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drying process on processed samples after hydrothermal 
process was so efficient. 

 

 
Fig.4.Effect of hydrothermal process on moisture content in various conditions 

 

 
Fig.5. Effect of hydrothermal process on volatile matter content in various conditions 

 

 
Fig.6. Effect of hydrothermal process on fixed carbon in various conditions 
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Fig.7. Effect of hydrothermal process on HHV in various conditions 

 
 In addition it can be seen that higher process 
temperature, processed samples have lower moisture 
content. 
 Figure 5 shows the variation of volatile matter 
content in the sample after hydrothermal process. It can 
be seen that the volatile matter increases after the 
process. The high temperature might produce more 
volatile mater content resulting more easy to initiate 
combustion of the fuel.Moreover, using more process 
water causes higher volatile matter content, while the 
influence of holding time is not clear in this result. 
 The variation of fixed carbon of sample by 
hydrothermal process is shown in Figure 6. It can be 
seen that the fixed carbon content of sample decreases 
after process due to increasing of volatile matter content. 
In the condition A13 and A23, sample has lower fixed 
carbon content but higher volatile matter content. The 
calorific value (HHV) will have the same tendency with 
that. 
 The calorific value (HHV) of the processed sample 
is shown in Figure 7. It can be seen that HHV increase 
after the process. Moreover, Figure 7 shown that long 
holding time (90 min) leads higher HHV like in 
conditions A13, A23, A33, and B13 except conditions 
B23 and B33 which lead lower HHV compared to 30 
min and 60 min of holding time. In addition it can be 
seen that amount of process water does not influence 
HHV. It can be conclude that less amount of process 
water is better for hydrothermal process. Figure 7 shown 
that the condition A13 is the best condition in this 
research, which processed sample has the highest HHV 
(37.31 MJ/kg) compared to processed sample of other 
conditions. 
 
 
 
 
 

4. CONCLUSIONS 
 
 The analyses (proximate and calorific value) of 
processed samples proved that the process time, the 
water amount, and the temperature which were used in 
hydro-thermal process affect the properties of sample. 
Process produced samples with low moisture content and 
high VM which leaded to have high HHV. The highest 
HHV is 37.31 MJ/kg which was analyzed from sample 
operated under 180 oC of temperature, 40 ml of water, 
and the holding time for 90 min. 
 It can be conclude that the hydrothermal process can 
be applied to produce solid fuel from MSW. 
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