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LAMPIRAN
SERTIFIKAT
PT. BUKIT ASAM, Thk V
£ . LABORATORIUM PAB PTBA TANJUNG ENIM
‘ BukltASam C) 7 £ . moi«kwddas: Nasional
Jalan Parigi No.01 Tanjung Enim 31716 otz
Telp. (0734) 451202/451206 Fax. (0734) 451095
SERTIFIKAT ANALISIS
Nomor: T /350 /255300000G/PR.01.09/1X/2022
Nama Pelanggan : Hengky Saputra
Nomor Order g
Komoditi : Batubara
Tanggal Terima : 01 September 2022
Tanggal Pengujian : 01 September 2022
Kondisi Contoh : Baik
Parameter
Identitas Contoh Mad Ash W™ FC TS GCV Cal/Gr
% Adb %Adb | %Db | %Adb | %Db | %Adb | %Db | %Adb | %Db | Adb Db
93,094.09.2022 747 20,38 2202 | 5861 6333 | 1356 | 1465 0,05 005 | 3354 | 3624
Metode BSIS011722:2013 | BS/IS01171:2010 | BS/ISO 562:2010 By Difference BS/IS0 19579:2006 | BS/1SO 1928:2009

Keterangan:

Semua parameter diatas sudah terakreditasi KAN

Tanjung Enim, 02 September 2022
Manajer Laboratorium

s

Karmain 74

Sertifikat analisis ini tidak boleh digandak bagian/sepotong-sepotong, kecuali penggandaan secara lengkap dan harus persetujuan
tertulis dari pihak Laboratorium PTBA Tanjung Enim. Sertifikat ini hanya melaporkan keadaan pada saat p dilakukan dan

diterbitkan dengan itikad baik tanpa prasangka

QF:LBTE:5.10:01:00:11,Rev: O,Hal : 1 dari 1

Politeknik Negeri Sriwijaya
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PT. BUKIT ASAM, Tbk v
{ i y  LABORATORIUM PAB PTBA TANJUNG ENIM m
Q BUkltAsam o 5 s 3 o MQ Akreditasi Nasional
Jalan Parigi No.01 Tanjung Enim 31716 Fpngmes
Telp. (0734) 451202/451206 Fax. (0734) 451095
SERTIFIKAT ANALISIS
Nomor: T /351 /255300000G/PR.01.09/1X/2022
Nama Pelanggan : Hengky Saputra
Nomor Order H
Komoditi : Batubara
Tanggal Terima 1 19 Agustus 2022
Tanggal Pengujian : 01 September 2022
Kondisi Contoh : Baik
Parameter
Identitas Contoh TS GCV Cal/Gr Carbon (C) Hidrogen (H) Nitrogen (N)
% Adb % Db %Adb | %Db | %Adb | %Db | %Adb | %Db | %Adb | %Db
93.092.09.2022 007 - 984 - 34,76 - 559 - 038
Metode BS/IS0 19579:2006 | BS/IS01928:2009 | ASTMDS373-21 | ASTMD5373-21 ASTM D5373-21

Keterangan:

Semua parameter diatas sudah terakreditasi KAN

Tanjung Enim, 02 September 2022
Manajer Laboratorium

el ~

Karmain 74

Sertifikat analisis ini tidak boleh dij dak bagian/sepotong-sepotong, kecuali penggandaan secara lengkap dan harus persetujuan
tertulis dari pihak Laboratorium PTBA Tanjung Enim. Sertifikat ini hanya melaporkan keadaan pada saat pengujian dilakukan dan
diterbitkan dengan itikad baik tanpa prasangka

QF:LBTE:5.10:01:00:11,Rev: O,Hal : 1 darl 1

Politeknik Negeri Sriwijaya
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PT. BUKIT ASAM, Thk Vm
£ BukitAsamC  LABORATORIUM PAB PTBA TANJUNG ENIM

Jalan Parigi No.01 Tanjung Enim 31716 PRI NN

LP-07340N
Telp. (0734) 451202/451206 Fax. (0734) 451095
SERTIFIKAT ANALISIS
Nomor: T/ 034 /252230000L/PR.01.09/1/2023
Nama Pelanggan : Hengky Saputra
Nomor Order : 177 /Eks-BEST/PLTU-TE-017/1/2023
Komoditi : Batubara
Tanggal Terima : 18 Januari 2023
Tanggal Pengujian : 24 Januari 2023
Kondisi Contoh : Baik
Parameter
No | Identitas Contoh Mad Carbon Hydrogen Nitrogen
%{Adb) %(Adb) | %(Db) | %(Adb) | %Mb) | %(Adt) | %(Db)
1 63.012.1.2023 14,5 59,35 69,41 592 503 099 116
Metode BSIS0 11722:2013 ASTM D5373-21
Tanjung Enim, 25 Januari 2023
AVP Laboratorium
Sertifikat analisis ini tidak boleh digandak hagian/ g-sepotong, kecuali penggandaan secara lengkap dan harus persetujuan

tertulis dari pihak Laboratorium PTBA Tan]ung Emm Serﬁﬁkzt ini hanya melaporkan keadaan pada saat pengujian dilakukan dan
diterbitkan dengan itikad baik tanpa prasangka

QF:LBTE:5,10:01:00:11,Rev: O,Hal : 1 dari 1
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PELAKSANA PENELITIAN Anggota Peneliti:

~ Penanggung jawab: Dr. Ir. Leila Kalsum, M.T.
~ Direktur Politeknik Negeri Sriwijaya Dr. Ir. Aida Syarif, M.T.

Wakil Penanggung Jawab: Dr. Yohandri Bow, M.S.
- Wakil Direktur Bidang Kerjasama Fatahul Arifin, Ph.D.
Ketua Tim Peneliti: Prof. Rusdianasari Teknisi: Widodo

h biopelet dari biomassa limbah pertanian sebagai co-firing pada pembangkit-

PLN di Sumatera Selatan dan sekitamya

is biopelet yang dihasilkan sesuai dengan SNI 8951: 2020 (Biopelet untuk

ngkit listrik)

perikan rekomendasi untuk jenis biopelet yang sesuai dengan pembangkit-

- pembangkit PLN di Sumatera Selatan dan sekitarnya dalam penyediaan listrik oleh PT PLN
(Persero) UIW S2JB.

HASIL PENELITIAN HASIL ANALISA BIOPELET

Fromate Ko,

UM i ryere Ulfimate Analysis,
S| Stas Weight %

| asnains ~13 e Carbon (C) | Hydrogen
ASTM

)
D5373:21 | ASTM

Ds373:21 |
adp | db |

°:".::::° T dfn
ﬁ?*

SERBUK

KAYU

FTFITEFERRERN]

89 0,12 1 0

sa yang sesuai untuk co-firing pa

Peneliti Mahasiswa
Riztamala Diana, Hengky Saputra, Akhmad Rizal,

P e u I i Joko Triatmoko

74
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CARSURIN
1968

75

REPORT OF LABORATORY ANALYSIS

Subject
Date Received
Tested for

Description of Sample

Your Reference
Date of Report
No. of Pages Including Cover

: Rice Husk Pellet
. September 19, 2022

: Ultimate Analysis

: Sample Code : Pelet Sekam Padi
Packing : Unsealed Plastic Bag
Weight 1250 gr

: Verbal Dated September 19, 2022

: September 20, 2022

: 1 Page

THIS IS TO REPORT that upon the request of the principal, the sample received wa analyzed in the laboratory in

accordance with ASTM method.
The results are as follows:

RESULTS
PARAMETER STANDARD
adb I ar | db
A. Ultimate Analysis, Weight %
Carbon (C) ASTM D5373-21 38.37 - 43.28
Hydrogen (H) ASTM D5373-21 592 - 5.24
Nitrogen (N) ASTM D5373-21 0.48 - 0.54

Note: adb = Air Dried Basis : Arb = Air Received Basis ; db = Dry Basis

Remarks : - This report refers to the tested sample only
This Report reflects our findings at time and place of analysis only and does not certify (or report) any other matters.
This Report is issued without prejudice and our responsibility is limited to the exercise of reasonable care and due diligence.

Palembang, September 20, 2022
PT. CARSURIN

Politeknik Negeri Sriwijaya
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Hasil Pemeriksaan
No | Kode Jenis Sampel/Perlakuan Metode Uji 0] NO ] v(‘j)g; NO.
(ppm) | (ppm) | (%) | (ppm)

1 1 Batubara 100% : Biopelet Sekam Padi 0% 8615 7 551 7

Multi Gas
2 2 Batubara 95% : Biopelet Sekam Padi 5% S5 4967 8 4,76 8

T

3 3 Batubara 90% : Biopelet Sekam Padi 10% e 5264 7 4,07 7

Analyzer
4 4 Batubara 85% : Biopelet Sekam Padi 15% 2835 7 282 7k
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CARSURIN No. + 231922.0152
1968 Page : lofl

REPORT OF LABORATORY ANALYSIS

Principal :  MR. HENGKY SAPUTRA
Subject :  Sampel Abu Pembakaran dari Co-Firing Boiler
(Batubara dan Biopelet Sekam Padi)
Date Received : June 3, 2023
Tested For 1 Ash Analysis
Description of Sample : Sample Code : SAMPLE ABU
:  Packing :  Unsealed Plastic Bag
: Weight i 469.80 gram
You Reference : By Verbal Mr. Hengky Saputra
Dated June 03, 2023
Order Number :  PLB/0193/H/06/23
Date of Report :  June 06, 2023
No. of Pages Cover :_1Page

THIS IS TO REPORT that upon the request of the principal, the sample received was analyzed
in the laboratory in accordance with ASTM method.
The results are as follows:

T RESULTS

PARAMETER STANDARD onirs T oasis TALTE
Ash Analysis
Silicon Dioxide (Si0s) ASTM D 3682-21 % DB 59.95
Alumunium Oxide (ALO,) ASTM D 3682-21 % DB 16.78
Ferric Oxide (Fe,0) i ASTM D 3682-21 % OB 6.51
Calcium Oxide (Ca0) ASTM D 3682-21 % OB 4,08
Magnesium Oxide (MgO) ASTM D 3682-2. % DB 1.65
lSodium Oxide (Na,0) ASTM D 3682-2. % DB 3.41
Potassium Oxide (K:0) ASTM D 3662-2 % DB 1.62
Titanium Oxide (Ti0;) ASTM D 3682-21 % DB 0.70
Manganese (Mn;O.) ASTM D 3682-21 % DB 0.06
Sulphur Trioxide (S05) ASTM D 5016-16 % DB 4.30
Phosporous Pentoxide (P;0s) AS 1038 part 9.3:2013 % DB 0.36

(Reconfirmed 2018)

Note: adb = Air Dried Basis ; Arb = Air Received Basis ; db = Dry Basis ; daf = Dry Ash Free

Remarks : - This report refers to the tested sample only
This Report reflects our findings at time and place of analysis only and does not certify (or report) any other matters.
This Report is issued without prejudice and our responsibility is limited to the exercise of reasonable care and

due diligence.
Palembarig; } %
PT. N
-
¥ \_
‘Doan Yudidanspa L | N

Head of La‘oqtﬁys

For of of oF reports, scan the secure QR code using the valldator App or VISit. verify.carsurin.com

This report is made and issued by the Company upon the Frincipal/Applicant’s request and the analysis contained therein reflects the Company's findings
on the samples) submitted by Principal/Applicant and/or sample(s) drawn by the Company at the time and place of performing the inspection/testing
only. Company shall not be liable for any changes to the results herein due to effects of weather, transport, storage or other factors outside Company’s
control. Furthermore, the Company shall not be responsible to any parties on any business, financial and/or legal conseauences for any transaction by
- using this report/analysis. Any unauthorised alteration or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fuilest extent of the iaw. This document cannot be reproduced except in full, without orior approval of the Company.
\RNIVERSARY

= RA 15077

SOHO Capital 28th Floor, JI. Letjen S. Parman Kav. 28, Grogol Petamburan, Jakarta Barat 11470, Indonesia
p +62.21.5022.6868 | « headoffice@carsurin.com | w carsurin.com
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MANUAL BY DESIGN

O e REnERaD

Jiangxi Jianglian Energy & Enviornment Co., Ltd.

JG-56/5.4-M B4R 4m
JG-56/5.4-M Type Boiler

AR B
Summary List of
Thermal Calculation

F5601-JW;

TLPE VLR REVR IR R AR BR A ]
Jiangxi Jiang Energy & Environment Co., Ltd.
2009.7
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IR R G T B - I < W
Summary List of Thermal Calculation For Boiler

* LW WO T IL W B OB R OB

Jiangxi Boiler Works, Jiangxi Boiler Research Institute

A A b A R R T T b b I D R b R USRS

1. 84 % B 78 Boiler Specifications

e 7 K Rated Capacity D t/h 56
ILGEIRIE ) Superheating P Mpa 53
steam pressure

IR SE Superheating ti T 485
steam temperature

P KR Boiler feedwater tas T 150
temperature

% MIRFE Cold air temperature ti T 20

2. W it B B Designed fuel

1% it
it TH Bt | AL | g | Ok Average/
SN [tem Base Unit | Min. | Max, Designed
Tk sy
Industrial

A analysis

1 KA ar % 23.6 | 30.5 28.8
Moisture

2 KA ar % 2.7 | 172 6.7
Ash content

3 Ly ar % 31.1 | 347 32.9
Volatile
matter

4 [&] 5 % ar % 31.7 | 36.7 31.5
Fixed
carbon

5 #Ai a.db | kcal’kg | 4500 | 5000 4750
Heat value
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B | LR

Elemental

analysis

1 C adb % 475 | 53.1 50.3
2 H adb % 30 | 3.8 3.6
3 N adb % 0.7 { 09 0.8
4 0 adb % 29.0 | 33.1 32.96
5 S adb % 0.16 | 0.83 0.6
6 A adb % 9.94

3. % 4P # F 1 Boiler heat balance:

1 HEH AR R q2 % 6.76

Fuel gas loss

2 A2 % TS QG % 0

Chemical heat loss

3 WU 2 Qs % 1.64
Mechanical heat
loss

4 ERERENES gs % 1.26
Heat radiation loss

3 PRIEETTS gs % 0.07
Ash and slag heat
loss

6 R n % 90.27
Boiler
efficiency

7 TR EHE Bj kg/h 8289.4
Calculated fuel
consumption

8 SR RER A B kg/h 8444.31
Fuel consumption
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Pengeluaran Biopelet Produk Biopelet

ﬂ Pengukuran panjang biopelet Pengukuran diameter biopelet

Portabel Boiler Persiapan Batubara
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ﬂ Tegangan 265 V (17 watt) Arus 1,17 (17 watt)

Rasio Pembakaran 95%:5% Temp dan RPM (95%:5%)
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Tegangan 257 (95%:5%)

Pengujian emisi gas Hasil abu Pembakaran
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Rice Husk with Subbituminous Coal as biopellets for Power
Plants Co-firing

Hengky Saputral?, Rusdianasari** and Abu Hasan®

! Applied Master of Renewable Energy Engineering, Politeknik Negeri Sriwijaya,
Jalan Srijaya Negara, Palembang, 30139 Indonesia

2 PT. Bukit Energi Servis Terpadu, PLTU TE 3x10 MW, Tanjung Enim, Indonesia
3 Renewable Energy Engineering Department, Politeknik Negeri Sriwijaya, Jalan
Srijaya Negara, Palembang, 30139 Indonesia

*Corresponding author: rusdianasari@polsri.ac.id

Abstract. It is necessary to enhance the usage of renewable energy sources in the form of
biofuels. Given that the demand for fossil fuels is increasing every year and the fuel is finite and
expensive, it supports research and development aimed at obtaining renewable, environmentally
friendly fuels at a lower cost. Rice husks, considered industrial waste, have not been
appropriately utilized and frequently contribute to environmental contamination. Therefore,
efforts must be made to transform rice husk waste into a more valuable commaodity. Carbon from
rice hulls has the potential to be transformed into biopellets for use as fuel. These biopellets are
created by crushing raw materials and combining them with plant-based adhesives. In the co-
firing process of the boiler, each biopellet will be combined with coal in proportions of
100%:0%, 99%:1%, 97%:3%, and 96%:4%. The boiler's performance is determined by testing
the quality of the bottom ash using both ultimate and proximate analyses. The boiler's energy
output is maximized by decreasing its coal consumption.

1. Introduction

Along with the country's and the world's rapid economic growth, the use of coal as the primary energy
source is expanding in various countries, particularly as a fuel in power plants. Following government
policy, particularly on conserving countermeasures and stages for environmentally friendly coal,
ecologically sound co-firing technology applies to the energy sector's sustainable development. The
Ministry of Energy and Mineral Resources (ESDM) recorded a nationwide energy consumption of
245,518.57 GWh at the end of 2019. The installed capacity of power plants in Indonesia increased to
69,678.85 MW from 64,924.80 MW in 2018.

Plan initiatives linked to decreasing GHG emissions from coal-fired power plants include a
moratorium on coal-fired power plant construction, the phase-out of coal-fired power plants by 2050,
and the installation of low-carbon technology to increase the efficiency of coal-fired power plants. The
adoption of co-firing is the quickest to implement of the three alternatives. Currently, a subsidiary of PT
PLN, PT PJB (Java Bali Power Plant), operates the Paiton (2x400 MW) PLTU with co-firing, using a
biomass fuel ratio of 1% of the coal energy supply. PT IP (Indonesia Power) operates the Jeranjang
power plant using organic waste pellets and other biomass waste for a co-firing mixture of up to 3% of
the coal energy supply.

Another benefit of biomass is its ability to minimize greenhouse gas emissions, making it one of the
answers to global warming. Biomass has a low bulk density and calorific value when burned directly


mailto:rusdianasari@polsri.ac.id

94

without processing and high amounts of pollutant emissions. To achieve optimal results when
processing biomass, you must consider the components influencing the combustion aspect. The raw
material composition has a significant impact on the combustion properties of biomass.

Numerous researchers focus on the conversion of organic and inorganic waste into fuel. Generally,
the distance between biomass production sites, such as forests and agricultural land, and industrial sites
or residential areas is considerable, necessitating skilled logistics for delivery and storage. Therefore,
pelletization is an improved way of effective and efficient biomass energy consumption.

To attain the national energy mix by 2025, it must accelerate capacity growth in new and renewable
energy, including biomass co-firing development. Co-firing is the combustion of biomass in the boiler
furnace of a PLTU. Co-firing is an effective means of decreasing emissions without sacrificing
efficiency. This study examines the energy analysis of co-firing subbituminous coal and rice husk
biopellets in power plants. The standard parameters for biopellets used in power plants are displayed in
Table 1.

Table 1. Standard specification of biomass pellets for power plants (SNI 8951:2020)

Unit _ Quality
Test Parameters min/max Premium Standard Utility
Moisture Content %wt, max 9,5 10 12
Ash Content %wt, max 1,3 3 4
Volatile Content %, max 72 71 70
Fixed Carbon %, min 17 16 14
Color Value Kcal/kg, min 4.300 4.300 4.040

2. Research Methodology

The raw materials used in this study were sub-bituminous coal and rice husk biopellets with ratios of
100:0, 99:1, 97:3, and 96:4, respectively. Coal raw materials are obtained from PTBA, and rice husks
from collecting agricultural waste in the Muara Enim District of South Sumatra.

2.1. Research Procedure
The research procedure starts with preparing the raw materials and tools used in the study, including
preparing rice husks that have been dried in advance to be ground. Rice husks are smoothed through a
pulverizer machine up to a size of 50 mesh which is then carried out ultima and proximate testing first
before making biopellets

Fig. 1. Preparation of ultimate and proximate testing of rice husks (A) Rice husks material, (B)
Pulverizer (C) Sifting (D) Rice husks size reduction

2.2. The analysis method
The analysis method carried out is a proximate analysis of water content (BS / 1SO 11722: 2013), ash
content (BS / 1ISO 11711: 2010), volatile content (BS / 1ISO 562: 2010), and fixed carbon content (By
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Difference). For the ultimate analysis, namely carbon (ASTM D 5373-21), Hydrogen (ASTM D 5373-
21), Nitrogen (ASTM 5373-21), and sulfur values based on BS / (ISO 19579: 2006).

3. Result and Discussion

3.1. Experimental setup

This investigation began with the choice of raw materials for rice husks and coal. Utilizing rice husks
as raw material, a drying process is conducted. The raw materials for rice husks are dried in the sun for
eight hours to minimize the moisture in the rice husks' raw material before being crushed to reduce the
particle size. The following phase involves producing rice husk biopellets using a pelletizing machine,
followed by ultimate and proximate testing to determine the quality of the biopellets.

Rice Husks

Biopellets products Pelletization Stirring
Fig. 2. Experimental setup

Figure 2 shows the stages of the biopellets manufacturing process from the beginning of the raw
material preparation to the stage of the biopellets manufacturing process and the quality analysis of the
biopellets produced from the rice husk biomass raw material. The biopellets produced after analysis of
the chemical composition of raw materials The first selection process, the calorific value of the raw
materials tested using a calorimeter bomb.

3.2. Result and Discussion

3.2.1. Rice Husk Proximate Analysis

Proximate analysis is carried out to determine the characteristics of the rice husk raw materials, including
moisture content, ash content, and volatile matter. Figure 3 shows that the rice husks used in this study
have a moisture content of 7.47%.
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m Moisture
[ Ash Content
M Volatile Matter

M Fixed Carbon

Fig. 3. Rice Husk Proximate Analysis Results

This product has a high moisture content. This is due to the inefficient drying of rice husks. Because
of the water content in the raw material, high water content might impede the combustion process and
diminish the calorific value of the fuel. In this investigation, rice husks had a high ash concentration of
20.38%. Ash can produce rust in the combustion process, making it an impediment when burning in the
boiler. Meanwhile, the content of Volatile Matter / flying substances in rice husks was 58.61% in this
study, and the carbon content value in rice husks was 13.56%. A high ash content might also accelerate
the filling of the furnace. As a result, when utilizing rice husk biopellets as fuel, the boiler's operation
must be adjusted.

3.2.2. Rice Husk Ultimat Analysis
The ultimate analysis is carried out to determine the characteristics of the content of rice husk raw
materials, which include carbon, hydrogen, and nitrogen.

m Carbon w Hydrogen

H Nitrogen

Fig. 4. Rice Husk Ultimate Analysis Results

Rice husks have a Carbon content of 34.76 percent, a Hydrogen content of 5.59 percent, and a
Nitrogen content of 0.3 percent, as depicted in Figure 4 of the final test findings. This demonstrates that
rice husks containing C, H, and N can be used as biopellets feedstock. The low sulfur content of rice
husk is a positive value for this biomass since it has no negative influence on the environment or the
subsequent exhaust emissions when utilized as a co-firing raw material.

3.2.3. Comparison of Proximate Analysis of Coal and Rice Husk Biomass
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One of the data needed is the test results of the characteristics of coal fuel and rice husks. Both samples
were tested in the laboratory.

60

50

40

30

%

20

58.61

40.3 38.61

20.38
14.29 .56

6.80

Moisture Ash Content  Volatile Matter  Fixed Carbon

B Coal M Biomass

Fig. 5. Comparison of Characteristics of Coal and Rice Husks

Figure 5 shows that, characteristically, rice husks have a lower calorific and moisture content compared

to coal. Meanwhile, rice husks' ash content and volatile matter are much higher than coal.

3.2.4. Proximate Analysis of Rice Husk Biopellets

Biopellets are biomass fuels in the form of pellets with uniformity in size, shape, humidity, and
energy content. The biopellets characteristics of rice husks with variations in powder size composition
and the addition of adhesives affect the quality of the biopellets produced. Figure 6 depicts that the rice
husk biopellets utilized in this study had a moisture content that was 7.08 percent lower than the rice
husk previous to its transformation into the biopellets. This is because rice husks are turned into
biopellets by extensive drying. The amount of ash contained in rice husk biopellets was 10.93%. The
characteristics of biopellets produced from rice husks, such as powder size composition and the inclusion
of adhesives, influence the quality of the biopellets produced.

W Moisture

M Ash Content
Volatile Matter

M Fixed Carbon

Results
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3.2.5. Comparison of Characteristics of Coal and Rice Husk Biopellets

The homogeneous mixing of fuels has a crucial influence on combustion quality. In addition, because
there are distinct variances between coal and rice husk biopellets, it is vital to pay close attention to the
co-firing percentage ratio to ensure the plant's safety.

45
40
35
30
< 25
< 20
15
10

%]

Moiture Ash Content Volatile Matter Fixed Carbon

™ Coal ™ Biopellets

Fig. 7. Comparison of Characteristics of Sub-Bituminous Coal and Rice Husk Biopellets

Figure 7 compares the characteristics of sub-bituminous coal and rice husk biopellets. The moisture
content value of rice husks after becoming biopellets is lower than the moisture content value of coal.
In contrast, rice husk biopellets is higher than the ash content of sub-bituminous coal. This will enhance
the flow rate of particles in the exhaust stream, increasing the work of the Electrostatic Precipitator
(ESP) system. ESP is a technique that captures ash from the co-firing process by applying an electric
charge to the ESP chamber. The ESP's principle is to apply a negative charge to the ashes enclosed in
the ESP chamber through numerous electrodes. The ash is then transported through a column
constructed of positively charged plates. The plates will draw the ash, then the ash will fall and escape
the ESP system.

4. Conclusion

Based on the study's findings, it can be concluded that rice husks can be used as biopellets in coal-fired
power plants as raw materials. Rice husk biomass has significant potential as a raw material for
producing biopellets for co-firing, as it has a lower approximate analytical content value than the initial
raw material for rice husk biomass. In addition to the ultimate analysis, all test parameters yielded
improved findings. Biopellet moisture (moisture content) significantly impacts the calorific value. The
greater the water content of biopellets, the lower their calorific value. Rice husk biomass has a high
potential for availability in its early stages of development. In addition to the features of rice husk before
it is converted into biopellet, it has a greater ash content and volatile matter. In terms of emissions, the
beneficial environmental impact of cofiring coal and rice husk biopellets has reduced.
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