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Energy has an important role in supporting human life so that to get energy source we
have to use natural resource optimally. Indonesia has been dependent on fossil fuels
but its availability continues to experience scarcity. On the other hand Indonesia is a
production country of rice and as the big consumer in the world. Unfortunately the rice
husks are not used optimally. This review is knowing how to produce the rice husk
briquettes and the factors that are affect quality of briquettes. This paper focus on the
optimum factors include the type of adhesive, adhesive composition comparison,
particle size, carbonization conditions, settler index and stability that are analyzed for
knowing calories value of briquettes.
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1. INTRODUCTION

Indonesia is one of countries which acts as a
producer and consumer of rice (Orizae sativa L) and also
the largest consumer since rice becomes a staple
food. (Jonah et al, 2013). Rice production in Indonesia at
the amount to 69.72 million tons an also causing great
waste rice husks which is recorded 17.23 million tons of
rice husk waste generated in 2013 (CBS, 2013). Rice
husk is organic waste that the amounts are continues to
rise and cause serious problems if not treated. Rice husk
as well as waste also has a high calories value that is
equal to 3300 and 3600 kcal / kg (Yunus, 2013).

Fig. 1. Rice husk waste

Energy requirements in Indonesia continues to
decline especially fossil fuels as evidence as petroleum
estimated 23 years to be discharged, the 53-year natural
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gas will be exhausted, and coal will run out 88 years
from now (MEMR, 2013). One of fuels with high calories
value and abundant of raw material but not yet on its
utilization is rice husk to be biobriquettes.
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Biobriquettes with the raw material of rice husk has
been done by many researchers and produce variety of
calories value. The calories value becomes one of
determining the quality of biobriquettes.

2. CONTENTS

The briquette manufacture is generally carried out by
the researchers include the preparation of raw
materials, carbonization, mixing, briquetting and
product qualities testing. The raw material is waste rice
husk that obtained from process of milling paddy into
rice. The source of the raw materials can be found from
the city of Surabaya (Yunus, 2013).

Rice husk then changed by the carbonization process
which is combustion with the limited air condition. After
that, the material is filtered to get a uniform particle size.
Adhesives as mixing ingredients usually using starch,
tapioca starch and molasses (Yahya, 2012; Jonah, 2013;
Siregar, 2015).

Comparison between rice husk and adhesive into
research variations generally. Briquetting is the stage of
pressuring on the raw material according to the type of
desirable briquettes. Briquettes are already produced
further testing to match the standard content of the
briquettes are expected.

2.1 Testing Briquette

Briquette testing is generally done by all
researchers as a benchmark of quality biobriquette that
was produced like density, compressive strength,
calories value, moisture content and coarse ash. Here
are the calculations in briquette quality testing.

e Density (K)
M

K = Density (g/cm3)
M = Briquette mass (g)
V = Volume (cm3)

e Pressure Strength (Kt)
G (2)

Kt = Pressure strength (kg/cm?2)
P = Load pressure (kg)
L = Surface area (cm?)

e Calories Value (HHV)
HHV = (T22T170.05 ) X Cv X 0.239..crnrvverrrreeens 3)
T1= Temperature before the bombing (°C)
T2=Temperature after the bombing (°C)
Heat type of bomb calorimeter
(Cv) =73529.6 (J/g°C)
1 Joule = 0.239 kal

e Water Content
Water content (%) = GOG_OGIX (007 — (4)
GO = sample weight before drying (g)
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G1 = weight of sample after drying (g)

e Coarseness of Dust

Coarseness of Dust (%)
_Residue Dust Weight

Dry Oven Weight

2.2 Analysis Method of Calories Value Bio Briquette

The calories value of the rice husk bio briquette
was analyzed by Bomb Calorimeter. The amount of heat
measured in units of calories or calories value of the
briquettes produced when a complete oxidized in a
bomb calorimeter called the total energy of the
briquettes.

Because the bombs cup capacity just only 1.1 grams
so the sample weight should not be more heavy. Make
sure the bomb calorimeter is clean and dry when used.
The calories value is known by reading every minute
rise of temperature in the bomb calorimeter, the length
of wire burned and the rest of the residue samples.

To get accurate data, each of sample is tested three
times. Once the data has been a constant temperature
then the bomb calorimeter set dismantled in order to
obtain data on the calories value of the sample. (Almu et
al,, 2014)

2.3 Calories Value Factors of Biobriquette and the
Best Parameter Analysis

Some of the factors that affect the manufacture bio
briquette from rice husk such as type of adhesive and its
composition, particle size, carbonization operating
conditions in order to obtain the best heating value of
the product. Here is a resume factors that influence and
the best selection literature that was collected through
various research results.

A. The Best Kind and Ratio of Adhesive

Type of adhesive that used by Kurniawan in 2007
was polyethylene with rice husk which This adhesive has
the potential to increase the calories value. One of
variations which was tested, the ratio of rice husk to
polyethylene time is 75:25 and produce calories value as
many as 4672 cal / g.

Daud on 2012 characterized adhesive from starch
with 7% composition of rice husk material (7:93) and
produce the calories value of 2789 cal / g. In other hand
starch adhesive that was used by Yunus in 2013 on ratio
80:20 was been produced the highest calories value of
5.190 cal /g.

Furthermore Bestari et al (2016) made briquettes
from a combination of rice husks and Ketaman wood
using adhesives cashew leaves with the adhesive
composition of the feedstock 15:85 was produce the
calories value of 3045.8271 cal /g.

While innovation made by Siregar et al 2015 using
adhesives molasses with a 30:70 ratio to produce rice
husk calories value of 5.799 cal /g as the best calories
value according the type adhesive used.
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B. Particle Size

The best composition rice husk and starch ratio is 9 :
1. The calories value can be achieved is 4,678.78 calories
/ gram. The particle size briquette rice husk is 0.21 mm
(Jahiding,2011).

Briquette with a combination of rice husks and castor
beans made used a grain size of 12 mesh. Particle
generating calories value is 4,215.95 (Pamungkas, et al,,
2012)

Table 1. The effect of particle size

No  Particle Size (mm) Compotition Calories Value
Rice Husk:
Adhesives
9:1 4.595,91
1 0,21 8:2 4.645,77
7:3 4.678,68
9:1 3.256,96
2 0,18 8:2 3.925,94
7:3 4.291,68
9:1 3.405,28
3 0,15 8:2 3.162,73
7:3 3.445,04

Source: (Pamungkas etl 2012)

According to (Qistina, 2016) particle size of charcoal
briquettes used for rice husk is a mix between + 30 and
50 mesh. Because if the particle size too large it will
made a void cavity at the briquettes porosity.

If the cavity is too much can made briquettes be
easily cracked and crumbly. Particle size is too small for
briquetting also not good, because if the particles are too
small will make it difficult briquettes burned. This is due
to too much ash in the mixture of briquettes (Qistina,
2016).

C. Conditions of Carbonization Optimum

Raw material of rice husk for made briquette had two
process. The process with carbonization and non
carbonization process. The best of the calories value
used carbonization process (yunus, 2013).

The influence of the carbonization value of the
carbonization process is time carbonization, raw
materials and carbonization reaction. The function of
carbonization it will increase calories value of briquette.

Farizal 2015 experiment briquettes manufacture of
rice husk ; hyacinth ; coal is 10% ; 50% ; 40. The
temperature used is 300°C in 15 minutes, the results
calories value is 5,100 calories / gram.

Hartno getting condition optimum made briquettes
rice husks and kanji is 7: 1 at a temperature of 390°C in
90 minutes, where the calories value is 5,609.45 calories
/ gram.

The reaction carbons with oxygen on the surface of
the particles is compounds carbon monoxide and carbon
dioxide, the reaction was as follows (Jamilatun, 2008):

C+ 1/00, = €Ottt (1)
€O+ 1/50, — €Oy (2)
C A+ €Oy — 2C0 e (3)
C+ Hy0 — CO+ Hy oo (4)
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2.4 Shetter Index

One indicator for good quality briquettes are physical
analysis. One physical analysis test briquette is briquette
compressive strength test According to research (Qistina
et. Al, 2016). The average compressive strength test
briquettes on rice husk at 42.9 kg / cm?.

This test is intended to determine the physical properties
associated with the briquettes strength in resisting
deformation (Sinurat, 2011).

Standard from Japanese, English, and American is 60-
65, 12.7 and 62 g / cm? (Triono, 2006). In this case the
rice husk briquettes standards in countries including the
UK, but not in the country of Japan and America.

The compressive strength of the briquettes can be
affected by several factors such as press force and the
surface area (Dogra, 1987). Also according to (John,
2012) The greater the pressing pressure then press
more of firmness values increased.

Homogeneity between rice husk briquettes with a
mixture of adhesive can affect the strength of briquettes
and not easily susceptible to friction (Arni et al., 2014)

3. CONCLUSION

Based on the result of the review was in the process
made briquette from rice husks as a variable calories
value remain the benchmark briquette.

1. Things that affect the quality of rice husk in briquette
calories value, the higher the calories value, better
the quality of rice husk because briquette have long
time for burn matter.

2. The calories value is influenced by the type of adhesive
and composition, particle size and operating conditions
carbonization.

3. The best calories value raw materials used adhesives
such as starch, tapioca starch, polyethylene, molasses
and cashew nuts. Size used 0.21 mm, 0.18 mm and 0.15
mm. Carbonization time can be done for 15 minutes
with temperature 300 ° C.
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