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ƖįſƮƖȱſƮłĳƭưƆƖǫĩƑĭưƮƆńƑłŽƑƮ
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ƆĩŽƒȽƮƆƖǫĩƑĭưƮƖĿɄ žľĪŽĩư

VŃĭưƮŇƒȻƭƖįƑĭưńſĩưńƑĹſĭư ƖĹſ̸ȷȸƒĪƗƭ    
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ǆ İƓņƖŅƑĭưĮƑ ƆłŽƒȽƮłŽƒȽƮĺȻĹưŅȻľư 
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Policy Approaches to Sustainable Bio-energy Development in Myanmar
Development and Utilization of Biomass Energy in Myanmar

Biomass Energy in Myanmar (January 2023)
(PDF) Biomass Energy in Myanmar

Biomass Energy Potential for Domestic Combustion in Myanmar: Characterization of Biomass Fuel Pellets
Biomass Energy Potential for Domestic Combustion in Myanmar: Characterization of Biomass Fuel 
Pellets - IOPscience

Myanmar Biomass Power Co., Ltd.
Myanmar Biomass Power - Pellet Supplier

Biomass Sources and Energy Potential for Energy Sector in Myanmar
(PDF) Biomass Sources and Energy Potential for Energy Sector in Myanmar: An Outlook

Biomass Resources in Myanmar
Biomass Resources in Myanmar | PDF

ƆĩŽƒȽƮƆƖǫĩƑĭưƮƖĿɄ žľĪŽĩư

References for Biomass resources in Myanmar

https://www.fao.org/fileadmin/templates/rap/files/meetings/2011/110603_myanmar.pdf
https://www.researchgate.net/publication/372860208_Biomass_Energy_in_Myanmar
https://iopscience.iop.org/article/10.1088/1755-1315/673/1/012007
https://iopscience.iop.org/article/10.1088/1755-1315/673/1/012007
https://iopscience.iop.org/article/10.1088/1755-1315/673/1/012007
https://iopscience.iop.org/article/10.1088/1755-1315/673/1/012007
https://khattar-oo.com/biomass.html
https://khattar-oo.com/biomass.html
https://khattar-oo.com/biomass.html
https://www.researchgate.net/publication/333421225_Biomass_Sources_and_Energy_Potential_for_Energy_Sector_in_Myanmar_An_Outlook
https://www.scribd.com/doc/203062408/Biomass-Resources-in-Myanmar
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žľĳưĹſĭưƮĺȻĹưŅȻľưŇƬȻƮĮſƗŅŽĩưȷȸƒƖŇƑ İƓņƖŅƑĭưĮƑłŽƑƮ  

Type of fuels  

ƖŅƑĭưĮƑƆłŽƒȽƮƆĮƑƮ

Solid fuels

ƖŅƑĭưĮƑƆįƒȻĭưƆĪƗ

Liquid fuels

ƖŅƑĭưĮƑƆńĳư

Gas fuels

ƖŅƑĭưĮƑƆƖĭſ̸

Name of biofuels

İƓņƖŅƑĭưĮƑƆłĳư

Wood chips
Charcoal
Seasonal nutshell and 
seeds
Saw dusts
Sawdust briquettes
charcoal
Rice husk
Rice husk pellets
Fuel briquettes
Municipal waste

Bioethanol
Gasohol
Biodiesel
Plastoleum

Biogas ( Methane CH4)
Producer gas (CO, H2, CH4)
Green hydrogen
Bio-hydrogen

Biomass resources

İƓņžĻľưĺȻƆńĭưƮƆžłĮư

Forest waste
Agro-waste
Municipal waste

Agricultural crops
Plastic waste
Used Cooking Oil

Agricultural residues
Animal waste
Plastic & rubber waste  



žľĳưĹſĭưƮĺȻĹưŅȻľưŇƬȻƮĮſƗŅŽĩưȷȸƒƖŇƑ İƓņƖŅƑĭưĮƑłŽƑƮ  

Type of biofuels  

İƓņƖŅƑĭưĮƑƆłŽƒȽƮƆĮƑƮ

ŅĩưȷȸƒƆƖžĪƆƖĽ ŅƒȻƆľưĪŽĩưłŽƑƮ

ǒ Charcoal briquettes
ÅƖŅƑĭưĮƑłƓƮƖŇſƮƖĹƑĭƭưÆ

žľĳưĹſĭưƮĺȻľưŅȻľưŇƬȻƮĮſƗŅŽĩưȷȸƒŇĳưǄ 

ȱƒȻĭưĭƬžĪƑƮŇƒȻƭŅĳưƮĹĭưľƒȻƭ ƖńƑĭưƮĪŽŇĳưǄ

ƆńĳưƆƖŇſƮžľĳƭưłƓƖĮƖńƮƖįƑĭưńſĩưńĽư 

ȱȸĭƭư ĺȻĹưŅȻľưł̨ĩȻĽưĩŽĮńƒĹưŇĩưŇƑ 
ƖĮƖńƮƖįƑĭư ńſĩưńĽư 

Ǔ Rice husk pellets
ÅĮľƐƮĪſƬƖŅƑĭưĮƑƖĹƑĭƭưÆ

žľĳưĹſĭưƮĺȻľưŅȻľưŇƬȻƮĮſƗŅŽĩưȷȸƒŇĳưǄƆńĳưƆƖŇſƮžľĳƭưłƓƖĮƖńƮƖįƑĭưńſĩưńĽư

ȱƒȻĭưĭƬĹĩƑƖıƮĩſĩưņĭưńĽư

ǔ Producer gas ÅRice husk 
gasifier)

žľĳưĹſĭưƮĺȻľưŅȻľưŇƬȻƮĮſƗŅŽĩưȷȸƒŇĳưǄľĹưņĽưƮĩŽĭưĳĮưĳłưƮł̨ ƊľƖĻ ȱȸĭƭưƆĳƓ 

žĿĮưƖĮńĽư

Ǖ Bioethanol ĽĳưƮľĳƑĿſƬ̸ǯĿƒȽƮǯľƓƮǄĺȻľưŅȻľưŇƬȻƮĮſƗł̨ĿſƬ̸ǯĿƒȽƮńĽưŅƒȻ

ǖ Gasohol ÅE10) ĽĳưƮľĳƑĿſƬ̸ǯĿƒȽƮǯľƓƮǄĺȻľưŅȻľưŇƬȻƮĮſƗł̨ĿſƬ̸ǯĿƒȽƮńĽưŅƒȻ

Ǘ Biodiesel ÅİƓņĻƓİŃưÆ ĽĳưƮľĳƑƆŇĭƭưƆĹĭƭưȷȸƒǯľƓƮǄ ĩȻĽưǫĩłưƮŅƒȻƆľưĪŽĩư

ǘ BiogasÅİƓņļƑĹưƖĭſ̸Æ ĽĳưƮľĳƑƆŇĭƭưƆĹĭƭưȷȸƒǯľƓƮǄ ĽĳưƮľĳƑȱȸĭƭưĩȻĽưǫĩłưƮŅƒȻƆľưĪŽĩư

Ǚ Plastoleum ĮłưƮŇľưĮĩưȶƬȻĹĳưƖįƑĩưŅĳưľĹưǄĮƓƮľſƑƮžĿĮưƖįƑĭưńſĩưńĽưŅƒȻ



ƖŅƑĭưĮƑłƓƮƖŇſƮƖĹƑĭƭưĺȻĹưŅȻľưŇƬȻƮĮſƗƖĽł̨ƆƖžĪƆƖĽ

Production Process of sawdust briquette charcoals

Sawdust ӛШBriquette ӛШCharcoal  

Sawdust  

Preparation
¶ Particle size: < 5 mm
¶ Moisture content: 8т12%
¶ Clean

Briquetting of Raw Sawdust 
¶ Pressure: 80т150 MPa
¶ Temperature at die: 180т250°C (for screw press)
¶ Shapes:

o Solid cylinder
o Hexagonal (with hole)

Drying of Raw Briquettes
¶ Final moisture: ӅШ8%
¶ Sun drying or hot air drying (80т100°C)

Carbonization of Briquettes
Carbonization Method
¶ Retort kiln (best)
¶ Brick kiln
¶ Sealed steel chamber
Operating Conditions
¶ Oxygen-free environment
¶ Temperature: 450т600°C
¶ Heating rate: slow and controlled
¶ Holding time: 2т4 hours
Cooling
¶ Seal kiln and cool naturally
¶ Avoid air ingress (prevents burning)

Sawdust
Briquettes
Charcoal
¶ High density
¶ Uniform shape
Å Low breakage



Parameter Typical Value

Moisture ӅШΡӖ

Fixed carbon 75т85%

Volatile matter 10т15%

Ash 2т6%

Calorific value 7,000т7,800 kcal/kg

Quality of sawdust briquette charcoals Limitations / Challenges

Requires:

¶ Better control of carbonization temperature

¶ Slower heating rate (to prevent cracking)

¶ Higher initial investment (screw press + retort 
kiln)

If heated too fast:

¶ Briquettes crack

¶ Internal voids form

ƖŅƑĭưĮƑłƓƮƖŇſƮƖĹƑĭƭưĺȻĹưŅȻľưŇƬȻƮĮſƗƖĽł̨ƆƖžĪƆƖĽ
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ƖŅƑĭưĮƑłƓƮƖŇſƮƖĹƑĭƭưĺȻĹưŅȻľưŇƬȻƮĮſƗƖĽł̨ƆƖžĪƆƖĽ



łƓƮƖŇſƮƖĹƑĭƭưŅȻľưĭĽưƮ Process łŽƑƮ

ǒǄ ĩȻĽưǫĩłưƮ ƖžłľƗĪſƬǃ ŅɂĮƑĹƒȻƭĩƒȻ ĽŃưƆŇƓƮŇƓƮłȸ ĮȻƖįƑĭưƮńľƐŇĳưǄ ƖžłľƗĪſƬĩƒȻ ƆŅɬĩľɥǃ 

ȱſƑƮĺƒȻƮǱĩƓƮǃ łȱɠƖŅƮłȸŅĳưƮƖĩƑĭưƮǃ ŅɂĮƑĩƒȻ łƬȻńſƑǃ łĹɠńƑ ŁĩưłŽƑƮłȸŅĳưƮƖĩƑĭưƮ 

ĮȻƖįƑĭưƮńľƐŇĳưǄ

ǓǄ ńȷȸƒŅƑƖŇƑ ĩȻĽưǫĩłưƮłŽƑƮĩƒȻ ĮȻƖįƑĭưƮĺƑƮƖŇƑ ƖĽńƑłȸ ĿȻĽưǃ ĪƗǃ ŇŅƗǃ Ɔł̨ƒĩưǃ ĺĭưƮĿĩưłŽƑƮĩƒȻ 

ŇĽƭưĮĭưńĽưƆĹſĩư ŇĽƭưĮĭưƖľƮŇĳƭư ŅƬȻƮİĩƑŇƒȻƭ ľƒȻƭƖįƑĭưƖľƮńľƐ ŇĳưǄ

ǔǄ ŇĽƭưĮĭưƖľƮŇĳƭư ŅƬȻƮİĩƑłȸ ŅƒȻƆľưƖŇƑ įƒȻĩưİĩƑłŽƑƮ ƆŇƬȻƮžľȽǆ ŇĽƭưĮĭưľƐŇĳưǄ

ǕǄ ŇĽƭưĮĭưƖŇƑ ĩȻĽưǫĩłưƮłŽƑƮĩƒȻ ƆĮƒȻļƑĹư (ǒǖ) ĩŽĽưƖƆƑĭư łƓƮĿƒȻĩƒȻ ƆŇƬȻƮžľȽǆ įƒȻĭưĩŅȻĽưƮłŽƑƮĩƒȻ 

žĿĹưŇĽưƮĩƑ ĮȻľưŃȼŇĳƭư Blower łȸĹįĭƭư ƆƖĹƑĭƭư ĺȻĹưĮĩư łŽƑƮįƓŇƒȻƭ ľƒȻƭƖįƑĭưƖľƮľƐŇĳưǄ

ƖŅƑĭưĮƑłƓƮƖŇſƮƖĹƑĭƭưĺȻĹưŅȻľưŇƬȻƮĮſƗƖĽł̨ƆƖžĪƆƖĽ



łƓƮƖŇſƮƖĹƑĭƭưŅȻľưĭĽưƮ Process łŽƑƮ

ǖǄ ƖńƑĩưȷȸƒƖŇƑ ŅɂĮƑǃ ƖžłľƗĪſƬĩƒȻ ƆƖĹƑĭƭưĺȻĹưŅȻľưłĳƭư ĮĩưƆŇƓƮŇƓƮįƓŇƒȻƭ ŅſĽưłŽƑƮ ƆŇƬȻƮžľȽĩƑ žĿĽƭưƖņ

ƖľƮńľƐŇĳưǄ

ǗǄ ƆƖĹƑĭƭưĺȻĹưĮĩưłŽƑƮįƓŇƒȻƭ ƖńƑĩưȷȸƒŅƑƖŇƑ ŅɂĮƑǃ ƖžłľƗĪſƬĹƒȻƭĩƒȻ ŅſĽưȱȸĭƭư ŅɀľưĮĮưĩſƒȽĭưĹƒȻƭĩƒȻ ƆŇƬȻƮ

žľȽĩƑ ƆƖĹƑĭƭưƆžĿĮư ĮŅĮư (ƖžľƑĭưƮ) łȸ žĿĹưŇĽưƮĩƑ ƆĮƒłưƮƖĹƑĭƭưƆžĿĮư ĺſĩưȷȸƒŅƑľƐŇĳưǄ

ǘǄ ƆƖĹƑĭƭưĺȻĹưĮĩưłȸ ĺſĩưȷȸƒŅƑƖŇƑ ƆĮƒłưƮƖĹƑĭƭưłŽƑƮĩƒȻ Conveyor ȱȸĭƭư ŇŃưŃȼ ǯľƓƮ ĮĽĮưĹĩŽ ĮȻľƬȻ

ĺƑƮńľƐŇĳưǄ

ǙǄ ńȷȸƒŅƑƖŇƑ ƆĮƒłưƮƖĹƑĭƭưłŽƑƮĩƒȻ ƆȻĹưłƓƮĿƒȻǱĩƓƮłŽƑƮĹſĭư ĮĽĮưĹĩŽ ĮƓĺĳƭưǆ łƓƮĿȻĹưǯľƓƮ łƓƮĿƒȻĺƗĹſĭư 

(ǒǑ) ńĩưĹƒĹƒ łƓƮǯĭƒłưƮƖƆƑĭưĺƑƮńľƐŇĳưǄ

ǚǄ  (ǒǑ) ńĩư žľĳưŇĳƭưƖĽƑĩư ƆȻĹưłƓƮĿƒȻłȸ ĺȻĹưŃȼǯľƓƮ ƆƖƆƮĪƬńľƐŇĳưǄ

ǒǑǄ  ĮƒĹưĹƒȻĭưƮĩŽ ƖƆƮǯľƓįƒȻłȸ īŽľưĿƑłŽƑƮžĿĭƭư ĺȻĹưľƒȻƮĩƑ ŅƒȻńƑŇƒȻƭ ľƒȻƭƖįƑĭưńľƐŇĳưǄ 

ƖŅƑĭưĮƑłƓƮƖŇſƮƖĹƑĭƭưĺȻĹưŅȻľưŇƬȻƮĮſƗƖĽł̨ƆƖžĪƆƖĽ









ŃĪȻ ŅȻľưĭĽưƮĪſĭưƆĹſĭưƮ ǫĩƬȽƖĹſ̸ńƖŇƑ ƆĪĩưƆĪƗłŽƑƮ

ǒǄ ĩȻĽưǫĩłưƮ ƖžłľƗĪſƬĩƒȻ ȱſƑƮĺƒȻƮǱĩƓƮǃ ƖĪŽƑĭưƋƮǃ ƖžłƑĭưǃ ƆŅɬĩľɥĹņƒȻĩưłȸ ńȷȸƒľƐŇĳưǄ ŅɂĮƑĩƒȻ łƬȻńſƑǃ łĹɠńƑłȸ ńȷȸƒľƐŇĳưǄ

ÅĺſĩưȷȸƒńƑƖĻŇłŽƑƮłȸƑ ĮĮưłĩưžĿĮưľſƑƮł̨ žĿĮưƖĽžĪĭưƮÆ 

 ǓǄ ŅɀľưĮĮưƆĪŽƒĽưłȸĽư łńȷȸƒžĪĭưƮǃ ŅɀľưĮĮưƆĮƑƮĺƒȻƮńĽư ĩȻĽưĩŽĮńƒĹưłŽƑƮžĪĭưƮǄ

ǔǄ ƆľƒȻľĮɕĳưƮ ņŃưŃȼńƖıƮ ǱĩƓƮžłĭƭưžĪĭưƮǄ

ǕǄ ŅȻľưŇƑƮȷȸƑƮľƐƮžĪĭưƮ (ĩȿłưƮĩŽĭưŅȻľưŇƑƮ)

ǖǄ  ĩȻĽưƖĪŽƑǃ ĩȻĽưǫĩłưƮ ŇŃưŃȼĮńƒĹưǱĩƓƮžĪĭưƮǄ

ǗǄ  ȱƒȻĭưĭƬĹĩƑ ĩȻĽưƖıƮǫ̇̄ĽưƮȱȸĭƭư ŃȸȴłƖńƑĭưƮȱƒȻĭưžĪĭưƮ (ĺȻĹưŅȻľưĮńƒĹưžłĭƭưłƑƮŅſĽưƮžĪĭưƮ)

ǘǄ ĭŅŽĭưĻĸưƖǫĩƑĭƭư łƓƮĿƒȻłŽƑƮ ľŽĩưĮƓƮįƬȻƮȶ̨ƬƮžĪĭưƮǄ

ǙǄ łƓƮĿƒȻłŽƑƮ žľĭưįĭưľƐĩ ȱȸĮưĹƒȻƮƖĪŽƮƖĭſȱȸĭƭư ƆįĭưłƖžľžĪĭưƮĹƒȻƭƖǫĩƑĭƭư ƆĪĩưƆĪƗłŽƑƮ ǫĩƬȽƖĹſ̸ƖĽńľƐŇĳưǄ

ƖŅƑĭưĮƑłƓƮƖŇſƮƖĹƑĭƭưĺȻĹưŅȻľưŇƬȻƮĮſƗƖĽł̨ƆƖžĪƆƖĽ



ĮľƐƮĪſƬƖŅƑĭưĮƑƖĹƑĭƭưĺȻĹưŅȻľưŇƬȻƮĮſƗƖĽł̨ƆƖžĪƆƖĽ

Production Process of rice husk pellets

Rice husk 
Preparation
Clean from stones, metal, and 
other contaminants

Drying: 
Reduce moisture content to 10-15% using 
rotary dryers or sun drying methods

Pelletizing Process
Conditioning : Add moisture (if necessary) to achieve 
optimal moisture content of 12-15% for pelletizing. 
Steam conditioning at 70-90°C may be applied to 
soften lignin.
Pellet Formation : Feed material into pellet mill 
where it's compressed through die holes (typically 6-
10 mm diameter) under high pressure (100-300 bar).
Cooling : Hot pellets (70-90°C) are cooled to near 
ambient temperature using counter-flow coolers to 
harden and stabilize.

Post-Production 
Processing
Packaging: Pack pellets in 
moisture-resistant bags 
(15-25 kg bags) or bulk 
storage.
Storage: Store in dry, 
covered areas with good 
ventilation to prevent 
moisture absorption and 
degradation.

Rice 
husk 
pellets



ĮľƐƮĪſƬƖŅƑĭưĮƑƖĹƑĭƭưĺȻĹưŅȻľưŇƬȻƮĮſƗƖĽł̨ƆƖžĪƆƖĽ

1. Physical Standards

¶ Diameter : 6 mm, 8 mm, or 10 mm (±0.5-1 mm 
tolerance)

¶ Length: 10-40 mm (typically 3-4 times the 
diameter)

¶ Density :

o Bulk density: 550-650 kg/m³

o Particle density: 1.1-1.3 g/cm³

¶ Moisture Content : <10% (preferably 8-10%)

¶ Hardness : Sufficient to withstand handling 
without excessive breakage

¶ Fines Content : <1% (after screening and 
packaging)

2. Chemical & Combustion Standards

¶ Calorific Value : 14-16 MJ/kg (3,300-3,800 kcal/kg)

¶ Ash Content : 15-20% (higher than wood pellets 
due to silica content)

¶ Volatile Matter : 60-65%

¶ Fixed Carbon: 15-20%

¶ Sulfur  Content : <0.1%

¶ Chlorine Content : <0.03%

¶ Nitrogen Content : 0.3-0.5%

Quality Standards for Rice Husk Pellets



ĮľƐƮĪſƬƖŅƑĭưĮƑƖĹƑĭƭưĺȻĹưŅȻľưŇƬȻƮĮſƗƖĽł̨ƆƖžĪƆƖĽ

Parameter Rice Husk Pellets Wood Pellets

Moisture (%) ӅШΝΞ ӅШΝΜ

Ash (%) 15т20 ӅШΝ

LHV (MJ/kg) 13т15 16.5т18.5

Ash melting temp (°C) 800т1000 >1200

Application Industrial boilers Residential & industrial

Comparison: Rice Husk Pellets vs Wood Pellets



Factory 1
19th Street, Kyeik Latt,
Ayeyawady Division,
Myanmar

Myanmar Biomass Pellet supplier - Myanmar Biomass 
Power(2015)

Factory 2
Yangon Bago Highway, Bander Gone Village, 
Nyaung Inn Quarter, Bago Division 
(Near Bago Industrial Zone)

https://myanmarbiomasspower.com/index.html
https://myanmarbiomasspower.com/index.html
https://myanmarbiomasspower.com/index.html
https://myanmarbiomasspower.com/index.html


Rice Husk Pellet Characteristics
Diameter                8mm
Length                  10mm to 75mm
Moisture Content         8~12%
Calorific Value           3700~4000 Kcal/kg
Ash %                  10~16%
Weight (in buik)          750~800 Kg/M3
Sulfur                   0.05%  

Wood Pellet Characteristics
ÅDiameter               8mm
ÅLength                  10mm to 75mm
ÅMoisture Content        8~12%
ÅCalorific Value           4200~5000 Kcal/kg
ÅAsh %                  1~2%
ÅWeight (in buik)          800~850 Kg/M 3
ÅSulfur                   0.02% 

MIX Pellet Characteristics
ÅDiameter                 8mm
ÅLength                   10mm to 75mm
ÅMoisture Content          8~12%
ÅAsh %                    8~10%
ÅWeight (in buik)           750~850 Kg/M 3
ÅSulfur                    0.025% 
ÅCalorific Value             4100~4500 Kcal/kg



ßØþÄóØþ ~ ÙóâñÝþàÝþüÝǥÄòü (40km ~ 24 mile § 7 fur) õÎðÈþÔóØþüǤÝñǱǴØÞþĎ 

õÎðÈþáñóÈþüǥÄòüõÄÿüßǬð ÄóÝǀÓòÙñóÈþ åÄÿÞþ (11.39 Acres) ÅØǳþßĂñ õĀÝÄāÄþõÙǐÔāÈþ (3.10 

Acres) Äñó Power Pros Brand ÔúÊñÙþĀÚÈûþ ÉÙïüÅāúõàðÈþÉðõÔðÈûþ ÉÄþǎúóÄñó (December, 

2022) ÔāÈþ ÉÔÈþ åõÄðÈþÕÎþõÚðþ ÔÎþõÊðÄþÅöûÙïâÎþď

ÉÙïüÅāúõàðÈþÉðÉÄþÔÉþàúóüÝĂÔÉþØʚßòàǝÈþ 

(1.5)ÔØþÄÿÉÄþ(Ĉ)àúóüǍĂÈûþ(0.5) ÔØþ

ÔÉþàúóüÄñóĆĄĆćÝÔþàÔāÈþÔǎóÔþĀÙÎþÝĂ

ÝĂðÞôÔÈþâāÈþüÅöûÙïâÎȌďÔÉþØʚßòàǝÈþÉóÉóõÙïÈþü

(5.5)ÔØþÝĂ(6.5)ÔØþåÕñÕāÄþßĂñǍñóÈþÙïâÎþď

ÙúóÝĂØþåàóÙþÅÿñØþĀÚÈûþÔÉþǍĂÉþàǝÈþÙǝÝþüÝǝÔØþÅÿñØþ

ÉóÉóõÙïÈþü(16000)ÝĂ(18000)Õñ

ÕóÔþàóÙþǍñóÈþÙïâÎþď

àǝÙþÉÉþÉāÝþüåðüåõØĀÚÈûþ 400KVA 

Transformer (2) àúóüÄñó ÔÙþÊÈþÅöûǤÙòü 

Generator 625KVA(2)àúóü  ǍĂÈûþÔāöÚÄþǤÙòü 

åâúóüĀÙǱßØþ  Gasifier (Ć) àúóüÄñó ĆĄĆć 

ËØþØáïßòàÔāÈþÉÔÈþÔÎþõÊðÄþÅöûǤÙòü 

ĆĄĆĈ ËØþØáïßòàÔāÈþ õÄðÈþüÝāØþÉāð 

àÎþÙÔþǍñóÈþÅöûÙïâÎþď



Diameter:    8-9 mm

Length:     20-80 mm

Material:    Rice Husk Pellets

Moisture:    10%

Ash Content:   13-20%

Gross Calorific Value: 3000-4000 kcal/kg

Fixed Carbon:   13-18%

Power Pros õàðÈþÉðõÔðÈûþÉÄþǎúóÝĂÕāÄþßĂñõâð

¦ÉÙïüÅāúõàðÈþÉðõÔðÈûþ¬ Ýÿðüē Specification Ýÿðü-





ĮľƐƮĪſƬƖŅƑĭưĮƑƖĹƑĭƭưĺȻĹưŅȻľưŇƬȻƮĮſƗƖĽł̨ƆƖžĪƆƖĽ

žłĽưłƑȱƒȻĭưĭƬĹſĭưĮľƐƮĪſƬƖŅƑĭưĮƑƖĹƑĭƭưĺȻĹưŅȻľưƖŇƑƆļƒĩĮĩưȶƬȻǱĩƓƮ ǒǑǑ ĪĽƭưȱȸĭƭư ƆƖŇƮĮƑƮĺȻĹưŅȻľư 

Ňĳƭư ƖĽńƑłŽƑƮĮſƑȷȸƒŇĳưňȻĪĽƭưłȸĽưƮľƐŇĳưǄ

žłĽưłƑȱƒȻĭưĭƬŇĳưĮľƐƮĪſƬƖŅƑĭưĮƑƖĹƑĭƭưĺȻĹưŅȻľưńĽưĩȻĽưǫĩłưƮƆŅſĽưȢĩŃưņƖŇƑưŅĳưƮ

ǒǄŅɀľưĮĮưľƬȻłȸĽưńȷȸƒȱƒȻĭưł̨ƆĪĩưƆĪƗǃ

ǓǄńĭưƮȱȸƓƮžł˿ȽľưȱȸƬńĽưƖĭſƖǫĩƮƆĪĩưƆĪƗȱȸĭƭư

ǔǄžľĳưľƖıƮĩſĩưŇƒȻƭņĭưƖńƑĩưȱƒȻĭưƖńƮĮƒĽưƖĪɄł̨łŽƑƮĩƒȻƖĩŽƑưŅɂƑƮńĽưŅƒȻƆľưƖĽįƗžĿĮưľƐŇĳưǄ

ƉƆĪĩưƆĪƗłŽƑƮ ƖĩŽƑưŅɂƑƮȱƒȻĭưľƐĩ ȱƒȻĭưĭƬƆĹſĩư ĹĽưĿƒȻƮžłĭƭư İƓņƖŅƑĭưĮƑ ĹĭưľƒȻƭȱƒȻĭưƖŇƑ Įĩưł̨ŅȻľưĭĽưƮ 

ĹĮưĪȻ ƆžĿĮư ǱĩƓƮĺſƑƮŅƑȱƒȻĭưĮſłưƮ ƆžľĳƭưƆņȷȸƒľƐŇĳưǄ



Producer gas (Gasifier)ĺȻĹưŅȻľưŇƬȻƮĮſƗƖĽł̨ƆƖžĪƆƖĽ



Producer gas (Gasifier)ĺȻĹưŅȻľưŇƬȻƮĮſƗƖĽł̨ƆƖžĪƆƖĽ

¦POWER PROS õàðÈþÉðõÔðÈûþÉÄþǎúó¬
1,000 KW



Producer gas (Gasifier)ĺȻĹưŅȻľưŇƬȻƮĮſƗƖĽł̨ƆƖžĪƆƖĽ

Wilmar Myanmar Riceland ( KyaikLatt  ) Limited.
1500Kva (1200KW)
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ǒǄ ĮľƐƮĪſƬ
ǓǄ ƖŅ

ľȶƒȻīŽȾįƑļƑĹưƖĭſ̸ (Producer Gas)

ǒǄ ĩƑŀſĽưłƒȻƖĽƑĩưįƒȻĻư ļƑĹưƖĭſ̸(CO) - 26%

ǓǄ  ňƒȻĩưǯĻƒȽīŽĭư ļƑĹưƖĭſ̸ (H2)  - 14%

ǔǄ łƓŇƒĽưƮ ļƑĹưƖĭſ̸ (CH4) т 2%
ƖŁƮĺſĩưľĮɕĳưƮłŽƑƮ

ǒǄ ĩƑŀſĽưĻƒȻĭưƖƆƑĩưįƒȻĻư ļƑĹưƖĭſ̸(CO2) -12%

ǓǄ ȱƒȻĩưǱĹƒȽīŽĭưļƑĹưƖĭſ̸ (N2 , NOx) т 40%

ǔǄ ƖńƖĭſ̸  (H2O) т 6%

ǕǄ ĩĹɠńƑ (Tar)

ƆľȼĪŽƒĽư = ǗǑǑ - ǙǑǑќC

ĿſƗžľƑ

Rice Husk 
(Proximate Analysis)
1. Fixed carbon = 8%
2. Volatiles = 62%
3. Ash = 30%  
(Ultimate Analysis)
1. Carbon = 37.7%
2. Hydrogen = 5.1%
3. Oxygen = 55.4%
4. Nitrogen = 1.6%
5. Sulfur = 0.2%
LHV = 12.85 MJ/kg

Gasifier įƒȻĭưńƑƆƖžĪĪƬƆĪŽĩưƆŅĩưłŽƑƮ

Producer gas (Gasifier)ĺȻĹưŅȻľưŇƬȻƮĮſƗƖĽł̨ƆƖžĪƆƖĽ



Producer gas (Gasifier)ĺȻĹưŅȻľưŇƬȻƮĮſƗƖĽł̨ƆƖžĪƆƖĽ

Producer gas production process



Producer gas (Gasifier)ĺȻĹưŅȻľưŇƬȻƮĮſƗƖĽł̨ƆƖžĪƆƖĽ

Gasifier ĹĮưĪȻĹſĭư ƆƖžĪĪƬƆƑƮžĿĭƭư ľƐņĭưńłĳƭư ƆĮƒĹưƆľƒȻĭưƮłŽƑƮ 





Gasifier ļƑĹưƖĭſ̸ŇĽƭưĮĭưł̨ĮĽĮư ƆƖľɄ õÔāǴßĂñÅÿÄþǍĂÈûþ åʗÄúĀÙǱÅÿÄþ

ƖįƑĭưńſĩưńĽưƖĹſ̸ȷȸƒĪŽĩư ƆǫĩƬžľȽĪŽĩư

(ĩÆ žľƑłŽƑƮĩƒȻ ĿŃư ĺȻĹư

ńĽư Cyclone Separator 

ĹľưįĭưńłĳưǄ

ĿſƗžľƑƆƖžĪƑĩưĺȻĹư ĮĩưȶƬȻ 

łŽƑƮ ĹſĭưŇƑĹľưįĭưĺƑƮ ǯľƓƮ 

ĿſƗžľƑ ƆĮƒȻĺȻĹưĮĩưȶƬȻ łŽƑƮ 

ĹſĭưĹľưįĭưĺƑƮžĪĭưƮłȷȸƒľƐǄ

Water scrubber ȱȸĭƭư Gas filterĮĽĮưĹĩŽĹľưįĭư
ƆŇƬȻƮžľȽ ĺƑƮľƐĩ ŃĭưƮžľƑłŽƑƮƖǫĩƑĭƭư ƆĭưīŽĭưĺƒĪƒȻĩư

ł̨ łȷȸƒȱƒȻĭưƖŇƑư ŅĳưƮ ƖŁƮĺſĩưľĮɕĳưƮ žľƑ łŽƑƮĩƒȻ 

ĹĽưŁƒȻƮ ȷȸƒĮſƑ žľĽưŅĳưƆŇƬȻƮžľȽžĪĭưƮłžľȽŅȻľưȱƒȻĭưľƐǄ

Cyclone Separator    

ĿſƗžľƑƆƖžĪƑĩưĺȻĹưĮĩưȶƬȻłŽƑƮ

ĿſƗžľƑƆƖžĪƑĩưĺȻĹưĺƑƮľƬȻ

ₒ₁₴⁞₩₫₳₆₩₫₳ ƖńĪƗ⁞‹₴
№™₆₫₩⁄₴ ℮₃₨₉₱₫ ₭⁮₨⁄₴⁸₫₁₴₳┐₆₩₯╞₁₇₴

Power Pros

 ⁞₂₧₳›⃰₱₭₉₨⁄₴⁞₨
₭⁸₨⁄₴₲Įĩưń₫₱₲

ƖńƆŇƬȻƮžľȽǆĿſƗžľƑƆĮƒȻĺȻĹưĮĩưȶƬȻłŽƑƮ  

┐₆⁸₴₆₩›⁄₴ ⁪₁₴⁞‹₴ 
₭⁮₨⁄₴ℓ₩₫⁄₴₳┌‹₪₳₭‹₵₳₈⃰₨
₭⁮₨⁄₴⁸₫₁₴₳┐₆₩₯╞₁₇₴

‹₱⁹€₳₭ₔ₨⁄₴ ⁪₁₴⁞‹₴
⁪₨₳₆₭₉₨‹₴₭‹₵₳₈⃰₨ ⅛ 
₭⁮₨⁄₴⁸₫₁₴₳┐₆₩₯╞₁₇₴

⁹₩₂₴⁸₁₴₳⁸₱›⃰₁₴ 
ₔ⁪⁄₴₲┐₆⁄₴₲⁪₁₴⁞‹₴
₉‹₴₂₱₭›₵₨⁄₴₳₈⃰₨

 ₭⁮₨⁄₴⁸₫₁₴₳┐₆₩₯╞₁₇₴



ƖįƑĭưńſĩưńĽưƖĹſ̸ȷȸƒĪŽĩư ƆǫĩƬžľȽĪŽĩư

ÅĪÆ Spray Tower 

/Water Scrubber 
Ĺľưįĭưń łĳưǄ

ĮĩưȶƬȻłŽƑƮƆƑƮŅƬȻĹſĭư

Ĺľưįĭư ĺƑƮľƐŇĳưǄ 
ŇƒȻƭƖŇƑưƖńƆƖƆƮĪƬ 

ĮĽĮưĹľưįĭưĺƑƮžĪĭưƮł

ȷȸƒľƐǄ

Water scrubberĹſĭưƆŇƬȻƮžľȽƖŇƑ Ɩń łȸƑ ƆǯłƗƖƆƮƖĽ ńĽư ƆĺȼƮ 

ŅƒȻƆľưľƐŇĳưǄ Ɩń łƖƆƮľƐĩ ľȶƒȻīŽȾįƑ ļƐĹưƖĭſ̸ȱȸĭƭư ĹſƗľƐŅƑ 

ƖŇƑ ĩĹɠńƑ Ɩĭſ̸ łȸƑ ƆńĳưĿſƗ̸žĪĭưƮ (Condensed) łžľȽŅȻľưȱƒȻĭưŁƗ 

ƆĭưīŽĭưĺƗŇƒȻƭľƐŇſƑƮǯľƓƮ ƆĭưīŽĭư Nozzle Ĺſĭư ĩƑŀſĽưīŽƒȽƮĩľưžĪĭưƮžĿĮư 

ƖĮǆ ƆĭưīŽĭưłŽƑƮ ĺƒĪƒȻĩư ľŽĩưĮƓƮł̨ȷȸƒžĪĭưƮ ȱȸĭƭư  łǫĩƑĪĸ žľȽžľĭư

ńžĪĭưƮžĿĮưƖĮľƐŇĳưǄ

Water Scrubber 

⁹€₳₭⁫₭ₔ₨⁄₴ 
ₔ⁪⁄₴₲┐₆⁄₴₲⁪₁₴⁞‹₴
⁞₩₁₴₅₫₈₨₳⁞₫₭‹₵₳₈⃰₨
 ₭⁮₨⁄₴⁸₫₁₴₳┐₆₩₯╞₁Ńư

Gasifier ļƑĹưƖĭſ̸ŇĽƭưĮĭưł̨ĮĽĮư ƆƖľɄ õÔāǴßĂñÅÿÄþǍĂÈûþ åʗÄúĀÙǱÅÿÄþ



ƖįƑĭưńſĩưńĽưƖĹſ̸ȷȸƒĪŽĩư ƆǫĩƬžľȽĪŽĩư

ÅīÆ Gas Filter (Bio 

Filter)ĹľưįĭưńłĳưǄ

ĮĩưȶƬȻłŽƑƮƆƑƮŅƬȻƮ 

ĹſĭưĹľưįĭư ĺƑƮľƐ 

ŇĳưǄ 

Gas Filter (Bio Filter)ƆƖĽžĿĭƭư ĮľƐƮĪſƬĩĽưȱȸĭư ŅɂĮƑł̨ĽưĩĽưłŽƑƮ ƆŇƬȻƮ žľȽǫĩ 

ľƐŇĳưǄ ƆļƒĩƆƑƮžĿĭƭư ļƐĹưƖĭſ̸ȱȸĭƭưƆĹȼ ľƐŅƑƖŇƑ žľƑƆł̨Ľư łŽƑƮȱȸĭƭưƆńĳư 
ĿſƗ̸ǯľƓƮƖŇƑ ĩĹɠńƑ ĩƒȻĿŃưȷȸƑƮƖľƮľƐŇĳưǄ ŇƒȻƭƖŇƑư ƆƖĭſ̸ ƆžĿĮưľƐŅƑƖŇƑ 

ĩĹɠńƑĩƒȻĿŃưȷȸƑƮƖľƮȱƒȻĭưžĪĭưƮłȷȸƒľƐǄ

ÅĬÆ ļƑĹưƖĭſ̸ŇƒȻƖŅȸƑĭư

ĩĽư/Buffer Tank ĩƒȻ 

ĹľưįĭưńłĳưǄ

ĮĩưȶƬȻłŽƑƮƆƑƮŅƬȻƮ

ĹſĭưĹľưįĭưĺƑƮ

žĪĭưƮłȷȸƒľƐǄ 

Gas Filter (Bio Filter)ĩĽưłŽƑƮľƒȻǆƆŇƬȻƮžľȽĺƑƮŇžĿĭƭư  ļƑĹưƖĭſ̸ ŇƒȻƖŅȸƑĭư 

ĩĽư ǈŅȻľưƖįƑĭưł̨łŽƒȽƮńȷȸƒľƐŇĳưǄ

Induced draft blower ƆŇƬȻƮžľȽžĪĭưƮ žĿĮưŅĳưƮ ļƑĹưƖĭſ̸ŇƒȻƖŅȸƑĭưĩĽưǈ 

ŅȻľưƖįƑĭưł̨łŽƒȽƮńȷȸƒľƐŇĳưǄ

Induced draft blower ĹľưįĭưƆŇƬȻƮžľȽľƬȻ

Power Pros ⁞₂₧₳›⃰₱
₭₉₨⁄₴⁞₨₭⁸₨⁄₴₲ĮĩưȶƬȻ₲

Gas Filter (Bio Filter)ĹľưįĭưƆŇƬȻƮžľȽľƬȻ

⁹€₳₭⁫₭ₔ₨⁄₴ₔ⁪⁄₴₲┐₆⁄₴₲⁪₁₴⁞‹₴
⁞₩₁₴₅₫₈₨₳⁞₫₭‹₵₳₈⃰₨⅛ ₭⁮₨⁄₴⁸₫₁₴₳┐₆₩₯╞₁Ńư

⁹₩₂₴⁸₁₴₳⁸₱›⃰₁₴ₔ⁪⁄₴₲┐₆⁄₴₲⁪₁₴⁞‹₴
₉‹₴₂₱₭›₵₨⁄₴₳₈⃰₨⅛ ₭⁮₨⁄₴⁸₫₁₴₳┐₆₩₯╞₁₇₴

Gasifier ļƑĹưƖĭſ̸ŇĽƭưĮĭưł̨ĮĽĮư ƆƖľɄ õÔāǴßĂñÅÿÄþǍĂÈûþ åʗÄúĀÙǱÅÿÄþ



Gasifier ǈƖƆƑĩư ƖžĪłȸ

ĺſĩưƖŇƑ ĿſƗžľƑ łŽƑƮĩƒȻƖń 

ƆŇƬȻƮžľȽĿŃưĺȻĹưńƑĹſĭư 

ĩĹɠńƑ Ňĳư Ɩńǃ ĿſƗžľƑĹƒȻƭ 

ȱȸĭƭư ƖńƑ ǆľƐ ŇſƑƮľƐŇĳưǄ

ĩĹɠńƑľƐƖŇƑ ĿſƗžľƑ ȱȸĭƭư Ɩń  ƆƖńƑĩƒȻ -

ü ĽƓƮĮľưńƑžłĮưǃ ƖĪŽƑĭưƮ łŽƑƮĹſĭưĮſĽƭưľĮưľƐĩ ƖńĹſĭưƖľƐĩư ƖŇƑƆľĭưĭŃư 

łŽƑƮ ƖŇ žĪĭưƮǃ łƖľƐĩưƖĹƑƭžĪĭưƮǃ ƖńƖĽ ŇĹɠņƐĭŃưłŽƑƮ ƖŇƖǫĩ žĪĭưƮ 

ĹƒȻƭƖǫĩƑĭƭư ƖńȷȸĳưĹſĭư ĭƐƮȷȸƑƮ ľƐƮł̨ žĿĮưŅƑľƐłĳưǄ

ü ĽƓƮĮľưńƑƖžłǱĩƓƮĩĽưłŽƑƮĹſĭưĮſĽƭưľĮưľƐĩ ƖńȷȸĳưĹſĭưľĹư ņĽưƮĩŽĭư 

ƖžłƖƆƑĩưƖńƆńĳưƆƖŇſƮĺƒĪƒȻĩưŅƑľƐłĳưǄ

ĮľƐƮĪſƬƖŅƑĭưĮƑŇƬȻƮ Gasifier ĮĩưȶƬȻ łȸĺſĩưƖŇƑ ĮſĽƭưľĮưńĳưłŽƑƮƖǫĩƑĭƭư ľĹưņĽưƮĩŽĭưĺƒĪƒȻĩưŇĩưƖńƑĩưł̨

Producer gas (Gasifier)ĺȻĹưŅȻľưŇƬȻƮĮſƗƖĽł̨ƆƖžĪƆƖĽ



Producer gas (Gasifier)ĺȻĹưŅȻľưŇƬȻƮĮſƗƖĽł̨ƆƖžĪƆƖĽ

Gasifier ĮſĽƭưľĮưƖńįƒȻƮ žľĽưŅĳưƆŇƬȻƮžľȽĮĽĮư (Recycle system)



ÉāØǳþÙÉþõßÊñóüâØǳþÉÈþÉØÉþƆƖľɄ õÔāǴßĂñÅÿÄþǍĂÈûþ åʗÄúĀÙǱÅÿÄþ

ƆĽĳưĮĮư/žľƑĮĮưĩĽư ƆžĿĮư

ƖžłǱĩƓƮĩĽưƆŇƬȻƮžľȽžĪĭưƮ 

‹₱⁹€₳₭ₔ₨⁄₴ ⁪₁₴⁞‹₴
⁪₨₳₆₭₉₨‹₴₭‹₵₳₈⃰₨
₭⁮₨⁄₴⁸₫₁₴₳┐₆₩₯╞₁₇₴

ƖńłŅƬȻƖŇƑƆȻŉưƖńĩĽưłŽƑƮ

ƆŇƬȻƮžľȽžĪĭưƮ

⁹€₳₭⁫₭ₔ₨⁄₴ₔ⁪⁄₴₲┐₆⁄₴₲⁪₁₴⁞‹₴
⁞₩₁₴₅₫₈₨₳⁞₫₭‹₵₳₈⃰₨⅛ ₭⁮₨⁄₴⁸₫₁₴₳┐₆₩₯╞₁Ńư

ƆƖľɄŃƬĹſĭưƖľɄƖĽƖŇƑ

ĩĹɠńƑĩƒȻĿŃưĺȻĹưǯľƓƮłȸ 

ƖńĩƒȻžľĽưŅĳưƆŇƬȻƮžľȽńĽư

Power Pros ⁞₂₧₳›⃰₱₭₉₨⁄₴⁞₨
₭⁸₨⁄₴₲Įĩưń₫₱₲

₭⁮₨⁄₴⁸₫₁₴₳┐₆₩₯╞₁Ńư

Producer gas (Gasifier)ĺȻĹưŅȻľưŇƬȻƮĮſƗƖĽł̨ƆƖžĪƆƖĽ



ƖįƑĭưńſĩưńĽưƖĹſ̸ȷȸƒĪŽĩư ƆǫĩƬžľȽĪŽĩư

(ĩ) ƆĽĳưĮĮư/žľƑĮĮưĩĽư 

ĹĳưƖįƑĩưńĽư

ĮĩưȶƬȻłŽƑƮƆƑƮŅƬȻƮĹſĭư

ĹľưįĭưĺƑƮľƐŇĳưǄ 

ƆĽĳưĮĮư/žľƑĮĮưĩĽư ƆžĿĮư ƖžłǱĩƓƮĩĽưƆŇƬȻƮžľȽžĪĭưƮ ȱȸĭƭư 

ƖńłŅƬȻƖŇƑƆȻŉưƖńĩĽưłŽƑƮƆŇƬȻƮžľȽžĪĭưƮžĿĭƭư Gasifier
ĮſĽưƭľĮưńĳưƖǫĩƑĭƭư ƖžłƖƆƑĩưƖńƆńĳưƆƖŇſƮĩƒȻŅƬȻƮņ ĺƒ 

ĪƒȻĩưłĳưžĿĮưľƐǆ ƖžłǱĩƓƮĩĽưƆŇƬȻƮłžľȽńĽưȱȸĭưƭ ƆȻŉưƖńĩĽư 

łŽƑƮƖńŅƬȻƖƆƑĭưĮƓłƬƖįƑĭưńſĩưĺƑƮȷȸƒńľƐłĳưǄ

(Ī) ŇĽƭưĮĭưǯľƓƮƖŇƑƖńĩƒȻ 

žľĽưŅĳư ƆŇƬȻƮžľȽńĽư

ĮĩưȶƬȻłŽƑƮƆƑƮŅƬȻƮĹſĭư

ƆŇƬȻƮžľȽľƐŇĳưǄ 

ƆĽĳưĮĮư/žľƑĮĮưĩĽư łŽƑƮĹſĭư ƆĽĳư ȱȸĭƭư ĿſƗžľƑ ĩƒȻĿŃưĺȻĹư 
ǯľƓƮ ƆƖľɄŃƬĹſĭưƖľɄƖĽƖŇƑ ĩĹɠńƑĩƒȻľƐĿŃưĺȻĹưǯľƓƮłȸ 

ƖńĩƒȻžľĽưŅĳưƆŇƬȻƮžľȽńłĳưžĿĮưľƐŇĳưǄ

(ī) ľĹưņĽưƮĩŽĭưįƒȻĭưńƑ Ɔ 

ńĳưƆƖŇſƮ (ĺȻĹưŅɂĹưł̨) 

ŅłưƮȵɂĽưĪŽĩưłŽƑƮĩƒȻĩưĳƓł̨

łĹƒȻĭưƮĹƑńƖŇƮľƐǄľĹưņĽưƮĩŽĭưƖĪŽƑĭưƮƖžłƑĭưƮƖńƆńĳưƆƖŇſƮŇƑłĩ 

ƖžłƖƆƑĩưƖńƆńĳưƆƖŇſƮĩƒȻľƐĮĮưƖįƮńłĳưǄ

ÉāØǳþÙÉþõßÊñóüâØǳþÉÈþÉØÉþƆƖľɄ õÔāǴßĂñÅÿÄþǍĂÈûþ åʗÄúĀÙǱÅÿÄþ

Producer gas (Gasifier)ĺȻĹưŅȻľưŇƬȻƮĮſƗƖĽł̨ƆƖžĪƆƖĽ



ƌńƑņĹƓĹƒȻĭưƮƖĻŇǱĩƓƮǃ 

ƖĻƮĻńƗǯłƒȽ̸  ņĽưƮńƬĪįĽưĮĩư 

Ĺſĭư Gasifier łȸ ĺſĩưȷȸƒ 

ƖŇƑ ƖńįƒȻƮŇĽƭưĮĭưĮĩưĩƒȻ 

ǓǑǒǙ-ǓǑǒǚ ĪȻȱȸĮưĹſĭư 

ĮłưƮŇľư ĹĳưƖįƑĩưŅĳư 

ľĹưĪƗƭľƐŇĳưǄ

ÉāØǳþÙÉþõßÊñóüâØǳþÉÈþÉØÉþƆƖľɄ õÔāǴßĂñÅÿÄþǍĂÈûþ åʗÄúĀÙǱÅÿÄþ

Producer gas (Gasifier)ĺȻĹưŅȻľưŇƬȻƮĮſƗƖĽł̨ƆƖžĪƆƖĽ



ÉāØǳþÙÉþõßÊñóüâØǳþÉÈþÉØÉþƆƖľɄ õÔāǴßĂñÅÿÄþǍĂÈûþ åʗÄúĀÙǱÅÿÄþ

Producer gas (Gasifier)ĺȻĹưŅȻľưŇƬȻƮĮſƗƖĽł̨ƆƖžĪƆƖĽ



ÉāØǳþÙÉþõßÊñóüâØǳþÉÈþÉØÉþƆƖľɄ õÔāǴßĂñÅÿÄþǍĂÈûþ åʗÄúĀÙǱÅÿÄþ

Producer gas (Gasifier)ĺȻĹưŅȻľưŇƬȻƮĮſƗƖĽł̨ƆƖžĪƆƖĽ



Producer gas (Gasifier)ĺȻĹưŅȻľưŇƬȻƮĮſƗƖĽł̨ƆƖžĪƆƖĽ

ĮĩưȶƬȻľĹưņĽưƮĩŽĭư ƖŅĺȻƆńĳưƆƖŇſƮ ƖĩƑĭưƮłſĽưƖĮƖńƮƆĹſĩư ƖįƑĭưńſĩưń łĳƭưŅȻľưĭĽưƮĮȴ



Producer gas (Gasifier)ĺȻĹưŅȻľưŇƬȻƮĮſƗƖĽł̨ƆƖžĪƆƖĽ

ƖįƑĭưńſĩưńĽưƖĹſ̸ȷȸƒĪŽĩư ƆǫĩƬžľȽĪŽĩư

(ĩÆ ƖŅņĭưƖŅĺſĩưĮĽĮư 

ƖĩƑĭưƮłſĽưƖƆƑĭư ƖįƑĭưńſĩư 

ĺƑƮńĽư

ĮĩưȶƬȻłŽƑƮƆƑƮŅƬȻƮ

ƖŅņĭưƖŅĺſĩư 

ƖĩƑĭưƮ łſĽưľƐŇĳưǄ 

ĮĩưŅĳưľĹưĪƐĮƆĪŽƒĽưĹſĭư ĺſĩưȷȸƒŅƑƖŇƑ ļƐĹưƖĭſ̸ 

łŽƑƮ ĩƒȻ žľĭưľŇƒȻƭ ĮſĽƭưĺȻĹưĮłưƮŇľưƖŇƑĮĩưȶƬȻłŽƑƮƆƖĽ 

žĿĭƭư ļƐĹưƖĭſ̸ĮſĽƭưĺȻĹưľƒȻĩưĩƒȻ ĮĩưȶƬȻƆłƒȻƮƆĺĩư ǒǑƖľ 

ĪĽƭưžł˿ĭƭưĹĭưƖľƮĺƑƮńľƐłĳưǄ ŇƒȻƭłňȻĹưľƐĩ Ɔļƒĩ 

ĮĩưȶƬȻņĽưĺłưƮłŽƑƮȱȸĭƭư ľĹưņĽưƮĩŽĭưƖĽĺƒȻĭưŇȼłŽƑƮǈ 

ĩŽĽưƮłƑƖńƮĩƒȻĺƒĪƒȻĩưƖĮľƐłĳưǄ

ÅĪÆ ƆłŽƒȽƮŇƑƮľĹưņĽưƮĩŽĭưįƒȻĭư

ńƑ ƆńĳưƆƖŇſƮ (ĺȻĹưŅɂĹưł̨) 

ŅłưƮȵɂĽưĪŽĩưłŽƑƮĩƒȻĩưĳƓł̨

łĹƒȻĭưƮĹƑńƖŇƮľƐǄĮĩưŅĳưľĹưĪƐĮƆĪŽƒĽưĹſĭư ĮĩưȶƬȻƆĹſĭưƮƆžľĭư 

ƖŅĺȻƆńĳưƆƖŇſƮĹƒȻĭưƮĹƑĮĮưƖįƮńłĳưǄ

õàÕóåßÎþåõâāü õÄðÈþüÝāØþõÉõßüàóÙþÈØþüÉÍþÝÿðüƆƖľɄ õÔāǴßĂñÅÿÄþǍĂÈûþ åʗÄúĀÙǱÅÿÄþ



ĮĩưŅĳưľĹưĪƐĮƆĪŽƒĽưĹſĭư ĺſĩưȷȸƒŅƑƖŇƑ ļƐĹưƖĭſ̸ łŽƑƮ ĩƒȻ žľĭưľŇƒȻƭ łĮſĽƭưĺȻĹưƖŇƑĮĩưȶƬȻłŽƑƮ

┐₆⁸₴₆₩›⁄₴ ⁪₁₴⁞‹₴ 
₭⁮₨⁄₴ℓ₩₫⁄₴₳┌‹₪₳₭‹₵₳₈⃰₨
₭⁮₨⁄₴⁸₫₁₴₳┐₆₩₯╞₁₇₴

ƌńƑƖĩŽƑư Ɔįĭƭưžłĭƭư⁪₁₴⁞‹₴ 
ŅĩưľƬĹĽưƮǯłƒȽ̸

Producer gas (Gasifier)ĺȻĹưŅȻľưŇƬȻƮĮſƗƖĽł̨ƆƖžĪƆƖĽ



× ŇƒȻƭƖŇƑưŅĳưƮ ƖĮŽƮĩſĩư 

ƆįĭưłƖžľžĪĭưƮǃ İƓņƆƓŇƖĽƑ

ƆŇƬȻƮžľȽȱƒȻĭưƖńƮłȼņƐĻƖľɄŅĮƓ 

łȷȸƒžĪĭưƮ ȱȸĭƭư ȱƒȻĭưĭƬƖĹƑưłȸ ƊľƖĻ 

ĩƗƭŇƒȻƭ ŇĹưłȸĹư žľĵƑĽưƮĪŽĩư 

(Mandate) łȷȸƒžĪĭưƮ ĹƒȻƭƖǫĩƑĭƭư 

İƓņƆƓŇƖĽƑĩƒȻļƐĹưįƓ ƆĮƑƮ

ĺƒȻƮƖŅƑĭưĮƑƆžĿĮưĺȻĹưŅȻľư 

ŇƬȻƮĮſƗžĪĭưƮŅȻľưĭĽưƮłŽƑƮŃƖĽƭƆĺƒ

ƖƆƑĭưžłĭưƖƆƑĭưƖįƑĭưńſĩư 

ȱƒȻĭưžĪĭưƮłȷȸƒ ƖŇƮľƐǄ

Bioethanol ÅİƓƆƓŇƖĽƑÆĺȻĹưŅȻľưŇƬȻƮĮſƗƖĽł̨ƆƖžĪƆƖĽ

× İƓņƆƓŇƖĽƑ ĺȻĹưŅȻľưŇƬȻƮĮſƗł̨ 

ŅȻľưĭĽưƮłŽƑƮĩƒȻ žľĳưĹſĭưƮǅ 

ǒǚǚǚ ĪȻȱȸĮưĩĹĳưƮĩ ĮĹĭư  

ƆƖĩƑĭưƆĺĳưƖĿƑưƖįƑĭư 

ńſĩư ĪƗƭǯľƓƮ ǓǑǑǚ ĪȻȱȸĮưĹſĭư İƓņ 

ƆƓŇƖĽƑ ĺȻĹư   ŅȻľưŇƬȻƮĮſƗžĪĭưƮ 

ŅȻľưĭĽưƮƆĹſĩư ȱƒȻĭưĭƬƖĹƑưłȸ 

ĮĽĮưĹĩŽ ȵɂĽưǫĩƑƮ ĪŽĩư łŽƑƮ 

ĺȻĹưžľĽư ƖľƮĪƗƭ ľƐŇĳưǄ 

× ĮƒȻĩưľŽƒȽƮƖńƮ ŇƓƮȱȸƬłŽƑƮ 

žĿĮưƖŇƑ ƆĪŽƒȽļƑĹư 

ľƐŇĳƭư ǫĩƬǃ ĺĽưƮńĳưǃ 

ļĽƒńĳưĹƒȻƭ ȱȸĭƭư ĩĮƓ 

ļƑĹưľƐƖŇƑ įĽưǃ 

ƖžľƑĭưƮǃ ľƓƖŅƑľƓĽƬĹƒȻƭłȸ 

ļƑĹưįƓƆĮƑƮĺƒȻƮ 

ƖŅƑĭưĮƑ İƓņƆƓŇƖĽƑ 

(Bio-Ethanol) ĺȻĹư 

ŅȻľưȱƒȻĭưľƐŇĳưǄ 



İƓņƆƓŇƖĽƑ(Bioethanol)ȱȸĭƭưƆƓƮļƐĹưįƓ(Gasohol)įƒȻĭưńƑŇƒȷȸƒĺƑƮŇĭƭưƖŇƑ ƆĪŽĩưłŽƑƮ

× ÙúóÝĂØþÕóÔþàóÙþßßĂñõâðåòâõØʚâÎþ

åòâñóÈþüåÞþàþÄñóõãðčĉ% (Ethyl 

Alcohol 95%) ȷȸƒǯľƓƮļƑĹưįƓȱȸĭưƭƖńƑĮľư 

ńƑĹſĭưƖńƑĮľưŇĳƭưƆĪŽƒȽƮĹƒȻĭưƮĹſĭư

ĹŇƑƮĹĳưƮƖńƑĮľưžĪĭưƮłȷȸƒŇžĿĭƭưĹŇƑƮ 

ĹĳưƮƖńƑĮľưƖĮńĽưľƬȻłȸĽưĺȻĹưŅȻľưńȷȸƒ 

ƖŇƑƆƓŇƖĽƑÅǚǖ%ÆĩƒȻĩȻĽưǫĩłưƮƆžĿĮư 

ƆŇƬȻƮžľȽǆƖńĿŃưĺȻĹưƖŇƑĽĳưƮĮĽĮư

ÅDehydration) žĿĭƭưƖńłƗƭƆƓŇƖĽƑ(Ethyl 

Alcohol 99.5%) ĺȻĹưŅȻľưǯľƓƮļƑĹưįƓȱȸĭưƭ 

ƖńƑĮľưǆļƑĹưįƓƆĮƑƮĺƒȻƮƖŅƑĭưĮƑ

Gasohol (E10¼E15, E20) ƆžĿĮưŇƬȻƮĮſƗ 

ŇĳưǄ

× âñóǳßðÔāÈþåòâõØʚēåõÈāǴÙÿúÝǮ

Úñåðü(Reid Vapour Pressure - 

RVP) ƆƑƮĽĳưƮžĪĭưƮƖǫĩƑĭƭưĮĩư 

Ɔǫ̇̄ƒƮńĪĩưĪƗžĪĭưƮƆƑƮĽĳưƮĪŽĩưžĿĮư 

ƖľɄŅŽĩưȷȸƒńƑƆƓŇƖĽƑŇƓƮŇĽƭưŇƬȻƮ

ÉāöÝÎûþåÉðü×ðÔþÊòǍĂÈûþõßðÉÙþ

åâúóüĀÙǱĀÅÈþüĀÚÈûþåõÈāǴÙÿúÝǮÚñåðü

ÙúóÝĂØþßßĂñĀÅÈþüǍĂÈûþÝôà×ðÔþÊòē

õàðÈþÉðÉāÝþüõÊðÈþǍñóÈþÝǮ(Octane 

Number) žłĭƭưĹĩưŅƑžĪĭưƮƆĩŽƒȽƮ 

ƖĩŽƮİȼƮłŽƑƮńȷȸƒŇĳưǄ

× åòâõØʚ(Ethanol) ǈ

ƖŅƑĭưĮƑĮſłưƮƖįƑĭưȱƒȻĭưł̨

(Octane Number) Ňĳư

ǒǑǖžĿĮưŇžĿĭƭưļƑĹưįƓ 

ƆĮƑƮĺƒȻƮƖŅƑĭưĮƑƆžĿĮư

ļƑĹưįƓƆŇƬȻƮžľȽƖłƑưƖĹƑư 

ĩƑƮǃƖłƑưƖĹƑưįƒȻĭưĩŃư 

ȱȸĭƭưƆĭưīŽĭưłŽƑƮĹſĭưĹƒȻĩư 

ȶƒȻĩư ƆŇƬȻƮžľȽȱƒȻĭưŇĳưǄ



İƓņƆƓŇƖĽƑ(Bioethanol) ȱȸĭƭưƆƓƮļƐĹưįƓ(Gasohol)įƒȻĭưńƑŇƒȷȸƒĺƑƮŇĭƭưƖŇƑ ƆĪŽĩưłŽƑƮ

ÉñóÄþÙÿñǱüõßüÄóØþǡÄÝþüâòüǍĂúÝÿðüłȸļƑĹưįƓƆĮƑƮĺƒȻƮƖŅƑĭưĮƑ (E0, E10¼ E15, E20, E*%)ĺȻĹưŅȻľưľƬȻƆįĭƭưįĭƭư



İƓņƆƓŇƖĽƑ(Bioethanol)ȱȸĭƭưƆƓƮļƐĹưįƓ(Gasohol)įƒȻĭưńƑŇƒȷȸƒĺƑƮŇĭƭưƖŇƑ ƆĪŽĩưłŽƑƮ

ƖńłƗƭƆƓŇƖĽƑ (Ethyl Alcohol 99.5%) ƆƓŇƖĽƑ (Ethyl Alcohol 95.5%) 



İƓņƆƓŇƖĽƑ(Bioethanol)ȱȸĭƭưƆƓƮļƐĹưįƓ(Gasohol)įƒȻĭưńƑŇƒȷȸƒĺƑƮŇĭƭưƖŇƑ ƆĪŽĩưłŽƑƮ

25,000 GPD

Anhydrous Ethanol Plant

Maungone, 

Sagaing Division,



Gasoline and Ethanol Have Different Properties That 
Impact Engine Operation
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Property

Heat of 
Vaporization

Heating Value

Octane

Vapor Pressure

Ethanol

923 kJ/kg

21.1 MJ/L

105 RON

15.9 kPa

Gasoline(s)

380 to 500 kJ/kg

30 to 33 MJ/L

88 to 100 RON

48 to 103 kPa

Impact

Increases Engine 
Efficiency

Increases Fuel Economy

Prevents Pre-ignition

Increases Evaporation

İƓņƆƓŇƖĽƑ(Bioethanol) ȱȸĭƭưƆƓƮļƐĹưįƓ(Gasohol)įƒȻĭưńƑŇƒȷȸƒĺƑƮŇĭƭưƖŇƑ ƆĪŽĩưłŽƑƮ



Cooling effect (Heat of Vaporization )

İƓņƆƓŇƖĽƑ(Bioethanol) ȱȸĭƭưƆƓƮļƐĹưįƓ(Gasohol)įƒȻĭưńƑŇƒȷȸƒĺƑƮŇĭƭưƖŇƑ ƆĪŽĩưłŽƑƮ

Highest Useful Compression Ratio-anti -knock quality 



Effect on engine power (Heating value)

İƓņƆƓŇƖĽƑ(Bioethanol) ȱȸĭƭưƆƓƮļƐĹưįƓ(Gasohol)įƒȻĭưńƑŇƒȷȸƒĺƑƮŇĭƭưƖŇƑ ƆĪŽĩưłŽƑƮ



Effect on Octane Number

İƓņƆƓŇƖĽƑ(Bioethanol) ȱȸĭƭưƆƓƮļƐĹưįƓ(Gasohol)įƒȻĭưńƑŇƒȷȸƒĺƑƮŇĭƭưƖŇƑ ƆĪŽĩưłŽƑƮ



Effect on engine starting  (Vapor Pressure)

İƓņƆƓŇƖĽƑ(Bioethanol) ȱȸĭƭưƆƓƮļƐĹưįƓ(Gasohol)įƒȻĭưńƑŇƒȷȸƒĺƑƮŇĭƭưƖŇƑ ƆĪŽĩưłŽƑƮ



The effect of ethanol on engine fuel consumption.

İƓņƆƓŇƖĽƑ(Bioethanol) ȱȸĭƭưƆƓƮļƐĹưįƓ(Gasohol)įƒȻĭưńƑŇƒȷȸƒĺƑƮŇĭƭưƖŇƑ ƆĪŽĩưłŽƑƮ



İƓņƆƓŇƖĽƑ(Bioethanol) ȱȸĭƭưƆƓƮļƐĹưįƓ(Gasohol)įƒȻĭưńƑŇƒȷȸƒĺƑƮŇĭƭưƖŇƑ ƆĪŽĩưłŽƑƮ

Ethanol is cheapest source of octane over the last decade, holding significant economic advantages.
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İƓņƆƓŇƖĽƑ(Bioethanol) ȱȸĭƭưƆƓƮļƐĹưįƓ(Gasohol)įƒȻĭưńƑŇƒȷȸƒĺƑƮŇĭƭưƖŇƑ ƆĪŽĩưłŽƑƮ





ƖĩŽƮŅĩưƖĻŇĹſĭư⁫₪ₐₔ₪ₑ₭₁₨⁹₫⁸₴₉₫₂₴₿›⁄₴₳₉₫₂₴⁄₁₴₳

ü ƖĩŽƮŅĩưƖĻŇĹſĭư₿₂⁄₴₂₆℅₉℅₵₂₴⁞⁞₴⁞⃰₆₴₳ₔ⁄₴ ╘℅⁄₴₲ ₭₉₨⁄₴⁞₨₆₉₩₫ₔ₂₴₭ₑ₨

⁫₪ₐₔ₪ₑ₭₁₨ ⁹₫⁸₴₉₫₂₴ₑ₱₫₳⁞⃰₮₿›⁄₴₳ ‹⃰⁄₴₳⁪‹₴⁸₭₉₵₨‹₴₴₉₱₫₳ₔ₭‹₨⁄₴ₔ⁹⁮₴ 

₭₃₨₴₭⁪₨⁄₴ ńſĩưȱƒȻĭưƖǫĩƑĭưƮȱȸĭƭưŃĮưłŽƒȽƮƊľƖĻłȸĩĭưƮŅſĹưƖńƮ ĮƓłƬƖįƑĭư 

ńſĩư ȱƒȻĭưƖǫĩƑĭưƮĹƒȻƭĩƒȻŇĩưƖŇžľńĽưƆĹſĩư₿₆₁₴₆₨₀₨⁸₫ₔ⁄₴‼₵⁄₴₁₪₇₨₆₵₨₳ 

⁞₫⁞₫₭₂₧⁄₴₳(℗℮)₣₳ ₔ ₭ĽžĿĭƭư(№⅔⅔⅔) ›₫╘℅⁞₴₆℅(℗ℓ№№)›₫ȱȸĮưₔ⁹₩ƖĩŽƮŅĩư 

ƖĻŇĹſĭưİƓņƆƓŇƖĽƑĺȻĹưŅȻľưŇƬȻĮſƗžĪĭưƮŅȻľưĭĽưƮ⁪₨⁄₴₈⃰‹₴›₲₮┌‹₂₧ₑ⁮₴⅜



ƖĩŽƮŅĩưƖĻŇĹſĭư⁫₪ₐₔ₪ₑ₭₁₨⁹₫⁸₴₉₫₂₴₿›⁄₴₳₉₫₂₴⁄₁₴₳

₿₂⁄₴₂₆℅₉℅₵₂₴⁞⁞₴⁞⃰₆₴₳ₔ⁄₴╘℅⁄₴₲₭₉₨⁄₴⁞₨₆₉₩₫ₔ₂₴₭ₑ₨ └‹₱₆℅ₑ┌‹₨₳⅛ ⁫₪ℓₔ₪ₑ₭₁₨╘℅⁄₴₲ₑ₅₨ₐ₭₿₆┌ₑ⁫₨⁹₫⁸₴₉₫₂₴ₑ⁮₴₲ ‹₫₁₴⁹₫⁸₴₉₫₂₴₆║ ⁞₁⁞₴



₉₫₂₴⁄₁₴₳⁸⁮₴₭₁₈₨
₤₈₨⁸₪⁸₩₫₴⁄₴₳₭ⁿₑ┌‹₪₳⅛ₒₑ↨₨⁸›₈₩₫⁄₴⅛ₔ‼↨₂€₿₆₩₯╞₁₇₴⅛‹⃰⁄₴₳₭‹₨‹₴⁸₩₫‹₴₁₇₴⅛
₂ⁿ⁸₴‹₫₁₴₳₭‹₵₳₈⃰₨ₔ₁₪₳⅛₂₫ₑ₩₆₴-₆₱₫₈⃰₨₉₆₴₳₆┌‹₪₳ₔ₭₁₨‹₴₅‹₴(Lat17Á44'53"N 
Lon95Á05'19"E) ₂⁸₴ₐ₁₴₳‹₵⁄₴₭₁₈₨₈℅₩⁞₫⁞₫₭₂₧⁄₴₳₭₿₆₤‹(℮ℓℓ)

‹⃰⁄₴₳₭‹₨‹₴₴

₂₫ₑ₩₆₴ -₆₱₫₈⃰₨₉₆₴₳₆┌‹₪₳

⁞₩₫‹₴›⁄₴₳⁸⁮₴₭₁₈₨

₂ⁿ⁸₴‹₫₁₴₳₈⃰₨



⁞₩₫‹₴₂₵₩₯₳₿›⁄₴₳₉₫₂₴⁄₁₴₳ ₭⁪₨⁄₴₈⃰‹₴₿›⁄₴₳

Year 1999

№⅔⅔⅔›₫╘℅⁞₴ₑ₪ₒ₩₫
ₓ₴₈e‹₴₂⁄₴₆₵₨₳ 
₆⁞₩₫‹₴₂₵₩₯₳₆₪₂₱₫

℗ℓℓ⅔›₫╘℅⁞₴⁞₩₫‹₴₂₵₩₯₳┐₂₪₳ 
ₔ₂⁄₴₆₵₨₳₭₂₧‹₴ 
₭₈₨‹₴₭₁₂₱₫

Year 2009



⁞₩₫‹₴₂₵₩₯₳₿›⁄₴₳₉₫₂₴⁄₁₴₳ ₭⁪₨⁄₴₈⃰‹₴₿›⁄₴₳
₭⁸₨⁄₴₭₂↑₭₿₆₿₂₁₴╝ ╘℅⁄₴₲ ₭⁸₨⁄₴₭ₔ₨‹₴₉℅₵₩₯₆₵₨₳⁸⃰⁄₴ ┌‹₱⁞₩₫‹₴₂₵₩₯₳⁹₨₳₈℅₩₆║₂₱₫

ₔ┌‹₱ ₭₂₳ₔ₃⃰₮╝ ₉₨₭₈₨‹₴⁞⁞₴₭⁪₳₭ₑ₨₆℅⁸₴⁸₆₴₳₀₨⁸₴₂₱₫



⁫₪ₐₔ₪ₑ₭₁₨⁹₫⁸₴₉₫₂₴₿›⁄₴₳₉₫₂₴⁄₁₴₳

℗ℓℓ⅍›₫╘℅⁞₴⁸⃰⁄₴└‹₱⁞₩₫‹₴₤‹⁞₫⁞₫₭₂₧⁄₴₳₤‹(℮ℓ)₭‹₵₨₴₈₈℅₩┐₂₪₳₿₃⁞₴⅞⁸⁞₴₈‹₴₉℅₵⁄₴
⁫₪ₐₔ₪ₑ₭₁₨‼₧₉₱(№ℓℓ)⁹₫⁸₴₉₫₂₴₭ₑ₨Distillation Unit ⁸⁮₴₭⁪₨‹₴┐₂₪₳
⁞₆₴₳ₑ₂₴₉⁮₴₂⁸₴₿›⁄₴₳₿₂₯₉₫₂₴›₮₲₂₧ₑ⁮₴⅜

Year 2006 /2007

Distillation

Gasifier Sugar cane 
Crusher



⁫₪ₐₔ₪ₑ₭₁₨⁹₫⁸₴₉₫₂₴₿›⁄₴₳₉₫₂₴⁄₁₴₳

Year 2006 /2007

Year 2006 /2007

Year 2008 23rd April 2009
Alcohol 

Distillation 

Plant

Syrup 

Making Plant



ËòáåòâõØʚ ÕóÔþàóÙþÝǮ ÙÝðÓåàñóÄþ ʗÄúǍĂÈûþ ÙāÄþßÎþ àñóåÙþÅÿÄþÝÿðü

ÉÍþ åõǡÄðÈþüåßð
ÔÉþßÄþàǝÈþ ÜñóÈþåñóåòâõØʚ ÕóÔþàóÙþÝǮ 

(Æïàú) 

ąĄĄ ĆĄĄćĄĄ ĈĄĄĉĄĄ

ąď
ʗÄúßÎþÝĂ ËòáåòâõØʚÕóÔþàóÙþßØþ ÔÉþßÄþàǝÈþ ʗÄúàñóåÙþÅÿÄþ (ÔØþ) 
(ʗÄúßðâòÄðà ßÄþ ąĆĄ åÔāÄþ)
(ʗÄúÔÉþÔØþàǝÈþ ËòáåòâõØʚ ąĆ ÆïàúǍǮØþü) 

Č.ć ąĊ.Ċ ĆĈ.č ćć.ĆĈą.ĉ

Ćď

ʗÄúßÎþÝĂ ÙāÄþßÎþÕóÔþàóÙþßØþ ÔÉþßÄþàǝÈþ ʗÄúàñóåÙþÅÿÄþ (ÔØþ)
(ʗÄúßðâòÙÄðà ßÄþ ąČĄ åÔāÄþ)
(ËòáåòâõØʚ ÕóÔþàóÙþßÄþ ąČĄ) x ÊúóüǎúǮüÝǮ ąĉ% 
(ÙāÄþßÎþ ÕóÔþàóÙþßÄþ ąĆĄ) 

ąĈ.Ċ Ćč.Ć Ĉć.Č ĉČ.Ĉ ċć

ćďÉóÉóõÙïÈþü ÔÉþßÄþ ʗÄúàñóåÙþÅÿÄþ (ÔØþ) (ʗÄúßðâòÄðà) ĆĆ.č Ĉĉ.Č ĊČ.ċ čą.Ċ
ąąĈ.
ĉ

Ĉď

ËòáåòâõØʚÕóÔþàóÙþßØþ ÔÉþßÄþàǝÈþ ÙāÄþßÎþàñóåÙþÅÿÄþ (ÔØþ) 
(ʗÄúßðâòÙÄðà ßÄþ ąČĄ åÔāÄþ)
ʗÄúßÎþ Ą.ĈĆÔØþ x (ʗÄúåÅÿñǱ×ïÔþ ąĊ%)  x ÊúóüǎúǮüÝǮ ąĉ% 
ʗÄúÔÉþÔØþ x (ÙāÄþßÎþåÅÿñǱ×ïÔþ Čĉ%) 

0.83 1.66 2.49 3.32 4.15

ĉď
ÉóÉóõÙïÈþü ʗÄúßðâòÙÄðà ßÄþ(ąČĄ)åÔāÄþ ÕóÔþàóÙþÕðüßÝÎûþ 
ÙāÄþßÎþÙÝðÓ (ÔØþ)

ąĈč.Ĉ ĆčČ.Č ĈĈČ.Ć ĉčċ.Ċ ċĈċ

Ċď
ÔÉþßÄþåâúóüĀÙǱßÝÎûþ ʗÄúÉñóÄþëÄàñóåÙþÅÿÄþ (ÔÉþëÄàǝÈþ ʗÄú - 
ĆĉÔØþ åÕāÄþǍǮØþü)

Ą.čĆ ą.ČĈ Ć.ċĊ ć.ĊČ Ĉ.Ċ

ċďÔÉþǍĂÉþåâúóüĀÙǱßÝÎûþ ʗÄúÉñóÄþëÄ àñóåÙþÅÿÄþ (ëÄ) ąąĄ.Ĉ ĆĆĄ.Č ććą.Ć ĈĈą.Ċ ĉĉĆ





⁫₪ₐₔ₪ₑ₭₁₨ ⁞₆₴₳ₑ₂₴ₑ₱₫₳⁞⃰₮₿›⁄₴₳₉₫₂₴⁄₁₴₳

⁫₪ₐₔ₪ₑ₭₁₨ ⁞₱›₵₩₁₴⁞₱⁮╓₁₴₳e ⁸₴₆℅⁸₴₿›⁄₴₳



łȼŅľƬȻĮƬ ĀÙǱĀÙÈþǤÙòüÙúóÉú

Motorcycle ÝÿðüÔāÈþ ĀÙÈþÊÈþßõâð åÉñÔþåÙñóÈþü



⁫₪ₐₔ₪ₑ₭₁₨ ⁞₆₴₳ₑ₂₴ₑ₱₫₳⁞⃰₮₿›⁄₴₳₉₫₂₴⁄₁₴₳
₭‹₵₳₉‹₴₭ⁿₑₔ⁸⃰⁄₴₳ ₀₨⁸₴⁪₪₭₉₨⁄₴⁞₨ₑ₱₫₳ₔ⁄₴‼₵⁄₴₆₵₨₳⁸⃰⁄₴ ⁞₆₴₳ₑ₂₴ₑ₱₫₳⁞⃰₮₿›⁄₴₳

₭₆₨₴₭⁸₨₴⁪₩₫⁄₴‹₇₴ ╘℅⁄₴₲  ₅₩₫⁄₴ₔ₩₫‼⁸₴⁞₪₃₩₫⁄₴₈₨



⁫₪ₐₔ₪ₑ₭₁₨ ⁞₆₴₳ₑ₂₴ₑ₱₫₳⁞⃰₮₿›⁄₴₳₉₫₂₴⁄₁₴₳
₭‹₵₳₉‹₴₭ⁿₑₔ⁸⃰⁄₴₳ ₀₨⁸₴⁪₪₭₉₨⁄₴⁞₨ₑ₱₫₳ₔ⁄₴‼₵⁄₴₆₵₨₳⁸⃰⁄₴ ⁞₆₴₳ₑ₂₴ₑ₱₫₳⁞⃰₮₿›⁄₴₳

₭₆₨₴₭⁸₨₴⁪₩₫⁄₴‹₇₴ ╘℅⁄₴₲  ₅₩₫⁄₴ₔ₩₫‼⁸₴⁞₪₃₩₫⁄₴₈₨



⁫₪ₐₔ₪ₑ₭₁₨ ⁞₆₴₳ₑ₂₴ₑ₱₫₳⁞⃰₮₿›⁄₴₳₉₫₂₴⁄₁₴₳
℗ℓℓⅎ ›₫╘℅⁞₴⅛ ₆⁸₴₉₆℅⁞⁸⁄₴⅞ ⁫₪ₐₔ₪ₑ₭₁₨ ₔₑ₱₫₳₿₂₯╘₩₫⁄₴₈₁₴ₔ⁸⃰‹₴ 

ⁿ₪⁫₇₴ₑ₱₫₳ₔ⁄₴‼₵⁄₴(™)₉₱₫₳  ₿₂⁄₴⁪⁄₴ₑ₱₫₳⁞⃰₮›₮₲₂₧ₑ⁮₴



Nissan Sunny ÄðüÝÿðüÔāÈþ ĀÙÈþÊÈþßõâð åÉñÔþåÙñóÈþü

łȼŅľƬȻĮƬ žľȽžľĭưǯľƓƮľƬȻĮƬ



⁫₪ₐₔ₪ₑ₭₁₨ ⁞₆₴₳ₑ₂₴ₑ₱₫₳⁞⃰₮₿›⁄₴₳₉₫₂₴⁄₁₴₳
℗ℓℓⅎ ›₫╘℅⁞₴⅛ ┌ₑ‼₫⁸₴₴₉₆℅⁞⁸⁄₴⅞ ⁫₪ₐₔ₪ₑ₭₁₨ ₔₑ₱₫₳₿₂₯╘₩₫⁄₴₈₁₴ₔ⁸⃰‹₴ ₀₨⁸₴⁪₪₭₉₨⁄₴⁞₨ₑ₱₫₳ 

₭₆₨₴₭⁸₨₴ ‹₨₳(℗)⁞₪₳ ₿₂⁄₴⁪⁄₴ₑ₱₫₳⁞⃰₮₿›⁄₴₳

TOYOTA Publica 

Pick-up

1981, 1166cc

Nissan Sunny 

Pick-up

1983, 1171cc



⁫₪ₐₔ₪ₑ₭₁₨ ⁞₆₴₳ₑ₂₴ₑ₱₫₳⁞⃰₮₿›⁄₴₳₉₫₂₴⁄₁₴₳

ₔ₈‹₴ₑ₅₨ₐₔ₁₱╝₃₵‹₴₂⁞⇔⁮₴₳ (Denaturing Agent) ⁹₫⁸₴₉₫₂₴₿›⁄₴₳₉₫₂₴⁄₁₴₳

ₔ₈‹₴‹₩₫ ₭ₑ₨‹₴ₑ₱₫₳₉₩₫₭ₑ₨⁪╘≢₆₈℅₩ 
₭⁞₈₁₴ə ₑ₫₱₳₿₂₯₭ₑ₨ ₔ₈‹₴ₑ₅₨ₐ 
ₔ₁₱╝₃₵‹₴₂⁞⇔⁮₴₳₿₃⁞₴ₑ⁮₴₲Light Caoutchoucine 
(LCCC) ‹₩₫₈₨₅₨₂⁞⇔⁮₴₳ₔ₭₉ₔ₉⃰⁄₴₲₆₵₨₳‹₩₫
₭₉₆₮₲ ₔ₭₿›ₔ₭₁⁸⃰⁄₴ₔ₂€›₵₩₁₴Ω℮ℓ₱C 
ₔ⁹₩ₔ₂€₭₂₳₿›⁄₴₳₿₃⁄₴₲⁹₫⁸₴₉₫₂₴₈₇€₂₧ₑ⁮₴⅜
     ₔ₈‹₴ₑ₅₨ₐₔ₁₱₃₵‹₴₈₁₴ₔ⁸⃰‹₴LCCC 
‹₩₫⁫₪ₐₔ₪ₑ₭₁₨⁞₫⁞₫₭₂₧⁄₴₳⁹₫⁹⁮₴ ₂₆₨⁷  ←
ℓ.™ % ₑ₩₫╝₆ₒ₫⁸₴₀₧⁸₴⁪₪‹₩₫℮% ₔₑ₱₫₳ 
₿₂₯╘₩₫⁄₴₂₧ₑ⁮₴⅜



⁫₪ₐ₭₉₨⁄₴⁞₨ₑ₪₳╘℅₱ₑ₈₫₂₴₿₂⁞₩₫‹₴₂₵₩₯₳₿›⁄₴₳ ╘℅⁄₴₲
⁫₪ₐₔ₪ₑ₭₁₨ ⁹₫⁸₴₉₫₂₴ₑ₱₫₳⁞⃰₮₆║ₑ₈₫₂₴₿₂₂⃰₮₆₵₨₳‹₵⁄₴₳₂₿›⁄₴₳

⁫₪ₐₔ₪ₑ₭₁₨ ⁹₫⁸₴₉₫₂₴ₑ₱₫₳⁞⃰₮₆║ ₑ₈₫₂₴₿₂₂⃰₮⁸⃰⁄₴ₔₑ₱₫₳₿₂₯ₑ⁮₴₲ 
200GPD Distillation Column

Distillation

Columns

Oil

Heater

Cooling 

Tower

Condenser

Flow meters

Product outlet



(№) ₿₆₁₴₆₨₲└‹₱₉₫₂₴⁄₁₴₳ ╘℅⁄₴₲₂€₳₭₂₧⁄₴₳₭⁪₨⁄₴₈⃰‹₴₿›⁄₴₳



(℗)  ₂₫ₑ₩₆₴⁸‹→ₑ₩₫₉₴ ╘℅⁄₴₲₂€₳₭₂₧⁄₴₳₭⁪₨⁄₴₈⃰‹₴₿›⁄₴₳

₂⁮₨₭₈₳ₐ₁₴└‹₪₳⁴₨₁⅛₂₫ₑ₩₆₴ 
⁸‹→ₑ₩₫₉₴₆℅ₑ₫₭⁸ₑ₁⁞₆₴₳
ₑ₂₴₭⁸⃰╞₈℅₩⁹₨₳₭ₑ₨ 

₭‹₨‹₴ ₈₫₩₳₆℅⁹₫⁸₴₉₫₂₴⁹₨₳ 
ₑ⁮₴₲ ₔ›₵₩₯₈⁮₴‹₩₫ₔₑ₱₫₳ 
₿₂₯⅞ ⁫₪ₐ ₔ₪ₑ₭₁₨ 
⁹₫⁸₴₉₫₂₴₿›⁄₴₳ ╘℅⁄₴₲⁞‹₴ 
₂⁞⇔⁮₴₳₆₵₨₳⁸⃰⁄₴⁞₆₴₳ ₑ₂₴ₑ₱₫₳ 
⁞⃰₮₿›⁄₴₳ₑ₈₫₂₴₿₂₂⃰₮‹₩₫ 

℗ℓℓ⅓›₫╘℅⁞₴⅛₆⁸₴₉(℗Ω) 
⁸⃰⁄₴₂₫ₑ₩₆₴⁸‹→ₑ₩₫₉₴⅝ 
‹₵⁄₴₳₂›₮₲₂₧ₑ⁮₴⅜ 



(™) ə₭₈℅╞₭₿₆₨‹₴⁸₩₫⁄₴₳⁞⁞₴╛₨₁›₵₯₂₴╘℅⁄₴₲₂€₳₭₂₧⁄₴₳₭⁪₨⁄₴₈⃰‹₴₿›⁄₴₳



(Ω) ə₈‹₴›₵‹₴⁞‹₴₈₱₫₆₵₨₳╘℅⁄₴₲₂€₳₭₂₧⁄₴₳₭⁪₨⁄₴₈⃰‹₴₿›⁄₴₳



Demonstration of bioethanol production and utilization throughout the country.

No. Date Location

1 2006 to 2009 MCEG, Kwin Kauk Village, Ingapu Township, Ayeyarwady Region

2 21/12/2007 Sugar Cane Research Centre, MOAI, Pyinmanar, Mandalay Region 

3 18/01/2008 Cane Plantation Site, Larshio, Northern Shan State

4 03/02/2008 Hlegu Distillery, Yangon Region

5 05/02/2008 Larshio, Northern Shan State

6 24/03/2008 Pathein University, Ayeyarwady Region

7 24/04/2008 Taungoo, Bago Region

8 04/05/2008 Bago, Bago Region

9 07/06/2008 Ayetharyar Industrial Zone, Taunggyi, Southern Shan State

10 10/07/2008 Pyay Industrial Zone, Bago Region

11 12/08/2008 Taungtwingyi, Magwe Region

12 21/11/2008 Monywa, Sagaing Region

13 01/12/2008 Great Wall Sugar Cane Field, Mattayar, Mandalay Region

⁫₪ₐ₭₉₨⁄₴⁞₨ₑ₪₳╘℅₱ₑ₈₫₂₴₿₂⁞₩₫‹₴₂₵₩₯₳₿›⁄₴₳ ╘℅⁄₴₲
⁫₪ₐₔ₪ₑ₭₁₨ ⁹₫⁸₴₉₫₂₴ₑ₱₫₳⁞⃰₮₆║ₑ₈₫₂₴₿₂₂⃰₮₆₵₨₳‹₵⁄₴₳₂₿›⁄₴₳



Gasohol ÅE10)ĺȻĹưŅȻľưŇƬȻƮĮſƗƖĽł̨ƆƖžĪƆƖĽ

ü⁫₪ₐₔ₪ₑ₭₁₨⁸⃰⁄₴ ₔ₪ₑ₭₁₨ 
₂₧ₐ⁄₴₆║₆℅₨⁹₫⁹⁮₴₂₆₨⁷ 
ₔ₆₵₨₳⁪₱₫₳ ⅔⅍% e₨₿₃⁞₴ₑ₿₃⁄₴₲ 
Gasohol ⁹₫⁸₴₉₫₂₴₈₁₴ ₂⁹₆   
ₔ⁪⁄₴₲ₔ₭₁₿₃⁞₴ ⁫₪ₐₔ₪ₑ₭₁₨ 
₆℅ ₭₈₆₮₲ₔ₪ₑ₭₁₨ ⁹₫⁸₴₉₫₂₴₈ 
₆⁮₴₿₃⁞₴₂₧ₑ⁮₴⅜

ü₭₉₨⁄₴⁞₨⁹₫⁸₴₉₫₂₴₈₁₴ 
ₔₑ₱₫₳₿₂₯₭ₑ₨ ₭₈₆₮₲ₔ₪ 
ₑ₭₁₨⁸⃰⁄₴ ₔ₪ₑ₭₁₨ 
₂₧ₐ⁄₴₆║ ₈₨›₩₫⁄₴╘€₁₴₳ 
⁹₫⁹⁮₴ ₂₆₨⁷ 
ₔ₨₳₿₃⁄₴₲ ⅔⅔.Ω% 

ȷȸƒ₈₆⁮₴₿₃⁞₴₂₧ₑ⁮₴⅜

ü₀₧⁸₴⁪₪ₔ⁞₨₳⁹₫₩₳₭₉₨⁄₴⁞₨
ₔ₿₃⁞₴ ╘₩₫⁄₴⁄₱⁸‹₨⁸⃰⁄₴ 
ₔₑ₱₫₳₿₂₯₉₵‹₴₈℅₩₭ₑ₨ 
Gasohol ₆℅₨ ₭₈₆₮₲ₔ₪ 
ₑ₭₁₨ (Anhydrous 
Ethanol) ⁹₫⁹⁮₴₂₆₨⁷ 
℮% ₆℅ ℗℮% ə⁹₩₀₧⁸₴⁪₪ 
╘℅⁄₴₲ ₭₈₨⁞₂₴⁹₫⁸₴₉₫₂₴₭ₑ₨ 
⁫₪ₐ₭₉₨⁄₴⁞₨ ₿₃⁞₴₂₧ₑ⁮₴⅜



╘₩₫⁄₴⁄₱⁸₨₴ₔ⁪⁄₴₲ Gasohol ⁹₫⁸₴₉₫₂₴ₑ₱₫₳⁞⃰₮₿›⁄₴₳₉₫₂₴⁄₁₴₳

(‹)₭₈₆₮₲ₔ₪ₑ₭₁₨⁹₫⁸₴₉₫₂₴₿›⁄₴₳ ₑ₫₭⁸ₑ₁₉₫₂₴⁄₁₴₳

ₔ₪ₑ₭₁₨ ⅔⅍% ₂₧ₐ⁄₴₭ₑ₨ 
⁫₪ₐₔ₪ₑ₭₁₨‹₩₫ Azeotropic 

Distillation ₁⁮₴₳⁞₢₴₿₃⁄₴₲ 
₀₧⁸₴⁪₪₆℅⁹₫⁸₴₉₫₂₴ ₈₈℅₩ 
ₑ⁮₴₲ mix-cyclohexane 
‹₩₫ ⁸⁸₩₇ₔ‹€₂⁞⇔⁮₴₳ 
(Third component) ₔ₿₃⁞₴ 
ₔₑ₱₫₳ ₿₂₯‹₨ ₔ₪ₑ ₭₁₨ 
⅔⅔.℗% ₂₧ₐ⁄₴ₑ⁮₴₲ ₭₈₆₮₲ 
ₔ₪ₑ₭₁₨‹₩₫  ℗ℓℓ℗›₫╘℅⁞₴ 
⁸⃰⁄₴ ₭ₔ₨⁄₴₿₆⁄₴⁞⃰₨ ₑ₫₭⁸ 
ₑ₁₿₂₯⁞₆₴₳ₑ₂₴⁹₫⁸₴₉₫₂₴ 

╘₩₫⁄₴›₮₲₂₧ₑ⁮₴⅜



╘₩₫⁄₴⁄₱⁸₨₴ₔ⁪⁄₴₲ Gasohol ⁹₫⁸₴₉₫₂₴ₑ₱₫₳⁞⃰₮₿›⁄₴₳₉₫₂₴⁄₁₴₳
(›) ⁞₪₳₂⃰₨₳₿₃⁞₴₭₈₆₮₲ₔ₪ₑ₭₁₨⁹₫⁸₴₉₫₂₴₿›⁄₴₳₉₫₂₴⁄₁₴₳ 

(№) ⁞₩₫‹₴₂₵₩₯₳₭₈₳ ╘℅⁄₴₲ ⁪⁮₴₭₿₆₨⁄₴₳ₐ₁₴└‹₪₳⁴₨₁⅛ ₿₆₁₴₆₨└‹₱₉₫₂₴⁄₁₴₳

     ₭₈₆₮₲ₔ₪ₑ₭₁₨ ‼₧₉₱ (℮ℓℓ) ⁹₫⁸₴⁞‹₴₈₫₱ ‹₩₫℗ℓℓ™›₫╘℅⁞₴⁸⃰⁄₴₂₵₢₴₳₆₁₨₳

   ₑ└‹₨₳⁞‹₴₈₫₱⅝ ⁸⁮₴₭⁪₨‹₴₉⁮₴₂⁸₴›₮₲₂₧ₑ⁮₴⅜ 



╘₩₫⁄₴⁄₱⁸₨₴ₔ⁪⁄₴₲ Gasohol ⁹₫⁸₴₉₫₂₴ₑ₱₫₳⁞⃰₮₿›⁄₴₳₉₫₂₴⁄₁₴₳
(›) ⁞₪₳₂⃰₨₳₿₃⁞₴₭₈₆₮₲ₔ₪ₑ₭₁₨⁹₫⁸₴₉₫₂₴₿›⁄₴₳₉₫₂₴⁄₁₴₳ 

(℗) ₿₆₁₴₆₨⁞₪₳₂⃰₨₳₭₈₳₭‹₨₴₂₩₫₭₈₳₈℅⁄₴₳
⁸⁞₴₈‹₴₉℅₵⁄₴₭₈₆₮₲ₔ₪ₑ₭₁₨‼₧₉₱(™ℓℓℓ)⁹₫⁸₴₉₫₂₴╘₩₫⁄₴₭ₑ₨⁞‹₴₈₫₱‹₩₫⁞⁞₴‹₩₫⁄₴₳⁸₩₫⁄₴₳⅛
‹₁₴╝₅₉€ ┐₆₩₯╞₁₇₴⅛ ‹₁₴╝₅₉€ₑ└‹₨₳⁞‹₴₈₫₱⅝ ℗ℓℓ℮›₫╘℅⁞₴⁸⃰⁄₴ↄ⅛₭₁₿₂⁮₴₭⁸₨₴⁸₩₫⁄₴₳⅛
₭₈₁₪┐₆₩₯╞₁₇₴₈℅₩₭⁸₨⁄₴⁞₢₴₭ₔ₳ ₑ└‹₨₳⁞‹₴₈₫₱⅝℗ℓℓⅎ›₫╘℅⁞₴⁸⃰⁄₴ↄ
⁸⁮₴₭⁪₨‹₴₉⁮₴₂⁸₴›₮₲₂₧ₑ⁮₴⅜

Kantbalu

3,000 GPD

(2005)

Taungsinaye
3,000 GPD

(2007)



╘₩₫⁄₴⁄₱⁸₨₴ₔ⁪⁄₴₲ Gasohol ⁹₫⁸₴₉₫₂₴ₑ₱₫₳⁞⃰₮₿›⁄₴₳₉₫₂₴⁄₁₴₳



╘₩₫⁄₴⁄₱⁸₨₴ₔ⁪⁄₴₲ Gasohol ⁹₫⁸₴₉₫₂₴ₑ₱₫₳⁞⃰₮₿›⁄₴₳₉₫₂₴⁄₁₴₳

ü₿₆₁₴₆₨⁞₪₳₂⃰₨₳₭₈₳₭‹₨₴₂₩₫₭₈₳₈℅⁄₴₳ₔ₭₁₿₃⁄₴₲
‹₁₴╝₅₉€⁞‹₴₈₫₱╘℅⁄₴₲ ₭⁸₨⁄₴⁞₢₴₭ₔ₳ 
⁞‹₴₈₫₱₆₵₨₳₆℅⁹⃰‹₴₈₩℅₭ₑ₨ ₭₈₆₮₲ ₔ₪ₑ₭₁₨ 
⁹₫⁹⁮₴₂₆₨⁷ ℗ℓ% ‹₩₫ ₀₧⁸₴⁪₪ ╘℅⁄₴₲ 
₭₈₨⁞₂₴⅞ ₈₁₴‹₫₁₴┐₆₩₯╞ ╘℅⁄₴₲ ₭₁₿₂⁮₴ 
₭⁸₨₴┐₆₩₯╞₈₩℅ ₀₧⁸₴⁪₪ ₔ₭₈₨⁄₴₳ ⁪₩₫⁄₴₆₵₨₳ 
⁸⃰⁄₴ ℗ℓℓ⅔ ›₫╘℅⁞₴ ₆℅⁞⅞ ₀₧⁸₴⁪₪ₔ⁞₨₳ 
⁹₩₫₳ ⁫₪ₐ₭₉₨⁄₴⁞₨ ⁞‹₴ₑ₱₫₳⁪₪ Gasohol 
ₔ₭₁₿₃⁄₴₲ ₭₈₨⁄₴₳›₵›₮₲₂₧ₑ⁮₴⅜

ü₭₈₆₮₲ₔ₪ₑ₭₁₨⁹₫⁹⁮₴₂₆₨⁷ ℗ℓ% 
‹₩₫ ₀₧⁸₴⁪₪ ╘℅⁄₴₲ ₭₈₨⁞₂₴⅞ ₈₈℅₩ ₭ₑ₨ 
Gasohol ‹₩₫ ⁞⃰₆₴₳ₔ⁄₴ₐ₁₴└‹₪₳ ⁴₨₁⅛ 
ₑ₱₉₵⁄₴₭₈₁₱›₵‹₴⁞‹₴₈₫₱ ₀₧⁸₴›⃰₮›₁₴₳ 
⁸⃰⁄₴ ⁞₆₴₳ₑ₂₴›₵‹₴ₔ₈ Octane 
(RON) ⅔℗  ₈℅₩ₑ₿₃⁄₴₲ ₀₧⁸₴⁪₪ₑ₱₫₳ 
ₔ⁄₴‼₵⁄₴₆₵₨₳ ⁸⃰⁄₴ ⁞⃰₆₴₳₭⁪₨⁄₴₆║ 
₭‹₨⁄₴₳₆⃰₁₴⁞⃰₨₿₃⁄₴₲ ₔₑ₱₫₳₿₂₯╘₩₫⁄₴ 
₭└‹₨⁄₴₳₭⁸⃰╞₈℅₩₈₂₧ₑ⁮₴⅜ 



╘₩₫⁄₴⁄₱⁸₨₴ₔ⁪⁄₴₲ Gasohol ⁹₫⁸₴₉₫₂₴ₑ₱₫₳⁞⃰₮₿›⁄₴₳₉₫₂₴⁄₁₴₳



╘₩₫⁄₴⁄₱₭⁸₨₴₆℅ ₔₑ₩ₔ₆℅⁸₴₿₂₯₿›⁄₴₳

⁫₪ₐₔ₪ₑ₭₁₨‹₩₫⁸₈₨₳ₐ⁄₴⁹₫⁸₴₉₫₂₴ₑ₱₫₳⁞⃰₮╘₩₫⁄₴₈₁₴ ₔ₆₩₁₴╝₭└‹₨₴₿⁄₨⁞₨⁹₫⁸₴₿₂₁₴₿›⁄₴₳

₀₧⁸₴⁪₪ₔ⁞₨₳⁹₩₫₳⁫₪ₐₔ₪ₑ₭₁₨⁞‹₴ₑ₱₫₳⁪₪₿₂⁮₴⁸⃰⁄₴₳⅝⁹₫⁸₴₉₫₂₴₿›⁄₴₳⅛ₑ₇₴₇€₂₩₫╞₭⁪₨⁄₴ 
₿›⁄₴₳⅛ₑ₩₫₭₉℅₨⁄₴₿›⁄₴₳⅛₿₃₁₴╝╝₿₃₰₳₭₈₨⁄₴₳›₵₿›⁄₴₳ ⁸₩₫╝╝‹₩₫›⃰⁄₴₲₿₂₯₿›⁄₴₳ₔ₆₩₁₴╝₭└‹₨₴₿⁄₨⁞₨ₔ₆℅⁸₴
№™/℗ℓℓ⅔‹₩₫℗ℓℓ⅔›₫╘℅⁞₴⅛└ₑ‼₫⁸₴₉(℗№)₈‹₴₭₁╝⁸⃰⁄₴₿₂⁮₴₭⁹₨⁄₴⁞₫ ₿₆₁₴₆₨╘₩₫⁄₴⁄₱ 
₭⁸₨₴ₔ⁞₩₫₳₈ₔ₃⃰₮╞₆℅⁹₫⁸₴₿₂₁₴ ₭└‹₿⁄₨₭₂₳›₮₲₂₧ₑ⁮₴⅜



⁞₪₆₱‹₩₁₴₳‹₨₉⅛ ₂₧ₐ⁄₴₭⁪₨⁄₴₈⃰‹₴₭ₑ₨₂₫‼↔₩₯₉₴₆₵₨₳ ╘℅⁄₲₴ ⁸₨ₐ₁₴₆₵₨₳

MAChE⁞₢₴ ₔ₆⁮₴ ⁸₨ₐ₁₴

№ ₢₪₳⁞₩₁₴₭ₑ₨⁄₴₳₢₪₳ (ChE 1975) ₔ₃⃰₮╝₭›₧⁄₴₳₭⁪₨⁄₴

℗ ₭ⁿ₧‹₴⁸₨₭₆₨⁄₴₭₆₨⁄₴ₐ⁄₴₳ (ChE 1962) ₔ┌‹₱₭₂₳ ₂₫‼₩↔₯₉₴

™ ₢₪₳ₔ₫₁₴₳₭₆₨⁄₴ (ChE 1968) ₔ┌‹₱₭₂₳ ₂₫‼₩↔₯₉₴

Ω ₭ⁿ↑›⁄₴₭⁪⃰₭ₔ₳ (ChE 1970) ₔ┌‹₱₭₂₳ ₂₫‼₩↔₯₉₴

℮ ₭ⁿ↑⁸⁄₴₭₆⁞₩₫₳ (ChE 1970) ₔ┌‹₱₭₂₳ ₂₫‼₩↔₯₉₴

⅍ ₢₪₳⁸⁄₴╘₩₫⁄₴ₐ⁄₴₳ (Chemistry) ₔ⁞₨₳ₔ₭ₑ₨‹₴⁹₫⁸₴₉₫₂₴₆║‹│⃰₆₴₳‹₵⁄₴₂⁮₨₈℅⁄₴

ⅎ ₭ⁿ↑₭ₔ₳₭ₔ₳₭‹₵₨₴ (ChE 1972) ₔ┌‹₱₭₂₳ ₂₫‼₩↔₯₉₴

⅓ ₢₪₳₭ₔ₨⁄₴₿₆⁄₲₴ (ChE 1975) ┌‹₱₃⁸₴₆℅ ⁞‹→₰₭₂₵₨₲₃⁸₴⁹₫⁸₴₉₫₂₴₆║ 
‹│₆⃰₴₳‹₵⁄₴₂⁮₨₈℅⁄₴

⅔ ₢₪₳₆₵₩₯₳₭ₐ (ChE 1978) ₔ┌‹₱₭₂₳ ₂₫‼₩↔₯₉₴
№ℓ ₢₪₳₆₵₩₯₳₿₆⁄₲₴ (ChE 1978) ⁞₩₆₴₈⁮₴₭₃₨‹₴₿›⁄₴₳ ‹│₆⃰₴₳‹₵⁄₴₂⁮₨₈℅⁄₴
№№ ₢₪₳₭‹₵₨₴⁞₩₫₳ₐ⁄₴₳ (ChE  1987) ₔ⁸⃰⁄₴₳₭₈₳₆℅₰₳
№℗ ₢₪₳₭‹₵₨₴₿⁄₩₆₴₳ (ChE 1983) ⁞⁞₴₭⁪₳₭₈₳ ⁸₨ₐ₁₴



⁞₪₆₱‹₩₁₴₳‹₨₉⅛ ₂₧ₐ⁄₴₭⁪₨⁄₴₈⃰‹₴₭ₑ₨₂₫‼↔₩₯₉₴₆₵₨₳ ╘℅⁄₲₴ ⁸₨ₐ₁₴₆₵₨₳

MAChE
⁞₢₴ ₔ₆⁮₴ ⁸₨ₐ₁₴

№™ ₢₪₳₭⁞₨⁹⃰₁₴₳⁸⁄₴ (ChE 1983) ⁞₩₫‹₴₂₵₩₯₳₭₈₳⁸₨ₐ₁₴

№Ω ₢₪₳₭⁪⃰₉℅⁞₱ (ChE 1986) ⁞₩₫‹₴₂₵₩₯₳₭₈₳⁸₨ₐ₁₴

№℮ ₢₪₳₆⁄₴₳₢₪₳ (ChE 1986) ⁞₩₫‹₴₂₵₩₯₳₭₈₳⁸₨ₐ₁₴
№⅍ ₢₪₳₉⃰⁄₴₢₪₳ (ChE 1986) ⁞‹₴⁸⁮₴₭⁪₨‹₴₆║‹│⃰₆₴₳‹₵⁄₴₂⁮₨₈℅⁄₴

№ⅎ ₢₪₳₭ₔ₳⁞₩₫₳ (ChE 1986) ⁫₪ₐₔ₪ₑ₭₁₨╘℅⁄₲₴₭₈₆₮₲ₔ₪ₑ₭₁₨⁹₫⁸₴₉₫₂₴₭₈₳⁸₨ₐ₁₴

№⅓ ₢₪₳⁸⁄₴₭ₔ₳ (ChE 1987) ⁫₪ₐₔ₪ₑ₭₁₨╘℅⁄₲₴₭₈₆₮₲ₔ₪ₑ₭₁₨⁹₫⁸₴₉₫₂₴₭₈₳⁸₨ₐ₁₴

№⅔ ₢₪₳ₑ₁₴╝ ⁞⁄₴⁹⃰₁₴₳ (ChE 1987) ⁫₪ₐₔ₪ₑ₭₁₨╘℅⁄₲₴₭₈₆₮₲ₔ₪ₑ₭₁₨⁹₫⁸₴₉₫₂₴₭₈₳⁸₨ₐ₁₴

℗ℓ ₢₪₳⁹⃰₁₴₳₉⁄₴₳₭‹₵₨₴ (ChE 1987) ₔ₫₂₴›₵₯₂₴₭₈₳⁸₨ₐ₁₴

℗№ ₢₪₳₉₩║⁄₴₿₆⁄₲₴ (ME 1992) ⁞‹₴₆║‹│⃰₆₴₳‹₵⁄₴₂⁮₨₈℅⁄₴

℗℗ ₢₪₳ₐ⁄₴₳₿₆⁄₲₴₢₪₳ (ChE 1995) ⁞₩₫‹₴₂₵₩₯₳₭₈₳⁸₨ₐ₁₴

℗™ ₢₪₳ₐ⁄₴₳₿₆⁄₲₴╘₩₫⁄₴ (ChE 1995) ⁞₩₫‹₴₂₵₩₯₳₭₈₳⁸₨ₐ₁₴
℗Ω ₢₪₳₭₁₉⁄₴₳₢₪₳ (Bag) ⁞₩₫‹₴₂₵₩₯₳₭₈₳₂⁮₨₈℅⁄₴
℗℮ ₢₪₳₭ₔ₨⁄₴₭‹₵₨₴ₑ‹₴ (ChE 1998) ⁞‹₴⁞₆₴₳ₑ₂₴₉⁮₴₂⁸₴₭₈₳₂⁮₨₈℅⁄₴



ǓǑǓǔ ĪȻȱȸĮư ǃ İȼŅƒȻĭưŅ Ǔǖ ńĩưƖĽƭ ĺȻĹưƖņ ƖŇƑ 

ƖǫĩƮłƬȻ ŇĹĭưƮĮƑ ĹſĭưŅĳưƮ 

Ò ȱƒȻĭưĭƬ ǈ ƆĽƑīĹư ĮĩưŇƬȻƮįƓŇƬȻƮįſƗł̨Ĺſĭư 

ƆƖńƮľƐŇĳƭưƆĪĽưƮĩĸɟ łȸ ľƐņĭưŅƑƖĹƑƭ 

łĳƭư İƓņƆƓŇƖĽƑƖŅƑĭưĮƑĮĩưŇƬȻƮįƓÓ 

ƖįƑĭưƮľƐƮƖĿɄ žľĺƑƮľƐŇĳưǄ


