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Abstract

The aims of these experiments are: (1) to improve pretreatment methods of sugarcane bagasse
from agricultural waste and study different sugarcane bagasse particle size for pretreatment
optimization; (2) observe the factors of sugarcane bagasse hydrolysates by physical or chemical
methods and to combine pretreatment methods, hydrolysates solutions and sugarcane bagasse particle
size for development of bioethanol production in industry.

Sugarcane bagasse from agricultural waste was stored in plastic buckets at approximately
25°C in air dry room. Before the analyses and operations the sugarcane bagasse was rinsed in water
and various gravel particles. Pretreatment step strategies of sugarcane bagasse dry matter particles were
treated with 1% NaOH, 0.1 M HCl and 0.1 M H,SO, with autoclave 121 °C. Then, hydrolysate step of
the sugarcane bagasse particles using physical and chemical methods at various temperatures, shaking
at 30 °C in different times by shaker or microwave (300 watts). The 10% ammonia solution was also
hydrolysated bagasse particles similar to ionic liquids such as 0.25 M 1-Butyl-3-methylimidazolium
chloride, 10% 1-Ethyl-3-methylimidazolium chloride and 10% 1-Ethyl-3-methylimidazolium hydrogen
sulfate. The data was collected in triplicates and results analysis by DNS method (540 nm) for reducing
sugar and GOD-PAP method (500 nm) for glucose.

The result was that; the reducing sugars and glucose residues was 0.383 g/l and 0.264 g/I,
respectively when treated with pretreatment solution combined autoclaved at 121°C, time 60 min.
Moreover, the reducing sugars and glucose residues was 0.408 g/l and 0.034 g/l, respectively when
treated with pretreatment solution combined shaking at 100 rpm. The reducing sugars and glucose
residues was 0.267 g/l and 0.032 g/l, respectively when treated with pretreatment solution combined
microwave at 300 watt. While the reducing sugars and glucose residues was 0.904 g/l and 0.050 g/I,
respectively when treated with pretreatment solution combined 10% ammonia solution. In addition, the
reducing sugars and glucose residues was 0.280 g/l and 0.157 g/l, respectively when treated with
pretreatment solution combined ionic liquids.

Keywords: Sugarcane bagasse, Pretreatment, Reducing sugar, Glucose
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710 2 0.230+£0.00  0.156+0.00  0.141+0.00 0 0 0
1 1 1
4 0.267+0.00  0.181+0.00  0.181+£0.00  0.017+0.001  0.009+0.00  0.008+0.00
1 1 1 1 3
6 0.294+0.00  0.191+0.00  0.188+0.00  0.019+0.000  0.014+0.00  0.016+0.00
1 1 1 1 1
850 2 0.166+£0.00  0.150+0.00  0.141+0.00  0.018+0.001 0 0
1 1 1
4 0.250+£0.00  0.173£0.00  0.185+0.00  0.030+0.001  0.006+0.00 0
1 1 1 1
6 0.259+£0.00  0.183+0.00  0.183+0.00  *0.034+0.00 0.009+0.00  0.007+0.00
0 1 1 1 1 1
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mslsuamudiessd luTasnd Tasmahmudosuniaais o @udisasazatensa uaziaaiy
AN URT MR HEAINaNTITEA AN 3
~ = %-I aa 4 %’ Y 1 ~ a k) 1 =
M50 3 PSananhmasaad waziaang lndlumudesvuiaais o flalas lagadrvaraImdonlens
onladaududu 1% nsalalasnassnanududu 0.1 M uaznsagayinanududu 0.1 M

$2tums 141 Ta599 (microwave) Niaalu#i 300 Sad dlunan 10, 20 uaz 30 WA

VA na WBnashmaiad ("Su/ans) ﬂ%mmﬁmmﬂgiﬂa (nSw/ans)
(adpsms 0l NaOH HCI H,SO0, NaOH HCI H,SO,
) )
500 10 0.169+0.001  0.052+0.00  0.045£0.00  0.003+0.001  0.007+0.00  0.011:£0.00
2 3 1 1

20 0.203+£0.001  0.116+£0.00  0.092+0.00  0.008+0.002  0.011+0.00  0.009+0.00
2 2 1 3

30 *0.267+£0.00 0.153+0.00 0.133+£0.00  0.021+£0.003  0.013+0.00  0.015+0.00

2 2 2 1 1
600 10 0.166+0.004  0.065+0.00  0.044+0.00 0.015+0.001  0.016+0.00  0.013+0.00
1 2 2 2

20 0.195+£0.001  0.156+0.00  0.092+0.00 0.026+0.002  0.026+0.00  0.016+0.00
1 2 3 0
30 0.225£0.002  0.135+£0.00  0.135+£0.00  *0.032+0.00  0.022+0.00  0.022+0.00

2 2 2 0 1
710 10 0.150+£0.001  0.070+£0.00  0.056+0.00 0.017+0.001  0.011+0.00  0.015%0.00
2 5 0 1

20 0.176£0.002  0.110£0.00  0.072£0.00  0.012+0.001  0.019+0.00  0.019+0.00
4 2 3 4

30 0.203£0.002  0.157+0.00  0.137+0.00 0.018+0.000  0.024+0.00  0.027+0.00
1 1 2 1

850 10 0.144+0.001  0.054+0.00  0.068+0.00  0.009+£0.003 0.012+0.00  0.0130.00
3 1 2 1

20 0.151£0.005 0.104+£0.00  0.090+£0.00 0.016+0.002 0.016+0.00  0.012+0.00
7 2 2 2

30 0.189+£0.003  0.140+0.00  0.129+0.00  0.025+0.004  0.023+£0.00  0.023+0.00
1 4 1 4
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msUSuanmaleansazaatenen Tuie wazens looain Tagmsinmudasuiiaai o Bude

ﬁ?iﬁ%ﬁ?ﬂﬂ’ﬂmﬂ?ﬂ%ﬂﬁﬁ?ﬂuﬂ HAAINANTIVIA AT 4 1Az 5

~ a 3:' A a 4 3:' Y 3 A a Yy
AT NN 4 ﬂimmmmasmm uagmmaﬂgiﬂﬁiumuaﬂwumma q Vlllaiﬂillﬁ%ﬁﬂjﬂﬁ1iﬁ$ﬁ18

wou Tulennududu 10%

vina (lalasns) Wananhmaiad (M51/809) ﬂ‘%mmimmngiﬂa (h5u/an3)
500 %0.904+0.022 %0,0500.002
600 0.734+0.016 0.032+0.002
710 0.685+0.020 0.018+0.003
850 0.626+0.026 0.016+£0.015

M50 5 Psnanhmaiaad uaziaang Inalumudesvuianis q ilalas lagadieanslessiin (A)
1-Butyl-3-methylimidazolium chloride 0.25 M, (B) 1-Ethyl-3-methylimidazolium chloride 10% (8

(C) 1-Ethyl-3-methylimidazolium hydrogen sulfate 10%

YUIA YSmnanimasaad (nSu/ans) PBnanhmanglaa (n51/an3)
(alasnsg) A B C A B C
500 0.2744+0.005 0.157+£0.008  0.052+0.001  *0.157+0.016 0.089+0.026  0.010+0.006
600 0.204+0.017 0.170+0.009  0.049+0.008 0.104+0.076 0.075+£0.010  0.006+0.002
710 0.259+0.006  0.144+0.004 0.051+0.005 0.143+0.004  0.101+£0.011 0.011=£0.001
850 *0.280+0.003 0.134+0.006  0.046+0.001 0.111+0.056 0.072+0.033  0.005+0.004
=1fFnaninagege
ansienansIde

iioMmsgesrudan 2% (wiv) 11a 500 1uTasmas (35 mesh), 600 luTAsa3 (30 mesh), 710
11TA51505 (25 mesh) tazvuia 850 TuTaswas (20 mesh) lalaslagadirsaralmaeonlaason loa anw
iy 1%, nsalalasnaoin anududu 0.1 M uagnsagaysn anududu 0.1 M swnumsdsuanw
Tasn13 autoclave ﬁqmwgﬁ 121 osesaidoe 1111981 20, 30 1AL 60 UM WUNFIUSDEUUIA 500
TuTn5095 (35 mesh) ﬁﬂ%ﬂﬁﬂiwﬁjﬂﬂiﬂq‘?ﬁ‘i{\ﬁﬂ Flunan 60 w1 llﬁ'ﬂ?mmﬁmm?ﬁﬁmnﬁqﬂ A9 0.383
NRUGIE e‘hﬁmﬁmmﬁwmaﬂgiﬂﬁﬁwumﬂﬁqﬂ Ao wulurudeouuia 500 lulnsiwas (35 mesh) i

@ a2 < = H { v A
suanmmdrensalalasaaoin funa 60 wil Idf5nanimang Tnauniiga fe 0.264 n5u/aas
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o 1 a ' = J
nnmsnaaeshmudesyaniey lalas lagadiearslmdonlansen lad anududu 1%,
ninlalasaaesn Anwdudn 0.1 M uaznsadaisn Anududu 0.1 M wSenve1A01A503 shaker A

a

A3 100 rpm Tigaingd 30 ssruraded nuhTmanhnail§0nms lalas laFadears uaznia
doaalaglimunnudeudiduiiuauiaziios Falusudesuung 600 lulnswas (30 mesh) RUFVANW
SrweaTamdonlaasonlsd Hunar 6 52 Tus nuh 18U5manhaaidadgeiiqa e 0.408 n3u/ans iaz
Snanhmang Taafinuinniiga Aerudesving 850 lulasmwas 20 mesh) AUfuanm@anaig
Tmdenlaasenlad Hunar 6 59 Tua fie 0.034 n3w/ans

idiomsdesrudasvuaca q lalasladadaoas Tmdonlansonlas anududy 1%, nia
YaTasnaesn Antudi 0.1 M uaznsadain anmudutu 0.1 M SawsumstiuanmdasluTasom @
maa Wi 300 Fad 15uaan 10, 20 wag 30 WA nuNFUBEVIA 500 TTATINAT (25 mesh) fluanm
S Tadonleason o flunar 30 1 vz 1805 anhaasfadiniiga fie 0267 nfw/aas dnsy
BmnahamangTaafinumniiga fie nulusudesuia 600 TuTasmas 30 mesh) fisuanmdaears
TR laason lod 1Wunal 30 117 fe 0.032 p3u/aEnAT

NnMInaaesthvusesvuiani q lalas ladadoarsazarenenTauilis Anududu 10%
NUNFIUS8UUIA 500 JuTATINAT (35 mesh) ﬁﬂ?mmﬁmm‘%ﬁﬁuazﬁwmaﬂgiﬂﬁumﬁqw A0 0.904
A5W/aAs 1az 0.050 NF1/ans muaay d@iumslalas lagadiears leeotin 1-Butyl-3-methylimidazolium
chloride ANMTUTU 0.25 M, 1-Ethyl-3-methylimidazolium chloride ANMWANTU 10% uag 1-Ethyl-3-

@

methylimidazolium hydrogen sulfate AMANIY 10% WUNIIUSDEULIA 850 T TATINAT (20 mesh) NV
A 4
AANAIY 1-Butyl-3-methylimidazolium chloride AT UAU 0.25 M v¢ 185 uanihmaidrduiniiga fe
2 4 4
0280 n3w/ans dwmsvlSuanimiang Inanwuuiniiga Ae wulusudesvuia 500 lulnsuas 35
mesh) NUSUaNINAIY 1-Butyl-3-methylimidazolium chloride ANMANTY 0.25 M arosunu uaz 1alTunw
¥ § a
whanangTaduniiga Av 0.157 n3w/aas
I < 1 1 a

wam3snaaoailullay Sun tiag Cheng (2002) 4 lana 133 mslalaslagaalensa naziva
A ' Y Y y Ls' a y 9 o ]
Wearzannsngooirag laa laa uazdminldannz Nguvgiige azganuuduvesnsad oz 1d

= H ;add' I . . 1 Y Y @
ﬂinwmmmaqq UoNMINUITN U physico-chemical pretreatment (U M3 lEnnuiou Lmzmmsﬂu“laqa

[

< . = A 9 2o v Aa 2 o ¥
gn9a211iu auto hydrolysis Tagoalimstnunsat i) wonvniigasield by-product Aaduanas A
ms e Tmdenlansenlad 1% nsalalasaassn 0.1 M uag nsadayin 0.1 M sawiumsiuaniniag
an o J [ . .
ABaanandaiiu physico-chemical pretreatment
9 A
=1 J J [y a I
Wa¥ Sun 1Az Cheng (2002) ldna1n1391 mslésanlailalas lada (alkaline hydrolysis) 1iuns

' o ¢ o % 4
saponification 'immﬂmaqammwuﬁzmﬁmai AU crosslinking xylan hemicellulose uazeanilsenoudu 9

v
a

& A . o q ¥ a ] & . . A
%aM139 crosslinking anad v 1gmeluvesdanyag laanuau e 1ntl alkaline hydrolysis 8199971

1]
= 1

I o an & Ao 9w o o I a Y I H A 9
AumsdFuamnisuianianudidylumsdsuamwiagniluanTuwag laaldituihaaivedng

a K1

AszuumIninae i
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st 18 luTasnnl fraalvl 300 Fad IS anihmasardgaga vazmsdSuanmasudosdionsa

¥ a

a

leTasnesn aAnududu 0.1 M saunumsldanudule Ngaungll 121 esruesadea Insuranimia

u

nglaagaga
v
GG TGITE

X o o d' o W Y &2 Y o A A9y
msvemsnanmalivanmininzandmsumnudes yuiluiagimas ldmamsinuas wag
a a H A a H 4 @ 1 @ ? o a3
Ansgdilfinanimaiand uaziwiangIng ieiauningnszuiumsmineniueanu suiluag
A an (o ~ ' an A o o ' Y Y & ax X =
enisUsuamwimnzanluuaazds iosnnmsdsvanmainandau Huisnuguaanso
o < ' o A
Uszgnd lanmuanuminzay dazidiuldh minaaesldlFduls luluduvesvia nat nazquugii
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wanrae aunIz ldfsananhaaimangay deeusmi lanswiiegnszuaumsmings 118
Y I o a s A o o A ¥ o= = A A
iAo usesniidiudny lumsimaizd esnmsUSuanmsuiunezdesdiilstaium
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VUIALAN HBHANAUAITAZAEUA FIUSDEVUIALANILADIAIVUNIVOIAITALAY TUADINANNY
Aaaa Aa 1 ° - K a H
msazate o1 Iimsilnsenlalas laga limne wagsi i 1dSinanianasaad uazinang Ina

Y v
antlosad la

v a
PNA1IDINOY
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Gnenfinusanamansuiniuma), wiInedoma TuTadnsza0undI5UL3, NFUNNUHIUAS.

AN M3, (2548), mswﬁmamuam‘?yfuwﬁamnﬁ?ﬁaﬂTﬂaﬁﬁﬁﬁ'wuqmwgﬁgq, Aneniinusinenans
wiadin), UHIINGIFUABATAAAS, NTUNNUHIUAS.
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