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Video

• High demand for pellet 
fuel, but limited suppliers.

• Pellet feedstock mainly 
comes from distant 
agricultural and forestry 
residues, leading to high 
transportation costs.

10

Joint Research with Partners for EcoBlend-Pellet Testing 



No Testing parameters Unit
min./maks.

Category Testing Method
1 2 3

1. Organic Matter Contenta) % (min) Organik ≥95 87,5≤Organik<95 80≤Organik<87,5
2. Sizing (Pellet)

- Diameter mm (min) 6 ± 1,0 6 ± 1,0 6 ± 1,0
mm (max) 10 ± 1,0 12 ± 1,0 12 ± 1,0

- Length mm 3,15≤P≤40 3,15≤P≤40 3,15≤P≤40
3. Density (Pellet) g/cm3 (min) 0,8 0,7 0,6 SNI 8021
4. Moisture b) %-wt <15 <20 <25 SNI 01-1506
5. Ash content b) %-wt <15 <20 <25 SNI 06-3730
6. Volatile matter b) %-wt (max) 65 70 75 SNI 06-3730
7. Fixed Carbon b) %-wt >15 >10 >5 SNI 06-3730
8. Net Calorific Value (NCV) b) MJ/kg (mean d)) ≥20 ≥15 ≥10 SNI 01-6235
9. Total Sulphur b) %-wt ≤1,5 ≤1,5 ≤1,5
10. Total Chlorine b) %-wtt (mean d)) ≤0,02 ≤0,03 ≤0,08
11. Total Mercury (Hg) b) mg/MJ (median d)) ≤0,02 ≤0,03 ≤0,08

mg/MJ, 80th percentile 
d)

≤0,04 ≤0,06 ≤0,16

12. Total Kalium (dalam K2O) %-wt (max) 5 10 15
13. Total Natrium (dalam K2O) %-wt (max) 2,5 2,5 2,5
14. Hardgrove Grindability Index (HGI) HGI (min) 35 35 35
15. Ash Melting Point oC (min) 1200 1180 1180

Standard Specifications for Solid Recovered Fuel (SRF) for Power Generation

Remarks :
a) : Combustible Organic Content
b) : As received
c) : Combustible Organic Matter in Pellets for PC Boilers
d) : Sampling Quantity as Agreed Upon by the Producer and Consumer
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Video

Video

Video

• The burner requires a 
long flame to ensure 
stable combustion while 
minimizing agglomeration 
in the ash residue.

• Pellet blends containing 
≥75% biomass and ≤25% 
plastic can be safely 
combusted without 
significant agglomeration. 12



Utilization of Pellets as Feedstock for Syngas Production

Fixed Bed Gasification Fluidized Bed Gasification
• Gasification is a rapid thermochemical conversion process 

in which biomass (Eco-Pellet) is heated under limited 
oxygen/air supply to produce combustible gases (syngas), 
primarily H₂, CO, CH₄, and other gases.

• Gasification of Eco-Pellets at a feed rate of 65–100 kg/h can 
continuously produce combustible syngas for 2.5 hours, with a 
flame temperature of approximately 1,000oC (see Video)

• Two gasification technologies have been developed Fixed-Bed 
Gasification (the fuel remains stationary while reacting) and 
Fluidized-Bed Gasification (the fuel particles are continuously 
fluidized and react while moving). Fluidized-bed gasification 
provides higher heating value and a higher H₂/CO ratio than fixed-
bed gasification, offering greater potential as a syngas precursor 
for methanol (MeOH) and dimethyl ether (DME) production

Gasification Rx. : CxHy + 1/2 O2 ---> CO + H2 + CH4 + CO2 , emission ↓

In contrast to combustion, which produces CO2 + H2O, emission ↑

limited O2/air

limited O2/air

Syngas

Syngas

Syngas

limited O2/air

Powder

Pellet

Pellet
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Preparation of fuel and 
plastic waste

Heating 
Furnace Input and pyrolysis of 

sorted plastic waste

Plastic oil 
condensation

Fraksinasi 
lanjutan 
menjadi 
diesel, 
bensin,  
dan Mitan

Direct use

1

2
3

4
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• Pyrolysis can be conducted as a 
continuous or batch process 
within the 200–400°C temperature 
range, yielding a mixture known as 
crude plastic oil

• Continuous operation also yields 
wax, which has the potential to be 
utilized as fuel.

The other products 
from No. 3 (syngas + 
biochar) are reused 
internally and for 
soil improvement.
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MinWax Stove Fuel Oil

Video

Video

Video

Video

Plastic Waste Pyrolysis 
Process Flow

• The quality of plastic-derived oil improves 
as the oxygen content decreases, making 
it more comparable to commercial-grade 
fuels.  Polystyrene showed the most 
favorable elemental composition, 
containing C,H, O, N, S are 92.7;7.9;0;0; 
and 0 % wt. respectively
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Operation of a batch-scale pyrolysis machine

Testing of diesel fuel from plastic 
oil into the car



• This stove can be directly applied for 
household and small-scale industrial 
applications. The fuel supply is reliable 
because plastic waste is widely available 
and abundant.

Video
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Innovation of an Oil or Wax-Fueled 
Stove (MinWax)

Partner : PT. Repyra 
Teknologi Hijau

Combustion chamber

Hot gas pathway

Fuel Storage Chamber

Heater  

Fan



1

2

3
20

DOMESTIC WASTE

Transforming Plastic and Organic Waste into Value-Added Materials

Green Carbon Black 
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LPG + Syngas
Pure or mixed
 Plastic oil 

Carbon black 
product

H2 rich-syngas Carbon black

Carbon Black & H2-Rich Syngas Production System

Carbon Black Production  Process

H2-rich syngas 
product

Carbon Black Production System & Resulting Products

Video
Video



Grade
Specific Surface 

Area N2 BET
(m2/g)

N110 140.0
N220 118.0
N326 83.2
N330 76.5
N330 80.0
N347 85.8
N550 39.7
N550 43.2
N660 39.4
N762 32.5
N762 24.0
N774 29.0
N880 12.3
N990 7.9
N990 10.3

Specific Surface Area (SSA ) of 
Carbon black for rubber based 

on ASTM D1765 standard

Carbon Black Surface Area (SSA) BET analysis
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Tire



Comparison of Carbon Black Morphology Based on 
TEM Characterization: (a) Standard Reference 
Sample and (b) Sample Produced at 1300°C

Carbon Black Microscopic size

(a)

(b)
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TEM & SEM analysis

Visualization of Carbon Black Forming 
Oval-Shaped Aggregates (Grape-Like 

Clusters) Observed by SEM at 10,000× 
Magnification



H2-Rich Syngas Content as a By Product of Carbon 
Black Synthesis
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Composition of H2-Rich Syngas as a By Product of Carbon Black Synthesis, 
with the Potential to Produce Low-Cost Hydrogen for Electricity Generation 

and as a Fuel Substitute for Vehicles

Very high H2 
concentration

GC analysis



Ultimate analysisKemurnian Carbon Black

The results of the C, H, N, and S composition analysis showed that the 
carbon (C) content of the produced carbon black was high, reaching 
96%. This value exceeds the reference standard of 95% carbon 
content.

Parameter Method Result
Carbon,%wt

ASTM D5373

96,06
Hidrogen, %wt 1,04
Nitrogen, %wt -
Sulfur, %wt 0,02
Oksigen,%wt (sisa) 2,88
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Email : prim005@brin.go.id
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