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Abstract 

This project found the composition of cassava waste that were fiber 40.13%, 

ash 1.98%, moisture 11.71%, starch 46.01% % and lignin 4.87% %. The cassava 

waste had the possibility to be a raw material for bio-ethanol production that was 

an alternative energy. 

There were two cassava waste pretreatment methods. The first method was 

cassava waste pretreatment with the diluted sulfuric concentration at 0.2 M, 0.4 M, 

0.6 M, 0.8 M and 1M. The digestion was enzyme combination processes that were 

the combination of Alpha - Amylase and Glucosamine - Amylase, the combination 

of Cellic CTec2 and Cellic H-Tec 2, the combination of Alpha - Amylase, 

Glucosamine - Amylase, Cellic CTec2 and Cellic H-Tec 2. From the digestion 

process, the results showed that the 0.4 M of sulfuric acid was the best 

concentration that gave the maximum amount of bio-ethanol. There were 2.05%, 

2.07% and 2.13% , respectively. The second method was cassava waste 

pretreatment with a steam explosion. There were several conditions that had 

pressure 12.5 bar and temperature 190 ° C for 3 min, pressure 15.0 bar and 

temperature 200 ° C for 3 min and pressure 19.0 bar temperature 210 ° C for 3 min. 

The digestion was enzyme combination processes that were the combination of 

Alpha - Amylase and Glucosamine - Amylase, the combination of Cellic CTec2 and 

Celtic H-Tec 2, the combination of Alpha - Amylase, Glucosamine - Amylase, Cellic 

CTec2 and Celtic H-Tec 2. The results showed that at pressure 15.0 bar and 

temperature 200 ° C was the best condition of steam explosion process that gave 

the maximum amount of bio-ethanol. The best digestion was the combination of 

Alpha - Amylase, Glucosamine - Amylase, Cellic CTec2 and Cellic H-Tec 2. The 

maximum amount of bio-ethanol was 2.56%. 
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