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On site re-use options and secondary markets for ash can best be 
identified after the ash is fully characterised and assessed against 
relevant standards and comparable products. Earth Systems has 
worked with several power generators both in Australia and inter-
nationally. We have specialist expertise in the detailed chemical and 
physical characterisation of combustion by-products and the identi-
fication and market assessment of re-use options. We offer balanced 
economic and environmental solutions that can minimise or avoid 
the costs associated with ash disposal. 

BENEFICIAL RE-USES
The key to lowering ash disposal costs is to identify a beneficial re-
use for the material that either replaces materials brought in from off-
site, or provides a resource that can be used by a secondary market. 
Some of the existing beneficial re-uses of ash that can be assessed 
include:

• Construction and engineering (eg. cement additive, brick 
additive, ceramic materials)

• Mineral and metal extraction (eg. magnetite, magnesium, 
titanium)

• Industrial fillers
• Protective materials
• Waste treatment (eg. synthetic zeolites)
• Agriculture and soil additives (eg. alkalinity, potassium, char)
• Carbon products (eg. char, syngas, filler)
In addition to these uses, Earth Systems can also assist in assess-

ing the suitability of ash for a wide range of on-site applications to 
supplement traditional materials presently used at coal mines for 
purposes including:

• Road construction materials
• Coal surface cover (eg. fire abatements, overburden capping)
• Alkalinity resource (eg. acid & metalliferous drainage manage-

ment and treatment)
The economic benefits of ash re-use include reduced ash 

management and disposal costs, and lowering of surface and 
groundwater impacts and treatment costs.

ASH CHARACTERISATION
Earth Systems has the expertise to fully characterise ash material, 
including design and implementation of an ash sampling program 
and in-house and external laboratory analyses of comprehensive 
mineral, chemical and physical parameters, such as:

• Key mineral phases, including detrital and artificial phases 
created in the furnace

• Major and trace element (precious metal and rare-earth 
element) composition

• Moisture content, bulk density, porosity, particle density and 
particle size distribution

• Potential for metal recovery
• Chloride / sulfate content
• Loss on ignition (LOI)
• Carbon and char content
• Char calorific value
• Ash solubility and leachate chemistry
• Total and effective alkalinity
• Suitability as a cement additive
• Potential for cenosphere development and collection

ADVANCED ASSESSMENT OF VIABLE RE-USE OPTIONS
Following thorough characterisation, site-specific re-use options 
can be developed. Many of these options will require some ash re-
processing, but should lead to the formulation of definitive on-site 
and off-site ash re-uses. 

Full market assessments and the development of process flow 
sheets are generated for each potential application. Pilot-scale ash 
processing plants can then be developed to produce bulk samples 
of the typical products, leading to full-scale trials by secondary mar-
kets or on-site users.

The disposal of ash (fly ash + hearth ash) from coal-fired power stations is a significant economic and 
environmental burden. Globally a number of re-use options have been identified for ash, with the largest 
single use being as a cement additive — up to 50% of China’s 500 million tonnes of coal power ash is 
re-used locally as a cement additive each year. Earth Systems can provide the detailed characterisation 
and market assessment needed to identify significant re-use opportunities for ash products.
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