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Abstract— Rice straw and coconut shell as Solid residues are, biomass residue materials that are not optimally used by farmers in
Muara Telang and potentially become environmental pollutant. These residues are used as an alternative energy which are biomass
briquettes. Post-harvest produced 114 tons yield of rice straw and 80 tons yield of coconut shell. Mostly these residues were burned
and produced environmental gas pollutant such as CO, COand NOx emissions. Rice straw and coconut shell have carbon
compound that contained in the fixed carbon (FC), which flammable and became energy resources. Rice straw has 15.61% of FC and
coconut shell has 78.32% of FC. Rice straw fuel value is 1525.5 cal/gram while coconut shell has 7283.5 cal/gram of fuel value. The
fuel value of biobriquette in ratio 50:50 is 4354.50 cal / gram. This fuel value close to coal fuel value between 4000 - 8000 cal / gram.
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I. INTRODUCTION Il. RAW MATERIAL CHARACTERISTICS

The Scarcity of kerosene causes higher prices that people Raw materials and other supporting materials that will be
in both rural and urban area will be more difficult to find and used as fuel must have continuous availability and
use it. Nowadays, Rural communities such as in the villagecharacteristics to be burned,
of Muara Telang are looking for alternatives fuels to be used. i A
They make utilize logs and wooden branches that exist” Rew Materials Availability
around them as fuel. Availability of logs and branches are Muara telang Village community is located in Banyuasin,
very limited and will cause damage to forests. Solid waste South Sumatera and 90% of the people work in agriculture
utilization from the farms and plantations such as rice strawand plantation [3]. The people plant rice 2-3 times a year.
and coconut shell are able to be substitute fuel. Rice strawPost-harvest leaves haystack ready to be used or burned.
and coconut shell used to be solid fuel as biobriquette. BothBurning straw impacts environmental pollution such as
wastes are biomass that have good carbon content and fueimoke and CO2 emission [14]. In the plantation, Muara
value [1],[2]. Biomass chemical contents that are important Telang Village community plat coconut and coconut harvest
to obtain combustion characteristics are the element C, H, Oonce in a year. The people exploit coconut as copra and
N and S [25] is shown in table 1. This research aims to getleaves stacked coconut as waste. Some of the people use it as
the characteristic of rice straw and coconut shell aschar and sold become adding family income. The raw
biobriqutte and find the effect of moisture content and materials availability and the area in the Muara Telang
caloric value to resistance of solid waste produced. Village shown in table 2.

B. Raw Material Specification

1) Rice Straw: Straw is the vegetative part of the rice plant
(stem, leaf, stem panicle). At harvest time, it was uncollected.
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Straw as fuel produced calories (heat) relatively low but the other byproducts such as coconut shell had not been so
forms smoke and ash a lot. Straw used as additional materiamuch exploited. The coconut shells are used to be fuel for
in precarious industry, brick and pottery [12]. The weaknessdomestic purposes in a small part and copra fumigation. One
of straw was quickly burned, smoky, combustion fly easy, of the products of economic value created and coconut shell
and required continuous maintenance [13]. In the strawwas activated charcoal [19]. Because of a high calorific
burning activity, the risk of fire was very large when the fire value of coal and even exceed, the coconut shell was chosen
was not manned continuously as an additive ingredient to improve the fuel value of the rice
straw biobriquette.

Fig. 1 Rice Straw

Combustion and exhaust straw outside the field has been
common to do since intensively cultivated rice twice a year,
followed by the planting of crops or horticulture at the end
of the dry season [3]. In this condition the paddy soil less
gained organic matter from crop residues. The using of high Fig 2. Coconut shells
doses inorganic fertilizer without being offset by the addition
of organic matter to the soil result less than 10% soil organicShell charcoal which good was black colored uniformly and
matter content [5]. In America, Di Amerika Serikat, if were broken off or destroyed, then no shiny outskirts the
agricultural land has high organic matter content, ranging broken fragment, whereas coconut shell with over burnt
from 1.4 to 3.6% [4]. cause easily destroyed and when dropped on a hard object

Rice straw has energy when calories were processedwill not sound loud and under burnt shell sound was like
through the carbonization process can be used as an energyetal, and the broken fragment was not shiny [28].
source to heat the home appliances such as coal [13]. Coal Basically, coconut shell contained chemical
briquettes were less favored due to the high heat generatedlements such as carbon, hydrogen and nitrogen in addition
damage cookware and impractical. Instead, briquettes ofto mineral elements such as potassium, calcium and
straw had enough heat and do not damage the stuffs [6]. magnesium. Chemical elements such as carbon, hydrogen,

. - . . and nitrogen were incorporated in the form of main organic
2) Rice Straw Characterigtics: Rice straw consists of leaves, . I :
) compounds i.e. lignin, cellulose and hemicelluloses and

leaf sheaths, and sections. These three elements weré . .
. L . raterials that can be extracted like sugar, gum and number
relatively strong due to contain silica, high cellulose and ;
: " . of ash [28]. The best raw material to manufacture shell
long time decomposition. However, when rice straw treated . :
. .~ “briquettes was derived from fresh coconuts. Immature
certainly would change the structure [11]. Straw contains . :
. g . . coconut shell was not suitable as a raw material for the
around 40% C and remodel easily, biologically, it was a .
S . ; manufacture of charcoal and further processed into
substrate for the growth of soil microorganisms, while the

rice straw buried in field then there occurred biochemical briquettes, as well as in the wet shell, usually contained
; . . ) . impurities such as soil and other substances that were not
reactions in the soil such as (a). Soil reduction related to

electrical chemical changes, (b). Immobilization and fixation suitable to be used as raw material for charcoal producing. In
) . . . 0
N, (). Acid organics production,(d). Release gas, I, the process of making charcoal usually obtained results 30%

B of the initial shell weight. Rice straw and coconut shell
CzH, and BS [.6] thgse process affect _the_ availability and charcoal was made by manually charcoal process through
uptake the nutrients in plants directly or indirectly.

the closed burning barrel until little ventilation in the
3) Utilization of Rice Sraw as a Fuel: Fuel produces charcoal keg, called pyrolysis, which shell went down into
calories (heat) relatively low but forms smoke, ash a lot andthe closed tank pyrolysis, then the smoke was condensed to
went up in flames quickly [11], the combustion residues be liquid smoke.
were easy to fly and need continuous maintenance, the rislg.) :

. . ) Flouring
of fire was very large when the fire was not manned ) .
continuously [25], the use of straw as fuel for the hearth only — Charcoal produced through combustion or pyrolysis then
possible in rural areas, in houses which separated from ondlouring process by using diskmill. Rice straw and coconut
another by distances between houses more than 40 mshell that had been through the charcoal process followed by
Utilization of rice straw as fuel was also widely found in Sieving with a particular mesh.
China, Nepal, Bangladesh, India and Pakistan [9].

4) Coconut Shell: Utilization of coconuts was only used
generally as copra, and coconut oil for domestic use, whiles
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TABLE |
ULTIMATE ANALYSIS OF BIOMASS FROM DIFFERENT HARVEST IN % DRY MATTER [25]

Biomass Ash C H (@) N S
Wheat straw 6,53 48,53 5,53 39,08 0,28 0,05
Barley straw 4,30 45,67 6,15 38,26 0,43 0,11
Maize straw 5,77 47,09 5,54 39,79 0,81 0,12
Rice straw 17,40 41,44 5,04 39,94 0,67 0,13
Sugarcane bagasse 3,90 46,95 6,10 42,65 0,30 0,10
Coconut shell + fibre 1,80 51,05 5,70 41,00 0,35 0,10
Potato stalks 12,92 42,26 5,17 37,25 1,10 0,21
Beet leaves 40,72 5,46 39,59 2,28 0,21
Wheat chaff 7,57 47,31 5,12 39,35 1,36 0,14
Barley chaff 5,43 46,77 5,94 39,98 1,45 0,15
TABLE |
STRAW AND COCONUT SHELL PRODUCTION IN MUARA TELANG DISTRICT [3]
Commodities Areas (ha) Productions (ton)
Villages
Rice | Coconut Rice Coconut Rice Straw Coconut Coconut shell
1 | Telang Lubuk Y% 452 2.1 17 0.0 0.0
2 | Terusan Dalam Vv Vv 1026 307.8 4.8 38 18.0 2.5
3 | Karang Anyar Y% 1270 6.0 4.8 0.0 0.0
4 | Muara Telang v v 635 190.5 3.0 2.4 11.1 15
5 | Terusan Tengah v v 606 181.8 2.9 2.3 10.6 1.5
6 | Sumber Jaya v v 882 882 4.2 3.4 51.6 71
7 | Marga Rahayu v v 1118 1118 5.5 4.4 65.4 9.1
8 | Sumber Mulya v 2264 679.2 10.5 8.4 39.7 55
9 | Sumber Hidup v 1778 533.4 8.0 6.4 31.2 43
10 | Telang Rejo v 1812 543.6 8.5 6.8 31.8 4.4
11 | Telang Jaya Y% 1525 4575 7.2 5.8 26.8 3.7
12 | Telang Makmur v 1895 568.5 8.5 6.8 33.3 46
13 | Telang Karya v 3160 948 135 10.8 55.5 7.7
14 | Panca Muki Vv 1425 4275 6.5 5.2 25.0 35
15 | Mukti Jaya v 2000 600 9.5 7.6 35.1 49
16 | Karang Baru v 2064 619.2 9.7 7.8 36.2 5.0
17 | Mekar Sari v 1897 569.1 9.5 7.6 33.3 46
18 | SriTiga v v 674 202.2 47 3.8 11.8 1.6
19 | Muara Telang Marga v v 786 235.8 3.7 3.0 13.8 1.9
20 | Terusan Muara Vv v 1162 348.6 6.2 5.0 20.4 2.8
21 | Mekar Muki v v 836 250.8 4.0 3.2 14.7 2.0
22 | Telang Indah v v 700 210 4.0 3.2 12.3 1.7
Total 29967 | 98735| 1425 114.0 577.6 80.0

C. Raw Materials specifications as materialsto note are 3) Water Conte_nt:Thg water content measurement was the
[10]: water content in solid fuels. Water content in the solid fuel
became greater when calorific value was getting smaller.
1) Calorific Value: Calorific value was a measure of heat or . .
) Ash Content: Ash content in the solid fuel was not

energy produced, and measured as the gross calorific valuﬁ : . ,
ammable mineral that remains after the combustion process

or net calorific value. . .
and the accompanying reactions completed. ash made lower
2) Volatile matter: Volatile matter (VM) or fly ash effect on  quality solid fuel due to lower heating value.

the combustion of solid fuels. The more content of volatile 5) Combustion Ch igics A di S . h
matter in the solid material of the fuel made easier to burn ) Combustion aracteristics: - According Samsiro, the
and light up [27]. research results showed that the factors affect the

combustion characteristics of solid materials (biobriquette),
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among others [27]: the rate of combustion in which to the material. This heat could be provided through a
biobriquette combustion was the fastest on biomassvariety of sources, such as wood, oil and gas, new charcoal
composition that had a lot of content of substances volatileor solar powerDrying could also take place in other ways,
[7]1. The more volatile matter content of the solid fuel namely by breaking bonds water molecules contained in the
(biobriqutte) hence the easier it was on fire biobriquette [27], materials [22]. If the bonding of water molecules that consist
so the faster firing rate was able to be measured from fuelof basic elements of oxygen and hydrogen solved, then the
weight changes and length of time it took to fuel ashes. Themolecule would be out of the material [23]. As a result, the
high number of calorific value content fuel in combustion material would lose the water it contained. This method was
effected achieving high temperature, but the achievement ofalso called drying [13], [24]. To break the bonding of
the optimum temperature took long time.The greater fuel oxygen and hydrogen used microwave. Microwaves spread
bulk density then burn rate would stay longer. Thus the solidat high frequencies. When adjusted microwave equivalent
fuel which had a large density had a longer firing rate and avibration of water molecules there would be a resonance that
higher calorific value than the solid fuel that had a lower was bonding the molecules of oxygen and hydrogen vibrated
specific gravity [23]. Utilization of rice straw and coconut strongly at the microwave frequencies were given so that the
shell as fuel to be biobriquette certainly produced lower bond ruptured [14]. This causes the water evaporated. The
levels of pollutants, achieving the fastest combustion same process occurred in the microwave that was used for
temperature and flammability when lighted up [24]. cooking food. Drying using heat energy was drying by using

6) Heat: Heat was defined as the heat energy possessed by §olar. In the solar system, the material would be exposed to

substance. In oeneral. for detecting the presence of hea olar rays directly or indirectly. Water vapor was removed
y 9 ! 9 P rom the drying occurred through air flow. Air flow Process

possessed by an object measured the temperature of thgue to the pressure difference caused of air densit

object [15]. If the temperature was high, the heat contained P Y

. ; differences, because the air was the only medium so very
by the object was very large, and if the temperature was low, ; ; . .
easy to obtain and did not require operational costs.

the heat contained slightly. Heat was a form of energy thatTherefore, to understand how the process of drying occurred
can be transformed from one form to another form. Based on

the Law of Conservation of Energy, the energy can be heeded air properties.

transformed into electrical energy and heat energy instead oB) Air Moisture; Most components in the air are oxygen,

heat energy could also turn into electrical energy. nitrogen, and water vapor. Oxygen and nitrogen did not
affect the air humidity, while the moisture content affected

7) Bomb Calorimeter: Bomb calorimeter was a device used the humidity. Less air containing water vapor was stated to

to measure the amount of heat (C?"O”“'C. value) which was air dry, while air containing water vapor was stated moist air
released on complete combustion (in excesy @ [13]

compound, groceries, fuel. A number of samples were ' ) o ]

placed in tubes submerged in oxygenated medium heat Each element in the air, including water vapor, affected
absorber (calorimeter), and samples would be burned by thedif pressure. At a certain value of the air pressure, the
fire power of a metal wire inserted in the tube. Number of Maximum pressure of water vapor that can be achieved was
samples in a space called "BOMB" and ignited or burned called the saturation pressure. If the pressure exceeded the

out and generate heat. water bead. If the temperature was raised, the saturated

pressure would also increase. Therefore we defined the
pressure saturated as vapor pressure of water above the
surface of the boiling water in a kettle enclosed without air.

Moisture was a term related to the water content in the air.
The air stated to have high humidity when contained high
water vapor, and vice versa. Mathematically, the humidity
was connected as the weight ratio of water vapor in air
volume compared to the weight of dry air (air without water
vapor) in the same volume. State of temperature, pressure
and water vapor content of the air was known as the air
quality [7]. Once the air quality was known, then we could
assess the ability of the air to evaporate in the material,
because the material to be dried was always in a certain
quality of air.

Based on everyday experiences we got that the number of
air only were able to dry a material or evaporated the water
from a material if the material was not a hundred percent
8) Drying Process.Drying process meant removing water humidity. In other words, the ability of air to evaporate the
from a substance. The process of drying applied if the water in the drying process of a material was the maximum
material was dried lost a piece or all of the water it containedwhen the air was dry and became zero when the air was
[26]. The main processes that occurred in the evaporationsaturated with water vapor. Under normal circumstances, not
process were drying. Evaporation occurred when water wasone hundred percent air dry or moist, so the air was still able
contained by a material evaporated, i.e., if the heat was given

Fig. 3. Bomb Calorimeter
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to perform the drying process when the material was placedanalyses were performed both on rice straw and coconut

in water containing it [13].

I1l. RESEARCHMETHODOLOGY

A. Materials and Equipments

1) Materials used: (1) Rice straw got from the Muara

Telang village, Banyuasin.; (2) Coconut shells got in the
Muara Telang village, Banyuasin, (3) a mixtured Eschka
(MgO + Na2CO03 = 2:1), (4) BaCI2.2H20 10% solution (10
grams BaCl2.2H20 solution (pa) in 100 ml distilled water),
(5) 1:1 HCI solution (a mixture of 500 ml, 250 mi

concentrated HCI (HCI spgr 1.19) with 250 ml of distilled
water and a solution of 500 ml of 1:9 HCI, mixing 50 ml of
concentrated HCI (HCI spgr 1.19) with 450 ml of distilled
water., (6) 0.02% methyl Orange (Dissolve 0.02 g of methyl

orange in 100 ml of hot water then strain), (7) 22% Na2CO3

solution (Dissolve 60 grams or 22 grams of crystal
Na2C03.10H20 anhydrous Na2CO3 in 100 ml of distilled
water, (8) 10% NaOH solution (Dissolve 10 g NaOH in 100
ml of distilled water. (9) Oxygen with a purity of more than

99.5%, (10) a certified standard benzoic acid (calorific value

of 6318 cal / g)

2) Equipments used: (1) porcelain cup 4 pieces, (2) Bottle
weigh with special lid, height 22 mm and diameter 44 mm

shell.

1) Water Content Analysis (ASTM D 3173-03)

This analysis was conducted to determine the water
content contained in the raw materials section. Analysis of
the water content in the raw material both rice straw and
coconut shell by calculating the weight of the raw material
after heating at a temperature of 1100C for 1 hour in the
oven. The steps were performed to determine water content
in the raw material; (1) Preheated the empty weighing bottle
inside the oven, closed the bottle then cooled in a desiccator
for 15-30 minutes, (2) weighed + 1.000 gram sample into the
bottle, (3) entered the bottle included contents (open the lid)
into a preheated oven 104 oC to 110 oC,. (4) Heated the
bottle containing the sample weights for £ 1 hours. (5)
Opened the oven, and quickly closed the dry weighing bottle
and cooled in a desiccator. (6) Weighed immediately if it
had reached room temperature. (7) calculated the value of
the water content by the formula [16]:

m, - m
Water Content (%)=———2x 100%................... @
m, —m,

2

where:

10 pieces, (3) Platina cup 4 pieces, (4) a Desiccator, (5) anl= weighing bottle and lid mass (gr), m2 = weighing bottle

chemistry cup, (6) a Brace cup, (7) an Analytical Balance,

(8) Filter paper, (9) a rotary stirrer, (10) an Oven dryer {200
C), (11 ) a Muffle Furnace (2000), (12) a Unit of
Automatic Calorimeter.

B. Treatment and Study Design

1) Raw Materials Preparation: preparation materials

+ lid + sample before heating mass (gr), m3 = mass of
weighing bottle + lid + sample after heating (g).

2) Ash Content Analysis (ASTM D 3174-04): Ash content
was not flammable inorganic material remaining after the
sample was burned at a temperature of@50r 1 hour and

at a temperature of 780 for 2 hours in a furnace. The steps
were performed in the determination of ash content in the

included drying, size reduction, and screening aimed tOraw materials were: (1) Considered + 1.000 gram sample
prepare the raw materials to be used as fuel (biobriquette) inyith 60 mesh sieve into a cup that was already known

order to get a good briquette product.

2) Drying Raw Materials. Drying raw material, rice straw
and coconut shell, aimed to eliminate free moisture

weight and closed quickly. (2) Put the cup already
containing samples (open the lid) in a muffle furnace to cool
and then reheated furnace temperatures up t86C4500°C

contained in the raw material. Drying was carried out at a for 1 hour. (3) Heated the sample to a temperature muffle

temperature of 17C in the oven for 1 hour.

3) Raw Materials Sze Diminution: rice straw and dried
coconut shell still have a relatively large size, the size
reduction of the raw materials is done using a grinding mill.

4) Raw Materials Carbonization Process: after drying, the

furnace reached 760-750° C + 1 hour. (4) Repeated the
end of the heating at a temperature about 2 hours or until all
the samples perfectly into ashes. (5). Lifted the cup from the
furnace, put the lid on the cup and metal plates.

(6) Refrigerated for 10 minutes, then place in a desiccator.
(7). weighed dish containing cold ashes. (8) Calculated the

raw material should be done on the carbonization process tash content by formula [17]

increase the calorific value of the fuel (biobriquette). For rice

straw carbonization process with temperature was done

500°C for 15 minutes, while for coconut shell with 880for
30 minutes.

2

AshContent (%)= M My x 100%
m

Where:
m;= empty cup weight (gr), g cup with sample weight

5) Seving: Sieving raw materials was done to obtain (gn) m= cup with ash weight (gr).

uniformity of size is -60 mesh materials. This screening had

done by using a sieving.

C. Raw Materials Analysis;
Preliminary analysis of raw materials included water

3) Volatile Matter Content Analysis (1ISO 562-1998):

Volatile matter was part of the briquettes when heated at
certain temperature turned into gas. Determination of the
volatile matter content contained in the raw material was

content analysis, the analysis of volatile matter content, ashdone by calculating raw material samples weight lost after
content analysis, and determination of calorific value. Thesecorrection to the water content was heated at a temperature

46

of 900 ° C for 7 minutes in a furnace without air contact. The



steps were performed in the determination of volatile matter Filtered with filter paper dekatansi (resistant material did not
in the raw materials were: (1) Put the lid on the cup holderdissolve in the beaker as much as possible), washed
silica and nickel chromium wire, then heated at a insoluble materials with hot water. After several washes,
temperature of 90C + 1C for 7 min.; (2) Lifted cradle = moved material onto filter paper and washed again with hot
and cup of the furnace and let cool on a metal plate for Swater till five times. (5) diluted the filtrate to 250 ml added
minutes, then put into a desiccator, (3) after cooling, methyl orange, neutralize with NaOH solution or,Gi@;
weighed the cup and its lid.; (4) weighed 1,000 grams of then added HCI solution 1 ml (1:9), boiled and added 10 mi
sample into the cup; (5) leveled surface sample by tappingor more BaGl solution with pipette slowly while stirring
the cup slowly; (6) put the cup on the stand in a closed state(the addition of BaGl had excess), (6) Boiling back the
(7) the holder was put into the furnace, heated exactly 7solution for 15 minutes and let stand for 2 hours above the
minutes at a temperature of §00+ 10°C; (8) lifted the bath or leave overnight. Filtered with filter paper ash-free
holder of the furnace , then placed on a metal plate for 5(Whatman filter paper no.42) and wash with hot water until
minutes and continued in a desiccator. (9) weighed the cupthe filtrate did not form sludge when AgiN&blution added
when cold; (10) calculated volatile matter with formula [29] (7) Put the filter paper containing the sludge into the cup
porcelain that had been known weight then burned gradually

Volatile Matter (%):uxlo(%— Mg e ¢) in muffle furnace and lighted up at a temperature of 800 *
m, —m, 25°C, (8) Cooled in a desiccator, and then weighed.

where : Calculation using the formula [20]:

m;= cup and lid mass (gram),;mcup + lid + sample mass _ 13738

before heating (gram), Sulfur Total Content (%)= (,-m, x13738 6)

mg= cup + lid + sample mass after heating (gram)sM m,

water content value (%) Where:

4) Fixed Carbon Analysis (ASTM Standard D 3172-89): m; was biobriquette sample mass adalah berat contoh in

Solid carbon content was calculated from the amount of 9ram. m was cup and BaS@nass in gram, gwas empty
100% minus the water content, reduced ash content andUP Mass ingram.
reduced levels of volatile matter, with the formula [21]:

Solid Carbon Content (%) = I\V. RESULTSAND DISCUSSION

100- (water content + ash content + In this study used rice straw and coconut shells from

: Muara Telang village, Banyuasin had carbonization process.
volatilematter) -(@) Observations were made on the basis of raw materials with 1

gram sample size of 60 meshes which had carbonization

5) Calorific Value Analysis (ASTM D 5865-07): Calorific process, both rice straw and coconut shell. Each sample was
value of the raw material was the sum of heat combustionduplicated for retibility. Coconut shells were economically
value from the constituent elements of the raw material. Thedue to the price of coconut shell charcoal relatively
calorific value can be determined by using Bomb expensive.The proximate analysis results of raw materials
Calorimeter equipment. The steps were performed in theshown in Table 4 below:
determination of raw material calorific value was [18]: (1)
Weighed 1 gram sample into the cup, (2). put into Bomb
Calorimeter hook, (3) put 10 cm cotton yarn burner on the

TABLE 4.
THE PROXIMATE ANALYSIS RESULTS OF RAW MATERIALS

wire connected the two poles of the bomb head, twisted th Raw Materials
yarn until the tip touched the sample, Bomb head which No Parameters Rice Coconut
already contained a sample inserted into the bomb Straw Shell
Calorimeter, then rotated until closed and locked, (4) pressed 1 | Total moisture (%) 18.98 1055
"start” bottom, then “continue”, entered name code or ID 2 | Inherent moisture( %) 11.58 6 '17
sample then pressed enter, see ID bomb, adjusted bomb head 3 | Ash (%) 61.96 3'22
code then pressed enter and type the sample weight then . o ' .
enter, automatically the tool would analysis the sample and 4 V_olatlle matter (%) 12.29 10.85
counted it. 5 | Fixed carbon (%) 15.61 78.32

6 | Total sulfur (%) 0.45 0.08
6) Sulfur Total Content Analysis Eschka Method (ASTM 7 | Gross calorific value 1525.5 7283.5
D.3177-02 (06)): (1) Weighed 1.000 grams sample into a (kcal/kg)

dish contained 3 grams of a mixture Eschka. Stirred then

covered with 1 gram mixture Eschka, (2) Heated the sample Despite having a low value of volatile matter, high
into a muffle furnace started from room temperature and calorific value and the smoke was not too much. According
then slowly elevated temperature till 800 £*@or 1 hour to D.O. Hall and RP Overend (1987) in the book of Biomass
and heated at this temperature £ 1.5 hours until the mixtureRegenerable Energy, sulfur content in rice straw was 0.13%
melted perfectly (at a time stirred look no further black (in the dry state had not carbonized) but in this experiment
particles), (3) Cooled at room temperature, dissolving the total sulfur of 0.45% obtained much differently after
remelting with 100 ml hot water in a beaker 200 ml, heated carbonization process. It also happened to coconut shell, so
into hot plate for % - % hours, stirring occasionally. (4) after carbonizing the total sulfur content increased. The
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method used to measure the levels of sulfur was analysis of15]
total sulfur analysis by Eschka (ASTM D.3177-02 (06)).
Combustion values obtained from straw was much lower 15
than the fuel value of coconut shell. According to Kirk
Otmer (1979) value of coal ranges between 4000-8000 cal /
g which was Antrhracite coal - lignite provided good heat [17]
but had a high sulfur content of 0.5 - 2.5% [8] which caused
pollution against sulfur compounds in the air. To reduce [18]
dependence on the use of coconut shell as fuel, rice straw
and coconut shell should be used as an alternative solid fue
substitute liquid fuels and obtain the fuel with a high fuel
value and low sulfur. Nowadays farmers just left and burned [20]
rice straw after harvest, the smoke and ash produced from
the combustion spread around the stricken area, and cause[gl]
environmental pollution due to smoke generated.

E19]

V. CONCLUSION [22]

Straws burn directly will produce smoke and high volatile
matter. It can harm the environment and cause pollution.[23]
Inversely related to the characteristics of coconut shell, can
cause not much smoke and too little volatile matter. It is
influenced by the calorific value and the amount of fixed [24]
carbon from coconut shell that has a high value. Hence the
need for research biobriquette making fuel from straw and

coconut shell. (23]
[26]
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