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CEO’S UPDATE 

 

Dr Phil Gurney 
BCIA Chief 
Executive Officer 

As regular readers of Perspectives will know, BCIA invests in research and 

development activity to accelerate the deployment of a wide range of low emissions 

applications of brown coal. One area that does not receive much attention from the 

general public is the agricultural use of coal, which includes coal-derived soil 

conditioners and fertilisers. I hope that this issue of Perspectives will shine some light 

on these exciting opportunities. 

In addition to the articles on agricultural uses of coal, you will find an update on the IEA’s Clean Coal Technologies 

conference that I attended in Poland, and an article by Erik Meuleman on the safety issues of working with CO2, as 

well as BCIA’s regular Research and Skills update sections. In the Skills section, you will also find information on 

Mamun Mollah and Sharmen Rajendran, two PhD students who have now completed their work on BCIA funded 

projects. Both have now submitted their PhD theses, and are looking for their next job – please follow up with them 

if you know of any suitable opportunities. 

The four main articles in this issue show how coal and coal derivatives can be used to improve soil health and 

achieve competitive yields at reduced input cost. In terms of carbon emissions, agriculture is the fourth largest 

sector of Australia’s economy, contributing nearly half the emissions of the electricity sector. As you will see, by 

improving productivity and offsetting the use of more carbon intensive fertilisers, coal-derived products can make a 

contribution to reducing the greenhouse gas emissions of the agriculture sector. 

http://www.bcinnovation.com.au/1411EVENTS
http://www.bcinnovation.com.au/1411EVENTS
http://www.bcinnovation.com.au/149TECHNOLOGY
http://www.bcinnovation.com.au/143SKILLS
http://www.bcinnovation.com.au/143SKILLS
http://www.bcinnovation.com.au/Issue142015
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The gasification route for coal-to-urea is well known and there are a significant number of these plants built 

worldwide, with plans for the development of a project in the Latrobe valley in Australia – however this route for 

coal-to-fertiliser is carbon intensive unless carbon capture and sequestration is used. Alternate coal-derived 

fertilisers and soil conditioners aim to make use of the humic and fulvic acids from brown coal, and the ability of coal 

to build soil structure and beneficial microbial communities.  

As you will see in the article by Tony Patti of Monash University, brown coal and coal-derived products can have 

quite dramatic effects on plant growth. However, the research indicates that the success of such products – on their 

own – depends on a favourable combination of plant species, microbial community and environmental factors. 

In the course of this research, it became clear that ionic groups on the surface of brown coal can bind to plant 

nutrients, particularly ammonium and phosphate. This led to the novel idea that a combination of brown coal or 

humates with chemical fertilisers could deliver greater fertiliser use efficiency by releasing the nutrients more slowly. 

Research to date indicates that combinations of fertilisers with brown coal can improve the plant availability of both 

urea and superphosphate, and can substantially reduce the greenhouse gas emissions associated with urea 

applications. 

Fertilisers need to be applied using conventional methods such as spraying for liquids, or application of pellets for 

solid fertilisers. Torreco and Feeco Australia have been contributing to the research, by applying novel torrefaction 

and granulation processes that can efficiently dry brown coal and other difficult-to-handle biomaterials, making 

them much easier to grind and granulate. With the success achieved to date, these companies are looking to scale 

up their facilities, to allow production of small commercial batches of fertiliser for large-scale field trials and market 

evaluation. 

The Australian Government's Emissions Reduction Fund (ERF) provides financial incentives for implementation of 

low-emissions farming practices. These emissions reduction projects compete on price for a contract to deliver 

Australian Carbon Credit Units (ACCUs). Corporate Carbon is an aggregator company that manages all of the 

necessary registration, implementation, monitoring, reporting, audit and ACCU issuance activities. Corporate 

Carbon’s article shows how coal derived fertilisers could be used to create ACCUs is in association with irrigated 

cotton crops, where the emphasis is on reducing the use of synthetic nitrogen fertilisers, but that a change in 

methodology would be required to allow the issuance of ACCUs for coal-derived fertilisers used on grazing land. 

I hope that you enjoy this ‘ground breaking’ issue of Perspectives. 

 

SKILLS 

Urea-coal blends and plant trial for P-humate blends 
By Azita Kargosha and Biplob Saha, PhD Candidates, Monash University; Supervised by 
Assoc. Prof. Tony Patti, Monash University, School of Chemistry 

Global use of chemical fertiliser, specifically nitrogen, phosphorus and potassium (N, P and K), is rising steadily, 

driven largely by China, the United States and India. By 2030 fertiliser applications in these regions are expected to 

increase by about 50%. However, much of the fertiliser applied to crops is not utilised by the plants and is wasted. 

For example, during the period 1950–1990, the application of nitrogen fertiliser increased by 15 times, whereas the 

amount of N utilised by plants increased by only three times. The remaining fertiliser was lost through a variety of 

mechanisms, including leaching, volatilisation, and breakdown by microorganisms, as well as chemical processes 

such as hydrolysis and precipitation. 

http://www.bcinnovation.com.au/144RESEARCH
http://www.bcinnovation.com.au/145RESEARCH
http://www.bcinnovation.com.au/147RESEARCH
http://www.bcinnovation.com.au/147RESEARCH
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The excess fertiliser entering the environment leads to problems such as algal blooms, contamination of 

groundwater and release of ammonia and nitrous oxide into the atmosphere. Nitrous oxide is a potent greenhouse 

gas and causes acid rain and the destruction of atmospheric ozone. Repeated applications of chemical fertilisers can 

alter the soil composition, increasing the salinity and the concentration of heavy metals. 

The most widely used nitrogen fertiliser, urea, is synthesised from ammonia which, in turn, is produced from 

hydrogen (from natural gas) and nitrogen (from the air). Phosphorus fertilisers, on the other hand, cannot be 

economically synthesised from chemical precursors but must be mined. Phosphorus is thus a non-renewable 

resource and is in short supply. Globally, it is expected that peak phosphorus production from mining will occur at 

around 2030. It is therefore important to find more efficient ways to use chemical fertilisers, to make the most of 

vital but increasingly scarce resources, and to minimise their harmful impacts on the environment. 

Two BCIA-funded PhD students at Monash University, Mrs Azita Kargosha (Figure 1) and Mr Biplob Saha (Figure 2), 

are investigating the potential of brown coal to increase the efficiency and availability of N and P fertilisers. These 

two projects build on the observation that the charged ionic groups within brown coal, or on coal-derived humates, 

can bind with N and P fertilisers, making them available in slow-release form.  

Biplob Saha is investigating combination products containing N fertilisers, while Azita Kargosha is evaluating the 

performance of superphosphate-based blends. Both students are part of the Soil Carbon Group within the School of 

Chemistry at Monash University, under the supervision of Associate Professor Tony Patti. Azita Kargosha is nearing 

the completion of her PhD project, while Biplob Saha (Figure 2) has completed the first year of his project. 

  
Figure 1: Azita Kargosha analysing soil samples. Figure 2: Biplob Saha with the columns used to monitor 

fertiliser behaviour in soil. 

The students have been assisted in their work by two local companies, Torreco and Feeco Australia. Torreco uses a 

torrefaction process to heat the brown coal briefly in an oxygen-deficient atmosphere, which makes the coal very 

dry and brittle, and thus easier to grind and granulate. Feeco has expertise in granulation technology, and has 

produced small batches of granules containing blends of brown coal / humates and chemical fertilisers, for testing at 

Monash University. 

The two complementary projects have a focus on understanding how brown coal influences the fundamental 

interactions between the fertiliser, soil and plant. This fundamental understanding is essential for optimisation of the 

performance of coal-based fertilisers, but has not previously been studied in any detailed.  

By supporting the training of these two PhD students, BCIA is helping to create opportunities for new, 

environmentally-friendly products from Victorian brown coal. The specialised skills that are being developed will 

underpin the development of the new commercial fertiliser products described elsewhere in this newsletter. 
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BCIA supported PhDs 

BCIA supports a range of PhD students, through scholarships, project funding and training. Two students who have 

been working on BCIA supported projects, Sharmen Rajendran and Mamun Mollah, have recently submitted their 

theses, and are now looking for the next step in their careers. 

 

Sharmen Rajendran’s PhD topic has been in the area of chemical looping combustion of Victorian 

brown coal. Sharmen is currently looking for an opportunity to apply the skills he has learned in 

the advancement of energy technologies, within a team environment. To find more information 

on Sharmen's PhD work, please refer to Issue 7 of ‘Perspectives’ newsletter, which can be found 

HERE. 

Please contact Sharmen at rsharmen@gmail.com if you know of any suitable job opportunities. 

 

Mamun Mollah’s PhD topic has been in the area of blast furnace coke production from Victorian 

brown coal. Mamun is now seeking a research opportunity with a focus in the metallurgy / blast 

furnace coke production / iron and steel production / brown coal upgrading / high temperature 

chemistry areas. 

Please contact Mamun at mamun.mollah@monash.edu if you know of any suitable job 

opportunities.  

 

RESEARCH 

Promising future for Victorian brown coal in Agriculture 
By Assoc. Prof. Tony Patti, Monash University, School of Chemistry 

Brown coal or lignite is widely marketed for agricultural uses in different parts of the world. The high humic acid 

content, ion exchange properties, water holding capacity and relatively stable forms of carbon make it an ideal soil 

amendment, source of humic acids and a likely candidate for organo-mineral fertiliser formulations. Victorian 

brown coal possesses all these qualities and this resource holds great potential for developing new industries for 

agriculture and improving soil quality. 

The research team led by Associate Professor Tony Patti at Monash University has been investigating various aspects 

of agricultural applications of Victorian brown coal for over 15 years and more recently, a 3-year project sponsored 

by BCIA has realised some promising outcomes. 

The various components of the investigation have led the group to a recent focus into improving the efficiency of 

nitrogen and phosphorus delivery to plants through improved fertiliser formulations involving Victorian brown. 

Improving the efficiency of N and P fertilisers is of paramount importance for food security, minimising detrimental 

environmental effects and delivering economic benefits to the farmer. In addition, the brown coal provided through 

ongoing fertiliser applications leads to cumulative increases in soil carbon. Two PhD researchers have independently 

been investigating blends of brown coal with urea and a commercial brown coal derived potassium-humate with 

triple superphosphate (Biplob Saha and Azita Kargosha respectively).  

Biplob Saha has shown that NH4
+ release is suppressed from urea-brown coal blends in water and ammonia gas 

release from soil columns was also suppressed (Figure 1). 

http://www.bcinnovation.com.au/2013Newsletter075
mailto:rsharmen@gmail.com
mailto:mamun.mollah@monash.edu
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Figure 1: Release of NH4

+
 from urea brown coal blends in water. 

Furthermore, brown coal-urea blends showed a remarkable decrease in the daily emissions of N2O from soil 
columns, compared to urea (Figure 2). 

 
Figure 2: Cumulative N2O emissions from the surface of the soil columns. 

The blends that included brown coal had lower N2O and NH3 emissions and maintained higher mineral N in soil. 

These results suggest that blending of urea with the coal can reduce gaseous nitrogen emissions and retain more 

mineralised N in the soil, thus providing greater amounts of available N to crops.  

Fertiliser blends involving brown coal are not yet available on the Australian market, though humic materials derived 

from low rank coals have been used commercially to coat urea pellets. Our research work at Monash University has 

greatly benefitted from the assistance provided by two local companies, Torreco and Feeco Australia, who prepared 

the high quality granulated fertiliser blends used in our experiments. 

Another significant and completed part of the Monash study involved an extensive investigation into commercial 

humic acid based products derived from Victorian brown coal. These products are typically prepared by potassium 

hydroxide extraction and/or digestion of the coal and are sold in both liquid and solid forms. They are claimed to 

have significant beneficial effects on plant growth and soil microbial populations. Dr Karen Little (BCIA-sponsored 

PhD graduate) undertook an extensive study on the effects of a commercial potassium humate on plant growth and 

soil properties. This study showed that the abundance of soil bacterial families associated with nitrogen cycling was 

altered in response treatments with the soluble potassium humate granules (Figure 3), though the implications of 

this are not well understood. 
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Figure 3: Effect of commercial potassium humate on N-cycle soil microbial population. 

In addition, Dr Little was also able to show that ryegrass growth in a limited outdoor trial was significantly stimulated 

by treating the soil with a commercial potassium humate (Figure 4) in the early growth stage of the trial. The effect 

was not sustained in the longer term. 

 
Figure 4: Ryegrass treated with a commercial potassium humate. 

BCIA-funded postdoctoral researcher, Dr Michael Rose, played a central role in the Monash project and conducted a 

number of laboratory and field studies on commercial humates and as-mined Victorian brown coal. Despite a range 

of plant growth investigations covering pasture (ryegrass and mixed pasture) cereals (wheat) and vegetables (leeks), 

responses to these humates were spasmodic and no clear trend emerged. A number of these plant growth studies 

were conducted in the field on operating farms and the results were communicated to local farmers through public 

information sessions. 

Where brown coal itself was applied, soil properties were improved and carbon level increases were observed. 

Suppliers of commercial humates and humic acid containing products generally recommend application rates that 

are significantly below the levels of the organic matter (and hence humic materials) already present in the soil, yet 

beneficial effects, even at these low levels, have been reported. These applications rates were also used in the 

Monash work, as well as some higher levels.  

The variability in the observed responses encouraged the Monash team to undertake an extensive survey of the 

literature where humic substance effects on plant growth were reported. A meta-analysis of 81 peer-reviewed 

research papers was undertaken (Rose, Patti et al., 2014) reporting data from 181 different experiments. The 

findings revealed that positive, negative or neutral responses have all been reported. It is likely that negative and 

neutral responses are underreported, as unsuccessful experiments tend not to be reported in the scientific 

literature.  
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The literature analysis revealed that humic materials from compost sources (25%–29% increases in plant growth) 

significantly outperformed brown coal (12% increase) and peat-derived (4% increase) humates. The plant growth 

responses are linked to complex interactions between humic substances and their source, application rates, soil 

types, environmental conditions and plant species, hence a ‘one-size fits all’ product or solution is unlikely. Given the 

low application rates used, changes in soil characteristics are only likely over longer time periods of time through 

cumulative effects, so may not show in short-term field trials.  

An important development in modern agriculture is the growing use of microbial inoculants as plant growth 

promoters, often marketed as ‘biostimulants’. Master of Science graduate Tran Thi Kim Cuc (AusAid and BCIA 

supported) investigated the potential of Victorian brown coal as a microbial inoculant carrier. Cuc’s work showed 

that brown coal supported survival of nitrogen fixing bacteria during a 3-month storage period to almost the same 

level as a conventional peat carrier used in a commercial product.  

Cuc’s work also provided important information by revealing that microbial factors are likely to play a significant role 

in the variable plant growth responses observed with humate-containing amendments and treatments added to 

soils. A glasshouse pot trial with rice showed significant differences between treatments, with Victorian brown coal 

having the most positive effect on plant growth, particularly when inoculated with nitrogen fixing bacteria. The coal 

preparation also outperformed a conventional peat carrier. These results combined with the previous work of Dr 

Rose and Dr Little also assist in understanding why very low levels of humic materials applied to soils and plants can 

have such dramatic effects (Figure 5). 

 
Figure 5: Rice in glasshouse trial after 30 days. 

It is still not well understood how the interactions between microbial populations, plants and humic-rich substances 

lead to improved nutrient acquisition, increased soil carbon through greater biomass production and generally 

improved soil health. However, the evidence suggests that there are potentially significant benefits to be realised. It 

is anticipated that brown coal will provide a very important source of humic materials for new commercial products 

in Australia. 

The initial Monash team of Associate Professor Antonio Patti, Professor Roy Jackson, Associate Professor Tim 

Cavagnaro (now at Adelaide University, Waite) and Dr Mick Rose (NSW DPI, Wollongbar), continue to work to 

together and are optimistic that the way forward is to combine Victorian brown coal with conventional chemical 

fertilisers and possibly microbial inoculants, hence improving fertiliser use efficiency and improving soil fertility 

through the additional soil carbon that can be stored. 

 

BC + 1N BC Peat + 1N Peat ControlBC + 1N BC Peat + 1N Peat Control

BC = Victorian brown coal

1N = Microbial inoculant
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Torrefaction of brown coal for fertiliser and energy products 
By Mark Frecheville, Director, Torreco Pty Ltd 

Torrefaction is a process that can be used to convert brown coal, biomass and other organic materials into valuable 

energy and beneficial products, involving the thermochemical treatment of carbonaceous material at 200°C to 

400°C. It is carried out at atmospheric pressure or greater, and in the absence or near absence of oxygen. The 

process drives off water, releases volatiles and changes the structure of materials so they can be ground, blended 

and processed to create new value-added products. Torrefaction produces volatile vapours that are burned to 

create the heat needed to drive the process. For organic materials the final product is a residual solid, dry, 

blackened material which is commonly referred to as ‘torrefied biomass’ or ‘bio-coal’. 

While torrefaction technology has traditionally been used to process biomass for the creation of wood fuel pellets 

for use in co-fired power stations, there are other applications and potential markets that involve coal. Brown coal, 

in particular, is a suitable material for torrefaction because of its moisture content, potential for energy densification 

and inherent agricultural and soil amendment properties. Accordingly there are torrefaction opportunities such as 

coal to fertiliser and upgrading brown coal and biomass to form renewable energy Black Coal Equivalent (‘BCE’) 

fuels.  

Coal based carbon fertiliser 

The Australian agriculture industry consumes 5–6 million tonnes of chemical fertiliser annually, providing 

approximately 1 million tonnes of nitrogen (N), half a million tonnes of phosphorous (P) and two hundred thousand 

tonnes of potassium (K) (reference Fertilizer Australia Inc.). In excess of 50% of N:P:K products are imported. The 

industry also uses approximately 1 million tonnes of organic based products such as manures and compost.   

Growing demand for biological and conservation farming systems is creating opportunities for products that recover 

and recycle nutrients in sustainable ways, thereby reducing reliance on chemical fertiliser, potentially replacing 

imported products and mitigating exposure to global supply and demand pricing issues. As a result, research into 

biological farming practices is on the rise, with a focus on soil health, carbon and food security.  

Brown coal and other lignites are rich in humic materials and have potential to create high performance agricultural 

products, especially when combined with nutrients recovered and recycled from agricultural and bio-based waste 

streams (e.g. chicken manure and other animal wastes). 

Coal based fertilisers are low cost, carbon-based soil enhancement products that can be manufactured by drying and 

crushing brown coal into fine particles, adding beneficial trace elements, and then granulating the outputs so they 

can be can be handled and delivered to soil with existing agricultural plant and equipment.  

Since the colonisation of Australia, the average organic carbon content in agricultural soils has fallen from 5 per cent 

down to 0.5 per cent, affecting soil structure and crop productivity. Coal based fertilisers have the potential to build 

soil carbon through improved nutrient availability, increased plant growth and enhanced photosynthetic activity, 

leading to healthier soils and higher productivity. Other potential benefits offered by coal based fertilisers include 

reduced farm input costs and reduced greenhouse gas emissions from the manufacture of chemical fertilisers. 

Research into biological farming systems is currently being done by universities throughout Australia, including 

Victoria. Torreco and Feeco Australia have been working with researchers at Monash University to develop 

granulated coal based fertilisers, which are currently under evaluation. High quality, dense granules have been 

produced at laboratory scale by Feeco Australia (refer to Figure 1 and Figure 2), based on the extensive granulation 

expertise developed by its parent company, Feeco International. Torreco and Feeco Australia have also produced 

granulated fertilisers based on Victorian brown coal for Australian Carbon Fertilisers, for evaluation in field trials. 
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Figure 1: Product development – formation of granules 

(FEECO Australia). 
Figure 2: Fertiliser granules suitable for application with 
standard agricultural delivery systems (FEECO Australia). 

To date, positive results have been observed with coal based granulated fertiliser and soil amendments, suggesting 

the potential to achieve comparative yields at reduced input cost. There appear to be opportunities for Australian 

farmers to achieve competitive yields at a cost advantage over traditional applications of chemical fertiliser, with the 

potential to contribute to improved food security and sustainable farming practices.  

Feeco International has the technology expertise necessary for a commercial granulated fertiliser factory (see 

Figure 3). However, further field trials and product validation work is required to justify the investment in such a 

facility. Unfortunately, the laboratory-scale equipment used to produce granulated coal based fertilisers to date is 

too small to produce the quantities needed for large-scale field trials.  

 
Figure 3: The pilot demonstration facility is a precursor to commercial scale fertiliser production plants that can be scaled to 

produce granulated fertiliser products in volumes ranging between 15,000 and 200,000 tonnes per annum (FEECO International). 

Feeco International is seeking local support for construction of a world class applied research and product 

development facility in Victoria, to support the commercial development of granulated fertilisers based on brown 

coal and other organic inputs. The envisaged industry extension facility would include a torrefaction / granulation 

pilot demonstration plant capable of manufacturing sufficient volumes of products for in-field trials and validation; 

this in turn would accelerate the creation of end market demand and help de-risk investment in commercial scale 

plants. Ancillary capabilities would include engineering plant and process design, customer services and support, 

access to specialised manufacturing, engineering and construction thereby providing a total ‘end to end’ solution 

and assistance for research into coal based fertiliser products and their transition from laboratory to market. 
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The Latrobe Valley is potentially an ideal location for such a product development facility given the available 

infrastructure, abundance of coal and other inputs, close proximity to end markets for fertiliser and willingness of 

local industry to support economic development in the valley and wider Victorian region. 

Upgrading brown coal to blended black coal equivalent fuels 

Torrefaction can also be used to upgrade blends of brown coal and biomass to form black coal equivalent (BCE) fuels 

suitable for export (briquettes) and local energy markets. 

In this application Torrefaction achieves four basic functions: 

 Dewatering and energy densification: output has a higher energy content on a mass basis; 

 Materials homogenisation: a wide variety of inputs can be changed to a common known output with little 

variability; 

 Physical transformation: structure of inputs is changed to make them more suitable for granulation and 

briquetting, while reducing the propensity for spontaneous combustion; and 

 Reduction of greenhouse gas emissions. 

Unlocking the value of Victorian brown coal and creating new export markets depends on the ability to densify its 

energy content, homogenise and physically upgrade the coal in a manner that is financially viable in current and 

emerging market conditions. 

Torrefaction is an enabling technology that addresses the opportunity to transform both brown coal and biomass 

into black coal equivalent products that will reduce greenhouse gas emissions and grow the local economy. 

The ability to blend coal and biomass creates opportunities for products with a varying range of biomass content and 

therefore varying greenhouse gas emission profiles, ranging from 100% coal through to 100% biomass, depending on 

energy requirements and market demand. 

Throughout Asia there is growing interest and demand for torrefied biomass fuel pellets and other low emissions 

fuels. The combination of torrefaction and production of biomass and brown coal based fuels in “transport friendly” 

form has the potential to add value to Victoria’s brown coal resources and create new products for export markets.  

For further information please contact Torreco Pty Ltd by visiting their website www.ideaservices.com.au. 

 

Australian Carbon Fertilisers’ field trial experience with 
brown coal based fertilisers 
By Paul Duckett, Chief Executive Officer, Australian Carbon Fertilisers Ltd 

Australian Carbon Fertilisers (ACF) is a privately funded company under Latrobe Fertilisers, which is also the owner 

of the Latrobe Urea Project. Our product development has been primarily based around work done in Eastern 

Europe, in conjunction with research carried out in the US. 

The Latrobe Urea Project is a planned 520,000 tonne facility that will be built adjacent to the Yallourn mine in the 

Latrobe Valley. Access to the Victorian lignite reserves at Yallourn has enabled ACF to explore the potential of using 

this resource as a product base for the development of a soil enhancing fertiliser. 

Initial trials were designed to give an indication of soil and tissue response to the product, and sites are located in 

South Australia, Victoria and New South Wales. 

http://www.ideaservices.com.au/
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ACF is developing a soil enhancing fertiliser that will: 

 Allow Australian farmers to enrich the humus content of their soils;  

 Reduce dependence on chemical fertilisers;  

 Be easily transportable and applied in most Australian agricultural situations; 

 Enable the potential of significantly enhanced take up of CO2 in the soil; and 

 Improve water retention capacity within the soil. 

The following photos, from trials at two of our sites, are indicative of the results we have seen. This pasture trial in 

Figure 1 and Figure 2 has been carried out on a property 20 km south of Benalla in Victoria. The land has only had a 

single fertiliser treatment, of superphosphate, which was applied 5 years ago. 

  
Figure 1: Benalla pasture trial with no ACF product. Figure 2: Benalla pasture trial with ACF product. 

Our sampling indicates that the ACF product results in significantly enhanced bio-mass development. Figure 3 below 

is pasture from the Benalla trials, showing root development. Figure 4 is from our trial on wheat near Mulwala in 

NSW. These photographs again indicate beneficial growth in the areas treated with ACF product. 

  
Figure 3: Benalla pasture trial showing biomass effects. Figure 4: Mulwala pasture trial showing wheat product effects 

from control sample (top) and the trial sample (below) showing 
root development. 

Independent monitoring of the trial sites by Soil Management Systems Pty Ltd, showed an increase in ‘dry weight’ 

matter of 27% in the pasture trial and a 38% yield increase in wheat treated with Lignite Plus.  
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ACF is optimistic with how these trials have resulted and we are confident that we will be able to supply an easily 

transportable, low cost product that will enhance the productivity of Australian farms.  

For further information please contact Australian Carbon Fertilisers Ltd by visiting their website 

www.auscarbon.com.au. 

 

Carbon farming opportunities for coal based products 
By Mathew Warnken, Managing Director, Corporate Carbon 

The Australian Government's Emissions Reduction Fund (ERF) provides incentives for the development of eligible 

greenhouse gas (GHG) abatement projects. Emissions reduction projects compete on price for a contract to deliver 

Australian Carbon Credit Units (ACCUs) with the Clean Energy Regulator at an ERF Auction. 

The first auction was held in April and contracts to purchase 47 million ACCUs at an average price of A$13.95 per 

ACCU (A$660 million in total) were awarded. The ERF still has A$1.9 billion remaining for future auctions and the 

date of the next auction has not been announced. 

Emissions reductions (or abatement) can be in the form of carbon sequestration such as tree plantings, or avoided 

emissions such as improving energy efficiency. ACCUs are awarded to projects for each tonne of carbon dioxide 

pollution avoided or sequestrated. It is these credits that are purchased by the ERF. 

The ERF Auction is essentially a form of tender process with the lowest cost carbon sequestration bids offered being 

the winners of the auction. However there are a number of involved steps for project registration, auction pre-

qualification, auction participation, project implementation and ongoing monitoring and compliance in order for 

projects to participate in an ERF auction, create ACCUs and be paid for ACCU delivery. Project registration is the first 

step and requires a legislated Methodology Determination that covers the proposed project activity. 

The Methodology sets out eligibility requirements for the emissions reduction project and also the process of 

calculating the number of ACCUs that a project will create. In a carbon sequestration project, the calculation is set by 

the increased amount of carbon stored in a given reporting period, minus any emissions from running the project. 

Some methodologies adopt a measurement approach, while others have a model that provides conservative 

estimates based on a set of prescribed activities.  

Part of the conversation about improving agricultural practices has been around the use of coal based products to 

improve soil health and fertility. Specifically, the humic and fulvic acid components within lignite and the potential 

for these components to assist with plant growth. As a result of the additional plant growth, there is the potential to 

increase soil carbon levels and also reduce the nitrous oxide emissions intensity of crops (more output for a given set 

of nitrogen inputs). Note that accounting for the increase in soil carbon would have to subtract the carbon content 

of any coal based additives as these do not provide additional carbon storage (the coal based carbon was already 

stored in the ‘ground’). 

Currently, the only way that coal based fertilisers could be used to create ACCUs is in association with irrigated 

cotton crops, under the Carbon Credits (Carbon Farming Initiative—Reducing Greenhouse Gas Emissions from 

Fertiliser in Irrigated Cotton) Methodology Determination 2015, which focusses on reduction of the use of synthetic 

nitrogen fertilisers.  

http://www.auscarbon.com.au/
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Figure 1: Coal based ACCUs could be used with irrigated 

cotton crops. 
Figure 2: Change in methodology is needed to create coal 

based ACCUs for grazing pastures. 

However, under the Carbon Credits (Carbon Farming Initiative) (Sequestering Carbon in Soils in Grazing Systems) 

Methodology Determination 2014, ‘soil amendments containing coal’ are not allowable. This means that a change to 

the methodology would be required to create ACCUs using coal based products in grazing pastures. 

Corporate Carbon has introduced a streamlined ‘end-to-end’ solution for ERF landholder participation that removes 

barriers and minimises risk. Under this approach, Corporate Carbon manages all of the registration, establishment, 

implementation, monitoring, offsets reporting, audit and ACCU issuance activities required by the scheme, and 

enters into a contract with the landholder to purchase ACCUs from the project. This removes not only the upfront 

cost and hassle of a carbon project; it also removes the potential risks of an ERF contract with Government, such as 

contract delivery shortfall, make good and damages. 

Corporate Carbon was successful in winning contracts for 5.5 million ACCUs across a number of methodologies, 

including soil carbon storage projects in grazing systems. This level of success has made Corporate Carbon the largest 

new carbon project contractor and gives them valuable insights into the operation of emissions reduction projects. 

For further information please contact Corporate Carbon by visiting their website www.corporatecarbon.com.au. 

 

 
 
BCIA R&D portfolio update 
By David McManus, Research Investment Manager, BCIA 

BCIA was established as a not-for-profit company in December 2009, with funding from the Victorian Government 

and the Federal Government in addition to industry members. BCIA has a mandate to co-invest with key 

stakeholders in research and development of technologies to increase the environmentally responsible use and 

application of brown coal. 

BCIA has taken a strategic approach to investing in a brown coal research and development service delivery model, 

by allocating resources across three core strategies: 1. technology research and development; 2. skills development; 

and 3. networks and linkages. 

The projects in BCIA’s R&D portfolio have been selected to address three key technical areas: 

 Production of low-emissions power from brown coal; 

 Production of low-emissions power or products from brown coal using gasification; and 

 Production of other value-added products from brown coal. 

http://www.corporatecarbon.com.au/


PERSPECTIVES ON BROWN COAL 
OFFICAL NEWSLETTER OF BROWN COAL INNOVATION AUSTRALIA 
July 2015: Issue 14 

PRINT VERSION  Page 14 of 20 

To date, BCIA has built a A$53.3 million portfolio of contracted research activity, involving nearly 50 companies and 

research institutes. The research funded by BCIA has generated in excess of 650 publications and presentations, 

showing the keen interest in this activity in industry and academic areas, and highlighting the importance of the 

work done. BCIA has contributed to nearly forty PhD students, two senior research leader fellows, and maintains 

regular contact with its stakeholder database of over 1,200 individuals representing more than 500 organisations 

worldwide.  

BCIA has co-funded three carbon capture plants in the Latrobe Valley to accelerate the deployment of CCS in 

Victoria, fast-tracked the development of technologies that will more than halve emissions from coal use, and built 

strong international collaborations with Japan, US, China and Europe. 

The projects in BCIA’s 2010–2011 Funding Round have either finished or are near-completion, with some moving 

forward as part of the 2013–2014 Funding Round. The research is being conducted at a very high technical standard 

and has delivered significant outcomes, most of which are published in peer-reviewed journals.  

Despite these positive achievements, there is very limited public understanding of the technical options that are 

being developed to assist Victoria’s energy industry transition toward near-zero greenhouse gas emissions, and to 

create new value-adding industries based on Victoria’s huge brown coal reserves. 

To help build the public profile of the high quality research work that is being done with BCIA support, BCIA is 

currently preparing a summary report that will highlight the achievements over the past five years. This report will 

be ready for distribution at the International Conference on Coal Science & Technology (ICCS&T 2015), to be held in 

Melbourne in September, to showcase Victoria’s progress in low-emissions brown coal technologies to the world. 

 

TECHNOLOGY 

Working safely with CO2 
By Erik Meuleman, Team Leader and Project Manager CCS, CSIRO 

Since 2008, CSIRO has been capturing CO2 from flue gas produced at AGL Loy Yang’s 2,200 MW power station in the 

Latrobe Valley, Victoria. Successive research projects with CSIRO’s post-combustion capture of CO2 (PCC) pilot plant 

at Loy Yang have been funded by Victorian State governments through its ETIS program and Brown Coal Innovation 

Australia (BCIA). The research has shown that the pilot plant can readily capture 90% of CO2 from the processed 

flue gas. CSIRO has evaluated its own capture systems, and also through research collaborations has evaluated the 

systems from world-leading entities such as RITE / Chiyoda (Japan), TNO (EU), Texas University (US) and currently 

IHI (Japan). 

Liquid absorbent capture technology involves selective removal of CO2 from the flue gas. The flue gas is passed 

through a gas-liquid contactor column, where CO2 is chemically bonded to a liquid absorbent containing ammonia, 

amine or an amino acid. The liquid is then pumped to the regenerating column where heat is used to release CO2 

from the liquid and produced at the top of the column, whilst from the bottom the liquid is recycled to the 

absorption column.  

The PCC pilot plant is a small process plant using chemicals unfamiliar to the power generation environment. It 

requires the CSIRO and AGL Loy Yang to closely work together to develop (new) safety protocols appropriate to PCC. 

AGL Loy Yang’s safety vision is all about ‘No Harm’ – every person at AGL Loy Yang working together to create a ‘No 

Harm’ workplace. A range of ‘No Harm’ policies, work practices and standards are in place to achieve a safe work 

environment at the site; CSIRO operates under its own strict safety protocols and AGL’s ‘No Harm’ policies.  
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For example, every new absorption liquid is risk assessed for its cradle to grave potential impact before being 

authorised for use on site. This includes detailed risk assessment from entrance, to storage, and actual use, through 

to eventual end of life waste streams. 

Apart from the chemicals used in pilot plant, the project must deal with a range of other hazards. The obvious 

compound requiring attention is CO2. The symptoms of CO2 intoxication include light headiness, which is quickly 

followed by an inability to leave the hazardous situation. In a power plant, CO2 is generally encountered in the form 

of flue gas, which has a distinctive smell and allows someone some time to leave the hazardous situation. Purified, 

concentrated CO2 however is odourless. 

CO2 enters our plant in a dilute form as part of the flue gas; both CO2 and flue gas are classified as asphyxiants. CO2 is 

subsequently concentrated in our pilot plant to greater than 96% purity in the product stream. The production rate 

of CO2 is typically 20 kg/h, and at this research plant scale is discharged through the power station flue gas duct.  

An advanced gas analysis system, capable of simultaneously analysing 20 gases from one sample, has been installed 

at the pilot. The CO2 concentration typically ranges from 10% in the feed to 1% in the outlet, higher than 96% in the 

product stream and about 400 ppm in ambient air. The system consists of long lines of tubing that lead the gas from 

the respective samplers to the gas analyser and is then vented to atmosphere. 

Since the gas analyser is indoors extra precautions are required. To 

prevent a hazardous situation from occurring multiple layers of defence 

are implemented. For example, all inlet lines to the gas analyser are 

under negative pressure, which implies that in case of an accidental leak 

air would be drawn into the line and prevent unintended release of 

gases. Only the exit of the gas analyser has a minor positive pressure 

induced by a pump in the analyser. Minor gas flows through the line are 

piped to an external exhaust, which has a visual check for correct 

operation. During monthly maintenance checks all indoor gas lines are 

checked routinely to ensure they remain in sound operable condition. 

Additionally, an O2 alarm is in continuous operation, which alerts 

personnel once the O2 concentration drops below 19.5%, whereas 

commonly air contains 20.9%. Simply breathing into the sensor sets it 

off. The room is also equipped with a CO2 sensor and alarm. Despite the 

engineering solutions and electronic controls in place, we add another 

layer of defence by making it a compulsory site safety rule for all 

personnel to ensure that the doors to the room must be open for a 

minimum of 5 minutes prior to entry. This allows natural air circulation 

as a final layer of defence for poor air quality in the analysis room. 

 
Figure 1: Gasmet FTIR. 

   

We are convinced that the range of present safety measures adopted at the Loy Yang facilities have assisted other 

potential project partners to have their new capture system safely evaluated in this or other PCC pilot plants that 

CSIRO operates in the three Eastern states of Australia. AGL’s No Harm policies and support has assisted CSIRO to 

safely conduct on-line CO2 capture in operational power station environments. 
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Figure 2: CSIRO’s PCC pilot plant at AGL Loy Yang. 

For further information please email erik.meuleman@csiro.au or visit csiro.au. 

 

MEMBERSHIP 

BCIA Membership 

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. 

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 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. BCIA current members are as follows. 

 
The Victorian Government is committed to providing an affordable, reliable and sustainable energy supply for 

Victorians and to foster the efficient and responsible operation of Victoria’s earth resource sectors. 

For more information, visit ecodev.vic.gov.au 

 
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. 

For more information, visit anlecrd.com.au 

mailto:erik.meuleman@csiro.au?subject=Enquiry%20from%20BCIA%20newsletter
http://www.csiro.au/
ecodev.vic.gov.au
anlecrd.com.au
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The Commonwealth Scientific and Industrial Research Organisation (CSIRO) is Australia's national science agency and 

one of the largest and most diverse research agencies in the world. CSIRO’s vision is to make a profound and positive 

impact for the future of Australia and humanity through delivering great science and innovative solutions for 

industry, society and the environment.  

For more information, visit csiro.au/energy 

 
EnergyAustralia is one of Australia’s largest and most experienced energy companies with approximately $8 billion in 

energy assets and over 1,200 employees across Australia. EnergyAustralia serves over 2.75 million customer 

accounts Australia-wide and is a vertically integrated energy business, with a balanced mix of brown coal, black coal, 

gas and renewable generation. 

For more information, visit energyaustralia.com.au 

 
Environmental Clean Technologies Limited (ECT) is in the business of commercialising leading-edge coal and iron-

making technologies, which are capable of delivering both financial and environmental benefits. ECT’s mission is to 

reduce carbon emissions and environmental damage through investment and licensing of commercially practical, 

environmentally cleaner technologies. 

For more information, visit ectltd.com.au 

 
Federation University Australia (FedUni) is the nation’s newest university, with its Churchill Campus on the doorstep 

of Victoria’s greatest brown coal assets. As a new university with a community focus we are committed to research 

into the responsible utilisation of brown coal in our region for the benefit of all stakeholders. 

For more information, please visit federation.edu.au 

 
Greenpower Energy Limited (GPP) is a developer of processes which convert coal into fuels and chemicals. It also 

holds a portfolio of coal and hydrocarbon assets in Victoria and Western Australia, and is currently focussing on the 

development of a Coal to Liquids process (Oxidative Hydrothermal Dissolution ‘OHD’) which converts carbonaceous 

matter into useful low molecular weight organic chemicals; with zero greenhouse gas effect. 

For more information, please visit greenpowerenergy.com.au 

  

csiro.au/energy
energyaustralia.com.au
ectltd.com.au
federation.edu.au
greenpowerenergy.com.au
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HRL Technology provides expert consulting, analysis and testing services to the coal and other resources, energy, 

engineering and manufacturing industries. The company provides consulting services in energy and greenhouse, 

engineering and materials, plant and fuel evaluation, and also manages innovative engineering and construction 

projects. For more information, visit hrlt.com.au 

 
Ignite Energy Resources Ltd (IER) is a diversified Australian resource company and a Demonstration Plant for the Cat 

HTR technology on the NSW central coast. The primary focus of IER is the development of a multi-billion-tonne 

lignite resource and is prospecting for a world-class biogenic coal bed methane resource. 

For more information, visit igniteer.com 

 
Japan Coal Energy Centre (JCOAL) is the first international member of BCIA. The reciprocal membership arrangement 

between BCIA and JCOAL will enable linkages between Australian and Japanese researchers and industry and 

support opportunities for collaboration in low-emissions brown coal utilisation. 

For more information, visit jcoal.or.jp 

 
Lignite Energy Council’s primary objective is to maintain a viable lignite coal industry and enhance development of 

America's lignite coal resources for use in generating electricity, synthetic natural gas and valuable by-products. 

For more information, please visit lignite.com 

 
Monash University was established in Melbourne in 1958, and is Australia's most internationalised university. It has 

eight campuses including one in Malaysia and one in South Africa, and a centre in Prato, Italy. An energetic and 

dynamic university, Monash is committed to quality education and research. 

For more information, visit monash.edu.au 

If you are interested in becoming a BCIA member and benefiting from our comprehensive membership programme, 

please contact Shae Ford, Membership Support Manager on +61 3 9653 9601 or 

email shae.ford@bcinnovation.com.au. 

 

hrlt.com.au
igniteer.com
jcoal.or.jp
lignite.com
monash.edu.au
mailto:shae.ford%40bcinnovation.com.au?subject=Membership%20Inquiry
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EVENTS 
 

The Seventh International Conference on Clean 
Coal Technologies – CCT2015 

 

The IEA holds its conference on Clean Coal Technologies on a bi-annual basis, and CCT2015 was held in Krakow, 

Poland, from 17th to 21st May. Over 200 delegates from over 30 countries attended. The conference covered a wide 

range of topics, from improving the flexibility and efficiency of power generation, through to reducing pollutant 

emissions such as SOx, NOx and CO2, with a growing emphasis on flexible fuel use and the co-firing of biomass. 

A number of regional overviews were included, showing different approaches to coal use that are being driven by 

the climate policy and economic circumstances of the various regions. In Europe, there is a significant focus on 

flexibility of plant, and improving ramp up and ramp down to meet an increased renewable penetration, and this is 

driving a focus on smaller plant designs. In China, the focus is still on delivering large and high efficiency plants, while 

in the US there is a considerable focus on R&D that can significantly lower emissions, through carbon capture, new 

plant designs, and improved control. For Australian lignites, the current focus is on R&D for improved efficiency and 

flexibility for new power plant designs, with a growing emphasis on alternate use of coal outside the power sector. 

A strong theme from the conference was carbon capture and storage, with a number of research groups providing 

updates on their activities. Juho Lipponen of the IEA provided a keynote presentation, outlining the progress in 

demonstration activities and the drivers for future commercial deployments. A number of sessions on oxy-firing 

showed how the lessons learned from the first generation of pilot and demonstration plants can show the way for 

future adaptation of this technology. 

The session on efficient use of lignite included interesting talks from around the globe, focussing on the application 

of low rank coals for power generation. An excellent talk by Dr Hu from China showed a scheme for capturing and re-

use of the water from high ash, high moisture content lignites, aimed at improving efficiency and reducing water 

use. Two talks focussed on increasing the flexibility of operation of lignite fired power stations, one showing how 

excess energy could be used for coal drying, the other looking at systems improvements to decrease the minimum 

operation load and improve ramp rates. A further talk covered options for co-firing lignite and hard coals. 

In addition to the technical sessions, there were plenty of opportunities for networking with colleagues from around 

the world. The conference dinner was held in the Wielickza Salt Mine, which is well worth a visit if you find yourself 

in Krakow – just bring walking shoes, as the tour starts with a long descent into the mine down many, many flights of 

stairs. After the conference, there was an opportunity to visit the Lagisza power plant, which when built was the 

world’s first ever supercritical circulating fluidised bed boiler, and remains the largest of its kind outside China. 

The next CCT event will be held in May 2017 in Sardinia, Italy.
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BCIA sponsorship of ICCS&T-2015 conference 

 
Brown Coal Innovation Australia is proud to announce its participation as a Conference Partner at the 2015 

International Conference on Coal Science & Technology (ICCS&T-2015), being held in Melbourne Australia on 

27th September to 1st October 2015. ICCS&T-2015 will attract a diverse international audience, and will focus on 

coal science and technology, bioenergy / biofuels, fuel cells, energy storage materials and related areas of interest. 

BCIA would like to offer the opportunity for BCIA members to promote their company / organisations via the BCIA 

stand at this year’s event. Please contact Shae Ford, Membership Support Manager on +61 3 9653 9601 or 

email shae.ford@bcinnovation.com.au to arrange your marketing collateral / brochures to be displayed on BCIA’s 

3×3 stand. 

For more information about sponsorship of ICCS&T-2015 please visit engineersaustralia.org.au/iccst-

2015/sponsorship-and-exhibition 

mailto:shae.ford%40bcinnovation.com.au?subject=Membership%20Inquiry
engineersaustralia.org.au/iccst-2015/sponsorship-and-exhibition
engineersaustralia.org.au/iccst-2015/sponsorship-and-exhibition
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