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Ash is often overlooked when investigating biomass boiler system. But for industrial 
and large commercial users, the volumes of ash are significant so utilisation and 
disposal options need to be carefully considered. This document will outline some of 
the key considerations and options for biomass ash disposal. The majority of this 
content has been sourced from The Handbook of Biomass Combustion and Co-
firing1or from our own research in Southland, NZ. 
 

Ash content 

The ash content of fuel varies according to its quality. In Southland, the majority of 
available fuel is sourced directly from the forest or indirectly from the sawmill and is a 
high quality softwood. The values indicated in the table below are valid for 
woodchips and sawdust from softwoods, the higher values for hardwood. 
 

Fuel type Ash content (% weight on a 
dry basis) 

Bark 5.0 - 8.0% 
Woodchip (with bark) 1.0 – 2.5% 
Woodchip (industrial) 0.8 – 1.4% 
Sawdust 0.5 – 1.1% 
Southland sawmill chip 0.2 – 0.5% 

 

Ash fraction and bulk density 

Ash fractions produced in a biomass plant can be separated into three main parts: 
 

� Bottom ash- Ash produced on the boiler grate and in the primary combustion 
chamber. Bottom ash accounts for 60-90% wt (d.b) and can contain mineral 
impurities such as sand and dirt. 

 
� Cyclone fly ash- A fine, mainly inorganic ash carried with the flue gas and 

collected in the multi cyclones placed directly behind the boiler. Cyclone fly 
ash accounts for 10-35% wt (d.b). 

 
� Filter fly ash- A finer ash that collects in emissions control equipment such as 

electrostatic precipitators or bag house filters and accounts for 2-10% wt (d.b). 
 
The bulk density of ash is useful for quantifying volumes when estimated cartage 
requirements. Ash bulk density decreases as the particles get finer. Bulk densities 
are outlined below: 
 

Bulk density Bottom ash  
(60-90% wt d.b) 

Cyclone fly-ash 
(10-35% wt d.b) 

Filter fly-ash  
(2-10%wt d.b) 
 

Bark 950 kg/m³ 650 kg/m³ 350 kg/m³ 
Woodchip  950 kg/m³ 500 kg/m³ - 
Sawdust 650 kg/m³ 300 kg/m³ - 

                                                
1
 Sjaak Van Loo and Jaap Koppejan (2010) 



  

World best practice 

The overall level of utilisation of fly ashes in Europe is around 50%. However, it 
varies markedly. In Holland, Germany, Belgium, Italy and Denmark, utilisation rates 
are in excess of 80%. In Britain, the rate is much lower and below 50%. Overall the 
trend is towards greater utilisation of fly ash particularly for higher value uses such 
as an additive for construction materials. 
 

Ash utilisation and disposal 

As biomass energy becomes more widely used in NZ, the utilisation of ash will 
become more important for closing the mineral cycle and reducing the volumes to 
landfill. The following general principles for ash utilisation arise from the general 
principles used in Austria for the utilisation of biomass ash: 
 

� Bottom ash or a mixture of bottom and cyclone fly ash proportional to the 
actual amount generated at the combustion plant shall be recycled to 
agricultural or forest land in order to contribute to a closure of the mineral 
cycle. Since the combustion of straw and other herbaceous fuels leads to 
ashes with high nutrient and low heavy metal contents, a mixture of bottom 
ash and cyclone fly ash shall be used in any case. 
 

� If possible, the ash should be returned to the soil where the fuel has been 
cultivated (i.e. wood ash to forest land, ash from straw and other herbaceous 
fuels to grass or agricultural land). 

 
� Filter fly ash (or condensation sludge), which represents the smallest and 

heavy metal richest ash fraction, shall be utilised in industrial processes (e.g. 
heavy metal recovery) or disposed of to landfill. 

 
� The cut between cyclone and filter fly ash is the ecologically and economically 

most efficient. Therefore, modern biomass combustion plants shall be 
equipped with a two-stage dust precipitation system (cyclone and filter) and 
an applicable ash handling system to allow the separate collection of the 
different fly ash fractions. 

 
� Only ash from the combustion of natural biomass fuel sources can be used for 

fertilising and soil improvement purposes. Ashes from the combustion of 
waste wood or chemically treated wood must not be applied on soils due to 
their high heavy metal contents. 

 
 
 
 
 
 
 
 



  

If the ash cannot be recycled back to the forest or used as a fertiliser, there are 
several other options for its use: 

� Bottom ash from grate fired or fluidised bed combustors may be utilised as 
road construction or landscaping material. 
 

� Fly ashes may be used for cement blends and mortars. 
o The quality of the ash is controlled by a classification system. A useful 

website for the classification of ash is www.iflyash.com. 
 

� Fly ashes may be used as a component of lightweight aggregates 
 
The main barriers of utilising ash for the purposes listed above are the quantity of 
ash available, so this is only likely to be an option for larger industrial sites. Fly ash 
quality from biomass boilers can be relatively inconsistent. 
 

Wood Energy South 

Wood Energy South can assist with your boiler replacement project or boiler 
conversion to woodchip. Funding is available for the following: 

� Energy options report- Funding for up to 75% (max $15,000) is available for 
assisting with these types of studies  

 

� Capital grants- Funding for up to 40% (max $100,000) is available for capital 
wood biomass projects 

 
Wood Energy South also provides independent technical advisory support and can 
assist with the following: 

� Site visits to assess the suitability of wood fuels for your site 
 

� Non-partisan advice on boiler and fuel options 
 

� Assistance with funding applications 
 

� Resources relating to fuel supply and case studies. 
 
For more information please get in touch with: 
 
Cathy Jordan      Lloyd McGinty 
Venture Southland     Venture Southland 
Wood Energy South Project Coordinator  Technical Advisor Support 
Cathy@venturesouthland.co.nz.    Lloyd@venturesouthland.co.nz 
Ph: (03) 211-1400     Ph: (03) 211-1400 
 
 
Or visit our website www.woodenergysouth.co.nz. 
 


