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References for Biomass resources in Myanmar

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



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].

Type of Biomass A?era(;;v{:;%ls Quantity Energy Contribution Remarks
Residues/Wastes Area (X1000 ha.) kilotons per Year Net Calorific Value (M]/Kg) T T
Rice Husks 6872 (paddy) [33 4392 [34] 12.1-14.2 [35 Myanmar [34]; Municipal
Lumber Waste NA 1500 [34] 8-12 [36] solid waste generation in
Bagasse NA 2126 [34] 6.43-7.44 21,37 2015 [39]
Molasses NA 240 [34] 8.21-13.472 [38]

Municipal solid wastes - 3510 [39] 5.163-6.121 [29]

Million cubic

Fuelwood Area (xX1000 ha.) meters per year Net Calorific Value (M]/Kg)
National Forestry Master
Plantations NA 1.110 16-21 [30] Plan of Ministry of Forestry
Non-forest land 15,772 [16] 7.780 (2002-2030) [19]
Community forests NA 1.905 (2.94-21.84 MJ/L) [30,31]
Natural forests NA 20.313
Ethanol Producible Growing Area Million gallons ;
Crops (X1000 ha.) per year Energy Density (MI/Ke)
Sugarcane 308 309
?assava 22 30 Ministry of Agriculture and
Sorghum 210 2 26.8 [40] Tiseaticn. M
: D £ gation, Myanmar
Maize 347 el (2008-2009) [20]
Potato 37 NA '
Sweet Potato 7 NA
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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 Requirementsm-Myanmar
Unexploited

Renewable Total
: Installed Installed - :
Energy Capacity . : Status Restrictions Requirements
. Capacity  Capacity
Source Potential ,
Potential
0 MW - : :
11’,64 [\\ Environmental Policy, Regulations,
i Mature; concerns Quality, Market support
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
C o C 0C C C C
G(D’JCQ‘):!’BG"[S:!’BO‘)S QOO COO3230C329 emcmzaqe QOO COO326C
L O°
Name of biofuels Wood chips Bioethanol Biogas ( Methane CH,)
9 C C Charcoal Gasohol Producer gas (CO, H,, CH,)
COGQUOCOO320
e 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

o C C C
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Forest waste
Agro-waste
Municipal waste

Agricultural crops
Plastic waste
Used Cooking Oil

Agricultural residues
Animal waste
Plastic & rubber waste
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Sawdust
Briquettes
Charcoal

. High density

« Uniform shap

* Low breakage
b
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Production Process of sawdust briquette charcoals

Sawdust 2> Briquette > Charcoal

Preparation
o Particlesize: <5 mm

« Moisture content: 8-12% ‘

« Clean

o

Carbonization of Briquettes
Carbonization Method

. Retort kiln (best)

« Brickkiln

. Sealed steel chamber

Operating Conditions

Oxygen-free environment
Temperature: 450-600°C

Heating rate: slow and controlled
Holding time: 2-4 hours

Cooling

. Seal kiln and cool naturally

« Avoid airingress (prevents burning)

Briquetting of Raw Sawdust
. Pressure: 80-150 MPa
. Temperature at die: 180-250°C (for screw press)
. Shapes:
o Solid cylinder
o Hexagonal (with hole)

l

Drying of Raw Briquettes

- . Final moisture: < 8%

« Sundrying or hot air drying (80-100°C)




Quality of sawdust briquette charcoals Limitations / Challenges
Requires:
Parameter Typical Value o
Better control of carbonization temperature
Moisture = 3% . Slower heating rate (to prevent cracking)
Fixed carbon 75-85% . Higherinitial investment (screw press + retort
kiln)
Volatile matter 10-15%
If heated too fast:
Ash 2-6% Briquettes crack
Calorific value 7,000-7,800 kcal/kg . Internal voids form
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husk
pellets

o C
ecﬂsgemcmcm

o

C C C
C@U)(\)OQ)S?)G?G%GBSDG?
o L L L O JL

Production Process of rice husk pellets

Preparation

other contaminants

Clean from stones, metal, and

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.

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.
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Quality Standards for Rice Husk Pellets

1. Physical Standards

Diameter: 6 mm, 8 mm, or 10 mm (x0.5-1 mm
tolerance)

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

Density:
- Bulk density: 550-650 kg/m®
- Particle density: 1.1-1.3 g/cm®
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%
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Comparison: Rice Husk Pellets vs Wood Pellets

Wood Pellets

Parameter Rice Husk Pellets
Moisture (%) <12 <10
Ash (%) 15-20 <1
LHV (MJ/kg) 13-15 16.5-18.5
Ash melting temp (°C) 800-1000 >1200

Application

Industrial boilers

Residential & industrial
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Factory 1

19th Street, Kyeik Latt,
Ayeyawady Division,
Myanmar

We're Committed to Sustainability %

Myanmar Biomass Pellet supplier - Myanmar Biomass

Power (2015)

Factory 2

Nyaung Inn Quarter, Bago Division
(Near Bago Industrial Zone)

Yangon Bago Highway, Bander Gone Village,

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

Wood Pellet

Mixed Pellet

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

* Diameter 8mm

*Length 10mm to 75mm
*Moisture Content 8~12%

-Calorific Value 4200~5000 Kcal/kg
*Ash % 1~2%

*Weight (in buik) 800~850 Kg/M3
*Sulfur 0.02%

MIX Pellet Characteristics

* Diameter 8mm

Length 10mm to 75mm
*Moisture Content 8~12%

*Ash % 8~10%

*Weight (in buik) 750~850 Kg/M3
*Sulfur 0.025%

-Calorific 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: 3000-4000 kcal/kg
Fixed Carbon: 13-18%
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Producer gas (Gasifier)
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ND Gasifier Process Cross
Section & Detail Plan Drawing
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Wilmar Myanmar Riceland ( KyaikLatt ) Limited.
1500Kva (1200KW)
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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 =12.85 MJ/kg
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Producer gas production process
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120-150 °C
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nemicellulose,
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Stages of Gasification
+ Drying ]¢
+ Pyrolysis
+ Combustion
+ Reduction
Reactor Imaginary Section
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Rice Husk Gasifier Plant
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WASTEWATER QUALITY ANALYSIS RESULT

Sr.

Parameters
No.

Unit

Analysis Value

National
Environmental Quality
(Emission) Guidelines
General Application

1. Before Treatment

—

Chemical Oxygen Demand
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—
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2. After Treatment

- Chemical Oxygen Demand

mg/l

pH
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*ND — Not Detected

Green Myanmar
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WASTEWATER QUALITY TEST RESULT FORM
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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 Eng|ne 923 kJ/kg 380 to 500 kJ/kg
Vaporization Efficiency

Heating Value | Increases Fuel Economy 21.1MJ/L | ( 30to 33 MJ/L?
Octane Prevents Pre-ignition 105RON ) 88to 100 RON

Vapor Pressure | Increases Evaporation 15.9 kPa 48 to 103 kPa

Defour Group LLC © 2019 Slide 7
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Ethanol Modifies Gasoline Properties
Cooling effect (Heat of Vaporization)
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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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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
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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)
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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 |[2006to 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
4 103/02/2008 Hlegu Distillery, Yangon Region
5 105/02/2008 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
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SSOOG‘?J GG % GloCeom Research and Development of Azeotropic Distillation System
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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
MSE (Azeotropic System, Myanmar) ’

Ethanol Distillery (Semi-Government), Kantbalu 900.000
Sugar Mill, MEC (Azeotropic System, Myanmar) ’

Ethanol Distillery (Semi-Government), 900.000
Taungsinaye Sugar Mill, MEC (Azeotropic ’
System, Myanmar)

Ethanol Distillery (Private), Maunggone Sugar Mill 10.500.000
Great Wall Company (Molecular Sieve Syatem, T
China)

Ethanol Distillery (Semi-Government), Inngagwah 5 500 000
Sugar Mill, MEHL (Molecular Sieve System, U
China)

Total production/year 19,950,000

Operating
2003
Operating
2005
Operating
2007

Operating
2008

Operating
2010

Note: Total anhydrous ethanol production is nearly 8% of yearly

imported gasoline in 2009



$ESe005¢ 3225350000)f9¢:
&033006§007006P20C0dVO:BSEQS 326§ 6[0xp[groncnod(ys[acs
Slodad2000:08:30330065000509:90 [4od0RC:50005000[gE: 0LOLAS GEOOE
G ol Bl Sopbiafits Oich g SoSholro) sogcS

09/ JOOR or% JOOR9$0I [03005c0  (Jo)qedesopt  [gpdeconts @$m$80
GODH2P:q38,60 000d[ys Glogreu:doloogd




(‘@ 86058200001 dlobesonégodeaonydcben: ¢ oonosep:

oD 0pd oo$

o S:386000C:3: (ChE 1975) 2036oIC:6e00¢E

J | eslodomeentewntots (ChE 1962) [0Je0t 0Jed

o S:358:660C (ChE 1968) [0Je0t 0Jed

G egloCeagesa: (ChE 1970) m[jeo: d

Q) cal 0086@§: (ChE 1970) m@eo: cefélcﬁ

© S:00C8C0C: (Chemistry) celpticelclebaloplelesloulltlopllioalStelevalate
Q egleantesaeoyd (ChE 1972) [0Je0t OGS

0 8:00:08[g8 (ChE 1975) 9‘903‘7’03;@17‘;] ;)‘g;%osc?"ﬁf
e S:§jgco (ChE 1978) (0ot QS

00 S:qjglgC (ChE 1978) Boqpdewnd(gts ayeiyItupmqt
00 S:eoP:0c: (ChE 1987) 203C:6EE0);

o S:eoyP[Go: (ChE 1983) hlletseticlaiepplel




86058200001 dlobesonégodeaonydcben: ¢ oonosep:

MAChE

op opd eaplel

0P S:eonagéiont (ChE 1983) BodreqEom0s

oG S:eagopd (ChE 1986) BoGreeEo008

og) S:wCs3: (ChE 1986) BodreqEom0s

ol S:0aCB: (ChE 1986) esleatovlcleplesitiopliitonlisieionalate

oq S:e32:8: (ChE 1986) 3033006505 C6aPF3006§7000DNOGEE00S
o) S:onCega: (ChE 1987) &033206505C6PS306F00DNVOGEEO0S
op | Psoo§ oCogss (ChE 1987) 3033206505 C6aPFI06§000DVOGEEI0S
Jo | Seogsscotieoyd (ChE 1987) FHOQOGYEON0S

Jo D:8C[yC (ME 1992) DONQORYE:CopgE

JJ S:0C4gC3: (ChE 1995) >epT8 et aHepplel

Jo S:08{yC8C (ChE 1995) BodGreqEo0s

JS Drepcotsd: (Bag) godqrecpopagl

J9 | Dresmeoypoond (ChE 1998) DOS06:000000V0IGEEUPNQCE




-C
S
o

336618&&)&338?8(7)%
Cc o o C C o ©O
Ge @O3BIDG?‘)GC\7)CO‘JO(T)Q‘{8&

c300Cs (3] G(DT@(X)’) (;]OO |

— -

..Wb, adsieholdy roleoctfagyed ey

\
- _\mu '

feteh mpoch ooyt mamezw pos—

—

S —— —————

B Khimar s P merimmiaderry Brerrriibemigs sk bl iRy e me b wriestegesh ey icr st ot

wtibitin haey: facphodPoge ndesci el sons




2030
B$m¥€éa<{,¢u5¥mcm£8

@nnéqfuncdefing, 0 wefopline 0oqI0542

2 831;! 0= J

) RSadynded mapqgqulond J

) 28gludgdB[3¢: (Definition) JR

G Rued ¢pdipucagp: -5

9 005600p36200058 2003(gaead BYEdep: $-q

6 mqpdmeopdgdond: Q-0

cqé:ﬂmo’oo«sﬁ mécmcﬁméow Q oooSaS:nmzo@xcméoo (Gasohol-E10) ogoScxp&g;ﬁqu:pc@é
2 :
§obpoyfopraued oxfodep: /“%_’;ﬁ"i*”“ 0-00
Code of Practice for Construction and Operation of » S gc\;ociwéqpx N

s et s o warbyomgariemt GepdefestyriGh -
R S e eqeB064IBR0BEy crecdpdt gimigdicond /

8663)‘)&&('6@68 39-33

00  ghodogpds 860433 28-2q

o) maydgleomméradfgee: 869439 9Q-00

99  03g050007614§9050S1gpi0d B§:a8813E: o~ o

26 QGQGCQ -l

&
Jo9 "S $eéomco an IR L )




\_© Co C c .. c . C c Q¢ C.2, ¢ c C . .
6693206 $I0ME) 020060IM O VOIEPOIC VM FIMICEHER M|COP Y3
Code of Practice for Construction and Operation of Anhydrous
Ethanol Plant

OCo o cC o C
&CC ecnoogc qusgooe§o (Anhydrous Ethanol) 0 mmao§geq3®oq 610930 DS oo cONC™

o N\ C

C C
(Gasohol E10) 39@@ coloslev]bient: gﬁo?occ?oo? %GmcsfaoogewTeaoocamqe?saogm
% 8

. N 9 N C ¢ C c O C C N C C ﬁ
* GGl@S’BOOGc?O (IL)(TJC\?OGOOD C\? C§8 QﬂDSS’BGn?@C OOQ)Q{"_S@OGS? (DC%C\g(TJGO)Glc?SBUg(D 3961008’]

ecoooo%o% ® 503@]({]05 20 o (Denaturing) [glcvooo’) G@)C |

XIC P 32600 éOC X 0910V OSO) 53 C(T)C (21)) SOG%DC ('YS@’YGF—\ 6° 6
 aqp03603: Bjpdpges 02000500p0: 3mgtierny Bocaotgmomieloptist
OC

CU)3’BO?C

©)

0’ <

C o C C CoC C
** OOO)?OO@')S G300 COOOCL0 5 O?? aiOOC\?O&LtCﬁ)J G@)CS

~C
C
5

L

C

L
®©O CU(.)) (S]OCD CC\O)(YS pleisople: (TS © CC\)(SCC°®C
2292 VPR WY SO YOCy

2 (Standard Operating Procedure - SOP) QPs
C o C Co (@) C C C C C Go Co C
®<13®mcr{|eqoagej 0200506 oo:>o§aﬁo?@<°: Gaoocglmqe&o@@[go @:n)ﬂsooocn?oo@ep
C C C C C ¢ ¢ ono
cOleolodcmOlm %G@ﬂ)ﬁ» QUOMGCO§$ Gc?’JOOG@’JCo [§§®®eaooﬁfw§.)qjo (Traceability

Mech . ) 0] C Q o .9 ¢ @C’] C
ecnanism (T[) 0)?6.)000‘{] ®@ooooﬂqe@ ]@) OO@II



\_© Co C c .. c . C c Q¢ C.2, C cC < ..
6693206 $I0ME) 020060IM O VOIEPOIC VM FIMICEHER M|COP Y3
Code of Practice for Construction and Operation of Anhydrous
Ethanol Plant

Bioethanol distillation column design must be only for industrial alcohol quality production.
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Jatropha Plantation

Crude Oil Expeller Demonstration Unit Demonstration Unit
(Continuous Type) (Batch Type)
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Report on biodiesel production laboratory scale research and semi pilot plant operation (26/3/2024)

By Myanmar Association of Chemical Engineering

1. To facilitate the UCO export business, setting up a biodiesel production plant locally will aid in ensuring
sustainable and dependable procurement and collection of UCO. Utilizing the expertise and experience available
locally will make the establishment of the biodiesel production plant manageable and cost-effective.

2. In order to achieve sustainable biodiesel production while maintaining quality standards, the following actions
have been undertaken:

a. Conducting a feasibility survey to assess the availability of UCO and testing it for quality consistency.

b. Undertaking laboratory-scale biodiesel production to ensure quality control, followed by semi-pilot plant
scale production to determine design parameters necessary for establishing a fully functional pilot plant.

c. Introducing value-added processes for byproducts and establishing a wastewater treatment facility to
improve overall sustainability.

3. According to MEODA's records, the following amounts of edible oil were imported:
a. 0.772 million tonnesin 2020

b. 0.707 million tonnesin 2021
c. 0.467 milliontonnesin 2022



Biodiesel Production Process
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Test Results of Biodiesel
Product - Biodiesel

Company Name - Myanmar Association of Chemical Engineering

Sample Receiving Date - 30-1-2024
NO CHARACTERISTICS Unit | TESTMETHOD |  RESULTS
1 Deﬁslty at15°C . ”Kg/l. | ASTM D 1208 | 08766
2. | Colour - ASTM D 1500 <20
3, | Cetane Index - | ASTMD 976 48.6
4. | Kinematic Viscosity@ 40°C cSt ASTM D 445 4.49
5. | Pour Point ’© ASTMD 97 +12
6. | Sulphur Content % wt ASTM D 4294 0.0252
7. | Conradson Carbon Residue on % wt ASTM D 524 0.5647
10% bottom |
8. | Water Content % wt Loss on Drying 0.48
9, | Flash Point ‘c ASTMD 92 184
10. | Distillation ASTM D 86
90 9% vol Recovered ‘C 335
195 % vol Recovered o o 340
vol % Recovered @ 325°C % vol | 10
11. | Total Acid Number mgKOH/g . ASTM D 974 0.293
12. | Heating Value Btu/lb Calculated 19281
DTS | S RO -
—
\ty 22024

FOR REFINERY GENERAL MANAGER
NYUNT THEIN (Deputy General Manager{Lab))

"%




Biodiesel quality standard comparison of ASTM-MAChE

Property Unit ASTM Standard | MAChE Biodiesel Results
Density at 15°C Kg/L 0.85-0.9 0.8766
Color - . <2.0
Cetane index - min 45 48.6
Kinematic viscosity @ 40°C cSt (mm?/s) 1.9-6 4.49
Pour point °C -15-10 +:12
Sulphur content % wt. 0.0252 (252 ppm)
Carbon residue % wt. 0.05 0.5647
Water content % wt. max 0.05 (vol %) 0.48
Flash point °C min 93 184
Distillation temp:, 90% vol °C max 360 335
recovered
Total acid number mg KOH/ g max 0.5 0.293
Heating value BTU/ Ib 19281 (160803 BTU/gal)
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Type of Types of Technologies/ Capacity Qty. Purpose of Energy Remark
Biomass Traditional Way (nos.) Utilization
Biogas Floating type 5-50 m? 867 Cooking &  Electricity
Heating
Biogas Fixed-Dome Type 5m3 1 Cooking & - 2012
Heating
Fixed-Dome Type 8 m3 11 Cooking & E
Heating
Fixed-Dome Type 10 m3 8 Cooking & -
Heating
Fixed-Dome Type 15 m?3 3 - Electricity
Fixed-Dome Type 25 m3 5 E Electricity
Fixed-Dome Type 35 m3 3 - Electricity
Fixed-Dome Type 50 m3 141 - Electricity
Fixed-Dome Type 60 m3 1 . Electricity
Fixed-Dome Type 100 m3 | . Electricity
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Component Concentration (%)
Methane, CH, 95 -60
Carbon dixoide, CO, 35-40
Nitrogen, N 0-10
Hydrogen, H, 2-7
Hydrogen sulphide, H,S 0-3
Oxygen, O, 0-2
Ammonia, NH, 0-0.05

(Tcé:mo:qlcf) : Nathaniel S., Cristina T., et.al, 2019
Anthony A., Ali M., et.al, 2019




Design of Experiment

Experiment (1)

* Drinking water bottles (20 L) quo% 39:){)3@[&&)&5"

< Gas production rate, Gas quality 32¢0l Innoculum & Total solid concentration o%csﬁ

C C 0] q
CDOOGGI’.')(D@Q{ID%(D cCOCOD0
1 L °

OOE)_SII

N

X o@sfa[gé gﬁ Experiments q

Go02&¢ 0l202dI
P03 2

230 HRT (Hydraulic R ion Ti e@o Nesleslo %
o? (Hydraulic Retention Time) |. > @

Jul 5, 2022 1(
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Design of Experiment

Experiment (2)

o

¢ IBC tank (1 m?3) or% sga?z[glcﬂwén(lntermediate Bulk Container)

% Literature survey s¢ co05e03[gop03(Gieaoo Projects gp:e c0p.§qea0o Optimum conditions

quor% sad’?z@ldlooéu




Moisture content
Total solid

Volatile solid
Nitrogen content
pH (daily)
Temperature (daily)

Gas production rate (daily)

© N o 0 A W bdDH

Methane (CH,) content (frequently)
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IBC Digester Construction (1 cubic meter)

Experiment (2)

Basis : Total volume 1 m3

« HRT = 30 days

* Cow dung daily feeding =15 kg

Inlet pipe Gas pipe

Outlet
pipe

[ .

Cleanir;g unit Digester

120



Results (from Experiment 2)

* Daily gas production rate =

* Methane, CH,, content

0.4 - 0.5 m3/day (depends on Temp:)

65 - 70 % (After gas cleaning)

Test run
Gas Consumption (L) Diesel
(30 Hp Duratio
flowrate | Load consumption
diesel n (min)
(L/min) Gas Diesel (%)
engine)
1 X X X 0.18
2 X X 0.24 100
3 15 10 5Hp 150 0.18 75
4 20 motor | 300 0.14 58
5 30 450 0.1 42
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WASTE PLASTIC OIL REFINERY
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WASTE PLASTIC OIL REFINERY

* PLASTIC TO OIL PROCESS

Gases
(C,-C,)

HDPE — \A(nge)s —» Aromatics ———» Char
10+

Liquid
(Cs-Co)



WASTE PLASTIC OIL REFINERY

 PLASTIC TO OIL PROCESS

1% stage 2" stage

Cracking

&

Temperature? /
C/Oratio?

Pyrolysis

HDPE N\ Ty
L X

G < \Spouted bed
500 °C

Alternative fuels

Initial waste Final products
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WASTE PLASTIC OIL REFINERY
* PLASTIC TO PRODUCTS CONVERSIONS

Temperature | Total Yield Conversions to liquid, gas, and residue (%)
Polyolefin

o %) Liquid Gas Solid residue

250 86.32 57.27 29.05 13.68

300 98.66 69 .82 28.84 1.34
Polypropylene

350 97.74 67.74 30.00 1.56

400 94.3 63.23 31.07 5.7

250 ND ND ND ND

300 66.95 30.70 36.25 33.05
Polyethylene

350 98.12 80.88 17.24 1.88

400 99.46 54.17 45.29 0.54

ND: Not Determined



WASTE PLASTIC OIL REFINERY

* PLASTIC TO OIL PROJECT ( PRODUCT SPECIFICATION)

property
density (kg m™)
viscosity (cSt)
flash point (°C)
HHV (M] kg™ ')
elemental analysis (wt %)

0 »n Z & O

boiling points (°C)

TPO

gasoline
780

43
439

85

14.1
0.02
0.03

92
154
218

74
121
0.04
0.29
0.29

171.5
265.6
335.8
364.6



WASTE PLASTIC OIL REFINERY

Continuous Pyrolysis Plant

SavT
3
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PLASTOLEUM OIL ( DIESEL OIL ) PLANT

MINI PLASTOLEUMIDIL REFINERY PLANT
CHINDWIN CHEMIQL ENGINEERING Co, Ltd




WASTE PLASTIC OIL REFINERY

PLASTIC TO OIL PROJECT ( BUDALIN )

D \

PILOT SCALE,



WASTE PLASTIC OIL REFINERY

 PLASTIC TO OIL PROJECT ( BUDALIN )

 WASTE PLASTIC




WASTE PLASTIC OIL REFINERY

 PLASTIC TO OIL PROJECT ( BUDALIN )




WASTE PLASTIC OIL REFINERY

PLASTIC TO OIL PROJECT ( BUDALIN )




WASTE PLASTIC OIL REFINERY

PLASTIC TO OIL PROJECT ( BUDALIN )

WAX




WASTE PLASTIC OIL REFINERY

« PLASTIC TO OIL PROJECT ( BUDALIN)




WASTE PLASTIC OIL REFINERY

 PLASTIC TO OIL PROJECT ( BUDALIN )

/’A

 CATALYST



WASTE PLASTIC OIL REFINERY

 PLASTIC TO OIL PROJECT ( PRODUCT OIL TESTING )
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WASTE PLASTIC OIL
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REFINERY
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WASTE PLASTIC OIL REFINERY

WASTE PLASTIC TO FUEL PLANT (Process information)

PROJECT NAME WASTE PLASTIC TO FUEL OIL PLANT

PROCESS PYROLYSIS PROCESS / CATALYSTIC CRACKING PROCESS /
ODOR & COLOUR ABSORPTION PROCESS

RAW ANY KIND OF PLASTIC / WASTE TYRE / WASTE RUBBER /

WASTE ENGINE OIL

PRODUCTYIELD

3 bbls (600 L) OF FUEL OIL/1 TON OF WASTE PLASTIC O

RECOVERY
PRODUCT FUEL GAS / GASOLENE / DIESEL OIL (PREMIUM GRADE)
BY PRODUCT PALLET FUEL (Coke)




WASTE PLASTIC OIL REFINERY

WASTE PLASTIC TO PRODUCT YIELD RATIO

1 |FUEL GAS 30 to 35 %
2 |FUELOIL 50 to 60 %
3 | RESIDUE 5to 10 %

4 |Losses

5%




WASTE PLASTIC OIL SGS
REFINERY
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Limit M ethioed Results
Yisual Clear
St ASTH Da4 S I,0848
mpROH /g ASTM G54 o111
Tang Ackl Number migHOH & ASTM D574 ML
Specilic Gravity & S0°F A5TM IMO52 LU
Flash Point [FMCC] gL* ASTH D3 Sb,
FPour Point “C ASTM D3 + 1H
hulphar Content Swt ASTM (43254 0,082
ater Cani@mnt ol ASTM %5 =i,05
Ash Comtent LIRS ASTH D4d2 0,003
lﬂ-n-pp-truu-ﬂ Corrosion (3hrs @ AST™ D130 1k
1 AT M 111504 £,0
Micro Carbon Residue ot ASTM D4530 =0,10
ment by Extraction Srwt ASTHS 47 3 <,01
Calculated 43.2
Bt Calculated 19503
Fecovered at 300 Skarnl i 1k
Recovered at 3805 Srarnl ASTM Dé6 L




WASTE PLASTIC TO FUEL OIL REFINERY PLANT
PROCESS FLOW DIAGRAM

1
B

| GAS TANK et ot
oIS | PRESSURERELIEF LINE
L 1 @AS /LQUD
:o | SEPSRATOR
N
co GASOLENE REFLEX FUMP
WASTE PLASTIC ~ GASOLENE
STORAGE TANK
l N — S
[ 183] |8 ¢
B g - § - ' DIESELOIL
g i | STORAGE TANK
AR
GASBURNER ' L - @ DIESEL OIL REFLEX PTAP

DIESEL OIL BURNER



PLASTOLEUM OIL ( DIESEL OIL ) PLANT




WASTE PLASTIC OIL REFINERY

« PLASTIC TO OIL PROJECT PROCESS ( MINI PLANT )
MINI PLASTOLEUM OIL PLANT (15000 liter per moath )
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WASTE PLASTIC OIL REFINERY

MINI PLASTOLEUM OIL PLANT ( 15000 liter per month )
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