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Abstract— This study was aimed to analyze coal a fuel in 

the form of briquettes. The coal was taken from the 

district of Digoel and was made cylindrical and 

processed without carbonization. Furthermore, the coal 

waspassed ultimate and proximate tests along with the 

analysis of nature and the combustion test of the coal 

briquettes. This study used an experimental method. 

Thechemical testing process of coal briquettes which 

consisted of proximate was conducted in Inorganic 

Chemistry Laboratory of Chemistry Department, Faculty 

of Mathematics and Natural Sciences University of 

Hasanuddin, Makassar. The analysis and testing of coal 

dust were more accentuated on the rates of solid carbon, 

volatile matter, ash, sulfur and calorific value. In 

addition, proximate analysis was done using titration 

method which included the rates of humid moisture, ash, 

volatile matter and solid carbon. Besides,the test of 

calorific value was performed using a bomb calorimeter. 

This method was based upon ASTM. The grain size of 

the mesh of 60 was the height x diameter (58.75 mm x 

73.85 mm) x and the weight of briquettes, 1.55 gr. The 

average of mass was 510.11 grams, tapioca 10% of 32.52 

grams, 650 ml of hot water. Besides, for the mesh of 80, 

the size, height x diameter, was 58.75 mm x 73.85 mm, x 

the weight: 1.95 grams. Furthermore, the average of 

mass was 543.20 grams, tapioca 10% of 38.61 grams, 

700 ml of hot water. In addition, the results of test 

showed that the coal briquettes of60 mesh had the rates 

of water: 8.66%, ash: 6.18%, volatile metter: 37.04%, 

solid carbon: 18.64%, the compressive strength: 46.17 

kg/cm2, sulfate: 3.67%, nitrogen: 0.39%, and fuel 

calorific value: 3307 kcal/kg. For mesh 80, the results 

obtained 7.16% with 7.21% of ash rate, 43.86% ofvolatile 

metter,20.78% of solid carbon, 74.74 kg/cm2of 

compressive strength, and 3783 kcal/kg. Besides, the test 

of calorific value was done by burning the coal 

briquettes in 1 liter or 1000 grams in boiling water. The 

water was boiled at a temperature of 100oC with 29oC 

ambient temperature. In addition, the different 

temperatures was performedto get the efficiency of 

thermal combustion. The boiling temperature of the 

mesh of 60 was 70oC while the mesh of 80 was 71oC. The 

result showed that the thermal combustion of mesh 60 

was 22.529% while mesh 80 was 17.314%. 
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I. INTRODUCTION 

 
 According to the national energy policy targets for 2025, 

the Government has launched the use of coal briquettes as 

an alternative energy substitute for oil in small and medium 

industries and households in 2005. However, the impact of 

the use of coal briquettes should be wary pondering the coal 

contains potential componentsproducing bad impact on 

humans and the environment after the combustion process. 

Subsidies Fuel (BBM) given by a number of countries leads 

to wasteful consumption, reduce energy security, impede 

investment in environmentally friendly energy sources and 

hamper efforts to tackle climate change [1]-[5]. 

Coal Briquette is a solid fuel made from coal. This is an 

alternative and cheap fuel substitute for kerosene. The fuel is 

possible to develop extensively in a short time considering 

the need of technology and equipment is simple. One of the 

alternative energies which allows to replace kerosene is coal 

briquettes. This avowal aims to address emerging thoughts 

postulating that the coal briquette is merely about a slab of 

black smoke when burned will cause a black dirty, pollute 

the environment and emit toxic substances.  

The districtof BoevenDigoel, an expansion of the 

district of Merauke, has great potential of coal resources. 

However,the coal has not yet been used. Moreover, there 

has been limitedscientific research revealing the feasibility 

of the potential of the coalper se. This study is therefore to 

address this problem. This overarching goals of this study 

are to (1) make cylinder with no carbonization of coal 

briquettes from the district of Digoel, (2) test the proximate 

and ultimate of the coal, ad (3) analize the nature of the 

coal. This study, consequently, produces the coal briquette 

which is expected to overcome the scarcity and costliness 

of fuel, especially kerosene, in the district of Digoel. 

 

II. LITERATURE REVIEW 

A. Coal 

Briquette-making technology is not too complicated and 

therefore can be developed by public and private sector in a 

short time. The contunous increase in fuel prices 

unavoidably engendersthe society to use cheap-alternative 

fuel, that is, coal briquette. 

There are two types of coal briquette as follows. 

1. Carbonized type (super), this type has been  carbonized 

prior to become briquets.  In the carbonization process, 

the volatile metter in coal briquette is lowered as low as 

possible so that the result of the product is odorless and 

smokeless. However, the production costs are increased 

because the coal is yielding up to 50%. These briquettes 

are suitable for domestic purposes and they are safe to 

use. 

2. Non carbonization type (normal), this type is not 

carbonized prior to becomebriquets and the price of this 

type is cheaper. Because the volatile metter is in the coal 

briquette, it is better to use furnace (not stove) in order to 

obtain complete combustion which all volatile matter 

which arose from the briquets will burn flames on the 

surface of the furnace. These briquettes are generally 

used for small industries. 

The advantages of coal briquette. 

a) Cheaper 

b) High and continous heat so that approriate 

forlongremedy burning 

c) No risk of exploding / burning 

d) No noisy sound and not sooty 

e) The sources are plenty 

In general, coal briquettes have three types, cylinders, 

cubes and eggs. The weight of cylinders and cubes 

briquettes is about 1 kg per unit. Besides, the weight of 

the egg briquette is 50 grams per egg. 

Geologically, the strict of Digoel is located in the areaof 

Oksibil and Tanah Merah Geological Map. According to 

researchers [6]-[8], These Oksibil and Tanah Merah 

arelocated on the edge of the Australian north continental 

plate and a small portion of them is located on the Strip 

Factoring Central Mountains. 

In general, the structures in the area of investigation are 

in the forms of folding, fault, and straightness. The folding 

is in the northwest-southeast, and involves the formation of 

the Tertiary and Mesozoic. Furthermore, the fault is in the 

northwest-southeast and has steep skewness. The results of 

studieson geological in the field implies that the rocks in 

this area are breakthrough rocks, sedimentary rocks and the 

stream of sediment river which is estimated in the Late 

Tertiary-Quaternary[9]-[10]. 

Coal is combustible organic minerals. It is formed from 

ancient plants deposited in the soil for millions of years. 

The precipitate is subsequently deformed due to physical 

and chemical processes that take place over millions of 

years as well. Therefore, the coal is considered as fossil 

fuels. 

Coal is divided into two kinds as follows: 

1.Sub-bituminous / lignite, is low-grade coal (low quality) 

which has the following characteristics: 

a.Physical softer with friable materials 

b. Dull is like earth 

e. High humidity levels 

d. Low carbon content 

e. Low energy content 

2. Bituminius / anthracite is high grade coal (high-grade)  

which has the folowing characteristics: 

a. Physically hard and compact 

b. It is black and shiny 

c. Low humidity levels 

d.  High carbon content 

Coal as briquetting materials has advantages among others 

as follows: 

a.  Has large reserves of for more than 150 years 

b.  Can be obtained from many sources with stable 

prices 

e.  The price is cheaper than oil and gas 

d. Safe to be transported and stored 

e. Can be stacked in a temporary location 
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f. Not much affected by the weather and rain 

g. Can be developed with clean coal technology 

Coal briquettes are a solid fuel made from coal 

with little mixture of clay and starch. They are able to 

replace most of the uses of kerosene as food processing, 

drying, burning and heating. The main raw material of 

briquette coal source is abundant in Indonesia, 

especially in the district of Boeven Digoel. Briquetting 

technology is not too complicated and therefore can be 

developed by public and private sector in a short time 

[11]. 

B. Type Coal Briquette 

Some types of coal briquette, among others: 

1. Carbonized type (super), this type has been carbonized 

prior to become briquets.  In the carbonization process, 

the volatile metter in coal briquette is lowered as low as 

possible so that the result of the product is odorless and 

smokeless. However, the production costs are increased 

because the coal is yielding up to 50%. These briquettes 

are suitable for domestic purposes and they are safe to 

use. 

2. Non carbonization type (normal), this type is not 

carbonized prior to become briquets and the price of this 

type is cheaper. Because the volatile metter is in the coal 

briquette, it is better to use furnace (not stove) in order to 

obtain complete combustion which all volatile matter 

which arose from the briquets will burn flames on the 

surface of the furnace. These briquettes are generally 

used for small industries. 

 

C. Coal Briquette Making Process 

In a coal briquette, the more the composition of the 

coal, the resulting combustion will be more heat and 

longer. However, the caloric value still needs to take into 

account. The calorific value of coal will be low if it 

contains a lot of water. Such coal is usually difficult to 

switch on and has more smoke. The way to handle is by 

drying to reduce the rate of moisture . 

Likewise, it can also use tapioca flour. The tapioca 

flour works as the main adhesive ingredient. To make 

the dough gluten from starch, the first flour is mixed 

with dough and it is made until completely cooked and 

creamy. Once the dough is finished, it should be cooled 

first so that the dough is really thick and gluey. 

In the briquettes, it also needs to add lime material. 

This material is the extra material that serves to bind 

toxins and reduce the smell of sulfur. Best composition 

for lime is 1%. Do not be excessive, because if too 

much will cause the briquettes burning capability is 

low. 

Coal briquettes that have been printed need to dry 

first by drying or heated in an oven before being packed 

in sack. This process needs to perform so that there is 

no moisture in the briquettes. Consqeuently, it produces 

dry briquettes that are combustible. 

The good briquettes are smokeless, odorless, 

nontoxic,and have a high calorific value about 6500-

7000 kcal/kg. Likewiese, they aare heat and lit longer 

with a blue flame, and easily ignited. In addition, the 

great amount of production of the briquettes will lower 

production costs. 

 

D. Characteristics of briquettes 

According to Enik Sri Widarti (2010), the 

characteristics of active charcoal briquettes in which 

several factors are used as the standard are as follows. 

a. The water rate (moisture), 

 The water rate in the fuel, the water contained in the 

timber or timber products declared as the water rate. 

 The moisture rateof briquette is associated with the 

startup of the fuel, the higher the moisture ratethe 

more difficult will be the ignition of fuel. This is due 

to the energy required to evaporate the moisture 

from the fuel. 

b. Ash rate (Ash) 

Ash in solid fuel in combustion residues which can 

not be burned anymore. Ash is referred to minerals 

contained in the solid fuel that can not burn after the 

combustion process. The remaining ash is a material 

when the solid fuel (wood) is heated to a constant 

mass. The content of ash that is too high is not good 

for the quality of fuel combustion because it will 

affect the heat generated from the combustion which 

will not beoptimal and also the calorific value 

obtained will be small. 

c. Volatile Matters 

volatile Mattersin fuel functions to stabilize the 

flame and accelerate the combustion of charcoal. 

Volatile matters is one of characteristicsof a 

briquette. The more the content of volatile matters in 

the bio-briquettes, the easier bio-briquettesto burn 

and lit and therefore the firing rateis faster. 

d. Fixed Carbon 

 The rate offixed carbon or it could be called a fixed 

carbon rate (KT) in the solid fuel in the form of 

charcoal is a component that does not form a gas 

when it burns.  

e. Heating value / calorific value 

The calorific value of solid fuel consists of GHV 

(gross heating value / upper calorific value) and 

NHV (net heating value / lower calorific value). The 

calorific value of the fuel is the amount of heat 

generated by a gram of the fuel to raisein  the 

temperature of one gram of water from 3.5C-4.5C, 

measured in calories. The instrument used to 

measure the calorific value called a bomb 

calorimeter. 

 

E. Calculation of Density 

This calculation is to determine the effect of 

particle density to violence briquettes. The test is 

performed by determining some mass density of 

briquettes through a comparison between the mass of 
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the briquettes and the magnitude of the volumetric 

dimensions of the briquettes. The calculation procedures: 

a. Measure the diameter of the briquettes (db) with 

calipers. 

b. Measure the diameter of the large hole (dlb) and a 

small hole (dlk) briquettes with calipers. 

c. Weigh the mass of briquettes. 

d. Measure the height of briquettes (t) with calipers. 

e. Calculate the volume. 

calculation: 

The density of ρ = 
v

m
 (Kg / m3) ...... .. (2.2) 

by: 

 ρ  = Mass density (kg / m
3
) 

 m = Mass of the object (kg) 

 v  = Volume (m
3
) 

 V  = ¼ π D
2
, t. ......... .. (2.3) 

by: 

 π = 3.14 

 d  = Diameter (m) 

 t  = High briquettes (m) 

F. The combustion efficiency  

The method used for testing the overall thermal 

efficiency for burning briquettes in briquette stove refers 

to the testing method of boiling water. 

This method is done by heating the amount of 

water to boil on the stove with fuel briquettes.  

 th=       ........................ (2.4) 

by: 

th  = Thermal efficiency burning briquettes in briquette 

stove (%) 

Quse =The use of heat in burning 

Quse = ma Cp   (KJ) .......... (2.5) 

 

by: 

ma = mass of water (kg) 

Cp = specific heat of water 4.176 (kJ / kg C) 

= Difference in initial and final temperatures (C) 

Qinput = heat is used to heat water (kj) 

Qinput = mb LHV (kj) ........ (2.6) 

 

by: 

mb = mass depleted briquettes used for combustion 

(kg) 

 = The initial mass - the final mass. 

LHV = lower heating value of the briquettes (kcal / 

kg). 

So the combustion efficiency can be 

calculated using the equation, 

th=      .................... (2.7) 

 

                             III. RESEARCH METHODOLOGY 

A. Research Design 

The study took samples of coal briquettes in 

Digoel Boeven district. The process of making tools and 

printing the samples of briquettes was in Mechanical 

Engineering Laboratory of the University of Musamus 

Merauke. The result of the printing was analyzied in 

terms of the rate of chemistry at the Laboratory of 

Inorganic Chemistry Department of Chemistry, Faculty 

of Mathematics and Natural Sciences University of 

Hasanuddin Makassar. 

B.  Materials and tools 

a. materials 

1. bark Bus (Eucalyptus) 

2. Tapioca flour 

3. Water 

4. Clay 

b. Tools 

1. Knives 2. Lighter 

3. Drum 4. Sieve 

5. Container Mixers 6. Press  

Equipment 

7. Scales 8. Water Heater 

9. Timekeeper 

 

C. Data Collection and Process 

Data collection techniques used were 

interview, observation and documentary. The data of 

potency, production and market needs were analyzed 

descriptively using qualitative and 

quantitativeapproach. Besides, the analysis and 

determination of the feasibility of briquettes used 

proximate and ultimate tests in Inorganic 

Chemistrylaboratoryof Department of Chemistry, 

Faculty of Mathematics and Natural Sciences 

University of Hasanuddin Makassar. 

D. Making charcoal briquettes Coal 

1.    identification of Coal 

a. Coals were taken from Regency Boeven 

Digoel. 

2.    The process of making charcoal Coal  

1. Coals were dried under the sun. 

2. Coals wereput in the driedcontainer, then 

crushed into powder in accordance with the 

desired mesh size. 

3.    The process of making charcoal briquettes Coal 

a. Charcoalcoalswere crushed slowly and sieved 

with a sieve size of 40 mesh, 60 mesh and 80 

mesh to obtain powdered charcoal. The rest of 

coals was pounded again then sifted back. 

b. The refined coalswere put inthe mixing 

container starting from the size of the hardest 

(which stayed in sieve was 40 mesh) to be 

mixed with Tapioca flour as much as 10% of 

the weight of charcoal coal. Afterwards, they 

were dissolved in hot water at temprature 
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approximately 70 ° C as much as 900 grams, 

then poured into a mixture of powdered 

charcoal and clay, and stir until blended. 

c. After the powdered coal, clay, Tapioca flour, 

and hot water were mixed well in containers, 

the dough was then removed and the printing of 

briquettes was performed. 

d. Repeated the numbers of a - c with different 

grain sizes (who lived in sieve 60 mesh and 80 

mesh). 

IV. RESULTS AND DISCUSSION 

The shape of the three types of coal briquettes are as 

follows: 

a. For the grain size of 60 mesh             

Size: height x diameter: 58.75 mm x 73.85 mm x 1.55 gr 

of weight briquettes. 

The average mass was 510.11 grams, Tapioca flour 10% 

was 32.52 grams, 650 ml was hot water. 

b. For the grain size of 80 mesh 

Size: height x diameter: 58.75 mm x 73.85 mm x weight 

of 1.95 grams. 

The average mass was 543.20 grams, tapioca 10% was 

38.61 grams, 700 ml was hot water. 

The results of the above printing and reveals that the 

greater the size of the mesh (the finer the grain) of charcoal 

raw material briquettes, the greater the mass of the briquette. 

This is due to the volume of the rooms are filled withsmaller 

granular coal so that it is more massive than the another. 

 Proximate Test Analysis 

Chemical testing process of coal briquettes 

consists of proximationconducted in Inorganic 

Chemistry Laboratory of Chemistry Department, Faculty 

of Mathematics and Natural Sciences University of 

Hasanuddin Makassar. The results were as follows: 

a. For the grain size of 60 mesh 

1. Moisture, M = 9.16% by weight 

2. Volatile Matters, VM = 37.04% by weight 

3. Ash, A = 6.18% by weight  

4. Fixed Carbon, FC = 18.64% by weight 

5. Calorific value  HHV = 3307 Kcal / kg 

b. For the grain size of 80 mesh 

1. Moisture, M = 8.66% by weight 

2. Volatile Matters, VM = 43.86% by weight 

3. Ash, A = 7.21% by weight  

4. Fixed Carbon, FC = 20.78% by weight 

5. Calorific Value HHV = 3783 Kcal / kg 

Compressive strength and density of the 

briquettes are the physical properties associated with the 

briquette strength to withstand deformation, the results 

were as follows: 

a. Briquette compressive strength test results: 

The grain size of 60 mesh; Pmax = 46.17 kg / cm2 

The grain size of 80 mesh; Pmax = 74.74 kg / cm2
 

b. The result of the calculation of the density of 

briquettes: 

Briquette density calculation was as follows:          

The grain size of 60 mesh    

The grain size of 80 mesh   

Dimensions briquettes: 

Diameter of briquettes; b = 73.85 mm = 7.385 cm 

1. For the grain size of 60 mesh; 

a. Mass of briquettes = 32.52 gr. 

b. High briquettes = 58.75 mm = 5.875 cm. 

c. Volume briquettes (Vb) was: 

Vbr = Volume of cylinder x height 

Vbr = ( b2) X height  

Vbr =  (7.385) 2 x 5.875 

Vbr = 251.523 cm3
 

The density of the briquettes () was: 

 

 

 

2. For the grain size of 80 mesh; 

a. Mass of briquettes = 52.783 grams. 

b. High briquettes = 58.75 mm = 5.875 cm. 

c.  Volume briquettes (Vb) was: 

Vbr = Volume of cylinder x height 

Vbr = ( b2) X height  

Vbr=  (7.385) 2 x 5.875 

Vbr = 251.523 cm3
 

 The density of the briquettes () was: 

 

 

 

Thus, the density of briquettes are : 

The grain size of 60 mesh;      = 0.1293 g / cm3 

The grain size of 80 mesh;      = 0.2098 g / cm3 

As a reference, the briquettes were compared 

with the briquettes quality standards as given in the 

Table 1: 
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Table 2.  Comparison of Reference Standard Quality 

Briquettes With coal briquets  
The 

properties 
Quality standards Research 

results Com

merci

al 

Impo

rt 

Japa

n 

Englis

h 

US

A 
mes

h 60 

mesh 

80 

Moisture,% 7.75 6-8 6-8 3-4 6 8.66 7.16 

Ash,% 5.51 3-6 3-6 8-10 18 6,18 7.21 

Volatile 

Matters,% 

13,14 15-

30 

15-

30 

16 19 37.0

4 

43.86 

Fixed 
Carbon,% 

78.35 60-
80 

60-
80 

75 58 18.6
4 

20.78 

Density, g / 
cm3 

.4407 - 1-2 0.84 1 .129
3 

.2098 

The 
compressive 
strength, kg / 

cm2 

- - 60 12.7 62 46.1
7 

74.74 

Calorific 
value, kcal / 

kg 

6814.1
1 

6000 
- 

7000 

6000
-

7000
0 

7300 650
0 

330
7 

3783 

 

 

 

 

 

 

 

 

 

 

 

 

Figure.1. Comparison of  Standard Quality Briquettes Based 

Water Rate (%) 

Figure.2. Comparison of Standard Quality Briquettes Based on 

Ash Rate, (%) 

Figure 3. Comparison of  Standard Quality Briquettes Based 

on Volatile Matter (%) 

Figure 4. Comparison of Standard Quality Briquettes Based 

Fixed Carbon (%) 

Figure 5. Comparison of Quality Standards Based Strength 

Briquette   Press, (kg / cm
2
) 
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2.  Briquette Combustion Test 

a. The grain size of 60 mesh 

(Mass = 223.14 grams) 

 

 

 

 

 

 

 

 

 

b. The grain size of 80 mesh 

(Mass = 242.50 grams) 

 

 

 

 

 

3. The combustion efficiency 

a. For briquettes with grain size of 60 mesh 

mbinitial = 243.14 grams 

mb end = 24 grams 

Mwater = 1000 grams. 

Obtained from observations on the attachment  

Tmax = 100  

T0 = 29  

T1 = 71  

Quse 1 = MA1 .Cpa. T1 

                   = 1.0 kg. 4.176 kJ / kg  .71  

                   = 296.496 kJ. 

Tmax = 100  

T0 = 32  

T2 = 68  

Quse 2 = Ma2. Cpa. T2 

                     = 1.0 kg. 4.176 kJ / kg , 68  

                     = 283.968 kJ. 

  Qinput = mb. LHV 

               = Mb. (HHV - 3240 (kJ / kg) 

               = 0.24314 kg [(3307  .4,184 ) - 

3240 kJ / kg]  

                = 2576.4301 kJ. 

Thermal efficiency are: 

th    =  

   =  

   = 22.529%   

b. For briquettes with grain size of 80 mesh 

mbinitial = 262.50 grams                           

0

5

10

15

20

Komersial
1)

Jepang  3) USA  3) Mesh 80

Figure 6. Comparison of Standard Quality Briquettes Based 

Calorific Value, (KCal / Kg) 

Figure 7. Comparison of Standard Quality Briquettes Based on density, 

(g / cm
3
) 

Figure 9. Briquette Coal Combustion Test Mesh 80 

 
 

Figure 8 Briquette Coal Combustion Test Mesh  60 
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     mb end = 8 grams                                  

Mwater = 1000 grams. 

     Obtained from observations on the attachment  

Tmax = 100  

T0 = 29  

T1 = 71  

     Quse 1 = Ma1 .Cpa. T1 

                   = 1.0 kg. 4.176 kJ / kg  .7  

                   = 296.496 kJ. 

Tmax = 100  

T0 = 34  

T2 = 66  

Quse 2 = Ma2. Cpa. T2 

                     = 1.0 kg. 4.176 kJ / kg , 66  

                     = 275.616 kJ. 

  Qinput = mb. LHV 

               = mb. (HHV - 3240 (kJ / kg) 

               = 0.26250 kg [(3783  .4,184 ) - 

3240 kJ / kg]  

               = 0.26250 kg. [11288.432-3240] kJ / 

kg 

                = 3304.369 kJ.  

Thermal efficiency are: 

th    =  

       =  

      = 17.314%   

 

 

IV CONCLUSIONS 

 

Results of the research on coal briquettes 

arerecapitulated as follows:  

a. The results of molding coal briquettes consist of 

mesh 60 and mesh 80, wherein the second briquettes 

have the following dimensions to the grain size of the 

mesh 60, Size: height x diameter: 58.75 mm x 73.85 

mm x 1.55 gr weight briquettes. The average mass is 

510.11 grams, tapioca flour 10% is 32.52 grams, 650 

ml of hot water. Besides, for mesh 80, Size: height x 

diameter: 58.75 mm x 73.85 mm x weight of 1.95 

grams. The average mass is 543.20 grams, tapioca 

10% is 38.61 grams, 700 ml is hot water. 

b. The proximate and ultimate testsare done using the 

titration method at the Laboratory of Inorganic 

Chemistry Department of Chemistry, Faculty of 

Mathematics and Natural Sciences University of 

Hasanuddin which encompase the tests of moisture/ 

water rate, ash rate, volatile matter rate, and solid 

carbon rate as well as the test of calorific value using 

bomb calorimeter. This method was based upon sed 

by ASTM. In addition, the analysis of ultimate of the 

carbon content (C), hydrogen (H), nitrogen (N) used 

a LECO CHN 2000 with the technique of infrared 

(IR) and analysis of sulfur (S) wears LECO S-144 

with the technique of infrared (IR) reveal that the 

moisturerate of coal briquettes for 60 and 80 

meshare in the quality standard briquettes. This 

result is in agreement with the results of the value of 

ash and density in the briquettes which also meets 

the standard of quality briquettes. However, for 

strength value, calorific value and the fixed carbon 

and volatile matters do not meet the quality standard 

of briquettes. The results show that for coal 

briquettes with 60 mesh, water rate is 8.66%, ash 

rate is 6.18%, volatile metter is 37.04%, fixed 

carbon is 18.64%, the compressive strength is 46.17 

kg / cm2, sulfate 3.67%, and nitrogen and fuel 

calorific value of 3307 kcal / kgis 0.39%. Moreover, 

for mesh 80 the result is 7.16%, 7.21% is ash rate, 

volatile metter is 43.86%, fixed carbon is 20.78% 

compressive strength is 74.74 kg / cm2 and a 

calorific value is 3783 kcal / kg. 

c. The results of briquette press for coal with the mesh 

60 is 46.17 kg / cm2, with a volume of briquette as 

much as251.523 cm3 thus it is obtained the 

briquettes density: 0.1293 g / cm3. Besides,for coal 

briquettes with mesh 80 has a compressive strength 

value of 74.74 kg / cm2 and volume of 251.523 

briquettes cm3 and compressive strength of 0.2098 

gr / cm3. In addition, thetest of burning coal 

briquettes is by boiling 1 liter or 1000 gramswater. 

The water is boiled at a temperature of 100
o
C with 

29
o
C of ambient temperature.Different temperatures 

for the boiling temperature of is performed, for the 

mesh 60 is 70
o
C and 71

o
C for 80 mesh in order to 

obtain the thermal efficiency of combustion. The 

results shows thatthermal efficiency of combustion 

for mesh 60 mesh is 22.529% while mesh 80 is 

17.314%. 

2. Suggestions 

To get the coal briquettes with better outcomes,it 

requires further research using varieties of adhesive 

mixtures that can improve the physical, thermal, and 

chemical natures in order to improve the thermal 

efficiency of the combustion of briquettes. Therefore, 

the taken coalsas samplesare fromthe surface ground so 

that the value of properties/natures of the water rate is 

too big or too small. Accordingly, the calorific value for 

further research is suggested to take a sample of coal at 

a certain depth. 
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