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INTRODUCTION 
 

Charcoal is a product obtained from the carbonization process of biomass material 
mostly wood. Although charcoal can be found in almost part of the world but the role of 
charcoal in every country or even in every places is different. 
 Charcoal in Indonesia known as arang, and it is commonly used as a fuel in the 
daily life activity particularly as a source of energy for cooking of the food. The share of 
charcoal in the total consume energy is quite small but it actually occupies an important 
position. It is because that some products in this country can only give a good result if the 
production process is done by using charcoal. Several industries also used charcoal not only 
as a source of energy, but it is also used as a purifying agent. Recently charcoal has also 
considered as a way of sequestering carbon. Raw material for the production of charcoal in 
Indonesia is relatively also abundance. Charcoal is therefore can be considered as having a 
good prospect but since there have been many of the factors related to the charcoal 
production and utilization, the following discussion is trying to provide such factors with 
the objective of improving the understanding and ultimately realizing the prospect of the 
added value of charcoal as environmentally sound products. 
 

ROLE OF CHARCOAL IN INDONESIA 
 

 The charcoal in Indonesia can be considered from 4 points of view i.e. energy, 
income, job opportunity and environment.  
 
Energy 
 The share of charcoal in the total consume energy is quite small in Indonesia. It is 
smaller than the share of fuelwood and kerosene. FAO reported that the total charcoal 
consumed in Indonesia showed the decreasing trend in the year 2000 than the total amount 
consumed during period of 1996–1999 that was in the range from 32,000 to 65,000 ton 
(Anonymous. 2002).  
 
Table 1. Pattern of Energy Consumption 
 

Type of Fuel Total domestic energy consumed (%) 
Fuelwood 77.55 
Charcoal  0.95 
Kerosene 19.85 
Gas and LPG  0.80 
Electricity  0.85 
Total  100.00 

 
Source : Ross and Donovan (1984) 
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Although quite small amount of charcoal is consumed by people in Indonesia but 
the utilization of charcoal on several uses, for example cooking, can not be replaced by 
other fuels. It is because that food cooked or grilled by using charcoal has a special flavor. 
According to Daun (1979) smoke from charcoal fire compose organic chemical compound 
such as carbonyls, organic acids, phenols, organic bases, alcohols, hydrocarbons and gases. 
Besides giving a special flavor to food, charcoal also has higher heating value than 
fuelwood. Because of that some restaurants, food shop and small scale food manufacturing 
industries still use charcoal for example sate, gudeg, bakpia, fried noodle, fish grilled, corn 
grilled and many others.  

Other kinds of small scale industries or home industries also consume fuelwood 
and charcoal as fuel, for example in Yogyakarta: for drying of tobacco leaves, ironsmiths, 
batik manufacturing, handcrafts, silver crafts, etc.  
 Charcoal provides cheap and alternative fuel from renewable resources. Although 
it is cheap fuel but it has heating value that is higher than fuelwood and bituminous coal. 
The comparison of charcoal with other fuel can be seen on the table below. 
 

Table 2. Heating value and price of several type of fuel 

Fuel Heating Value* 

KJ/Kg 

Price 

Green wood 15,000 7,700 – 85,000/m3 
Dry wood 19,000 7,700 – 85,000/m3 
Charcoal 31,000 1,000 – 1,500/kg 
Bituminous coal  27,000  
Fuel oil 44,000  
Kerosene 46,000 800/liter 
Natural gas 45,000 3,000/kg 

Source:  Anonymous (1985)*          Remark = US$ 1.00 H” Rp 8,500.00 
Job Opportunity 
 Charcoal are produced in Indonesia for two reasons i.e. for the consumption of the 
charcoal makers as well as a commodity. From the point of view of job opportunity, 
charcoal production in Indonesia considered can be considered as permanent job as well as 
a temporary one. The former are those of intensive charcoal makers who produce charcoal 
with a high capacity production. The latter are those of charcoal makers, which mostly is 
practiced by farmers, bricklayers, carpenters, fishermen, etc who live near wood resources 
(forest). They make charcoal temporarily during their off season of their main job (farmers, 
bricklayers, etc.) or during the time of famine. 

Charcoal making in some areas of Indonesia requires manpower ranging from 3 
man-days for processing 1.2 m3 wood materials to 34.5 man-days for processing 21 m3 

wood materials. Such job opportunities are fulfilled by the people mentioned above as main 
and side jobs. 
 
Income 

Charcoal in Indonesia has been included as one of the commercial goods, which 
can be exported to other countries as a commodity. In 2002 FAO reported that Indonesia 
was one of the principal charcoal producer countries with a charcoal production from 1996 
to 1999 in the range of 199,000 to 235,000 m3. Although the production in 2000 decreased 
extremely to 68,000 m3 but the total amount of the products that was exported from 
Indonesia during periods from 1997 to 2000 was relatively significant and still being 
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constant that was 120,000 to 153,000 ton, which gave a foreign exchange earning of US 
$ 23.5 million to $ 31.8 million (Anonymous. 2002) ($ 1 = Rp 8,500).  

In the producer level, the production of charcoal raise an income in the range of Rp 
135,000 for those who produced charcoal once a month to Rp 7,119,000 for those who do 
the monthly carbonization processes as much as 25 times. 

 
 

Environment 
 
 In conserving the environment, charcoal as to compare to wood has an important 
role in prolonging the time need for the decomposition of the material. Charcoal making 
also provides material that is able to sink the atmospheric carbon.  

Raw material used for the production charcoal in Indonesia is mostly in the form 
of wood residues obtained from forest logging and or from wood processing activities.  In 
addition, charcoal in several regions in Indonesia has also been produced through the 
utilization of some agricultural residues biomass material. People in Purworejo – Central 
Java and Palembang – South Sumatera have used coconut shell as a raw material for 
producing charcoal.  Total export of coconut shell charcoal in period of 1997 – 2000 was 
about from 9,462 to 26,735 ton that had value in the range from $ 1.9 million to $ 4.8 
million (Anonymous. 2002). Recently, palm oil frond and empty fruit bunch from palm oil 
plantation has also been offered as an alternative raw material for the production of 
charcoal. Such utilization (practice) will help us not only in giving an added value to the 
waste material but also a contribution to the effort in conserving raw material and in 
cleaning up the environment. 

Charcoal is also used in various environementally cleaning up related industries 
such as metallurgical (as a purifying agent), aluminum, steel and and iron foundry, chemical, 
pharmacy, fertilizer, insecticide and pesticide, rubbery products (as a filler), palm oil (as a 
bleaching agent). The important role of charcoal in conserving the environment is also 
shown in the utilization charcoal as adsorbent of pollutant and unpleasant odor.  
 Charcoal has been function as the adsorbent of the pollutant in water purifying 
process. In Yogyakarta, batik manufacturing industries have used activated carbon as 
absorbent of liquid waste in their water treatment tanks before it flew to the river. Charcoal 
is also used by some poultry husbandry to adsorb unpleasant odor from chicken manure. 
 
 
 
 

PROSPECT OF CHARCOAL 
 

 The products of wood carbonization are actually various i.e. charcoal, tar, wood 
vinegar and gaseous products, but carbonization activities in Indonesia is now still focusing 
on charcoal as the main product. Charcoal is mostly produced and used for fuel. Utilization 
of charcoal for industrial and environmentally purposes required high standard products. 
According to Foley (1986), the charcoal required for industrial and metallurgical uses 
should have a fixed carbon content of 85-90%. while those of traditional products have a 
much lower carbon content that is only in the range 48.39-84.22%. For environmentally 
purposes especially carbon sequestering, it is also reqiured a high content of carbon 
charcoal products. It is because pure carbon in charcoal is difficult to be decomposed. 
 The traditionally products of charcoal are only for a limited purpose i.e. for fuel. It 
is required improvements on technique and method of charcoal production to obtain high 
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quality products, which can meet the standard of industrial and environmentally purposes. 
Because of the growing number the industry in Indonesia, the need of high quality charcoal 
estimated will increase in the future.  

The fact is that the availability of fossile fuel is getting more and more limited has 
opened the possibility of the increase of the role of charcoal as as alternatives resources for 
fuel energy. Unfortunately charcoal has disadvantages such as uneven and bulky therefore  
an effort should be made to make the charcoal more acceptable in the market. Since in 
Indonesia there are still many residues, in the future charcoal product has important for 
source of energy and carbon sequestering. 

 Although the yield of by-products is greater than charcoal obtained but they have 
not been utilized yet maximally. One of important by-product is wood vinegar that is 
obtained from wood carbonization with yield about 50%. It has functions as flavor, 
anti-oxidant and anti-microbial that is very important for food industries. It has major 
content, which is important for food uses including base compounds of 4.27-11.39%, 
phenolic of 2.10-5.13% and carbonyl of 8.29-15.23% (Tranggono et.al., 1997). Other 
important commercial by-products is chemical compound in pyroligneous acid of wood i.e. 
methanol, acetic acid, alkyl alcohol, methyl acetone, and formic and propionic acid (Soltes 
and Elder, 1981). Development of these chemical products that is derived from renewable 
resources become important in the future to replace the products derived from 
petrochemical sources. 
 

RAW MATERIAL OF CHARCOAL 
 

Most of the raw material used for making charcoal is wood, but in some regions 
charcoal is also made by using agricultural waste such as coconut shell.  Such raw 
material is obtained from various resources i.e. natural forests (East Nusa Tenggara and 
East Kalimantan), man-made forests, village gardens (East Kalimantan, East Java, Central 
Java and Yogyakarta), urban gardens, hedge grows and live fences, agricultural plantations, 
roadside and avenue trees, industries (sawmill, plywood, match, paper) (East Kalimantan, 
East Java, Central Java and Yogyakarta), logging waste (East Kalimantan), small sized 
thinning, bagasse and agricultural residues (Central Java and South Sumatra). The row 
material from several regions in Indonesia can be seen on the table below. 
 For the trees of rather big diameter (50 cm and up), the straight bole part of the 
stem is firstly cut and used for better commercial value of wood that is sawn timber.  The 
rest of the woody part of the trees is then utilized as the material for making the charcoal.   
In some area, such part of the trees is further cut into shorter length of material of 20 to 30 
cm while in other are it is cut into 80 to 120 cm. No particular treatment is applied on the 
raw material prior to the carbonization. 

 
CHARCOAL PRODUCTION TECHNIQUES 

 
 Various charcoal making have been practiced in Indonesia, and the technique is not 
only different among provinces but sometimes it is also different among different area of 
the same province.  
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1. East Nusa Tenggara 
In Semau Island the technique of charcoal making is very simple.     

Charcoal is made in an open air and raw material of 0.96 m3 of kesambi is stacked in the pit 
or on the ground surface. Charcoal processing is initiated by burning the uncovered wood 
material. The wood is then kept on fire for 4 to 5 hours during the burning process. 
 Charcoal production is done 20 times a month and the amount of the wood used 
for the monthly production is about 19.2 m3. The yield of the charcoal processing is about 
12.1%. Total production of charcoal in a month is about 3.6 ton with production cost about 
Rp 192/kg. Charcoal is then packed in plastic bag that is sold at Rp 400/kg. The product is 
sent to traditional charcoal market or charcoal seller on Kupang. 
 
 

       
 

Figure 1. Very simple of charcoal making technique in East Nusa Tenggara 
 

 
 
2. East Kalimantan 
 
Pit Kiln  
 This kiln is made in a rectangular pit dug in the ground in depth of 50 cm with a 
width of 2 m and a length of 3 m. Medium and large diameter of wood billets is piled 
alternately from the bottom to upper level. On the top surface twigs are piled. The kiln is 
covered by 5 – 10 cm layer of leaves or grass and 20 cm layer of soil. The volume of the 
kiln is about 3 m3, which requires about 1.8 m3 of wood materials. The bamboo poles are 
set surround the kiln with 30 cm spacing. Carbonization takes 2 days to be completed. The 
wood used for a monthly production is about 7.2 m3. Total production of charcoal in a 
month is about 4.2 ton with production cost about Rp 367/kg. Charcoal making process is 
done 4 times a month. The yield of carbonization is about from 26.8%. Charcoal from ulin 
wood is sold at Rp 10,000/sack (a sack = 15 kg). 
 
Horizontally Stacked Mound Kiln 
 The kiln is made by stacking raw materials in rectangular form with size of 2.5 
meters long, 2 meters wide, and 1.4 meters high. The lumbers are set surrounding on every 
side of the kiln that is supported by several poles, which are placed in a spacing of 1.5 
meters wide. Then the kiln is covered with two layers of coarse grass and earth. A person 
operates the kiln, which has a volume capacity of 7 m3, during carbonozation process, 
which requires about 4.2 m3 of wood materials. It is conducted 2 times of carbonization 
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process in a month. The carbonization takes about 2 – 5 days to be completed. The need of 
wood material in a month is about 8.4 m3 which can produce about 3.5 ton of charcoal  
with production cost about Rp 423/kg. The yield of carbonization is about 25%. The 
production of charcoal is executed 2 times a month. Charcoal products are sold at Rp 
650/kg. 
 

     
Figure 2. Site of pit kiln (left) and horizontally stacked mound kiln (right) in 

 Samarinda – East Kalimantan 
 
3. Central Java 
 There are two methods of charcoal making in Central Java i.e. earth mound kiln 
and circular brick kiln.  
 
Earth Mound Kiln in Brebes 
 This rectangular kiln has volume 8 m3. Wood billets are stacked horizontally. The 
kiln is covered with soil layer. Several boards and bamboo poles are set outside of kiln to 
support it during carbonization. After a week of carbonization, a half part of kiln is 
unloaded then the other part is rearranged to be carbonized for next 3 – 4 days. The raw 
material need in a month is about 4.8 m3, which is carbonized is only one time.  
 
Table 3. Raw material used for charcoal in various regions in Indonesia 
 

Name of Region Raw Material Density Form Source Price 
( In Rp 1000) 

East Nusa Tenggara Kesambi (Schleicera oleosa Merr.) 0.95 All part Forest 60/wood materials trip 
(4.8m3/trip) 

Samarinda-East 
Kalimantan 

- laban (Vitex pubescens Vahl) 
- pulai (Alstonia spp) 
- sungkai (Peronema canescens Jack) 
- merambung (Dactylocladus stenostachys Oliv.) 
- ulin (Eusideraxylon zwagerii T et B) 
- sengon (Paraserianthes falcataria) 
- karet (Hevea brasiliensis) 

0.69 
0.36 
0.58 
0.54 
0.88 
0.35 
0.55 

all part of tree except 
stem and root 

forest, 
village gardens 

175/standing tree equal 
58.3/m3 

Brebes–Central Java - asem (Tamarindus indica L.)  
- lamtoro (Leucaena glauca)  
- akasia (Acacia auriculiformis) 

1.28 
0.40 
0.64 

stem, branches, twigs 
and stumps 

Village gardens, roadside, 
state owned forest 

60/standing tree or 22.2 
m3 

Kediri–East Java - mahoni (Swietenia Mahagoni Jack.) 
- asem (Tamarindus indica L.) 
- johar (Cassia siamea Lamk.) 
- sonokeling (Dalbergia latifolia Roxb.) - akasia (Acacia 
auriculiformis) 
- kedoya  
- beringin (Ficus benyamina L.) 

0.52 
1.28 
0.75 
0.82 

 
0.64 
0.40 

stem, branches, stump 
(residue) 

Perhutani, village yard garden, 
roadside. 

- Stump Rp 43-50/ m3 

- Branches Rp 50-64/ m3 

- All part Rp 71-86/ m3 

Madiun-East Java - asem (Tamarindus indica L.) 
- mangga (Mangifera indica L.) 
- sonokeling (Dalbergia latifolia Roxb.) 
- johar (Cassia siamea Lamk.) 
- pilang 

1.28 
0.64 
0.82 
0.75 

stem, branches, stump, 
twigs residue 

Perhutani, village garden, 
roadside 

Asam wood : Rp 60/ m3 

Others : Rp 50/ m3 

Yogyakarta  - sonokeling (Dalbergia latifolia Roxb.) 
- asem (Tamarindus indica L.) 
- mahoni (Swietenia mahagoni Jack.) 
- teak (Tectona grandis) 
- akasia (Acacia auriculiformis) 

0.82 
1.28 
0.52 
0.68 
0.64 

stem, branches, stump 
 

Village gardens, 
waste from industries 

Dry: 0.150/kg 
Green : 0.120/kg 

Purworejo– Central Java coconut shell 1.04 residue Agricultural waste (150/kg) 
Palembang– 
South  Sumatera 

coconut shell 1.04 residue Agricultural waste 12.5/stack equal 278 kg 
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Table 4. Raw material requirement, yield and total number of man-day related to the methods 
of carbonization used in several regions of charcoal production in Indonesia 

 
Place Carbonization Method Kiln 

Volume 
(m3) 

Raw Material 
Requirement for 
Each Production 

(m3) 

Total Material 
Requirement for 
Production in a 
month 

Products 
obtained in 

a month 
(ton) 

Time of 
carbonization 

(day) 

Yield 
(%) 

Man Day  
of each 
production 

Kediri – East Java Brick kiln 19.5 11.7 23.4 m3 - in 2 times 4.02 10-14  19.3 26 ½  
Madiun – East Java Brick kiln  35.0 21 42 m3 – in 2 times 10.00 10 26.5 34 ½  

Horizontally stacked mound 
kiln 

3.0 1.8 7.1 m3 – in 4 times 1.20 3 18.5 9 

Purworejo – Central 
Java 

Circular brick kiln - 150 kg 1.2 ton – in 8 times 0.38 1 31.9 3 

Brebes – Central Java Horizontally stacked mound 
kiln 

8 (15) 4.8 (9) 4.8 m3 – in 1 time 3.00 11 36.4 14 ½  

Yogyakarta Pit kiln 2 1.2 4.8 m3 – in 4 times 1.10 2 14.0 7 
Vertically stacked mound 
kiln 

3 1.8 5.4 m3 – in 3 times 1.05 6 16.0 8 

Horizontally stacked mound 
kiln 

3.7 2.2 22.2 m3 – in 10 times 5.80 2 20.0 5 

Palembang – South 
Sumatera 

Drum kiln - 9 ton 180 ton – in 25 times 62.5 2 31.4 6 

Samarinda – East 
Kalimantan 

Pit kiln 3 1.8 7.2 m3 – in 4 times 4.20 2-7 26.8 7 
Horizontally stacked mound 
kiln 

7 4.2 8.4 m3 – in 2 times 3.50 2-5 25.0 12 ½  

Pontianak – West 
Kalimantan 

Drum kiln - 1.2 ton 4.8 ton – in 4 times 1.60 2 36.4 6 
Brick kiln - 2.7 ton 8.1 ton – in 3 times 1.26 3-4 21.2 11 ½  

East Nusa Tenggara Simple processing by 
burning 

1.6 0.96 19.2 m3 – in 20 times 3.60 4-5 hours 12.1 4 

 
 

The yield carbonization is about 36.4%. Total charcoal production in a month is 3 
ton wit production cost about Rp 310/kg. 

 
Circular Brick Kiln in Purworejo 
 
 The kiln is circular shape that made from brick and cement. Outside diameter of 
the kiln is about 1 m while it has about 80 cm inside diameter and 1 m high. Coconut shell 
is piled through the opening of the kiln which is executed circularly close by the wall of the 
kiln. On the center of the piling mentioned, it is made a hole for fire ignition from top to 
bottom of the kiln. After fire burn the material, the igniting hole is closed by arranging 
coconut shell carbonized. Oil drum is fitted after the absence of smoke coming out. It takes 
about from 3 to 4 hours to complete the carbonization process. After that the oil drum is 
opened and then watered. Each processing of carbonization needs about from 125 to 150 kg 
of coconut shell, which is yield of 31.9% with production cost about Rp 310/kg. Coconut 
production is done 8 times a month. It is sold at Rp 1,700/kg. 
 
 

     
 

Figure 3. Earth mound kiln in Brebes (left) and circular brick kiln in Purworejo (right) – 
Central Java province 
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4. East Java 
 In East Java, there are two methods of charcoal making i.e. brick kiln and earth 
mound kiln. 
 

Brick Kiln in Kediri 
This brick kiln is similar to missouri type in a smaller volume. The kiln is a 

rectangular with 4 m long, 4 m wide and 1.7 m high which has a chimney on the behind 
side of the kiln and 8 watering ducts on the roof which are used to extinguish the 
carbonization process. The capacity of this kiln is about 19.5 m3. Wood materials are 
stacked upon several stone stickers that placed on the floor. When initial carbonization 
takes place, igniting hole and chimney is opened, but after the color of smoke is changed 
from white to be grey, the igniting hole is closed so that the smoke is only come out through 
the chimney. After one day, when less smoke is come out, the chimney is closed and this 
condition is kept for one day. After that the kiln is filled with 450 liters/day of water to 
extinguish the carbonization. It is executed for three days. It takes about 7 – 11 days to 
reach a complete of carbonization that depended on wood species. The need of material for 
a month is about 23.4 m3. Charcoal making process is done 2 times a month. This kiln by 
using 11.7 m3 of wood materials can obtain 2,009 kg of charcoal with a yield about 19.3%.  
Charcoal of asem wood is sold at Rp 600/kg and Rp 550/kg for the others. The charcoal 
production cost is about Rp 487/kg. 

 
Horizontally Stacked Mound Kiln in Madiun 
 This kiln has volume 3 m3. Wood billets are stacked vertically. Small diameter of 
wood billets are placed inside while the bigger one is on outside. On the bottom, it is 
arranged an igniting hole using big diameter billets. The kiln is covered with rice stalk layer 
and soil layer. On the bottom, it is set a belt using stem of banana bunch. It takes 3 days to 
complete the carbonization process. 
 Raw material need in a month is about 7.1 m3. The yield of carbonization is about 
18.5%. The charcoal production cost is about Rp 813/kg. Charcoal products of asem are 
sold at Rp 850/kg, while sonokeling, johar and pilang is about Rp 750/kg. 
 
 
 
 
 
 
 
         
 
 
 
 
                   

Figure 4. Brick kiln in Kediri 
 

 
5. Yogyakarta 
 People use four traditional techniques which mostly used by charcoal maker i.e. 
vertically and horizontally stacking mound kiln, pit kiln, and rectangular lime stone kiln. 
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Vertically stacked mound kiln in Bantul 
The raw material of wood is stacked vertically in circular plan with volume about 

from 2 to 3 m3. The kiln requires about 1.8 of wood materials. The kiln is covered with 5 – 
10 cm layer of leaves. On the 1/3 high, it is set up a belt of bark of sonokeling. The outer 
cover is made of earth mound. The carbonization takes about from 2 to 8 days by 
controlling of the vent holes on the ground level. The need of wood for a month is about 5.4 
m3. Charcoal making process is done 2 to 4 times a month. The yield of carbonization is 
about from 16%. The charcoal production cost is Rp 598/kg. Charcoal is sold at Rp 
30,000/plastic sack or range from Rp 700 to Rp 1,000/kg. 
Horizontally stacked mound kiln in Kulon Progo 
 In this mound kiln, the wood is stacked horizontally in rectangular plan. The 
stacking is arranged in the manner that small diameter wood billets are arranged along as 
stickers and the bigger ones are stacked perpendicularly upon the sticker. They pile about 
2.5 m long with volume of kiln about 3.7 m3 which requires about 2.2 m3 of wood materials. 
The kiln is covered with a 5 – 10 cm layer of leaves and pelepah pisang (stem of banana 
bunch). On the bottom, soil is accumulated on its surface which used for stone arrangement 
so that it seems like a concrete base. It takes 3 days to complete the carbonization process. 
The need of wood for a month is about 22.2 m3. Charcoal making process is done 10 times 
a month. The yield of carbonization is about from 20% with charcoal production cost about 
Rp 324/kg. Charcoal is sold at Rp 30,000/plastic sack or range from Rp 700 to Rp 1,000/kg. 
Pit Kiln in Gunung Kidul 
 This kiln is made in a pit that is pan-like and formed a concave ground. On bottom 
of the pit, wood billets are placed toward to the center as sticker. Wood is piled horizontally 
upon the stickers. The volume of the kiln is about 2 m3, which requires about 1.2 m3 of 
wood materials. The pit is covered using acacia leaves. The stone are laid below the cover 
surrounding the wood stacking. As soil barrier it is used stem of banana bunch to prevent 
oxygen penetration. It takes 3 days to complete carbonization. The need of wood for a 
month is about 8 m3. Charcoal making process is done 4 times a month. The yield of 
carbonization is about from 14%.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5. Traditional charcoal making techniques in Yogyakarta, vertically stack mound kiln (upper 
left), pit kiln (upper right), and rectangular lime stone kiln (below) in Yogyakarta 
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Rectangular Lime Stone Kiln in Gunung Kidul 
 The kiln is shaped a rectangular of 2.67 m x 2.2 m x 1.07 m of wall that 
constructed by using limestones. It consist four vertical walls without a roof. This 
construction makes the piling of wood billets easy and can appropriate with the volume of 
raw material carbonized. Wood billets are stacked horizontally across the gate of the kiln, 
upon the stickers. The stacking can reach 3 m of high above the floor and over the kiln high. 
Then the upper stacking of wood billets is covered a 15 cm layer of leaves and baggase and 
a 15 cm layer of wet soil. The gate is closed with straight limestone and then sealed using 
wet soil. Carbonization takes 2 days by controlling all ventilation ducts on the wall. The 
carbonization is stopped by closing all ventilation ducts.  
 
6. South Sumatera 
 In Palembang, it is found drum kiln method to produce coconut shell charcoal. The 
material is dried and separated from its fiber before carbonized. Dry coconut shell that is 
about 1 – 2 sacks is burnt in the drum by using kerosene and then it is stirred in order to 
make even carbonization. After less white smoke coming out the drum, coconut shell is 
added and then it is stirred. This step is executed continuously until 8 or 10 sacks 
carbonized completely in each drum. Final carbonization that signed yellow smoke coming 
out could be reached after 1 day. A wet gunny sack is used to stop the carbonization. 
 It is needed about 8 – 10 sack of coconut shell for each drum. A sack of coconut 
shell that equal 25 kg is bought at Rp 12,500. The capacity of charcoal maker are 20 oil 
drum kilns so that the material need is about 200 sacks that equal 9,000 kg a day that cost 
Rp 2,500,000 which can produe 2.5 ton of charcoal. It means that the production yield is 
about 31.4% with production cost about Rp 1,086/kg. Charcoal products were sold at about 
Rp 30,000.00 per sack (25 kg per sack), which is equaled Rp 1,200.00 per kg. 
 
 
 

      
 

Figure 6. Oil Drum kiln in Palembang 
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TECHNIQUES IMPROVEMENT 
 

 The differences of method, technique and raw material of charcoal production on 
several regions in Indonesia affect on various quality of products obtained that is commonly 
low quality. Foley (1986) mentioned that the quality of charcoal depends on both the raw 
material from which the charcoal was made and the manufacturing method used. The 
method used determines carbonization process occurred such as temperature achieved 
during carbonization. This has a strong relationship to the properties of charcoal for 
example fixed carbon content (Foley, 1986).  
 The technique improvement must offer a high temperature achieving during 
carbonization. It can be executed by construction of an improvement kiln that insulates the 
heat inside the kiln which reduces the heat lost during carbonization. In the purpose of that, 
two types of charcoal kiln have been constructed i.e. a rectangular black stone kiln and a 
double layer of wall movable kiln. The first one is appropriate for charcoal makers who 
settle on permanent place meanwhile the second one is for them who always move from 
one place to others to close the raw material sources. 
 
Improved Rectangular Black Stone Kiln 
 This kiln is a rectangular with 1.84 m long x 1.83 wide x 1.11 m high. It has 50 cm 
wide of wall. The wall is composed of two layers of black stone as inside layer that 
cemented by using kaolin and lime stone as the outside one that cemented by using portland 
cement. The wall is strengthened by using concrete and steel bones on the four corners of 
the kiln. The floor is made at an angle to the gate. It is composed of three layers of concrete 
as bottom and top layer and lumber as the core. The gate is completed with four concrete 
doors.  
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7. Improved rectangular black stone kiln 
 
Double Layer of Wall Movable Kiln 
 This kiln is constructed that based on Unrinin and Yatagai (1989) kiln type. The 
kiln body has four walls (86 cm wide and 135.5 cm long) with four wheels. It has the lid on 
upper side that can be opened at the right hand side of the front. The walls, bottom and lid 
are composed of double layers of stainless steel (5 mm thick on outside layer and 2 mm 
thick on inside layer) and heat insulator filling up the space between the stainless steel 
layers. They constitute the body of the kiln (76 cm wide, 125 cm long and 89.5 cm high). 
The lid and walls are equipped with small ventilating nozzles. The width of insulator is 
approximately 4.3 cm that use glass wall. The movable kiln that has been manufactured can 
be seen on Figure 8. 
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Figure 8. Double layer of wall movable kiln 
 
Properties of Charcoal 
 
 Properties of charcoal that produced by several methods of carbonization in 
Yogyakarta can be seen in Table 5 below.  
 
 

Table 5. The properties of charcoal produced by using several methods of carbonization 
inYogyakarta 

 

Method of 
Carbonization Species 1 2  3 4 5 6 7 

Earth Mound Kiln Sonokeling 6 16.55 6.02 0.58 1.74 75.69 7623.81 
Stacked Vertically  (Dalbergia latifolia)  

  Teak 2 14.27 6.87 0.57 4.46 74.39 7834.04 
  (Tectona grandis) 

  Akasia 2 29.32 11.20 0.52 4.46 48.39 7511.22 
  (Acacia mangium) 

  Mahoni 4 32.44 5.07 0.60 4.66 54.79 7445.05 
  (Swietenia mahagoni)  

Earth Mound Kiln Asem 3 16.08 6.59 0.62 6.36 70.42 7929.01 
Stacked Horizontally  (Tamarindus indica)  

Pit Kiln Teak 2 7.65 5.97 0.40 2.41 84.22   
  Akasia 2 9.85 5.69 0.43 3.38 81.81 7908.94 

Rectangular Lime Sonokeling  25.71 6.68 - 5.94 61.96 7494.18 

Stone Kiln Teak  23.70 6.64 - 4.20 65.45 7359.91 

 Mahoni  35.10 3.25 - 5.40 55.37 7130.26 
 Akasia  21.72 6.75 0.59 6.57 63.85 7458.72 
 
Remark: 1. Carbonization time (days)   4. Specific gravity       7. Calorific value (cal/g) 
 2. Volatile matter content (%)     5. Ash content (%) 
 3. Moisture content  (%)   6. Fixed carbon content (%) 
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Table 6.   The properties of charcoal produced by using improved rectangular black stone 

kiln   
 

Wood Species Volatile 
Matter 

Content (%) 

Moisture 
Content 

(%) 

Specific 
Gravity 

Ash 
Content 

(%) 

Fixed 
Carbon 

Content (%) 

Calorific 
Value 
(cal/g) 

Tectona grandis 23.06 1. 91 0.31 3.62 70.80 7930.44 
Acacia mangium 20.76 2.62 0.44 4.04 72.58 8294.99 

 

 
Table 7. The properties of charcoal produced by using double layer movable kiln 

 
Wood Species Volatile Matter 

Content (%) 
Moisture 

Content (%) 
Specific 
Gravity 

Ash Content 
(%) 

Fixed Carbon 
Content (%) 

Calorific 
Value (cal/g) 

Pinus merkusii 35.14 5.90 0.47 2.21 60.71 8127.40 
Swietenia Mahagony 40.36 5.47 0.39 1.96 52.21 8153.51 

 

 
Charcoal produced by pit kiln method has good properties which is better than 

other products obtained traditionally. It has high a fixed carbon content of 81.81–84.22%; 
high calorific value with an average 7908.94 cal/g; low volatile matter content of 
7.65–9.85%; low moisture content of 5.69–5.97% and low ash content of 2.41–3.38%. The 
product can meet Japan charcoal quality standard. But it is failed to meet the requirement 
for industrial and metallurgical uses that according to Foley (1986) it should have a fixed 
carbon content of 85 – 90%.  
 Earth mound kiln both vertically and horizontally stacked produce lower quality of 
charcoal products than pit kiln. Their properties in respectively are lower fixed carbon 
content of 48.39–75.69% from vertically stacked and 70.42% from horizontally stacked, 
higher volatile matter content of 14.27-32.44% and 16.08%, higher moisture content of 
5.07–11.20% and 6.59%, higher ash content in the range 1.47 – 4.66% and 6.36%, and also 
lower calorific value in the range 7445.05 – 7834.04 cal/g from vertically stacked. Only 
several species of wood carbonized by earth mound kiln can meet Japan charcoal quality 
standard. Meanwhile rectangular lime stone kiln produces a poor quality of charcoal. It has 
high volatile content of 21.72 –35.10%, low fixed carbon content of 55.37–65.45%, the 
lowest calorific value of 7130.26–7494.18 cal/g and high moisture content of 3.25–6.75%. 
On the below, it can be seen a table that summarized charcoal properties standard.  
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Table 8. Charcoal Properties Quality Standard 
 

No Item Spec1 Spec2 British3 Japan3 
1 Fixed carbon (%) 80 (min) 80-90 75.33 60-80 
2 Volatile matter (%) 16 (max) 10-18 16.41 25-30 
3 Ash content (%) 4 (max) 1-2   8.26 3-6 
4 Moisture content (%) 11 (max) 5-8   3.50 6 
5 Size mm 15-150    
6 Bulk density (kg/m3) 0.20-0.30  0.45   
7 Calorific value (cal/g)   7289 6000-7000 

 
Source: Charcoal Production From Woodwaste.htm (1999) 1 
 Fengel and Wegener (1995) 2 

 Hartoyo et.al. in Soeparno et.al (2000)3 
 
 

 Commonly charcoal that is produced traditionally mentioned has a higher moisture 
content that is failed to meet the quality standard of charcoal. It is caused by extinguishing 
of carbonization which use water sprayed. Meanwhile the method of carbonization 
probably affect on the temperature achieving so that the charcoal produced has various 
quality. Pit kiln produces the best quality product of charcoal among other traditional 
methods. It is probably due to the highest temperature achieved during carbonization and 
the longest of time spent at that temperature than the others (Foley, 1986). 
 The techniques improvement by using rectangular black stone kiln and double 
layer of wall movable kiln can decrease the moisture content and ash content of the 
products. It is affected on the increase of calorific value obtained. Most properties of 
charcoal produced using the two kilns mentioned can meet Japan charcoal quality standard. 
Only volatile matter content of the products is higher than the requirement on the quality 
standard. The high content of volatile matter and the low content of fix carbon probably are 
caused by the small diameter of chimney on the movable kiln or poor air ventilation on 
rectangular kiln, so that volatile matter that should be released is still inside the kiln and 
affect charcoal produced. They still need an advanced improvement to decrease volatile 
matter content so that it can be obtained high fixed carbon content.   
 
 
 

CONCLUDING REMARKS 
 

1. The share of charcoal in providing energy is small in comparison with the total 
energy consumed in Indonesia but in some purposes the products placed a special 
position, and its position cannot be replaced by other type of fuel 

2. Charcoal making can be a main as well as side job. 
3. Charcoal has been included as one of commercial commodities which obtains 

foreign exchange for Indonesia     
4. Charcoal making also has important role in conserving the environment through 

the conversion of wood that initially easy to be decomposed into a more difficult to 
decomposed material  

5. Raw material of charcoal is supplied by many resources that can obtained by 
collecting and purchasing the material at very cheap price on the place of resources 

6. Most charcoal is produced by using traditional methods such as pit kiln, earth 
mound kiln, rectangular kiln and brick kiln with volume in the range from 0.78 
–19.5 m3 for each processing and with total 15.6 – 39 m3 for a month. 
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7. Pit kiln produces the best quality charcoal among other traditional charcoal making 

methods that meet Japan charcoal quality standard. Rectangular lime stone kiln 
produces a poor product of charcoal. 

8. Improved rectangular black stone kiln and double layer of wall movable kiln 
decrease moisture and ash content of charcoal and also increase calorific value. 
They still need an advanced improvement to decrease volatile matter content and 
increase fixed carbon content. 
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