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ABSTRACT 
 
This study is diversifikasil coal mine in South Kalimantan, 
namely low calorie ber (4,100 cal / g to 5,400 cal / g). Most 
of these results were not sold in the sale have not been 
carried out any process that accumulate in the stock file 
miners. This greatly have an impact on the environment 
and resources available. With less number of stages is done 
so that a process of phase change, the process of vacuum, 
Process Heating expansion process, the process of 
condensation 2 kg of low calorie coal (4,500 kg / cal) can 
menghasillkan 120 ml of crude oil through a process of 
vacuum,heating for 2 hours at temperatures of 200 ° C and 
then proceed with the process of condensation. Through the 
process of coal liquefaction kondensari dihasil, but still a 
fraction of the water of carbon and other elements, so it 
needs advanced process for separating liquid coal fuels. 
There are several stages of the process are carried out so 
that the phase change, namely Vacuum Process, Process 
Heating, Expansion Process, Process Condensation. 
 
KEY WORDS:: Coal liquid, low-calorie, condensation, 
coal oil 
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1.0 INTRODUCTIOB 
 
    Borneo is home to the second largest coal resources after 
Sumatra. Kalimantan coal resources consist of inferred 
resources (34.63%), measured resources (27.92%), 
hypothetical resources (27.68%) and Indicated resources 
(9.77%) (CDIEMR, 2009). Kalimantan coal reserves are 
concentrated in the province of East Kalimantan at 70%, 
followed by 23.7% in South Kalimantan, Central 
Kalimantan, West Kalimantan, 3.1% and 1%. East 
Kalimantan has less than 30% of good quality coal, 65% of 
medium-grade and low-grade rest (Directorate General of 
Oil and Gas, 2009 Low calorie coal great potential in 
environmental pollution, this occurs when coal unsold 
marketed allowed just to stay even in the coal miner as 
junk. 
Results of a coal mine in South Kalimantan is divided 2. 
Tanah Laut has a high calorific value, while the region has 
a relatively Hulu Sungai coal mining air low in calories 
(5,100 cal / g to 6,400 cal / g). Most of these results were 
not sold in the sale have not been carried out any process 
that accumulate in the stock file miners. This greatly have 
an impact on the environment and resources available. 
So that one of the efforts to improve the marketability of 
coal products low in calories is to process coal into liquid. 
 
 
2.0LITERATURE 
 Coal is hydrocarbons such as petroleum but is 
solid because it has a molecular weight greater. Coal has a 
chemical structure that is complicated by the ratio of 
hydrogen to carbon (H / C) of approximately from 0.8 to 
0.9 smaller than petroleum  
(H / C = 1.5-2.0). (Tamura,M1997) 

Coal is a type of mineral that is composed of 
carbon, hydrogen, oxygen, nitrogen, sulfur, and compound 
- mineral compound (Speight.JG2005) 

The process of coal gasification is a process that 
converts coal from a solid fuel into gas fuel. By converting 
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coal into gas, then the unwanted material contained in coal 
such as sulfur compounds and ash, can be removed from 
the gas by using a particular method so it can produce clean 
gas, and can be streamed as an energy source. (Jurnalisia 
Tuesday, November 1, 2011). 
One aspect that is important in the processing of coal into a 
synthetic fuel efficiency of a process that includes a 
balance of energy and time, the value of the investment, 
and whether the process is environmentally friendly with 
respect to exhaust emissions, because this will affect the 
value insentiv concerns about environmental themes. 
(Economic Review ● No. 208 ● June 2007) 
 
 
3.0 METHODOLOGY 
 
            The type of coal used is low-calorie coal (low rank 
coal), which is less desirable for the market. So that this 
type of coal stacked away in stockfile miners. Through a 
process of melting and condensation methods pirolis this 
coal can be thawed for use as a liquid fuel replacement for 
internal combustion engines or fuel usual. Through a 
simple tool design coal from 4,800 to 5,500 cal cal which 
will be processed into liquid coal. 
 
3.1Research location 
The sample coal take from Rantau city, Soutj of Kalimant. 
Reseerch did at Faculty Engineering Laboratary 
 
3.2  Stages research 
 
To get the coal liquefaction process research stages are as 
follows 
First performed the manufacture of tubes reactor pipe in the 
form of arrangements that will be in aliri hot pressurized 
steam. Through this tool coal in heat piped into the tube 
condenser causing condensation process that slowly will be 
a collection of fluid consisting of water and fuel. 
This is a series of process efficiently separates water 
content of low-quality coal. The second step of the process 
of liquefaction where oil production is thawed improved by 
using the condenser simple, followed by the hydrogenation 
process in which the heteroatom (mixture of sulfur-laden, a 
mixture of nitrogen-laden, etc.) on oil liquid coal is 
separated to obtain material high-grade fuel, kerosene, and 
other fuels. Then the rest of the process (dust and other 
elements of the rest of the production) are excluded. 

 
Table 1: Reuslt Experment 

Experimen  2 kg Caol 2 kg Coal 
150 ºC 200 ºC 

01 110 ml 120 ml 
02 100 ml 110 ml
03 105 ml 115 ml
04 115 ml 115 ml

. 
 
4.0  RESULT ANALYSIS 
 
             The research was an experimental study through 

theory and design verification tool that can change the 
object into a liquid. 
 

There are several stages of the process are carried out so that 
the phase change, namely: 
 

1.ProcessVacuum 
2.Process Heating  
3.ProcessExpansion  
4.CondensationProcess 
 
4.1.ProcessVacuum 
This process is done before in the warm up to cover all the 
existing air duct on the heater for 15 minutes before heating 
inturn. 
 
 4. 2.Process Heating 
 In this process is done by heating coal in a vacuum for 2 
hours to explore the existing steam on coal. Through this 
adiabatic process on hold until the temperature at 200 ° C at 
a pressure of 102Bar. 
 

After two hours of warming the valve is opened slowly so 
that the hot steam from the coal flows into the condenser 
 
4.3.The process of expansion 
In the process of this expansion has two purposes, namely 

to reduce the pressure of steam coal in the heat and regulate 
the flow to the condensation process. The process is 
specified in the auxiliary capillary tube and an expansion 
valve berpengendali (lever on-off) 
 

4.4.CondensationProcess 
This is a type of condenser is cooling using water that 
inundated the entire media that drain the hot steam pipe. So 
here a process of condensation of steam coal. Resulting in 
the formation process of the liquid in the form of fuel and 
other compounds. 
 

 
Figure 2 Condenation prosess 

Source: Primary Data 
 

Of 4 experimental process will be undertaken in the can than 
2 kg coal calorie 4.500 kg / cal mengasilkan 700 ml of water 
and 25 ml of carbon fuels space research is experimental 
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mengeksploarasi how to process coal into liquid fuel. So it 
has not reached the process of separation between a liquid 
fuel with other compounds. 
 

So the next stage of the research is to examine how the 
process of separation between a liquid fuel with other 
solution that is still embedded in the coal condensation 
products. 
 

 
Figure2 Outcomes Research 

Source: Primary Data 
 

5.0 CONCLUSION 
 
             From the research results can be conclude 2 kg of 
low calorie coal (4,500 kg / cal) can menghasillkan 120 ml 
of crude oil through a process of heating for 2 hours at 
temperatures of 200ºC 
 
When there is condensation process fluid at yield is still 
forming two fractions, an overhead fraction comprising 
crude oil, while the bottom contains a liquid compound of 
carbon and other elemen 
              This study only experimentally to process coal into 
liquid, thus is expected to have further research to analyze 
the entire content of other compounds produced from coal 
liquefaction. 
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