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Rice Husks: Facts

Å Thailand is one of the largest 
rice producers in the world 

Å In recent years, the nation 
produced about 29 million 
tonnes annually (Office of 
Agricultural Economics 2006 )

Å By-product of rice production 
is rice husk, accounting for 
23% of total paddy weight

Å One of the potential biomass 
sources in Thailand

Å Light and bulky
Å Causes disposal, respiratory 

and global warming problems
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Rice Husks: Facts

Process energy required:

Paddy milling and drying: 30-60 kWh/tonne paddy

1 tonne of

Paddy

650-700 kg

White rice

Waste:

220 kg Husks ~ 90-125 kWh

Å Rice husk has been 
traditionally used as an 
energy source within the 
rice mill itself.

Å There are still surplus rice 
husks  after being used in 
the mill.

Å There is a need to find uses 
of this rice husks

Reference: The EC-ASEAN COGEN 

Programme (1998, p. 28)
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Rice Husk Features

ÅCombustible

ÅHaving granular structure, chemical 
stability, insoluble in water 

ÅRice husk ash is rich of silica content

ÅAvailable in local area

http://images.google.com.au/imgres?imgurl=http://img.alibaba.com/photo/11159065/Rice_Husk_Ash_RHA_.jpg&imgrefurl=http://www.alibaba.com/catalog/11159065/Rice_Husk_Ash_RHA_.html&h=300&w=300&sz=30&hl=en&start=1&um=1&tbnid=jpWWLctD8JgiYM:&tbnh=116&tbnw=116&prev=/images%3Fq%3Drice%2Bhusk%2Bash%26um%3D1%26hl%3Den%26rls%3DGGLD,GGLD:2004-09,GGLD:en
http://images.google.com.au/imgres?imgurl=http://img.alibaba.com/photo/10622140/Rice_Husk_Ash_Rha_Amorphous_Silica.jpg&imgrefurl=http://www.alibaba.com/catalog/10622140/Rice_Husk_Ash_Rha_Amorphous_Silica.html&h=480&w=640&sz=27&hl=en&start=2&um=1&tbnid=XEWapuJV9brQDM:&tbnh=103&tbnw=137&prev=/images%3Fq%3Drice%2Bhusk%2Bash%26um%3D1%26hl%3Den%26rls%3DGGLD,GGLD:2004-09,GGLD:en
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Rice Husks Uses

Å Rice industry

Å Power plant

Å Cement and concrete industry

Å Brick production

Å Briquette production

Å Waste water treatment plant

Å Agricultural industry

Å Cellulosic ethanol production

Å Etc.

http://images.google.com.au/imgres?imgurl=http://www.atbiopower.co.th/images/DSC_0034.jpg&imgrefurl=http://www.atbiopower.co.th/atbnews/news_library_e.htm&h=480&w=722&sz=102&hl=en&start=8&um=1&tbnid=yGF0gdkTFdpxKM:&tbnh=93&tbnw=140&prev=/images%3Fq%3Dbiomass%2Bpower%2Bcompany%2Bthailand%26um%3D1%26hl%3Den%26rls%3DGGLD,GGLD:2004-09,GGLD:en%26sa%3DG
http://images.google.com.au/imgres?imgurl=http://ua.tebodin.com/images/custom/crh.jpg&imgrefurl=http://ua.tebodin.com/default.aspx%3Ftype%3Dnewsdetail%26id%3D346&h=424&w=567&sz=38&hl=en&start=6&um=1&tbnid=VGLbWB-8MpajEM:&tbnh=100&tbnw=134&prev=/images%3Fq%3Dcement%2Bplant%26um%3D1%26hl%3Den%26rls%3DGGLD,GGLD:2004-09,GGLD:en
http://images.google.com.au/imgres?imgurl=http://img.alibaba.com/photo/11406315/De_Airing_Extruder_For_Clay_Brick.jpg&imgrefurl=http://www.alibaba.com/catalog/11406315/De_Airing_Extruder_For_Clay_Brick.html&h=768&w=1024&sz=93&hl=en&start=16&um=1&tbnid=c50z0CO4agkI_M:&tbnh=113&tbnw=150&prev=/images%3Fq%3Dclay%2Bbrick%2Bimage%26um%3D1%26hl%3Den%26rls%3DGGLD,GGLD:2004-09,GGLD:en%26sa%3DX
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Outline of the Study

ÅTo assess the environmental impacts of the 
main uses of rice husks in the Thai context.

ÅTo determine how these beneficial uses of 
rice husks will lead to substitution of virgin 
materials, and changes in the emission 
profiles of these production systems .

Goals

Rice husks alternative uses to be investigated 
are uses in power generation, cement 
manufacture and cellulosic ethanol 
production .

Scope
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System boundary

Rice 
products

Rice growing Rice husks Rice husks disposal function

Beneficial use:

Boiler fuel, cement 
feedstock, ethanol 

feedstock

Utilizing process:

Power plant, cement 
manufacture, 

ethanol production

Marginal supply of 
competing inputs

Transportation of rice husks to the users
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Rice Husk Power plant

ÅUses rice husks as a main 
feedstock

ÅSupplies electricity to the Thai 
grid

ÅThe ash generated from the 
plant can be used as a soil 
conditioner, used in clay brick 
and lightweight concrete block 
production.  Some ash is also 
dumped.

http://www.google.com.au/imgres?imgurl=http://www.lightandmatter.com/html_books/4em/ch02/figs/nuclear-power-plant.jpg&imgrefurl=http://www.lightandmatter.com/html_books/4em/ch02/ch02.html&h=375&w=500&sz=31&tbnid=ENZ2Iizx3oEJ::&tbnh=98&tbnw=130&prev=/images%3Fq%3Dpower%2Bplant%2Bimage&sa=X&oi=image_result&resnum=2&ct=image&cd=1
http://www.google.com.au/imgres?imgurl=http://www.sciam.com/media/inline/F3A7F12C-B7A2-B06E-8E93CFD2DC8836C9_1.jpg&imgrefurl=http://www.sciam.com/article.cfm%3Fid%3Dnew-power-plant-may-help-coal-clean-up&h=316&w=320&sz=14&tbnid=aUobHA0-Pf0J::&tbnh=117&tbnw=118&prev=/images%3Fq%3Dpower%2Bplant%2Bimage&sa=X&oi=image_result&resnum=1&ct=image&cd=1
http://images.google.com.au/imgres?imgurl=http://www.atbiopower.co.th/images/DSC_0034.jpg&imgrefurl=http://www.atbiopower.co.th/atbnews/news_library_e.htm&h=480&w=722&sz=102&hl=en&start=8&um=1&tbnid=yGF0gdkTFdpxKM:&tbnh=93&tbnw=140&prev=/images%3Fq%3Dbiomass%2Bpower%2Bcompany%2Bthailand%26um%3D1%26hl%3Den%26rls%3DGGLD,GGLD:2004-09,GGLD:en%26sa%3DG
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System Expansion for Power Plant Model

Electricity

- Soil conditioner
- Clay brick
- Lightweight 
concrete block

Power 
generation 
process 

Transportation 
of rice husk 
ash to the 
consumers

Avoided products:
Chemical fertilizer, 
clay, Portland 
cement

Rice husk ash utilizing 
processes:
Soil conditioner, clay 
brick and lightweight 
concrete block 
production

Rice husk ash

Assume that rice husk 

ash are fully utilized in 

local applications

Disposal of RH 
ash to landfill 
or dump

Reference: Ekvall & Weidema (2004)
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Cement Plant

ÅUses rice husks as an energy 
source to substitute 20 % of 
coal in the process

ÅRice husk ash contains high 
silica (about 95 % wt.) so this 
can substitute for silica in 
main raw material (shale) 

ÅRice husk ash is bound the  
with clinker to produce 
cement

http://images.google.com.au/imgres?imgurl=http://www.dustcollectorexperts.com/blog/wp-content/uploads/Cement_Plant.jpg&imgrefurl=http://www.dustcollectorexperts.com/blog/looking-for-a-solution-to-cement-dust/&h=360&w=360&sz=21&hl=en&start=1&um=1&tbnid=RqfecUsXnixM7M:&tbnh=121&tbnw=121&prev=/images%3Fq%3Dcement%2Bplant%26um%3D1%26hl%3Den%26rls%3DGGLD,GGLD:2004-09,GGLD:en
http://images.google.com.au/imgres?imgurl=http://www.airforcebase.net/personal/architecture/Cement_Plant_Bitters_TX_20040516_06.JPG&imgrefurl=http://www.airforcebase.net/personal/architecture.html&h=768&w=1024&sz=213&hl=en&start=4&um=1&tbnid=9CFNnZGx0Cn5JM:&tbnh=113&tbnw=150&prev=/images%3Fq%3Dcement%2Bplant%26um%3D1%26hl%3Den%26rls%3DGGLD,GGLD:2004-09,GGLD:en
http://images.google.com.au/imgres?imgurl=http://www.p2pays.org/ref/11/10501_files/378.jpe&imgrefurl=http://www.p2pays.org/ref/11/10501.htm&h=257&w=365&sz=30&hl=en&start=23&um=1&tbnid=QZVLMjTs1dLqmM:&tbnh=85&tbnw=121&prev=/images%3Fq%3Dcement%2Bplant%26start%3D20%26ndsp%3D20%26um%3D1%26hl%3Den%26rls%3DGGLD,GGLD:2004-09,GGLD:en%26sa%3DN
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Cellulosic Ethanol Plant

ÅAs a possible rice husk use option 
for Thailand, it has  not been 
introduced to Thailand.

ÅRice husks can be used as a 
feedstock.

ÅTechnology is still developing

ÅThe solid residues left from the 
process can be burned in co -
generation to produce heat and 
electricity for use in the plant itself 
and  then sell the surplus power to 
the grid 

http://images.google.com.au/imgres?imgurl=http://www.eia.doe.gov/cneaf/solar.renewables/page/biomass/biomass.jpg&imgrefurl=http://jcwinnie.biz/wordpress/%3Fp%3D2043&h=365&w=321&sz=29&hl=en&start=13&um=1&tbnid=HwaWLPmsqynarM:&tbnh=121&tbnw=106&prev=/images%3Fq%3Dcellulosic%2Bethanol%2Bplant%26um%3D1%26hl%3Den%26rls%3DGGLD,GGLD:2004-09,GGLD:en
http://images.google.com.au/imgres?imgurl=http://images.publicradio.org/content/2008/05/21/20080521_biomassatethanol_33.jpg&imgrefurl=http://minnesota.publicradio.org/display/web/2008/05/29/newethanol/&h=450&w=650&sz=71&hl=en&start=1&um=1&tbnid=sUhHygqmtO9JyM:&tbnh=95&tbnw=137&prev=/images%3Fq%3Dcellulosic%2Bethanol%2Bplant%26um%3D1%26hl%3Den%26rls%3DGGLD,GGLD:2004-09,GGLD:en
http://images.google.com.au/imgres?imgurl=http://www.biomassauthority.com/2008/02/05/colorado-cellulos-ethanol-plant.jpg&imgrefurl=http://www.biomassauthority.com/archives/2008/02/new-cellulosic-ethanol-plant-in-colorado-near-denver.html&h=282&w=425&sz=169&hl=en&start=16&um=1&tbnid=GUNBipf6qQBnMM:&tbnh=84&tbnw=126&prev=/images%3Fq%3Dcellulosic%2Bethanol%2Bplant%26um%3D1%26hl%3Den%26rls%3DGGLD,GGLD:2004-09,GGLD:en
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System Expansion for Ethanol Plant Model

Cellulosic Ethanol used in vehiclesCellulosic 
Ethanol
production 
process 

Burning 
residues in 
co-generation

Avoided products:
Electricity from the 
grid

Solid residues (lignin)

Assume that solid 

residues left from 

the process are 

utilized fully

Steam & 

Electricity
Electricity to be 
sold to the grid

Reference: Ekvall & Weidema (2004)



Life Cycle Inventory

Data sources

Foreground data: Interviews with 
industry personnel, LCA questionnaires, 
literature

Background data: LCI database 
available (Ecoinvent, Australian Life 
Cycle Inventory Database), published 
reports
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Note: Draft only

Life Cycle Impact Assessment

Power Plant Model: 1 MWh Electricity: Method: Eco-indicator 99 (H) 

V2.05 /  Europe EI 99 H/H / normalization
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Note: Draft only

Power Plant Model: Method: Greenhouse, IPPC 1990,- distinguish 

main gases V1.00 /  Greenhouse kg CO2eq / single score
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Note: Draft only

Cement Plant Model : 1 tonne of cement: Method: Eco-

indicator 99 (H) V2.05 /  Europe EI 99 H/H / normalization
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Note: Draft only

Ethanol Plant Model : 1 kg of ethanol: Method: Eco-indicator 99 (H) 

V2.05 /  Europe EI 99 H/H / normalization
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Note: Draft only

Car use of E 10 from RH/Petrol Model : 1 km: Method: Greenhouse 

Model - Single Point = kg CO2eq V1.00 /  Greenhouse kg CO2eq / single 

score
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Comparing 1 km. 'ULP, AUDC, per km' with 1 km. 'E10, from rice husks, AUDC, per km';  Method: Greenhouse Model - Single Point = kg 

CO2eq V1.00 /  Greenhouse kg CO2eq / single score
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Conclusions & Discussions

Å Compared to the Thai grid production, using rice husks 
to generate electricity helps reduce the environmental 
impacts on fossil fuels and climate change.

Å Causes higher impact on Resp. inorganics.
Å Disposal of rice husk ash
ï Should not be disposed of in landfill, it causes 

impacts on carcinogens and ecotoxicity.
ï Best use in lightweight concrete block production.
ï All other uses have similar benefits. 
ï Can both add value for the power plant owner and 

also benefits the environment.

Power plant

http://images.google.com.au/imgres?imgurl=http://www.doubleapaper.com/en/investor/annual/images/operation_05.jpg&imgrefurl=http://www.doubleapaper.com/en/investor/operation.asp&h=260&w=202&sz=13&hl=en&start=7&um=1&tbnid=jbk9fJHMNcwVxM:&tbnh=112&tbnw=87&prev=/images%3Fq%3Dbiomass%2Bpower%2Bcompany%2Bthailand%26um%3D1%26hl%3Den%26rls%3DGGLD,GGLD:2004-09,GGLD:en%26sa%3DG
http://images.google.com.au/imgres?imgurl=http://img.alibaba.com/photo/11159065/Rice_Husk_Ash_RHA_.jpg&imgrefurl=http://www.alibaba.com/catalog/11159065/Rice_Husk_Ash_RHA_.html&h=300&w=300&sz=30&hl=en&start=1&um=1&tbnid=jpWWLctD8JgiYM:&tbnh=116&tbnw=116&prev=/images%3Fq%3Drice%2Bhusk%2Bash%26um%3D1%26hl%3Den%26rls%3DGGLD,GGLD:2004-09,GGLD:en
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