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ABSTRACT

The aim of this research is to scrutinize the éftgfcblend solid fuels consisting of coalite, coabshell
charcoal and gelam wood charcoal on calorific vai@alite is the solid fuels made from coal that ised
from the earth, while coconuts shell charcoal aathrg wood charcoal are processed from natural glant
Coalite, coconut shell charcoal and gelam wood od@r are solid fuels which was obtained from
carbonization process or pyrolitic process of fuaterial. Gelam wood charcoal has larger volatidten and
fixed carbon compared to coalite and coconut gttedrcoal. These cause an increase in calorificevaiu
significant increase in calorific value obtainedenttoalite and coconut shell charcoal blended avithtio of
75:25, with an increase of 8.38%. With an equahdiileg ratio coalite and coconut shell charcoal @mbnut
shell charcoal with gelam wood charcoal can inerehs calorific value up to 3.80% and 3.18% respelgt
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1. INTRODUCTION value. Proximate analysis is conducted to deterrttive
flame and burning reactivity characteristics of Icoa
The use of charcoal as primary energy began in thewhich both characteristics are used for the basiteb
19th century. In the 20th century oil become thgoma design. The results obtained from such analysis are
fuel to replace charcoal as the world’s principaémrgy moisture content, volatile matter, ash and fixecboa
source. It is well known that energy requirement (Speight, 2005) which is defined as material leféo
continues to increase in line with the populatiocréase  from coal reduction. In Indonesia, the fuel mixtwe
(Khoret al., 2007). palm kernel shells and coal is used in crude palm o
Fuel such as gasoline, diesel and kerosene is nonndustry to heat water in a boiler. Both fuels atended
renewable and pollutes the atmospheric environwéht n order to increase the amount of their calonifitues.
its greenhouse effect. Their supply continuity is  geyeral research related to the calorific valuethef
unpredlctablle z':md non—sustama_ble. If there |shange.|n biomass fuels have been investigated by many rssar
the population’s fuel consumption pattern, resdued is Durian is a tropical fruit found in Southeast As@muntries.

predicted to be drained in less than 200 years (NTB . . . :
2007). Biomass is the fuel which is consideredeaswable Wilaipon (2011) uses the husk of this fruit as agtural

energy. The plants on this earth are endless swfe residues for_ renewable energy sources. Nasedh (2008),
energy to consume. The blend of two types of fuel, develop briquettes of oil palm biomass and sawdust.

renewable and non-renewable, is one possible soluti Powder and fibre of empty fruit bunches and palmnée
One method that determines the quality of a certainexpellers which constitute parts of oil palm biomase
fuel is proximate analysis, ultimate analysis aalbbific mixed with the sawdust. The presence of the sawdust
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proves to increase the calorific value of the keitps.  they were heated in a furnace at a temperaturd @fCL
Awang and May (2009) mix some percentage of biomasgor 1 (one) hour in order to minimize its moistaie to a
charcoal and petroleum diesel and find that therifil maximum. This research involved two kinds of sdélidl

value of the mixture increase. Another research ofto observe its effect on calorific value. Coaliteasv

renewable energy was conducted by Sukitaal. (2011).  blended with gelam wood charcoal and with coconut
The palm oil industry generates abundance of dinpa shell char_coal. The gelam wood charcoal was also
biomass such as mesocarp fibers, shells, Emptyt Fruitlended with coconut shell charcoal.

Bunches (EFB), frond, trunk and Palm Oil Mill Efiot The proximate analy5|s used an air oven to. heat
(POME). They are made into bio-charcoal. The bio- samples W'tlh abvztellghlEhOf 1 gram contatljned n-a
charcoal proves to contain more calorific value parad measuring glass bottle. The air oven was used &sune

to that of Fresh Fruit Bunch (FFB) the moisture air by referring to ASTM D3173 whereas

In the utilization of solid fuel, calorific value ust be Muffle Furnace was used to measure the ash weighed

noted as one of the considerations of large-scalt a _}_hgrafm in an ash V(Iessel b):j referring to A?]TM D?;éL74.
small-scale industrial consumers. Calorific valsettie IS Tumace was also used to measure the content o

heat or specific energy released or produced dpemtgct ~ Volatile matter with a sample weight of 1 gram whic
combustion of a fuel, this energy is determinedbsning ~ Was placed in a crucible by referring to ASTM D3175
a number of fine materials in an adiabatic bomb Calorific value analysis was conducted on 1 grampsa
calorimeter equipment (Nukman and Poertadji, 2006). ~ With @ bomb calorimeter referring to ASTM D5865.
Indonesia, as a country with the second largestProximate analysis is conducted with a weight
rainforest in the world after Brazil, possesses theappropriate to each respective material whereasifiel
potential for abundant biomass materials. Thisaede  value was conducted by an analysis which refera to
was conducted to blend two kinds of solid fuel and matrix of a blend between these three materialioRa
observe its effect on calorific value. Coalite vidasnded in percentage (% of weight) which is: 100:0, 75:25,
with coconut shell charcoal and gelam wood chardaal  50:50, 25:75 and 0:100. Proximate analysis andrifialo
addition, gelam wood charcoal was also blended withvalue was conducted at the mineral technological
coconut shell charcoal. This blending method wasresearch centre, Bandung Indonesia.
attempted to produce an optimal value and propesed

reference in the utilization of this blend techr@qu 3. RESULTS
2. MATERIALSAND METHODS 3.1. Proximate Analysis
The solid fuel materials for this research werestak The proximate analysis resulted in large percestage

from three different locations. Coalite is a lomkacoal of moisture air and ash, two materials which weog¢ n
which has undergone carbonization at a temperatire expected. Volatile matters and fixed carbon are two
approximately 400°C. Coalite is the base mateoattie principal elements for fuel. Volatile matter anceiil
production of super briquette produced by Tambangcarbon are materials which are useful for combustio
Batubara (PT), Tbk (incorporated), Tanjung EnimytBo  Moisture air is an inhibitor for combustion and adsta

Sumatera (Sunarijane al., 2008). The briquette factory residue of combustion. The results of proximatdyeig
was formerly a joint venture between PT. Tambang are shown irFig. 1.

Batubara and New Energy and Indsustrial Technology . '
Development Organization (NEDO) Japan. Coconut3.2. Calorific Value Analysis
shell charcoal was taken from a production cemtrthé

area of Jaka Baring, Palembang, South Sumatera The calorific value analysis can be described in a
Whereas gelam wood charcoal was taken from the'€lation graph between calorific value and blertib o)

charcoal industry centre at South Inderalaya, Otjgn @S Seen iffrig. 2. The highest calorific value was obta}ined
South Sumatera. Gelam is a high-fiber ‘white wood from gelam wood charcoal which was 7258 kcal“kg
which usually grows in swampland. followed by coconut shell charcoal and coalite 7% and

The sample was prepared to consist of materials5944 kcal kg respectively. The calorific value of gelam
ground until (+)60(-)100 mesh or (+)250(-)150 pm wood charcoal was appropriate considering that nmhte
meaning that the materials could be sifted throad®0 wasted from the sample, such as water and ash|eass
mesh sifter but did not pass through a 60 mesh Boe. than the other two materials. Water would evaporate
obtain a homogenous initial condition prior to itegt whereas ash would remain as combustion residue.
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100 1 of both principal elements, volatile matter andefix
carbon, be added then gelam wood charcoal is the
80 material which has a percentage larger than 90.14%,
= followed by coconut shell charcoal and coalite each
2 60 respectively at 87.59 and 84.46%.
E The relatively lower moisture air in gelam wood
é 40 4 charcoal compared to the other two materials indita
- 24,36 that gelam wood charcoal combustion could begin
20 4 1324 p— earlier, but this did not mean that_ gelam wood chalr
8.39 13 —tt was more combustible because its volatile mattes wa
0 715 8.04 6.75 smaller compared to coalite.
Coalite Coconut shell Gelam wood
charcoal charcoal 4.2. Calorific Value Analysis
Material

Figure 2 presents a non-linear relation of calorific
value of the three blended sample material. Thecefff
fixed carbon on the calorific value has been diseds
before. The higher amount of fixed carbon increabed
calorific value of coal (Poertadgt al., 2006). This was
clearly influenced by the volatile matter in eagmple

O Moisture %, adb O Ash %, adb
O Volatile Matter %, adb BFixed Carbon %, adb

Fig. 1. Result of proximate analysis for coalite, coconbells
charcoal and gelam wood charcoal

7450 e T35 materi_al. There was quite_ a large increase in daor
200 7201 value in the blend of coalite and coconut shellrcbal
. in a percentage blend ratio of 75:25, or an inereafs
F 6950 1 6979 8.38%. With an equal ratio blend, the blend of iteal
":‘ 6700 and coconut shell charcoal achieved an increase of
S 6442 3.80%, whereas the blend between coconut shell
; 6430 O charcoal and gelam wood charcoal reached an inereas
% 6200 - 6170 of_ 3.18%. This indicates that if co_a_lite was _bledlde
= ) with gelam wood charcoal its calorific value incsea
5950 1 ‘!ﬁ§944 was larger compared to both kinds of blend witkator
5700 — . . . . of 75:25.Figure 2 presents that if coalite is blended

with gelam wood charcoal its calorific value incsea
was larger. This was due to the fact that the dador
value of gelam wood charcoal was larger compared to
that of the other two materials. Hence, the proxema

100:0 75:25 50:50 25:75 0:100
Blendratio (%0)
—=&— Coalite: Coconut shell charcoal
—m— Coalite: Gelam wood charcoal

—— Coconut chell charcoal: Gelam wood charcoal analysis results indicate that water and ash coritad
a significant effect on the calorific value. Theliease
Fig. 2. The relation of calorific value and blend ratio in calorific value according to the result of théxing
has been done by other researchers. Awang and May
4. DISCUSSION (2009) and (Nasriret al., 2008), where the greatest

value can increase the lower.

4.1. Proximate Analysis 5 CONCL USSION

Figure 1 presents, the quantity of volatile matter in
coalite was larger than the other two materialss th The proximate analysis shows that the content of
indicated that coalite had a larger initial combust volatile matters and fixed carbon of gelam wood
ability because the volatile matter contains gaseh as  charcoal was not larger compared to that of cocshell
hydrogen, carbon monoxide and gases which areyeasilcharcoal and coalite. Neither the calorific valdeelam
combustible such as methane and other hydrocarbons. wood charcoal was larger than that of the other two

Tar and incombustible gases, such as carbon dioxidenaterials. This shows that the total amount of tilela
and steam, were also present in this volatile matte matter and fixed carbon was influential to the déito
(Speight, 1994; Nukman, 2007). Should the percentag value and, therefore, the water and ash contene wer
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influential to the calorific value. Coalite at aeht ratio NTBD, 2007. Alternative fuels from plants as a
of 75:25% with gelam wood charcoal had a larger substitute for Oil and Gas. Penebar Swadaya

calorific value than other blends. Publishers, National Team for Biofuel Development.
This study did not investigate the field of the pw Nukman and S. Poertadji, 2006. The increasing of

plants or foundries which is often use coke as &. fu calorific values of bituminus coal by using water-

However, the research has been able to providedegal palm oil agglomeration process. Technol., 20:

of the blending two kinds of solid fuels; biomassda 106-113.

coalite that has generated a new calorific valueisT Nukman, 2007. Water-oil agglomeration process to
research needs to be continued with the amount of decreasing the level of ash and sulfur contents and
combustion temperature that can be reached and increasing the calorific values of semi anthracite,

investigated the influence of this blending of thee gas bituminous and sub-bituminous coals. PhD Thesis,
emissions. Indonesia University, Jakarta, Indonesia.
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