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ABSTRACT

Coconut coir waste which has a high calorific vatam still be
used as fuel by way of briquettes. bio briquettapction is done
by using torrefaction reactor and hydraulic pressciine with
different particle size and pressing pressure.afians in particle
size used were 60, 80 and 100 mesh and the presstiations
used were 100, 110 and 120 bar. The process usedeaction
and densification. Characteristic analyzes of bioquettes
include compressive strength and heat value test.this

experiment, bio briquette produced with calorifedue 21065.47
kJ/kg obtained at 60 mesh particle size with pnésation

pressure of 120 bar and the highest compressiergitr of 7,526
kg/cn? was obtained at 100 mesh particle size with pressti
120 bar.

KEY WORDS: bio briquette, densification, coconut coir,
torrefaction

1.0 INTRODUCTION
As oil fuel prices soar higher, as an alternatveséarch for fuel

other than oil, then research on coconut coir besgotential as
an alternative energy source, to be processedaltemative fuel

in the form of biobriquette (Subroto et al, 2016) coconut husk

generally consists of cellulose, lignin, pyroligneoacid, gas,
charcoal, and potassium are environmentally frigndl

Indonesia as an archipelagic country and locatéldariropics
and supporting agroclimate conditions, is a majoicoout
producing country in the world. However, only a drpartion of
coconut husk is utilized. Most of the coconut hisskemoved and
become waste (Setyawati et al., 2006). AccordingCtzonut
statistic year book (2008), Indonesia as the werldrgest
coconut producing country with 3,799 hectares @%P and
Riau (10.92%) is the second province after Sulawdtra
(11.04%) with coconut plantation area widest at thement
(FAO, 2012).

Biomass-making bio-briquettes can be obtained from
agricultural waste, industrial waste and houselaidte. In order
to utilize it as fuel, the waste can be processeal solid fuel in
the form of briquettes. Each material has certaoperties to be
utilized as a briquette but the most important ghis that the
material must have high thermal properties and 16@2
emissions resulting in no impact on global warmikgryono et
al., 2013).

2.0 MATERIAL AND METHODS

2.1 Material

A very easy source of biomass today is the solistevaf coconut
plantations that have not been well utilized. Tloeanut plant

(Cocos Nucifera L.) is a multi-function palm pldrgcause almost
all parts of the plant can be used from trees tmoots (Miskiyah

et al., 2006).

The raw materials of biomass from coconut husk usetis
study were collected from Pekanbaru and Kampary.Ride
initial conditions of the raw materials may afféhe quality of
densification of the torrefaction products. Thuse @nalysis of
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raw materials. The analysis of raw materials cdass$ cleaning,
reducing the size and drying of coconut husk. intended that
the process of torrefaction can take place peyfeatid not
interfere with the existing dirt.

2.2 Torrefaction and Densification

To achieve the target, this research is divided s®veral stages:
raw material preparation, torrefaction processsdation, yield
analysis, data processing. The preparation stagehefraw
material aims to prepare the materials to be ugedthe
experiment so as to have a form corresponding eovériables,
namely: 60, 80 and 100 mesh and can be easily instba next
stage. This stage includes cleaning, reductiorizef, &and drying
of coconut coir raw materials.

The torrefaction process was performed in a hotaofix
bed reactor (Figure 2) with a temperature rang27&°C and a
residence time of 15 minutes. Nitrogen flowed dgtine process
of torrefaction takes place according to predeteeahivariations.
After the torrefaction stage is completed, the diation process
aims to minimize the space requirements, the usemofe
practical briquettes and better burning stabilithie densification
process is carried out using a Hydraulic PressufEi@) at 100,
110 and 120 bar pressures and the pressing tioegried out for
15 seconds. Densification process obtained by mtoafucoconut
husk briquette, further analysis result. Block twerall diagram
of the process of coconut coir making until thautessanalysis is
shown in Figure 1.

| Coconut Coir |

l

‘ Reducing the size and Drying ‘

l

| Torrefaction

l The resulting briquette product will be tested talorific
| value, compressive strength and proximate anafsisisting of
moisture content, ash content, volatile matter eontand fixed
l carbon. The calorific value is a fuel that exprestiee energy
content of the fuel by using the American SocietyFesting and
Materials (ASTM) D-2015-96 standard. The compressivength

| Figure 3: Press Hidraulic

| Densification

| Coconut Coir Briquettes |

J. is the capacity of a material or structure in tbad-bearing that
| Results Analysis | will reduce its size (Saktiawan, 2008).
l l 2.3 Bio Briquettes

Biomass briquettes are a biofuel substitute to eoal charcoal.
Briquettes are mostly used in the developing wonltiere

] | cooking fuels are not as easily available. Bricpeetire used to
heat industrial boilers in order to produce eledtyifrom steam.

The briquettes are con-fired with coal in orderccteate the heat
supplied to the boiler. People have been using assnbriquettes
since before recorded history. Biomass briquettesnaade from
Figure 1: Block Diagram Process Torrefaction and Densifirati ~ agriculture waste and are a replacement for fofiséls such as
oil or coal, and can be used to heat boiler in rfesturing plants
(Sharma et al, 2015)

lCanriﬁcVaIue ‘ ‘ Compressive Strength ‘ leximateAnaIysis|

| Data processing |

¥8 |JERCE | Received: 18 June 2018| Accepted: 30 @c@dil 8| August-September 2018 [(12)1: 13-16]
Published by International Society of Ocean, Medtwrand Aerospace Scientists and Engineers, womase.org.




International Journal of Environmental Research & Clean Energy

@ ISOMAse

30" October 2018. Vol.12 No.1

© 2018 ISOMAse, All rights reserved

ISSN: 2502-3888

http://lisomase.org/IJERCEL.php

Biomass briquettes are a renewable source of enangy
avoid adding fossils carbon to the atmosphere. &kteusion
production technology of briquettes is the procekextrusion
screw wastes (straw, sunflower husks, buckwheat) et finely
shredded wood waste (sawdust) under high presSaege is a
tremendous scope to bring down the waste of coirerenergy
sources to a considerable level through the dewetop,
propagation of non-convention briquettes technologg.
briquettes machine , briquettes plant, biomasauettgs plant for
production of agro residue briquettes to meet tlaéremergy
requirement . Therefore this substitute energy omadis given
national priority as appears to be the only permaselution into
restriction of the national laws and avoid pollasqSharma et al,
2015).

3.0 RESULTS

The result that has been achieved in this researcbconut coir
briquettes. All variables of particle size and gmeg press have
been done, so that 9 different coconut briquettepeoduced.

3.1 Coconut Shell Torrefaction

Before the process of torrefaction, coconut hus&ddby drying

under direct sunlight until the water content rezchelow 8%.

Subsequently, the raw materials were fermented gusin
torrefaction reactor at a temperature of Z75or 15 minutes
using nitrogen gas with a flow rate of 2.5 mL / ssca gas carrier
to create a non-reactive (limited oxygen) statee Thsult of

coconut charcoal process.

3.2 Coconut Coal Charcoal Densification

Coconut coir charcoal produced from torrefactiors iiest done
by reducing size using 60, 80, and 100 mesh skifting is done
at the Laboratory of Materials Technology DeparttmeinCivil
Engineering, Faculty of Engineering, UniverstitaatR Coconut
coir charcoal is shown in Figure 4.

Figure 4: Bio-Briquettes of Coconut Coir

The saturated coconut charcoal is then pressedg usin
hydraulic press with densification technique, vtttle addition of
crude glycerol as filler. Crude glycerol is a bywguct of
biodiesel manufacture obtained from PT. Wilmar Biei
Indonesia, Dumai City. The ratio of coconut coirxmg with
crude glycerol is 60:40. The final product of cogbrcoir
densification process that has been mixed with ndyical
glycerol with 3 cm diameter and briquette heighttie range 2-
3.2 cm. Briguettes are then dried under the sun.

Table 1: Data Analysis of Calorific Values and Compressive
Strength Values of Bio Briquettes

Natural Variable Respons

Xy X2 Yy Y,

60 20803,79 0,86
80 100 19286,45 1,302
100 18110,84 4,929
60 20192,10 1,202
80 110 19609.72 2,149
100 18467,98 5,346
60 21065,47 1,010
80 120 19607,62 1,530
100 20854,45 7,526

3.3 Heat Value Analysis

From result of calorific value analysis that presspress variable
have influence to calorific value. This is in adtamce with the
results of research conducted by Anderson, Helwamd
Komalasari (2017) who said pressing pressurestafieccalorific
value. While the particle size does not give aificant effect on
the calorific value. Relationships of particle semed pressure to
compressive strength value of coconut coir brigseis shown in
Figure 5.

a 6
»E 5 /
? . / e 100 bar
E] e 110 bar
£ 03 /// 20bar
20 / ‘/

1 —— —4J

0 T T

60 80 100
Ukuran Partikel{mesh)

Figure 5: Relationships of Particle Size and Pressure to
Compressive Strength Value of Coconut Coir
Briquettes
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At 60 mesh particle size, the highest calorific uealof
21065.47 kJ/kg was obtained at a pressure of 120whale the
lowest calorific value of 20192,10 kJ/kg was obéairat pressing
pressures of 110 bar. At 80 mesh particle size, hiyhest
calorific value obtained at 19609,72 kJ/kg was ioletéh at a
pressure of 110 bar and the lowest heating valué9@86.45
kJ/kg was obtained at a pressure of 100 bar. So dilfor the
particle size of 100 mesh, the highest heat vafuz0854.45 kJ/
kg obtained at pressing pressures of 120 bar aadlaivest
heating value of 18110.84 kJ/kg obtained at a pressf 100 bar
From the analysis obtained shows that the partide change
changes provides different calorific values wite #ame pressing
press conditions.

3.4 Analysis of Compressive Strength
From the results of the compressive strength aisalysmt the
particle size and pressing press have a very ggnif influence.
According Martynis et al, (2013), the larger thesimesize the
resulting briquettes are getting stronger. At presgpressures
also give a significant effect this is in accordanwith the
statement Subroto et al (2007), the increase iasprg pressure
resulted in mechanical strength of briquettes.

At pressing pressures of 100 bar, the highest cesspre

strength is 4,929 kg/chwith the particle size of 100 mesh and

the lowest compressive strength of 0.86 kd/amith 60 mesh
particle size. At press pressures of 110 bar, tlighest
compressive strength is 5,346 kgfcwith a particle size of 100
mesh and the lowest compressive strength of 1,30k with a
particle size of 60 mesh. Likewise with the pressof 120 bar,
the highest compressive strength of 7,526 k@/mith a particle
size of 100 mesh and the lowest compressive stienfgfi.010
kg/cn? with a particle size of 60 mesh. Thus for presgirgssing
pressures provides different compressive strengthshe same
particle size.

4.0 CONCLUSION

Particle size and pressure have a significant effeccalorific
value response and compressive strength. The highaésific
value of our research was 21065.47 kJ / kg obtaate®D mesh
particle size with pressurization pressure of 120 and the
highest compressive strength of 7,526 kg / cm2 eldained at
100 mesh particle size with pressure of 120 bar.

ACKNOWLEDGEMENTS

The authors wish to express their great appredatm the
Ministry of Research, Technology and Higher Edwratior its
facilities and support for the Student Creativitpgtram of 2018.

REFERENCE

1.

Anderson, J., Helwani, Z., Komalasari. 201Proses
Densifikasi Pelepah Sawit Menggunakan Gliserol sebagai
Filler Menjadi Bahan Bakar Padat. Jurnal Teknik Kimia.
Vol. 4, No. 1.

Sharma, M.K., Priyank, G, Sharma, N. 2015. Biomass
Briquette Production: A Propagation of Non-Conventi
Technology and Future of Pollution Free Thermal rgpe
SourcesAmerican Journal of Engineering Research (AJER).
Vol. 4, No. 44

Martynis, M., Sundari, E,. dan Sari, E. 2013. Peathu
Biobriket dari Limbah Cangkang Kakao. Jurnal Litgan
Industri. 2 (1), 32-38.

Maryono, Sudding dan Rahmawati. 20Fembuatan dan
Analisis Mutu Briket Arang Tempurung Kelapa Ditinjau dari
Kadar Kanji. Jurnal Chemica. 14 (1): 74-83.

Mura, A.S. 2015.Pengaruh Variass Campuran Arang
Serabut Kelapa dengan Arang Sekam Padi Terhadap Laju
Pembakaran Briket. Tesis. Fakultas Teknik Universitas
Negeri Semarang.

Saktiawan. 2008ldentifikas Sfat Fisis dan Kimia Briket
Arang Dari Sabut Kelapa. Skripsi. Institut Pertanian Bogor.
Bogor.

Setyawati, D., Yusuf, S.H., Muh, Y.M., dan NaresaoN,.
2011. Kualitas Papan Komposit Berlapis Finir dari sabut
kelapa dan plastik Politilena daur ulang Variasi ukuran
Partikel ssabut kelapa. Jurnal Perennial. 2 (2): 5-11.
Subroto, Himawanto, D.A., Sartono. 20@&ngaruh Variasi
Tekanan Pengepresan terhadap Karakteristik Mekanik dan
Karakteristik Pembakaran Briket Kokas Lokal. Jurnal Teknik
Gelagar. Vol. 18, No. 01.

IJERCE | Received: 18 June 2018| Accepted: 30 @cl®il8| August-September 2018 [(12)1: 13-16]

Published by International Society of Ocean, Medtwrand Aerospace Scientists and Engineers, womase.org.



