australia is part of a global community working 
towards improved brown coal technologies, our company strongly 
supports international linkages. We do this through formal 
linkages, such as our reciprocal membership with JCOAL in Japan 
and the Lignite Energy Council in the USA, as well as through 
research projects and seminars that help create and maintain links 
with leading overseas organisations with brown coal expertise. 

Often our research projects include the involvement of PhD 
students, helping to build relationships that will assist in the 
student’s career development, and this newsletter highlights 
several examples of this. 

BCIA recently provided support for Joanne Tanner, a PhD 
student at Monash University, to travel to Germany to undertake 
experimental work at Karlsruhe Institute of Technology and 
Forschungszentrum Jülich GmbH (FZJ). This exchange has helped 
to build and strengthen the relationship with FZJ, providing 
Australian students with direct access to world-leading expertise 
in ash and slag chemistry.

Dr Lian Zhang’s pilot-scale oxy-fuel combustion project has 
been an effective vehicle for building strong linkages with 

Shanghai Boiler Works Co Ltd (SBWL), the second-largest boiler 
manufacturer in China. Dr Zhang’s project involves regular trips to 
Shanghai to participate in trials of oxy-fuel combustion of Victorian 
brown coal in SBWL’s pilot boiler facility, including Dr Zhang 
himself, postdoctoral research fellow Dr Jian Zhang, and PhD 
students Baiqian Dai, Wirhan Prationo and Anthony De Girolamo. 
In return, SBWL has seconded three employees, Dr Xiaojiang Wu, 
Dr Kai Yan, and Dr Xueyuan Xu, to work at Monash University for 
a year each, with funding assistance from ATSE/JCG.

BCIA has also recently supported a number of seminars and 
events bringing together researchers from countries such as 
China, Australia, Germany, Japan, Sweden and the USA for 
fruitful discussions.  International exchanges and workshops 
such as these help to break down the barriers of distance and 
cultural differences, and build the cooperative and constructive 
relations that are needed to foster new commercial brown coal 
developments in Australia.

BCIA is confident that our current research projects will 
create enthusiastic ambassadors for the Australian brown 
coal community and researchers who will continue to build 
cooperative relationships wherever their career takes them. 

We are always keen to hear about how BCIA can assist in the 
development of links between Australian researchers and the 
global technology community, to help accelerate the uptake of 
environmentally sustainable brown coal developments – if you 
have ideas, please get in touch.

International Linkage and Skills Development Opportunities
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Another two events in BCIA’s highly regarded 
research seminar series were held late last year. 
Both focused on gasification, with a short course 
run by the Environmental Energy Resource Centre 
(EERC), and a Coal to Products seminar titled 
Gasification, Pyrolysis and Beyond, supported by the 
CarbonNet Project through the Department of State 
Development, Business and Innovation.  
The one-day short course on gasification technologies was run 
by Jason Laumb and Josh Stanislowski of the Environmental 
Energy Research Centre (EERC) at the University of North 
Dakota. The EERC is a world leader in gasification research. 
Mr Laumb and Mr Stanislowski provided an excellent overview 
of a wide range of aspects of gasification, including large scale 
commercial technologies, syngas clean-up and CO2 capture 
technologies, end-products and cost analysis to name a few.

The course was very well received by all participants and it was 
clear that there is significant industry and research interest in 
gasification technologies and in the range of products that can 
be created from syn-gas. The one-day format only skimmed the 
surface of the knowledge that the EERC has in this area, as was 
clear in the practical advice available from the presenters.

The seminar – Gasification, Pyrolysis and Beyond – was held 
the following day and opened by the Deputy Secretary, 
Department of State Development, Business and Innovation, 
Ms Sandra Denis. A diverse agenda of local, national and 
international speakers followed, updating the audience on the 
latest technologies and key issues for brown coal in relation to 
gasification and pyrolysis.  

Dr Andrew Minchener OBE, Managing Director of IEA Clean 
Coal Centre (CCC) in the UK delivered the keynote address 
on Coal gasification for chemicals, gaseous and liquid fuels 
in Asia. He also launched the IEA CCC report Challenges and 
opportunities for coal gasification in developing countries at 
the seminar.

Dr Minchener – author of the report – told the seminar that 
“China has a major government-backed coal-conversion 

SEMINAR

BCIA SEMINAR SERIES:  
Gasification, Pyrolysis and Beyond

development and deployment program. Building on new 
technologies from a strategic R&D program, coal-to-chemicals 
processes are set to become a significant, large scale commercial 
element in China’s economy. Victoria’s world-class brown coal 
deposits also provide major opportunities for the deployment 
of large scale coal gasification technologies that could convert 
brown coal to fertilisers, liquid fuels and fine chemicals.” 

The plenary session included presentations from Mr Laumb of 
EERC on coal to products in the United States and Professor 
Frank Larkins from the Department of State Development, 
Business and Innovation provided his personal views on brown 
coal to products.

Another three sessions followed, the first looking at gasification 
technologies ready for commercial deployment on Victorian 
lignite with presentations from gasification technology vendors 
including: HRL Developments, Air Liquide Global E&C Solutions 
(from Paris), Esvin Advanced Technologies Ltd (from India) 
and Mitsubishi Australia Limited. A discussion panel with the 
speakers generated strong audience interest and participation.

Session two had an R&D focus with presentations from 
researchers on what the future might hold. Speakers included 
representatives from CSIRO Energy Technology, Monash 
University and Thermaquatica Inc.

The final session focussed on potential Australian brown coal 
projects and markets with presentations from Latrobe Fertilisers 
on the Latrobe urea project, GHD/Coal Energy Australia on 
reducing CO2 emissions via pyrolysis of lignite and CORE 
Minerals Resources Pty Limited on coal refining.

More than 130 participants registered for the seminar, with a 
good mix of industry and research organisations in attendance 
also providing great networking opportunities.  

Positive feedback from attendees indicates a need for more of 
these seminars to keep the industry up-to-date with what is 
going on with research and technologies – and to bring together 
like-minded people to network.

BCIA would like to acknowledge the CarbonNet Project for their 
sponsorship of this event.

Dr Minchener delivers the keynote address.

BCIA Coal to Products research seminar – Gasification Pyrolysis and Beyond –  
panel presenters.
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RESEARCH AND DEVELOPMENT
Late last year, BCIA announced that our latest competitive R&D 
funding round had been over-subscribed. Nearly 40 companies, 
ranging from large multinationals to medium-sized enterprises, 
were represented across the 18 project applications received.

Successful applicants have been selected by the Board and 
research contract negotiations are now in progress. Details 
about the new research portfolio will be announced when 
contracts are finalised.

The focus of the current funding round is on projects that 
can increase the efficiency of brown coal power generation, 
reduce CO2 emissions and improve profitability of the local 
industry. However, BCIA is also seeking to promote new uses for 
brown coal other than for power generation. There are several 
projects currently under way at Monash University to investigate 
innovative new uses for brown coal. 

One project, led by Associate Professor Tony Patti, is exploring 
the potential of brown coal and coal-derived extracts to promote 
plant growth and improve soil health. A significant finding 
of this project has been that the ancient lignin structures in 
brown coal are very effective in binding ammonia. The practical 
implication is that brown coal and humate products can help 
to retain Nitrogen (N) fertiliser nutrients in the soil for longer 
periods, thus increasing fertiliser use efficiency by reducing losses 
through leaching and volatilisation to the atmosphere.

The researchers are now investigating a new type of fertiliser 
inspired by this discovery, comprising a blend of brown coal and 
chemical N fertilisers, for example urea, MAP and DAP, as well as 
combinations of brown coal and Phosphorus fertilisers. 

To accomplish this, Dr Patti’s team is collaborating with another 
group at Monash University, led by Associate Professor Andrew 
Hoadley. BCIA is funding Dr Hoadley’s team to investigate new 
methods to stabilise brown coal by granulation. Both projects 
are also being assisted with technical expertise being contributed 
by local company, Torreco, and Wisconsin-based FEECO 
International.

This collaboration has led to the development of several new 
prototype products that are currently being investigated in 
greenhouse trials, with a view to fine tuning the product 
formulation. This represents an exciting new use for brown coal, 
with potential to bring benefits to farmers across Australia.

In a completely different area, a project led by Professor Alan 
Chaffee is seeking to upgrade brown coal for use as coking coal 
in blast furnaces for iron making, which is a relatively high value 
application. The ‘holy grail’ of this project is a product with high 
mechanical strength and low reactivity, which has been pursued 
by a number of research groups over the years. 

Recent work at Monash University has shown that a product 
with high strength and low reactivity, approaching that of 
conventional coke, can be produced at laboratory scale. The 
researchers are now seeking to confirm this result using standard 
industrial quality assurance procedures, to ensure that the 
project remains on target to meet industry needs.

COMMUNICATIONS  
AND STAKEHOLDER RELATIONS
The announced closure of several large Australian manufacturers 
and energy users has heightened public interest in advanced 
manufacturing opportunities for the conversion of brown coal 
into value-added products.

In collaboration with our members, BCIA recently submitted a 
discussion paper to the manufacturing industry taskforce; the 
Australian Government Economic Review (available from BCIA’s 
member portal).

The BCIA paper outlined several prospective and emerging 
lignite-derived manufacturing sectors in Australia. It also 
identified key technology and infrastructure building blocks 
which would fast track progression of low emissions, brown 
coal manufacturing.

Cheap electricity derived from brown coal has supported 
Victoria’s manufacturing sector for many decades. There is 
also the potential to create a new generation of manufacturing 
industries, based on value-added applications of upgraded 
coal products.

Blast furnace coke and new, efficient fertilisers are just two 
examples of what is possible. With these and other innovations 
in development, the future for brown coal in Victoria indeed 
looks bright.

During the past four years, BCIA has unlocked more than 
$50 million total investment in brown coal R&D and skills 
development.

NEWS

What’s News at BCIA?
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Lignite Energy Council’s primary objective is to maintain a viable 
regional lignite coal industry and enhance development of 
America’s lignite coal resources for use in generating electricity, 
synthetic natural gas and valuable byproducts.

Based in North Dakota, members of the Lignite Energy Council 
include mining companies, major users that use lignite to 
generate electricity, synthetic natural gas and other valuable 
byproducts, and businesses that provide goods and services to 
the lignite industry.

At the heart of the Lignite Energy Council’s efforts are programs 
covering four separate areas:

•	 Government	action

•	 Research	&	Development

•	 Education

•	 Public	Relations	&	Marketing

Through these programs, the Council provides timely, accurate 
information that enables elected officials, government leaders and 
the public to make sound, informed decisions on lignite issues.

The R&D program is a joint venture between industry and 
the State of North Dakota. The program helps maintain jobs, 
increase economic activity and tax revenue to the state and local 
government entities. As regulations are implemented to reduce 
emissions from existing power plants, research and development 
activities that lead to new novel technologies become 
increasingly important.

MEMBERSHIP

For more information, please visit www.lignite.com

Events Calendar
1–5 JUNE 2014
39th International Technical Conference on Clean  
Coal & Fuel Systems, Clearwater, Florida, USA

The Clearwater Clean Coal Conference has earned a 
reputation as one of the premiere conferences on coal 
technologies as it grows in size and scope since its inception 
in 1975, with nearly 300 in attendance in 2013. The 
conference offers participants 150 technical presentations 
over four days in five concurrent sessions, as well as a 
selection of short courses and panel sessions to provide 
attendees with the most up-to-date information.  
Visit http://www.coaltechnologies.com/ 

9–11 JUNE, 2014
MBA in Clean Coal Technologies, Beijing, China

This training course illustrates how the power utilities and 
other coal-utilization sectors are adopting a range of new 
clean coal technologies. Other coal-based technologies are 
also under development in China and other regions.  
Visit http://www.cdmc.org.cn/2014/ccf/Training.asp 

9–13 JUNE, 2014
13th Clean Coal Forum, Beijing, China

Be informed on the latest trends in Asia’s coal market. This 
conference will address the most critical industry issues 
affecting your performance objectives in China and globally 
and will aim to help you gauge the pulse of this dynamic 
industry and stay abreast the most advanced clean coal 
technologies. Visit http://www.cdmc.org.cn/2014/ccf/ 

29 JULY 2014, 9AM – 3PM
Job Skills Expo, Lardner Park, Warragul, Victoria

Employers have the opportunity to showcase their business 
and the skills involved in their trade or profession, attracting 
young people to their industry. Young people have the 
opportunity to try their hand at different occupations and to 
find out firsthand information about careers and pathways.  
For more information or to become involved contact  
Lisa Briggs on 0459 332 868.

31 AUGUST – 3 SEPTEMBER 2014
2014 National Carbon Capture and Storage Conference, 
Sydney, Australia

This biennial conference, ‘CCS in Action: Today, Tomorrow 
and Beyond’, will bring together eminent Australian 
and international CCS experts, project proponents, 
innovative members of industry, senior policy and decision 
makers and leading scientific thinkers. To register your 
interest, visit https://www2.iceaustralia.com/ei/getdemo.
ei?id=246&s=_4D80M0YPM or for information about past 
conferences, visit www.nationalccs.com.au

15–17 SEPTEMBER 2014
10th European Conference on Coal Research 
and its Applications (ECCRIA)

This conference is organised by the Coal Research Forum to 
encourage, promote and co-ordinate basic research on coal, 
coal characterisation, coal products and coal utilisation in 
the UK. The purpose of this conference is to bring together 
researchers in universities, with participants from industry, 
who are also carrying out research or are interested in 
the application of the research in industry. Visit http://www.
coalresearchforum.org/conference.html

Investing in a low-emissions 
future for brown coal

BCIA MEMBER

Spotlight on BCIA Member
Lignite Energy Council 
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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:

•	 commissioned	research	reports	including	intelligence	
gathering and in-depth analysis of global activities and R&D

•	 access	to	research	reports	and	the	ability	to	inform	and	
identify focus areas for BCIA sponsored PhD projects 

•	 access	to	seminars	and	published	reports	on	BCIA’s	extensive	
research program including development and demonstration 
projects

•	 access	to	wide-ranging	expertise	in	government,	industry	
and R&D

•	 participation	in	BCIA’s	skills	development	activities,	
international linkages and networks and community forums 

•	 recognition	of	each	member	organisation’s	commitment	
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 – Show Your 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 2014. Our current 

members include:Investing in a low-emissions 
future for brown coal

BCIA MEMBERS


