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References for Biomass resources in Myanmar

Policy Approaches to Sustainable Bieenergy 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



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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Types, quantity and energy contribution of bioenergy sources in Myanmar. Source: Adapted
from Tun (2019) [28].

Remarks

: Growing ; L g
Type of Biomass Avcallcads Quantity Energy Contribution
Residues/Wastes Area (X1000 ha.) kilotons per Year  Net Calorific Value (M]J/Kg)
Rice Husks 6872 (paddy) [33 4392 [34] 12.1-14.2 [35
Lumber Waste NA 1500 [34] 8-12 [36]
Bagasse NA 2126 [34] 6.43-7.44 21,37
Molasses NA 240 [34] 8.21-13.472 [38]

Municipal solid wastes

3510 [39]

5.163-6.121 [29]

Annual Biomass Resources in
Myanmar [34]; Municipal
solid waste generation in

2015 [39]

Fuelwood

Area (X1000 ha.)

Million cubic
meters per year

Net Calorific Value (M]/Kg)

Plantations
Non-forest land
Community forests
Natural forests

NA

15,772 [16]

NA
NA

1.110

7.780

1.905
20.313

16-21 [30]

(2.94-21.84 MJ/L) [30,31]

National Forestry Master
Plan of Ministry of Forestry
(2002-2030) [19]

Ethanol Producible

Growing Area

Million gallons

Energy Density (M]/Kg)

Crops (X1000 ha.) per year
Sugarcane 308 309
Cassava 22 30
Sorghum 210 2
26.8 [40
Maize 347 81 0]
Potato 37 NA
Sweet Potato 7 NA

Ministry of Agriculture and
Irrigation, Myanmar
(2008-2009) [20]
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Types, quantity and energy contribution of bioenergy sources in Myanmar. Source: Adapted

from Tun (2019) [28].

Type of Biomass

Growing
Area/Heads

Quantity

Energy Contribution

Remarks

Bio-Diesel
Producible Crops

Oil Palm
Niger
Rape Seed
Sunflower
Sesame
Groundnut
Soybean
Coconut
Jatropha

Livestock and Poultry

Buffalo
Cattle
Pigs
Chicken

Growing Area
(x1000 ha.)

105
145
87
857
1552
813
165
53
2722

Heads (Million)

3.09

14.02

9.30
153.20

10% x Million tons

per year

52

30
22

——

218
334
358
29
350(copra)
3

Quantity of
Manure (kg/day)

24,720,000
112,160,000
18,600,000
12,256,000

Energy Density (M]/kg)

37.27-39.62 [41,42]

Net Calorific Value (MJ/m?)

14.344-25.150 [32]

Ministry of Agriculture and
Irrigation, Myanmar
(2008-2009) [20]; The energy
density of the bio-diesel
producible crops accounts for
37.273-9.62 M]/kg.

Estimation of quantity of
manure from livestock and
poultry with pig and chicken
production figures in 2010
and buffalo and cattle
production figures in
2011-2012 [21]
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Renewable Energy Sector Development, Restrictionsand Requirementsts-Myanmar
Unexploited

Renewable Total
: Installed Installed - ;
Energy Capacity . : Status Restrictions Requirements
. Capacity  Capacity
Source Potential ,
Potential
0 MW - : :
13, )64 [\\ Environmental Policy, Regulations,
689 MW Mature; concerns Quality . \I'lr(l;et support
2 0 X . o : o rr ,_,9,_‘ ry 1 I3 3 . Dy < e ",l s . . 3
Bio-Cngipy: GG MW WISERMW Emerging Seasonal Financing, Research and

+ 4741 MW

. . biomass supply Development
from Biogas) PP P

\/
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Type of fuels Solid fuels Liquid fuels Gas fuels
| NFT v)] PDIFJ I NFT v)] PIjt[f ZNET v]) FOniju NFT w] FOIL|T I
Name of biofuels Wood chips Bioethanol Biogas ( Methane CH,)
- < Charcoal Gasohol Producer gas (CO, H,, CH,)
Gl NFT v] | Seasonal nutshell and | Biodiesel Green hydrogen
seeds Plastoleum Bio-hydrogen
Saw dusts
Sawdust briquettes
charcoal
Rice husk
Rice husk pellets
Fuel briquettes
Municipal waste
Biomass resources | Forest waste Agricultural crops | Agricultural residues
i CnyLl uis@q Agro-waste Plastic waste Animal waste
’ ’ 1 Municipal waste Used Cooking Oil | Plastic & rubber waste
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0 | Charcoal briquettes ZIijull T wTINZTF wN@fQfgg@D!I NI Tz0ijf kel ]

A NFY v| Ft G NPEAFN R ® TUE| 1 FT wOZ0uNG Mriz] @ ZAf MT v NF
]I ATl )] FT v nl Tuwvnluw

U Rice husk pellets P ijwll 7V uTINETF wN@Ifl NG gDl NI TzT1i0jf @l T
AT EeTT I TI NEN Wl FILF 6 fZ7 wi TLTFI 1 TT 17T un

U |Producergas Ricehusk |77 ijjul (7 vTINZF wN@ifKNiwp vTT 27 wij | Wijtdr T
gasifier) L) wl ] AL w

U | Bioethanol LijwTlrijFLIT/ 3LFETI €I wNZT wRT@NIf 2t

0 |Gasohol ££10) LijuwuTlijiFLIT/ 3LFETI ¢ wuNEZI v RT@N|f 2t t |

U |Biodiesel A Gn LAT N Wi ®ij PNTOL T ppPz TZLuoT t wTINfEZOIwl Z7

( |BiogasA Gn| FA wl T|Uj/®ij PNTOL TPz Lij ®ij FOir 2@ tINBIU 2T v

U | Plastoleum JteTNIw] Tt TERHUWEEZI T FTZ2L] wl j FT wAl
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Production Process of sawdust briquette charcoals

Sawdust 3 Bdiquette 3 @harcoal

Preparation Briquetting of Raw Sawdust
¢ Particle size:<5mm 1 Pressure:801150 MPa
Sawdust - ¢ Moisture content: 8T12% ‘ 1 Temperature at die:1801250°C (for screw press)
¢ Clean 1 Shapes:
o Solid cylinder
o Hexagonal (with hole)
S"’?WdUSt Carbonization of Briquettes
Briquettes Carbonization Method
Charcoal 1 Retort kiln (best)
7 High density 7 Brick kiln
1 Uniform Shape- ‘(1) Se:["_’lle‘j Cstezl_t(_:hamber Drying of Raw Briquettes
A Low breakage pe(f)a Ing fOﬂ iuons t - 1 Final moisture: J18%
» I LRgEmEE S e 1 Sun drying or hot air drying80T100°C)

1 Temperature:4501600°C

1 Heating rate:slow and controlled

1 Holding time: 214 hours

Cooling

1 Seal kiln and cool naturally

1 Avoid air ingress (prevents burning)
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Quality of sawdust briquette charcoals

Parameter Typical Value
Moisture N WP E
Fixed carbon 75185%
Volatile matter 10115%
Ash 216%
Calorific value 7,00017,800 kcal/kg

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:

s Briquettes crack

¢ Internal voids form




INFUPRENTL R ZNEZMNEILIDIZDIL
INFLRENTLFAE sl vl {27 v g

&eogchos&Q c“ﬂec@ef{;mrﬁ

Aung Kyi Soe Sagaing Coke




INFURCNTL R ZNEMNEILIDIZDIL

FENTL A&l uProtessf ZF T

5D L wolT2tWMAA €L Nv ONGTINGITjt for v DA 28 N ijt @ Nt TiT!l fuZ
61 FTI figo[dE N[+ dNij uNY FIFRATPEZAILF AET wt ZFTH ONij w7
| €1 j FT vuPAl €Nij w

UDV) df NFIZRRE o T t Juglt [ZFFTT® TIQF T E KIBNNIOH  f T wTTwt ZFTT f
NLET wn L wROOHNTTud I NET FNrE® B W Tl ENij DZ

UDZLEY wl I NNZTINFRAOD v If BF vi DRNIT ZFNELIFE v DR ij w

UDEZLIEY wITNGL voiT t DX[fEZPAGFEC v DETXREBFZTET v NCL wTH
7 L LuwNLugZ[l'T yFNBloWgrEborf 7D IL Fth L u FiuSER F TN DZ



INFURCNTL R ZNEMNEILIDIZDIL

FENTL F&ZI uProtessf ZF T
QDZAFT w)yNopf i RF I DIUAE Flzuw NZIT ot N § S @[ L OINTRZTT Z-CliEent F
| T TATl ®Rij v
UDZ OJDILFbEZW WEI SEAFT uv) OANMFIZNFCLE @ LN A W EC R ONTCT
I LOIL FOZ L) Ne)(wz ! Wikt T wNLOWFPIFR ©®Z Li) lu] abf NF DE Nij w
iDZ OILHFABZL w|iTluitwg dfNFFINFEZF  onveydrodi Nuv Nd| & v li¢d T¢
| FTATl DXij v
UDZ n| doof NPINFE F#ZFJCIF @t GTL f|ZIDE BTGZERITETLWECTEF T+ L1 Y
O@ONT vuLfFGT3T ft vl O wi FTnAl €ENij w
Z O©0onT Bl ijjuNl FO@L viiGZILLufNE 3B TITT 1 DE Nij w
ODZ | fLuLFroMgT@eFErid ¢L v I MENEE] FT vn DENij v

<

O

O«



| e ’ / W \ by %
#aml.s{’.ﬂu"“-\\"?'lf 0 fGC 40 CBuR oA of6: s 3S'm§v6hﬁ€€mﬁﬂuﬂmz‘ﬁmf\{§’§,

I S UL el

—
-

‘ a (3 Edy 4 el ; : -
g &m‘c@‘?go@’%”ﬁ-"&”@ =SERRSCY 3 8:%930 29.m § Form op iy a0y “Qug or%\o%.necmc ogcbemﬁm{}»
SpymP :
Blowes [ pSuyasy,




TTT——
reow Eop oﬁorﬁgcatﬁmcmn&: M€ g-ﬂf%chm@E

/p,., went g EREMEI i v@&étﬁo{nemm € o dreh g sl Pk epd
(T CEEET

st Janer 507 g R ehmemmecy Hafigp:g g §afsuSeBPEohe} ndd:com Egp g AE dun npf opsoroy B g
o 73 GLoM Yen €y & o Eesine: ) o%gaaﬁm)‘”é,

SR IRERI2 000008 DO
SRR L RS0 0000 0

X 208000005 ' N

2 0 i
3




‘
F‘“S- 3G 9 3145 evreme ot ddhman iy,

6 g 3ot 3 48 g yRF G men:deon:g,
Sy Yy :




INFURGNTL R ZNEZNEILIDIADIL
NT BZI wi LwT Tdil e DL/ AUGOF + + ZF T
SDZZL wovh T FTNIFICAOE EIHNiwT L g f €A jircd DM F Tt fTEE A ig i)t dof IDE N i
AlTTuw) OfAF] LMY ZETAWEE IEFATT v T
UDZd v)] | uOH ) fdNE Idlwwr O] FELFZZAOEDZut ZFT2T1 7 v
UDZI f ¢In) NeuijNug TADZ® Ty T DZw T
UDMZI vNFT) GRTUTETZTONET uNF T
0DZZL Ul CZEEONNIPNE ] nfLDZDZ GTZT T uwT
UDd f ¢V Uit ZInL BL®HiN cb) + | A FY (b TZONfOBAFulA r F WU DZ T 7 v T
ODNZuk W§ F& GTU fZBIUAFCIIPZT T, TTZ2T1 T uT

ODZGTI2fl @tu FOfY I AT 60D | T ZITE B) FH DT 7 widh toAFTRR | LT/ DA AT €Nij w



ITTITINFUA L AN ZMNEFLEDIADIL

Production Process of rice husk pellets

Preparation Drying:
Clean from stones, metal, and ‘ Reduce moisture content to10-15% using
other contaminants rotary dryers or sun drying methods
Post-Production 1
Processing Pelletizing P
Rice Packaging: Pack pellets in Ce edlltz.lng r(_)CAedeS - . ¢ hi
husk moisture-resistant bags onditioning : moisture (if necessary) 0 achieve
K Ik optimal moisture content of 12-15% for pelletizing.
pellets (15-25 kg bags) or bu . N _
storage. - Steam conditioning at70-90°C may be applied to
— soften lignin.

Storage: Store in dry,

covered areas with good Pellet Formation : Feed material into pellet mill

ventilation to prevent where it'§ compressed thrpugh die holes (typically-

¢ . moisture absorption and 10 mm diameter) under high pressure X00-300 bar).

\ _ degradation. Cooling: Hot pellets (70-90°C) are cooled to near
. ambient temperature using counterflow coolers to

harden and stabilize.
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Quality Standards for Rice Husk Pellets

1. Physical Standards

7 Diameter: 6 mm, 8 mm, or 10 mm (£0.5-1 mm
tolerance)

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

7 Density:
o Bulk density:550-650 kg/m3
o Particle density:1.1-1.3 g/cm3
1 Moisture Content : <10% (preferably8-10%)

7 Hardness: Sufficient to withstand handling
without excessive breakage

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

2. Chemical & Combustion Standards

il

1

Calorific Value : 14-16 MJ/kg 8,300-3,800 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%
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Comparison: Rice Husk Pellets vs Wood Pellets

Parameter Rice Husk Pellets Wood Pellets
Moisture (%) JTWN = JT WWN M
Ash (%) 15120 JRITIN
LHV (MJ/kg) 137115 16.5118.5
Ash melting temp (C) 80011000 >1200

Application

Industrial boilers

Residential & industrial
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BIOMASS Myanmar Biomass Pellet supplier Myanmar Biomass
POWER Power(2015)
Factory 1 Factory?2
19th Street,Kyeik Latt, Yangon Bago Highway, Bander Gone Village,
Ayeyawady Division, Nyaung Inn Quarter, Bago Division
Myanmar (Near Bago Industrial Zone)
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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 3700~4000Kcal/kg
Ash % 10~16%
Weight (in buik) 750~800Kg/M3
Sulfur 0.05%
Wood Pellet Characteristics
ADiameter 8mm
A ength 10mm to 75mm
AVioisture Content 8~12%
ACalorific Value 4200~5000 Kcal/kg
Ash % 2%

—— Awneight (in buik) 800~850 Kg/M 3
ASulfur 0.02%
MIX Pellet Characteristics
ADiameter 8mm
A ength 10mm to 75mm
AVioisture Content 8~12%
Ash % 8~10%
Awneight (in buik) 750~850 Kg/M 3

Mixed Pellet ASulfur 0.025%
ACalorific Value 4100~4500 Kcal/kg
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NEW GY

Company Limited Diameter: 8-9 mm
Length: 20-80 mm
Material: Rice Husk Pellets
Moisture: 10%
Ash Content: 13-20%

Gross Calorific Value: 30034000kcal/kg
Fixed Carbon: 13-18%
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Wilmar Myanmar Riceland ( KyaikLatt ) Limited.
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Producer gas (Gasifiet) ZL uNZT v NTZT] I+ 1 Lt

J1 21
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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 =12.85MJ/kg
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Producer gas production process

| . Gases ificati
e [ ol ko cor onel| Stages of Gasification
: - 70%

(Cellglse, lignine, | 120130 C' Dry Material |500-600°C Volatlles

nemicelldase A CH O, | & o N — iy

moisture 200%) | | | DA ,

Charsmineral salt ' Pyr0|ys|5
+ Combustion

" 4 [ A“. O;' H:o‘ " '
Gaslication Reactions ] 0251 cation (0. Reduction
Syngas (400, =200 |00,

Fuel ¢ C¢H,0 = COtH.O ' T
Heal

CO#H;0 - (O, H,

Reactor Imaginary Section
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WASTEWATER QUALITY ANALYSIS RESULT
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Gasoline and Ethanol Have Different Properties That
Impact Engine Operation

Property Impact Ethanol Gasoline(s)
Heat Of Increases Engine 923 kJ/kg 380 to 500 kJ/kg
Vaporization Efficiency

Heating Value | Increases Fuel Economy | 21.1MJ/L | ( 30to 33 I\/IJ/L?
Octane Prevents Preignition 105RON )| 88to 100RON

Vapor Pressure | Increases Evaporation 15.9kPa 48t0 103 kPa

Defour Group LLC © 2019 Slide7
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Ethanol Modifies Gasoline Properties
Cooling effect (Heat of Vaporization )
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Highest Useful Compression Ratio-anti-knock quality
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Ethanol Modifies Gasoline Properties

Effect on engine power (Heating value)
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Ethanol Modifies Gasoline Properties

Effect on Octane Number

Octane (RON)
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Ethanol Modifies Gasoline Properties

Effect on engine starting (Vapor Pressure)
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- Pressure
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The effect of ethanol on engine fuel consumption.
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Ethanol is cheapest source of octane over the last decade, holding significant economic advantages.

Average Price Comparison
$1.15

$1.05
$0.95
$0.85

$0.75

USD/liter

$0.65
$0.55
$0.45

$0.35
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

=es=Ethanol =e=\TBE BTX
Methyl tertiary-butyl ether Benzene,toluene, and xylene isomers
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Level of Development for Bio-ethanol Production

» Community Level Bio-ethanol Production

Bio-ethanol = 95.5% Ethanol (V/V)

» National Level Gasohol production

(Gasohol = Anhydrous Ethanol + Gasoline)

Anhydrous Ethanol =99.2% to 99.8% Ethanol (V/V)



V.V

Challenges in Community Level Bio-ethanol Production

10 develop proper regulation not to conflict with existing
Excise Law

1o encourage local people for plantation of fuel crops
(Sugar cane, sweet sorghum, cassava)

10 provide technology for bio-ethanol production

1o promote consumers’ confidence in using
bio-ethanol

10 establish self-sufficient bio-ethanol supply system in a
region

1o find ways to reduce bio-ethanol price

10 develop environmental protection through pollution
prevention approach
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Issues and Challenges in Bio-Ethanol Utilization

No. Issues Challenges
1 | Difficulty in Need to modify carburettor to enhance
morning start evaporation rate of bio-ethanol
2 | Clogging in Used gasoline vehicles are mostly imported
carburettor and being used in Myanmar
3 | Higher fuel As calorific value of bio-ethanol is lower than
consumption gasoline, bio-ethanol fuel consumption is

higher than gasoline
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Demonstration of bioethanol production and utilization throughout the country.

No. Date Location
1 | 2006 to 2009 | MCEG, Kwin Kauk Village, IngapuTownship AyeyarwadyRegion
2 |21/12/2007 | Sugar Cane Research Centre, MCAlinmanarMandalay Region
3 |18/01/2008 | Cane Plantation Sitéarshiq Northern Shan State
4 |03/02/2008 | HleguDistillery, Yangon Region
5 |[05/02/2008 | Larshig Northern Shan State
6 |24/03/2008 | PatheinUniversity,AyeyarwadyRegion
7 | 24/04/2008 | TaungogBagoRegion
8 |04/05/2008 | Bagq BagoRegion
9 [07/06/2008 | Ayetharyarndustrial Zone, Taunggyi, Southern Shan State
10 [10/07/2008 | PyaylndustrialZone,BagoRegion
11 | 12/08/2008 | Taungtwingyj MagweRegion
12 |21/11/2008 | Monywa, SagaingRegion
13 | 01/12/2008 | Great Wall Sugar Cane Fielsllattayar Mandalay Region
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National Level Anhydrous Ethanol Production

10,500,000 EPYA
(2008)

- Taungsinaye
] 900,000 GPY.
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National Level Anhydrous Ethanol Production

- Name of plant Gallon/year m

Ethanol Distillery (Government), No. 2, Sugar Mill 150.000 Operating

1 MSE (Azeotropic System, Myanmar) 2003
Ethanol Distillery (Semi-Government), Kantbalu 900.000 Operating
2 Sugar Mill, MEC (Azeotropic System, Myanmar) 2005
Ethanol Distillery (Semi-Government), 900.000 Operating
3 Taungsinaye Sugar Mill, MEC (Azeotropic ’ 2007

System, Myanmar)
Ethanol Distillery (Private), Maunggone Sugar Mill {4 500000 ©Operating

4 Great Wall Company (Molecular Sieve Syatem, 2008
China)

5 Ethanol Distillery (Semi-Government), Inngagwah 5 509 009  Operating
Sugar Mill, MEHL (Molecular Sieve System, 2010
China)

Total pr Oduction/year 19’950’000

Note: Total anhydrous ethanol production is nearly 8% of yearly
imported gasoline in 2009
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