
n 

fIllUilJa11191/101111f1171.1dith346141UflICIegatrifla@@111LatflilltAVIACIU10111 

IflEJ 	1-1-1101T)Nflp 

VIEl@frn 

Imm1alal ivii@l4thamnioNnqnfii.ierrtir,valm-i-131@l4t15zInn 

(Fiber) 40.13%, trill-mai (Ash) 1.98%, triantiwriarfiti (Moisture) 11.71%, trillialirn 

(% Starch) 46.01% LonfilnaiSniTu (Lignin) 4.87% 6211@lklam@tittgiflTuiviitittagtu 

n1511-Ininirug- dtviAVIJesiklula'avnu@ativaivallitivilt,S@n 

n-inifidnIvoNntlithJi'van-nAlkmnwooa@l 2 78 a l'ggi 1 Al@ nwiJi\Jainvi 

mailignitviA'A'Junwifatlini,@wilitiwnlniarriti 0.2 M, 0.4 M, 0.6 M, 0.8 M Lor, 1M 

141@if-rthalithia1>15uLatil,,m1 Loavil-@:ALwaufiuLuul.tal n,9,1A-alLoa 	Celtic 

Celtic H-Tec2 LLatquiltal L@av,11-@ALLaefiuriuoulTdi 

Celtic C-Tec2 u,az;6 1.11,,a1Cellic H-Tec2 Nayu- wrilivraiiitinwilaxl-

inii 0.4 M'Arilrin,am/Yru@Nuilqo g@ 2.05 %, 2.07% ilar, 2.13% V11.19lk 

)117ii 2 Aa in5.1f5ton-ntunqmiwhIJ1,146'4-Jun-mr,ti194"-)81,v1I-ifiKailik 12.5 Bar qflalf,„lil 

190 ovnissavima nal 3 trill, mllati 15.5 Bar quwii 200 Nm-wdavlua naq 3 1,11`71 

1,1,8t9-311A1,1 19 Bar qt-umil 210 @v-ii,tavilua nal 3 'oil 146'1@indlutlilitimi@imatadtal 

2141%1 L@a141 -1-@tiann52ni1nut,41,.635 nql(1-m)11.na Lotilen1 Celtic c-Tec25uhmuiAdi 

Celtic H-Tec2 LLatt,m,11,6zdi L@ar1q-@tll6a?6-nifiv6uti1,,635 nql,m-@2.1anaaiwitmultil 

Celtic C-Tec2 uatt@tii,,m1 Celtic H-Tec2 NmAnAlan-nrSionntawnln157tXoktilutI-1 

giail(°1-moiti 15 Bar qn.nmi-jil 200 @V1-11,TIMilEJO 66at1i@uk)8LaulmiiLoavh-atlinaMwiti 

Lolbtal 

	

	 Celtic C-Tec2 LLan@u1.611 Celtic H-Tec2 

ga 2.56% 



Pretreatment of Cassava Waste by Weak Sulfuric Acid and Steam Explosion 
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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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