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Foreword 
 
Responding to climate change is leading a drive toward technologies with a lower carbon dioxide 
footprint. Bioenergy is a widely accepted renewable technology, and enhances the possibility of 
multiple benefits from tree-farming operations.  
 
This publication reports on the development of an online database of important fuel characteristics of 
a range of Australian biomass types, including a number of low rainfall species.  The report includes 
the rationale for the project, and the methods used for chemical, combustion and gasification analysis 
of the 118 biomass type samples analysed.  The database gives the results from analysis of different 
biomass samples from across Australia.  In collecting samples, particular importance was placed 
upon sampling from harvesting operations as close as possible to the processes that biomass for 
energy may be subjected to.  We recommend that bioenergy characterisation is considered during 
selection processes for tree-farming ventures. 
 
The database and this report provide the methods, and fuel and related properties of a range of 
biomass resources, to inform planning for bioenergy and biofuel production in Australia. 
 
This project was funded by the Joint Venture Agroforestry Program (JVAP), which is supported by three 
R&D Corporations — Rural Industries Research and Development Corporation (RIRDC), Land & Water 
Australia (L&WA), and Forest and Wood Products Research and Development Corporation (FWPRDC), 
together with the Murray-Darling Basin Commission (MDBC).  The R&D Corporations are funded 
principally by the Australian Government.  State and Australian Governments contribute funds to the 
MDBC. 
 
This report is an addition to RIRDC’s diverse range of over 1600 research publications. It forms part 
of our Agroforestry and Farm Forestry R&D program, which aims to integrate sustainable and 
productive agroforestry within Australian farming systems.  The JVAP, under this program, is 
managed by RIRDC.   
 
Most of our publications are available for viewing, downloading or purchasing online through our 
website: 
• downloads at www.rirdc.gov.au/fullreports/index.html 
• purchases at www.rirdc.gov.au/eshop 
 
Peter O’Brien 
Managing Director 
Rural Industries Research and Development Corporation 

http://www.rirdc.gov.au/fullreports/index.html
http://www.rirdc.gov.au/eshop
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Executive Summary  
 
What this report is about 
This project has delivered an on-line database of important fuel characteristics of a range of 
Australian biomass types. The database presently contains entries for 118 biomass types, and can be 
accessed at http://www.det.csiro.au/science/energyresources/biomass.htm. 
 
Who is the report targeted at? 
The report is intended for use by industry participants and government agencies who are considering 
investment in biomass feedstock production or its conversion to biofuel. 
 
Background 
There is an increasing interest in renewable energy supplies with a lower carbon footprint, to address 
global warming and new industry development.  Information on fuel characteristics for different 
biomass material is required. An earlier JVAP project, CSI-8A, helped develop the basic 
methodology. It suggested that there was benefit in expanding the database to a greater number of 
samples and making it available as a web-based database. 
 
Aims/Objectives 
The main outcome sought from this project was a database of fuel and energy characteristics for a 
range of Australian biomass fuels to provide a sound basis for biomass feedstock selection by private 
industry for bioenergy projects and for government agencies in facilitation programs. 
 
Methods used 
Representative samples of biomass were collected and analysed in terms of their ultimate, proximate, 
ash, combustion (fouling and corrosion) and gasification characteristics. 
 
Results/Key findings 
The implications of this project for the biomass industry relate to the use of biomass as a feedstock in 
bioenergy plants. All carbonaceous fuels have varying levels of moisture, ash, carbon, hydrogen and 
other elements. The process of thermal degradation of the fuel to release heat needs to be designed 
according to the properties of the fuel.  
 
Even small levels of elements such as potassium and sodium can have a marked effect on properties 
such as melting point of ash, and thus boiler tube or refractory life. However such effects have 
proven very difficult to model from first principles, and also tend to be non-linear. This database has 
thus used experimental analysis on representative samples of material to provide predictions of likely 
fuel characteristics. By analysing a large number of samples for the database, it is possible to 
compare different biomass types, and assess likely relative performance. 
 
The database contains relatively simple-to-use information such as calorific value to enable project 
proponents to draw conclusions as to likely plant capacity and annual output. Such information also 
provides a guide to growers of energy crops as to the particular characteristics to be enhanced, or 
avoided, under growing conditions. However it also contains much more detailed information 
pertinent to engineers and designers as to possible fouling, slagging and corrosion propensity, and 
devolatilisation and char burn-off characteristics under gasification conditions. Prior knowledge of 
such issues is essential. In some cases it is best to avoid the fuel, and in other cases engineers and 
designers may be able to make necessary alterations to minimise the unwanted effect. The solution 
may be as simple as blending two or more fuel types, and a facility is available in the database to 
determine the effect of such blending. 
 

http://www.det.csiro.au/science/energyresources/biomass.htm
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It is however noted that prior to any plant proceeding, project developers must carry out additional 
testing on the proposed fuel, as fuel properties do tend to vary from season to season, region to 
region, and due to sampling irregularities. 
 
Outcomes and implications for relevant stakeholders: 
A publicly available web-based database of biomass fuel characteristics is now available. At the time 
of project completion there were 118 entries, with all of them containing proximate, ultimate and ash 
analysis. Combustion and/or gasification analysis performance predictions are available for 59 of the 
list. The level of details contained in this database is believed to be unique in the world. 
 
The database has already led to requests by industry for additional analysis work to be carried out.  
 
This project has developed a useful database that is already in use by industry. The information 
contained in the database will allow project proponents to confirm the availability of biomass suitable 
for energy conversion at an earlier stage of the project, and will provide information on suitable 
energy crop characteristics. 
 
Recommendations 
The report recommends that the database is expanded as future clients allow, and that opportunities 
are explored to integrate this analytical method with tree selection studies to ensure multiple biomass 
benefits can be realised. 



 

 viii 
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1.  Introduction   
 
Perhaps the single major determinant in the viability of a bioenergy project is the feedstock, not only 
in terms of its location, extent and ability to be collected, but also in relation to its energy 
characteristics. 
 
This project has developed an extensive database of the combustion and gasification characteristics 
of biomass feedstocks available for energy generation purposes in Australia. In particular it has 
assessed specific woody biomass species where energy may be an end product in farm forestry 
situations and more particularly low rainfall species. Feedstocks have been sourced from all over 
Australia and characterised at CSIRO’s Division of Energy Technology laboratories.  
 
The database will assist the development of the Australian bioenergy industry by providing an 
understanding about the wide range of biomass fuels, and the specific technical knowledge that 
industry requires before projects can be undertaken. It will benefit the work of organisations such as 
the JVAP partners, by helping identify those species that have good potential for energy products, 
and those that would most likely create processing difficulties if used for energy. It will have, and has 
already demonstrated, application as a “filtering” mechanism in choosing prospective species for 
large-scale commercial development, as in the Search and Florasearch projects. As well as providing 
basic, low cost data such as specific energy, moisture and ash, this database details each fuel’s 
combustion and gasification characteristics. It is the only known public database in the world to 
provide such detailed combustion and gasification characteristics, and complements various 
European databases. 
 
Any solid carbonaceous material when subjected to high temperatures will thermally degrade. The 
process by which this degradation takes place and the resulting end products depend on many factors. 
The elements that constitute the biomass provide a first indication of likely issues that may arise 
under thermal degradation. However the combustion or gasification process contains many chemical 
interactions whereby the end-effects may be more easily and accurately predicted by subjecting a 
sample to a controlled combustion or gasification process under laboratory conditions. This project 
has developed the controlled environment and methodology for such analysis. 
 
The database includes biomass sourced from agriculture (wheat straw, cotton trash, bagasse, poultry 
litter, etc), municipal (municipal solid waste in various forms including some involving sewage, 
refuse-derived fuel, green waste, wood waste), woody (from different forestry operations including 
some irrigated by effluent), and industrial sources (timber mills etc).  
 
The database provides links with the National Biomass Atlas project by Bureau of Rural Sciences, 
which was also funded by JVAP and the AGO. 
 
This project is an extension of the JVAP project CSI-8A that developed the necessary methodology 
for the database. 
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2.  Objectives 
 
The main outcome sought from this project is a sound basis for biomass feedstock selection by 
private industry for bioenergy projects and for government agencies in facilitation programs.  
 
The main deliverable is an expanded database of technical and analytical data relating to energy 
characteristics of selected types of woody biomass established in conjunction with the JVAP/AGO 
suite of projects (biomass fuel characteristics, biomass atlas and biomass technology review). 
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3.  Methodology 
 

1. Identification and selection of samples by consultation with industry and discussion as to the 
most likely species (and parts of the tree) that would be available for energy purposes. In 
most cases where there are multiple benefits from tree harvesting, energy is the one of the 
lowest value products in terms of $/tonne of biomass, and thus availability is determined by 
other factors. 

2. Request for a sample of anywhere from a few to 10 kg of material that would be 
representative of what might be available for energy purposes. In some cases, specific parts 
of a tree were collected as individual samples. For example, blue gum bark, leaves, branches, 
stemwood, logs and whole tree chips represent six different entries in the database. The 
database has facility to mix samples in desired proportions to determine properties of a 
customised mix. The low level of ash in most woody biomass meant a large sample was 
required to yield enough ash for ash analysis. 

3. A portion of the sample was prepared and analysed for ultimate and proximate properties. 
This analysis was carried out in accordance with Australian Standards AS1038.1, AS1038.3, 
AS1038.5 and AS1038.7 (draft) to ensure compatibility with power station boiler practice. 

4. A portion of the sample was ashed and ash analysis conducted to determine ash constituents. 
This will aid in the determination of ash disposal and/or crop application suitability. 

5. Combustion fouling and corrosion properties were analysed according to the following table 
and schematic: 

 
 
Purpose To quantitatively estimate the fouling and corrosion propensity under simple 

combustion conditions 

Method Biomass is slowly burnt at temperatures up to 800°C with convective air passing over 
the sample. 

A mild steel plate is positioned close to the burning fuel, so that corrosion can occur on 
both surfaces at 800°C. A polished stainless steel stub, suitable for scanning electron 
microscopy (SEM), is positioned in the outlet air, where the temperature is 400°C. 

Volatile components from the fuel and vapours formed during combustion are able to 
corrode / foul the mild steel plate and stainless steel stub, respectively. In a simple 
way, this test can simulate the initiation of fouling or corrosion on variable surfaces at 
different temperatures in a conventional boiler. 

 
 
 
 
 
 
 
 
 
 
 



 
 

 4 

 
 

 
 

6. Gasification analysis was carried out using thermogravimetric analysis (TGA) equipment. 
The biomass sample is reacted in a reducing atmosphere and the mass loss plotted over time 
and against temperature to determine pyrolysis characteristics. Char reactivity is also ranked. 
Gasification properties were analysed according to the following procedure: 

 
Purpose To measure the fuel's devolatilisation (pyrolysis) characteristics and char reactivity in a 

reducing atmosphere (gasification) 

Method About 35mg of pre-milled biomass sample is subjected to thermogravimetric analysis 
(TGA) at atmospheric pressure. The devolatisation occurs at a constant heating rate of 
approx. 10°C/min to a final temperature of 750°C. The atmosphere is CO2. The slow 
heating rate and small sample size ensure the sample is in thermal equilibrium, and 
does not experience any internal temperature gradients. After devolatisation, the 
sample is kept isothermally at 750°C, allowing the sample (now char) to react with 
CO2. 

Important notes: 

o Both volatile yields and char reactivity are dependent on pressure, 
temperature and heating rate / temperature history. For this reason the 
results presented should not be used for design purposes (especially since 
actual reactors will have differing pressure and temperature profiles). Results 
are intended for comparison between different biomass materials.  

o The reactivity of CO2 is only indicative of gasification reactivities. The 
reactivity of H2O, another commonly used gasification agent, is usually higher 
than CO2 (by perhaps a factor of 3). One should note that, in real processes, 
heat transfer limitations could be an important factor which is not considered 
in this experiment.  

o The chemical constituents & other properties of biomass samples can vary 
widely, even within a particular biomass type, due to growing location, 
weather conditions, available nutrients, etc, and thus care should be taken in 
using this information  
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4.  Results 
 
4.1 Samples analysed for database 
The complete analysis of all samples and the full database facilities are provided in the database at 
the website http://www.det.csiro.au/science/energyresources/biomass.htm.  It is impractical to 
provide the complete database in written form – the list of available samples and an overview of the 
analysis for one selected sample (Eucalyptus globulus) is provided below. 
 
ID# Description Origin and Date State 

1 Radiata pine chips Hunter Valley Sawmills. April 1999 NSW 

2 Eraring bituminous coal Eraring Power Station Feed, Hunter Valley. Pacific Power. April 2000 NSW 

3 Dynamic lifter pellets Bought in May 2000 (commercial product) NSW 

4 Biosolids Quakers Hill. March 1999 NSW 

5 Paper sludge AMCOR. March 1999 NSW 

6 Cotton seed hulls Narrabri. March 1999 NSW 

7 Rice hulls Yanko Research Station plot. May 1999 NSW 

8 Green waste Whytes Gully, July 1999 NSW 

9 Bagasse Harwood NSW 

10 Sugar cane trash Harwood NSW 

11 Pine sawmill waste From Oberon Timbermill NSW 

12 Liddell bituminous coal Liddell Power Station NSW 

13 Mt Piper bituminous coal Mount Piper power station NSW 

14 Green waste NSW waste station. Sample taken during the summer of 2000. NSW 

15 Hardwood chips March 1999 NSW 

16 Rice hulls / Chicken compost Sourced in March 1999 NSW 

17 Rice straw Yanko NSW 

18 Rice grain Yanko NSW 

19 Wheat grain n/a NSW 

20 Pine chips From Oberon Timbermill NSW 

21 Mimosa pigra Adelaide River Floodplain. Harvested Sep 1998 NT 

22 Blue gum bark Short rotation crops (SRC) trial in Shepparton. Harvested Sep 2002 VIC 

http://www.det.csiro.au/science/energyresources/biomass.htm
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=1
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=1
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=2
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=2
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=3
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=3
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=4
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=4
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=5
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=5
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=6
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=6
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=7
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=7
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=8
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=8
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=9
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=9
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=10
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=10
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=11
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=11
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=12
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=12
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=13
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=13
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=14
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=14
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=15
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=15
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=16
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=16
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=17
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=17
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=18
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=18
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=19
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=19
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=20
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=20
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=21
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=21
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=22
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=22
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ID# Description Origin and Date State 

23 Blue gum leaves Short rotation crops (SRC) trial in Shepparton. Harvested Sep 2002 VIC 

24 Blue gum branches Short rotation crop (SRC) trial in Shepparton. Harvested Sep 2002 VIC 

25 Blue gum whole tree chips Short rotation crop (SRC) trial in Shepparton. Harvested Oct 2002 VIC 

26 Flooded gum chips Short rotation crop (SRC) trial in Shepparton. Harvested Oct 2002 VIC 

27 Blue gum logs Short rotation crop (SRC) trial in Shepparton. Harvested Oct 2002 VIC 

28 Blue Gum Logs Short rotation crop (SRC) trial in Shepparton. Harvested Oct 2002 VIC 

29 Blue Gum Stemwood Short rotation crop (SRC) trial in Shepparton, Victoria. Harvested Oct 
2002 

VIC 

30 Camphor Laurel Chips NSW North coast (Wardell area). Harvested spring 2001 NSW 

31 Orange Wattle, 
sticks/branches 

Muchea. Harvested late 2002 WA 

32 Orange Wattle, debarked wood Muchea. Harvested late 2002 WA 

33 Orange Wattle, bark Muchea. Harvested late 2002 WA 

34 Orange Wattle, leaves/twigs Muchea. Harvested late 2002 WA 

35 Callide coal Callide deposit QLD 

36 Bagasse North East NSW. Harvest date unknown NSW 

37 Sugar cane trash North East NSW. Harvesting date unknown NSW 

38 Green waste Sourcing date and specific origin not known NSW 

39 Camphor laurel chips North East NSW. Harvest date not known NSW 

40 Radiata pine sawdust Central west NSW. Harvesting date not known NSW 

41 Eucalyptus sawdust North East NSW. Harvest date not known. NSW 

42 Curragh coal Curragh deposit QLD 

43 Gippsland brown coal Gippsland basin VIC 

44 Cotton gin trash Narrabri. Oct/Nov 2001 NSW 

45 Cotton gin trash Moree. Late 1996 - early 1997. NSW 

46 Cotton stalks Moree. Jan 1996 NSW 

47 Minosa pigra (mature) Adelaide River Floodplain. Feb 1998 NT 

48 Minosa pigra (immature) Adelaide River Floodplain. Feb 1998 NT 

49 Green waste Sample from Whytes Gully. Late 1998 NSW 

http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=23
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=23
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=24
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=24
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=25
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=25
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=26
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=26
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=27
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=27
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=28
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=28
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=29
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=29
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=30
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=30
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=31
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=31
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=31
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=32
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=32
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=33
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=33
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=34
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=34
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=35
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=35
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=36
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=36
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=37
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=37
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=38
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=38
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=39
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=39
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=40
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=40
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=41
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=41
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=42
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=42
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=43
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=43
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=44
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=44
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=45
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=45
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=46
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=46
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=47
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=47
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=48
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=48
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=49
http://www.det.csiro.au/cgi-bin/bfb-details?mat_code=49
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ID# Description Origin and Date State 

50 Chicken manure Central coast region. Analysed in 1997. NSW 

51 Municipal solid waste Origin not known. Analysed in late 1998. NSW 

52 Rice hulls Deniliquin. Analysed in late 2000 NSW 

53 Wood waste Kurnell. March 2000 NSW 

55 Oil mallee residues Farm at Woodanilling. Harvested Dec 2002 WA 

56 Sugar gum residues Farm at Dinninup. Harvested Dec 2002 WA 

57 Blue mallee residues Farm at Woodanilling. Harvested Dec 2002 WA 

58 River red gum residues Farm at Dinninup. Harvested Dec 2002 WA 

59 Spotted gum residues Farm at Dinninup. Harvested Dec 2002 WA 

60 Saltbush Farm at Woodanilling. Harvested Dec 2002 WA 

61 Swamp (flat topped) yate 
residues 

Farm at Dinninup. Harvested Dec 2002 WA 

62 Blue gum residues Farm at Dinninup. Harvested Dec 2002 WA 

63 Stringy bark residues Farm at Bridgetown. Harvested Dec 2002 WA 

64 Red ironbark residues Farm at Dinninup. Harvested Dec 2002 WA 

65 Maritine pine residues Farm at Woodanilling. Harvested Dec 2002 WA 

66 Brutian pine residues Harvested in Jarrahsend State Forest Dec 2002. WA 

67 Flooded gum residues Farm at Bridgetown. Harvested Dec 2002 WA 

68 Lucerne stems Farm at Woodanilling. Harvested Dec 2002 WA 

69 Wheat straw Farm at Woodanilling. Harvested Dec 2002 WA 

70 Pine chips Gympie. Material collected Feb 2003 QLD 

71 Eucalyptus sawdust Gympie. Material collected Feb 2003 QLD 

72 Softwood chips Benalla VIC 

73 Softwood chips Benalla VIC 

74 Particle board waste Benalla VIC 

75 Sawdust wood waste Benalla VIC 

76 Oil mallee leaf/twig Farm at Woodanilling. Harvested Dec 2002 WA 

77 Oil mallee bark Farm at Woodanilling. Harvested Dec 2002 WA 
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ID# Description Origin and Date State 

78 Oil mallee wood Farm at Woodanilling. Harvested Dec 2002 WA 

79 Sugar gum leaf/twig Farm at Dinninup. Harvested Dec 2002 WA 

80 Sugar gum bark Farm at Dinninup. Harvested Dec 2002 WA 

81 Sugar gum, wood Farm at Dinninup. Harvested Dec 2002 WA 

82 Blue gum leaf/twig Farm at Dinninup. Harvested Dec 2002 WA 

83 Blue gum bark Farm at Dinninup. Harvested Dec 2002 WA 

84 Blue gum wood Farm at Dinninup. Harvested Dec 2002 WA 

85 Maritine pine leaf/twig Farm at Woodanilling. Harvested Dec 2002 WA 

86 Maritine pine bark Farm at Woodanilling. Harvested Dec 2002 WA 

87 Maritine pine wood Farm at Woodanilling. Harvested Dec 2002 WA 

88 Brutian pine leaf/twig Harvested in Jarrahsend State Forest Dec 2002. WA 

89 Brutian pine bark Harvested in Jarrahsend State Forest Dec 2002. WA 

90 Brutian pine wood Harvested in Jarrahsend State Forest Dec 2002. WA 

91 Sugar gum wood Yarralumla ACT 

92 Sugar gum bark Yarralumla ACT 

93 Dogwood forest residue Harvested ~30km West of Huonville (Warra Long Term Ecological 
Research site), Feb 2003 

TAS 

94 Tea-tree forest residue Harvested ~30km West of Huonville (Warra Long Term Ecological 
Research site), Feb 2003 

TAS 

95 Stringybark - processing 
residue 

Harvested ~30km West of Huonville (Warra Long Term Ecological 
Research site), Feb 2003 

TAS 

96 Stringybark, limbwood Harvested ~30km West of Huonville (Warra Long Term Ecological 
Research site), Feb 2003 

TAS 

97 Radiata pine stemwood Mt Gambier SA 

98 Radiata pine stemwood Colac VIC 

99 Cypress pine stemwood Roma QLD 

100 Cypress pine stemwood Narrabri NSW 

101 Caribbean pine stemwood Ravenshoe QLD 

102 Slash pine stemwood Tuan QLD 

103 Hoop pine stemwood Imbil QLD 
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ID# Description Origin and Date State 

104 Hoop pine stemwood Ravenshoe QLD 

105 Cypress pine bark Baradine NSW 

106 Alpine ash stemwood Heyfield VIC 

107 Alpine ash stemwood Alexandra VIC 

108 Mountain ash stemwood Powelltwon VIC 

109 Messmate / stringybark 
stemwood 

Powelltwon VIC 

110 Spotted gum stemwood Prosperine QLD 

111 Spotted gum stemwood South Grafton NSW 

112 Flooded/rose gum stemwood South Grafton NSW 

113 Blue gum stemwood South Grafton NSW 

114 Flooded/rose gum stemwood Prosperine QLD 

115 Blackbutt stemwood North coast NSW 

116 Kangaroo Island narrow leaf 
mallee 

Murray Bridge Revegetation Centre, Kangaroo Island SA 

117 Broombush Murray Bridge Revegetation Centre, Kangaroo Island SA 

118 Macadamia nut shells Gympie. Nut shells obtained in Apr 2003. QLD 
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4.2  Database extract showing Eucalyptus globulus (Sample 25) analysis results 
 
4.2.1 Database sample description 
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4.2.2  Ash analysis results for sample 25 
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4.2.3  Combustion corrosion, fouling and deposition analysis results for sample 25 
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4.2.4  Gasification analysis results 
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5.  Implications 
 
The implications of this project for the biomass industry relate to the use of biomass as a feedstock in 
bioenergy plants. All carbonaceous fuels have varying levels of moisture, ash, carbon, hydrogen and 
other elements. The process of thermal degradation of the fuel to release heat needs to be designed 
according to the properties of the fuel. Many years of experience have shown that even small levels 
of elements such as potassium and sodium can have a marked effect on properties such as melting 
point of ash, and thus boiler tube or refractory life. However such effects have proven very difficult 
to model from first principles, and also tend to be non-linear. This database has thus used 
experimental analysis on representative samples of material to provide predictions of likely fuel 
characteristics. By analysing a large number of samples for the database, it is possible to compare 
different biomass types, and assess likely relative performance. 
 
The database contains both relatively simple-to-use information such as calorific value to enable 
project proponents to draw conclusions as to likely plant capacity and annual output. Such 
information also provides a guide to growers of energy crops as to the particular characteristics to be 
enhanced, or avoided, under growing conditions. However it also contains much more detailed 
information pertinent to engineers and designers as to whether combustion or gasification is likely to 
be a preferred path, and whether or not issues such as slagging or fouling are likely to occur. Prior 
knowledge of such issues are essential. In some cases it is best to avoid the fuel, and in other cases 
engineers and designers may be able to make necessary alterations to minimise the unwanted effect. 
The solution may be as simple as blending two or more fuel types, and a facility is available in the 
database to determine the effect of such blending. 
 
It is however noted that prior to any plant proceeding project developers must carry out additional 
testing on the proposed fuel, as fuel properties do tend to vary from season to season, region to 
region, and due to sampling irregularities. 
 
The database has already led to requests by industry for additional analysis work.  
 
 

6.  Recommendations 
 

There are two main recommendations for further work. 
 

1. Continuation and expansion of the database entries. This could be undertaken as new 
analysis is carried out for clients, and where the client allows the data to be included in the 
database. 

2. Explore opportunities to work with biomass growers or species screening studies such as the 
Florasearch project to yield beneficial fuel characteristics. In some cases it may be possible 
to combine energy properties with other biomass benefits to provide overall net positive 
synergies. 

 



 
 

 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


