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Abstract

This research was studied an application of solution plasma process (SPP) for
degradation of cellulose to prepare reducing sugar. The effect of degradation
conditions on the % vield of reducing sugar were investigated. Various types of acids
including sulfuric acid (H,SO,), Nitric acid (HNO,), and Hydrochloric acid (HCL) with
concentrations in the range of 0.02 to 0.08M were studied. The applied pulse frequency
of bipolar power supply and plasma treatment time were varied at 15 to 30 kHz and
0 to 300 min, respectively. In addition, various mass ratio of cellulose to hydrogen
peroxide were added. The amount of total reducing sugar produced by SPP was
determined using Dinitrosalicylic Colorimetric Method (DNS) and the cellulose
crystalline structure was analyzed by x-ray diffraction (XRD). The results shown that
using 0.08M sulfuric acid at high applied pulse frequency provided the highest %yield
of reducing sugar of 50 to 55%. Moreover the addition of hydrogen peroxide strongly
promoted %yield of reducing sugar. The suitable ratio cellulose to hydrogen peroxide

is 1:0.075.
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annsovutiiiuianaimdld Fuanduguil 24 volundnalsditnuannluemsi
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31) Tnel¥gamgiinannin 180 svrwadea Franihlugmsdesaamimanglaa [32]
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o l-:i 5 I ar o J A L= = = 1
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e 1 d'd ey & . el =3 o Say ar 14 1 [
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I
~ o

c{ Y A = o’c:l' B’
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v
@r
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2.2.2 msbalasladasaglaadeaulal [31]
mstevaarvsateulal thaneluladmadeniiineslililelnsladawaglad T
oulasiflddodn viagead (cellulases) ga1nsalau1an Trichoderma reesei Aspergitlus
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gwdunsielasladaseglaaliiuhnangleafioamgilunsiinugiseisn aghlsfian
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OH |1 OH OH Wiy, o

o e -
[ 0, 0., OH ||()-€:O (I]‘ - Ol
HO 70 HOD O

OH UH OH OH
1 i
OH on_ Ot ll
HO o 0.0 QI HO 0 + HO /‘Dll,
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Ol oH an on
eI 116 mi 1,0
. (OOl OH
to I R
H?[O OH + 1o Z(HO? HO a + H
o - HO Mo OF
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sUn 2.5 nalnmslalaslatawaglaamense [49]

2.3 ASEUIUNTINAENINNIAVDANAT (Solution Plasma Process) [34]
wanaurfgnieveananiumaluladlmifivssaniamuahidodsuwivany
maduaTeiiaam fueussiuuly mivfulssiluinvemeued msvhiaiids wasns
dovdanuansusenoudundd Tedafivasnszuaunswananipmavesmanfensudaeynia
Ammdadhilasanizwilansondasinea (OH) nszvIuNINEENT TN AIAYDIMET
awnsadindunigldgumgivionasanufuussoina uaghifesldasiaiffiniuguuse
guvYeInanaNIignIavesnatesuyeanlugasdife diunsnwiaeiduwaisuwuu

. o v Eill -:J =y A ar 5 s 13 a.-.i
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Liquid
Gas
Plasma

>
‘@3
Gas/Liguid Interface

Plasma/Gas Interface

3U#l 2.7 wwuhaewassardunignirvesviad [34]

2.4 Miassvanulunandismaila XRD
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] i :J 14 at 1 . N . A 1
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=
logo  FD
' - o =
EWINg 22 T4 24 8360 Aauandlugun
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o’ g =9 =
2.5 A1sInviunnunnasadflamalin DNS [35]

n3nTaTatmaTftgaienaiia DNS Inelddns Dinitrosalicylic acid Rochelle salt
. N . . = ' v o o

Phenol Sodium bisulfite wag Sodium hydroxide Iagnanssinafoziiniisnaiu Rochelle

° v o ) ~ ¥ w o ¢ ° R %) =]

salt Yutfitaafuoondauazanoidnduansialaud Phenol viuthiifuasLduveddn

a <% . . . ° = 2 A a 4
Radu Sodium bisulfite ¥mifidnELanes MuyesdntinaIn Phenol Adunisvaassasil
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m‘SQLUWLﬁEJﬁI’W]’IﬁﬂQIﬂﬁLﬁ’éNﬂﬁﬂgﬂﬁ’]aﬁﬂiﬂﬂﬂiﬁU‘mﬂ’]'ﬁﬂaﬂ%m‘ﬁl}u Modified reagent 73
AunaNY94 Dinitrosalicytic acid 1 1adidus Phenol 0.2 Wasidud Sodium bisulfite 0.5
Wadidius Sodium hydroxide 1 wWadidud lagminmaasdunismaass Modified reagent
sxfoudin Rochelle salt Jusaiu tiobildiedavduud wasaeiitlyuuisfunseand-
wdufutalid sannsouidg i lilaensidisdaladdl uiawud wasluntsmeaesld
naapUduLlAsudiunauvetieLud wudtnnududuves Sulfite azifiuanuduvedd
Inndigalasliivhareminianglaad 0.05 wasdiud Sodium hydroxide R QY IRTHE AR

i

o 4 o o vow T o %
Waduaginarsiinianglaalunanieaiuiiesnanduiu 1 wWedidusd sufmeandudinn
| 1o H = v ¢ -~
flaslaglsivinanehmanalaa annadudues Phenol 1 0.2 Wastdud wxtfinmuiduvesd

2 | 1= ] © H L . . . . ~
launnign wazlifinanonisyiapuiananglag Anadaduves Dinitrosalicylic acid 91 1

P = ¥ v < 1y ' o S o o
Wadidud anfiuanududliuinian wazliflnadenisiiaeimanglaaiduielny

| | | v ¥

phenol Tuunansdl earuazaanaune Wy nsvadoulwagLoalivaasiahaanglaaiy
carboxymethyl-cetlulose-citrate 2214 Modified reagent #aunU Rochelle salt 20
wWesidud wiedasfuSioioudifionszuiuniseandndu Tnglifisusia Rochelle salt vidsan
a aan v ] a = o s v ar ) ' o [T e
BrUFAToud uidmdniaufntoudmsitedayliaunsaiulildadunan 8

fgannnsiin Rochelle salt naainufnsen

2.6 WiAnvasIseiiflaadas

Wi f.el. 2011 Fang Z, wagame [40] ldvimsdnwimswmisunglagatnmilelasia-da
waglaatinumall 423 K Meduswjizenluguuuveymautlu hydrotalcite igndaaszi
#8 Ma(NO5)asH50 Uaz ALNO5)5H,0 Tngluntsveasdldvinsuiuaniwaaglaasioainu
Fouanlulasiav mﬁﬂﬁuﬁw1ﬂlaimila%aLﬁdagiaaﬁ'f'naLtﬂaL%EJulamaﬂlwﬁ'LﬂuL';m 30 F7114
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msfnwiluandtiidiuin ayniauily hydrotalcite Flfiludinswiisenlunslalaglada
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fouraidaule asonlediivszdndamidazdussfisoilmnmadosdmivnislainglada
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Y p.d. 2012 Zhang F., uay Fang Z., [39] "Lﬁﬁnmmﬂaimslas?iﬁﬂaqiaﬂlﬁﬂuﬁwma
nglma lagld CaFe,0, L{‘JuﬁqL%ﬁﬂﬁﬁ‘%mﬁqﬂﬁmmzﬁﬁm CalNO3)pqH,O UagFe(NO,)yH,0
Taslunrsnnaosldrlulnsigaglagurdiuaninaig [AMIMICL (1-aliyl-3-
methylimidazotium chloride) wazlalasladaludaisaufjiten CaFe,0, AU IMVDY

A ar st A 1 ] o’ g ] Lo ] A =
waglaangnuiuaniw 0.45 n3u faseUj)iaen 0.5 a5 Uazan 150 Uadans gy 423

K Hunar 24 Flus denFeuiisusewitnslelasladalulasisaglaauaznislalasla-a
saufudnssinendelilasieaalaafiumsuiuanm wuinslalasladdlilasiaglaa
Tngswnds it eliiliiAianglaa dwsunislelasladasuiudussujidendely
Taswaglaaiiumsvivanmldirfesaznaldiiu 49.8 Wedidud uansdiifuinisiu

anmiaglageig [AMIMICL uasldfiasauijisen CaFe,Oq Tunislalaslagadaasuviilvises

v [T T
=4 &

aenaldwosimariindy veiliesnnnsuiuanimeaglaasie [AMIMICL waznsuailu
dwslumsduaSumaimendnveusaglaaiiovibithuazdussjitewdr davaglaa

] a oy ey @t 1 d"!
iwavhuidenuazaareiusslinnniy

U A 2012 Morates-delaRosa 5., wazanz [38] lviinisdinennisnssunglagannnis
degaarviwaglaa lavnisdgaglaaazatreluaisasarslenadn 1-butyl-3-
methylimidazolium chloride ([BMIM]CL) ﬁqmwgﬁ 108 KLJuan 15 unfl wagvinng

=Y

lalasladasansalalasaassn fgamad 378 K dunan 3 49lus snduwinsimBua
ﬁwmang‘lﬂaﬁaa HPLC wu*j'l"l,ﬁﬂ"]%’aaazwa“lﬁﬂuaaﬁ'\manqiﬂmﬁmﬁauﬁ’uwﬁmﬁm%?ﬂuﬁlﬂ
Faems 99.6 Wadidud nmsinwiiiiandliiiiuingaglasazansluasazardlessiin
[BMIMICL ﬁauﬁﬂﬂla‘lmﬂa%mmﬁﬂmﬁm%’aaazwalﬁma&ﬁwmamq’l;—wmﬁmﬁauﬁuwﬁmﬁm%ﬁ
ﬁuﬁlajﬁaqmagq‘lﬂa’lﬁna%ﬁaq 3 dlaa TngUszuna weiilasainannsdneanud

sesumArasEsazans [BMIMICL annsadwansenugenainujisenlelnsladale

U A./.2013 Ni J, sazane [36] lavimsdnwiinisudanglaaaniwaglaauuuaey
funau Taeduneuwsnidunisusvanmeaglasieanauiundninsnisin mcc
(Microcrystalline cellulose) 412U 30 n¥u azareniaealvinaududy 85 Wesidud
TneGanms 200 faddas Wunm 1 Flus sunseiuesaglagasareifuasasans s

o 124 24 4 ﬂll -y =
Ptulenudeudl 50 ssrwadua Wunad 1 6 4 9l waziduesiues Usung 600
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Nadany 'Lﬁl,ﬁﬂmsnawuagiaaﬁmmazﬁw‘lﬂé’wnimwaaiw%ﬂaanﬁmﬁmé"uﬂﬁsmm 3 0%
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Inen1saraislunisnsauaziluanaznaulvddsauduninuagszaunis Depolymerized

veawaglaaiinaneiovazualdvenihnianglaailiain MCC
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Usenaume Cu®t uay Fed* azdaadudnsmsdaeivodlalngiu agnlsinuansuszneu
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Y
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