nsuengagiaduaziinasitganasazatglalaslaiem
VDI IAIINTEUIUNTLUULUTY

a a a ea  al¥ o € o 2 A as 3
fNoudion Mygneddyd |, Fsvinnd wloursde” wazqlsiad Snusidy

mintita_p@rmutt.ac.thl, thiravvat.m@en.rmutt.ac.ch, juraivan.r@en.rmutt.ac.th3

*

1*3 a a )~ a 1 a o a o =
NIAIVNIAINTIULAN AUSIAINTINATANT NWW'JV]EJW@EJLVWIUI@EJT’I‘U@N??@ Yy

Received : 12-Nov-2018
Revised  : 22-Feb-2019
Accepted : 12-Mar-2019

UNANED

mitedAnunmsueneageadisnisnsessedusansfiawmsdu (UF) wazn1sindy
ianasidienisnsesseiuululawmsty (NP anansazanglelaslaenvemeiudes
nvaaesUsznoudsiwauTy 5 siafifimdnluanadanisnsos (MWCO) Anafudsil nng
n389380 U UF (PES500, PES100, PES10) kAzn15n5095¥AU NF (NPO10, NPO30) NSyuIu
nsdanflamsduriinisnsesuuulnavansiisnsinisiva 3 A1 (30, 50 wag 75 mU/min)
Tngansazaneiwesiienyos UF gndeudngnisnsesunluilamstunuudamedanuduasou
LLUSU (TMP) 4 #i1 (10, 15, 20 wag 25 bar) KaN15NARRINUI Wandinesiiienduiusiu
9n3Inslratay TMP ag1efitodiAsy wulusy PES100 8ns1n1siua 75 mUmin Thavang
WesilengIgnvaIn1Inses UF dmsuainisiniuwagiad 1hna uazienIueaTadNIINTaN
seU UF uay NF dustudednafifoddniua MwCo nalnvhdrdauuuidnuugiuuuudiass
wosudleflvian R gean dwsuvhdrdanuudundulalls (F) nudmiusu PES100 Tofen IF ¢
flan (18.3%) u $asan13lvash (30 mU/min) deduius fudwdndinesfion uonainiiile
Snanslvagetiu M IF Ssusiuruingwiunay TMP

aandgy: lelaslawn dansflawmsty uludlawstu vdqas

215d1S3AINSSUANENS S1BUVAASTYUS




Separation of Cellulase and Reducing Sugar from Napier Grass
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Abstract

This study investigated separation of cellulase by ultrafiltration (UF) and
reducing sugar by nanofiltration (NF) from the Napier grass hydrolyzate. Experiments
were consisted of 5 membranes with different molecular weight cut-off (MWCO):
PES500, PES100, PES10 for UF and NP0O10, NP0O30 for NF. The UF cross-flow study was
carried out at 3 flow rates (30, 50 and 75 ml/min). Permeate from the UF was used as a
feed to a dead-end NF which was operated for 4 transmembrane pressure (TMP) (10,
15, 20 and 25 bar). Results showed that the permeate flux was significantly related to
the flow rate and TMP. The PES100 yielded the best flux for UF at 75 ml/min. Also the
rejection of cellulase, reducing sugar and ethanol in both UF and NF significantly
depended on MWCO. Fouling by cake layer formation provided the highest R* based
on the Hermia fouling model. The irreversible fouling (IF) of PES100 was the lowest
(14.3%) at the low flow rate (30 mU/min) which related to the declining of the
permeate flux. In addition, the IF was influenced by the MWCO and TMP in the limit of
higher feed flow rate.

Keywords: Hydrolyzate, ultrafiltration, nanofiltration, fouling
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LY 891 Trichoderma reesei Las 8 @6
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A1591AL A1AIBIIAINTTUAL UNINeae
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d' dy < a
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M13199 1 AUENURTDLUNLUTY

LUNLUTU danslansdu
PES500 | PES100 | PES10
MWCO 500 kDa | 100 kDa | 10 kDa
uil (cm?) | 245 155 | 155
BUHLUIU uﬂw’?\JaLmﬁﬁu
NPO10 NP030
ANNITANAU 35-75 80-95
Na,SO; (%)
Nt (cm) 196.3 196.3

2.2 N52UUNISUSUENINLAZNNS
nanasazanglalaslatn

ne nudedgnusuaninag ae
asazaeluieulansenlennnuidndy 2%
(w/v) Usuna 300 ml sloUSunauneln e
50 ¢ a1ndu i nsl o sAausy 7
gaumngd 121°C1Jwaan 1 hr 21nTuLN
Srefreinduauanndunans sudemn
ouflgamni 80°C aunduudesiinudu
NN 129% [16]
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USunnugagiad woRRiR, teaiag waste
yuea NnfuaunsesiiuTinniwag.ad ue
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N509EAU1IUN veawaaTildluinies
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min @sazaredmlailuldduastouves
NIZUIUNITNTDITEAUDANT WAL TTY

2.3 NSTUIUNITUENAYLUULUTY

A3 09 fld @M UNIINTRITEA
dansiflawmstuiduuuulnaving (uS¥n
Spectrum Lab, USA) vinn1snsaslaglaonsn
n1slna 3 A1 Ae 30,50 Lag 75 mU/min
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%R = [1 - (Co/C)] x 100 )
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[17]
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PES100 51.6 26.1 20.1

PES10 67.5 36.9 30.7

NPO10 97.5 ara 31.9
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wuwsiluvas Ao suiifvungngulng
fTuurllulieunialvawd1lugaduniely
snsulauinninFavinlvian IF gandn [24]
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wuudunauldldvesuuiususzavunly
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Before UF [ After UF
54.3% IF:

IF=14.3% =25.0% IF=23.3%

L, (g/cm? min bar)

PES500a PES100a PES10a PES500b PES100b PES10b PES500c PES100c PES10c

gﬂﬁ 4 IF vo3ulusy UF (3, b, ¢ v 9n51
A1stua 30, 50, 75 mU/min)

Before NF IF=51.1%
After NF |F=38.5

233,39/
IF=29.1% IF=33.3%
IF=55.8%

L, (g/cm? min bar) x 10

NP010e  NP010f NP010g NPO10Oh NP030e NP030f NP030g NP030h

g'ﬂ‘i/"i 5 IF ¥03u3LlUsU NF (e, f, g, h fAi®
ANNAY 10, 15, 20 way 25 U13)
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LUUINADWTDSIIES

b~ R

LU CBM IBM SBM | CFM

PES500 | 0.918" | 0.959° | 0.941° | 0.983°
0918 | 0.945° | 0.933" | 0.969"
0.917° | 0.935 | 0.926" | 0.950°

PES100 | 0.931° | 0.970° | 0.954° | 0.990°
0.959° | 0.977° | 0.969" | 0.987"
0.958° | 0.974° | 0.967° | 0.986°

PES10 | 0.951" | 0.971° | 0.963" | 0.980°
0.837° | 0.858" | 0.848" | 0.874"
0.911° | 0.943° | 0.928 | 0.967°

NPO10 | 0.875" | 0.956" | 0.921° | 0.994°
0.771° | 0.910° | 0.852° | 0.976"
0.812 | 0,925 | 0.877" | 0.979"
0.808° | 0.911° | 0.866° | 0.969°

NP030 | 0.918° | 0.954° | 0.938° | 0.979°
0.886° | 0.934° | 0.912° | 0.968°
0931 | 0975 | 0,956 | 0.994'

0.870° | 0.936° | 0.906° | 0.976°
"> do $h31n15bua 30, 50 wag 75 mUmin
way “" e maruey 10, 15, 20 way 25
V1S ANAIAY
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