ﬁ"i‘ﬂi ‘qﬁtum. 2552, miuﬂmam‘uaaaanmmi‘mﬁnfﬂﬂﬂismum‘smmiﬁu
wasuwnlwastu. InmiwusuSyginenmaasumiinge ahendn

walulatdimw Jadadneds yninedsyauni.

o

‘4 — =y @ b
awsditEninminug: ua. a3, knnd wihfumes, we. uTe yaened,

2. 89, HUNT Mudu
UNARLa

aw § Jaw o P w 3
riRsaNuTingtadiafnnmsusnyainay 2 vilade vesuaueMUaiUh wazta
useuaa lhwind v Mgssuuaausuwafinlwasiulussduiaslfians Teed
= 8 L J-l o 1 L g L =i -
nsfanaeanusumimsmiiidnuasduwdnne 2 rlialdun wagladariion ussiwaglomadioy

fmewsdwashilakaanagad (PvA) 10 wadiud liunadmuumsediufnsimmusuluszuy
wasimsutsiudadendnmlaun amndutuamuss (10, 15, 20 uax 30 wasidud) narlums
WussUIUIHRBIIWaLsy (15, 30, 45 uar 60 W) gumpditliiumsilou (50 , 60 uas
70 BIFNITABRd) uarANNAUMuIWDSHeN (50.8 way 101.6 Hadwatlsan) Taudssaninway
ssuunsume s uwastu ardssdulumansasawdndg (1) dudaimadnisuen (00 uasd
Friifsamsunnanslussuumafiuwesiy (PsD wamsnaaaslagmliwui winusuissasiadi
enuminzanieslflumsusniamusasennntsranTRaaILa Tu‘i:uuLwai'l.nﬂwaﬁﬁ'uﬁa.mﬂqﬁ
60 ssAuwaldind sswnlism o T UasMRINEaN MBI AR 88NN Y DIHNEAE I LES
Tnhwinuaziemuaadin Tenldwuusuaglosasdianiisointy 45 uas 30 wif edey Ty
nadinslfumususaglaandau PVA 10 wedfuderiidnnniu 15 war 30 Wi mudey el
mswlsiuszauamaduuemusany Warivemndntuemuasssi e manduare pSI a4
easugssiiadiuu T fuiy usilasninamiusumaglosadou  Pva 10 Wadiud &
aumnirewhuasmuadsuinumusunsiiiinmes witusufimmmnuiunniy dewalia o
g Johhildmwandlasnhasusursglaaazdion uasiflaiimsdnmlasfinenududnunwadi
elasldunnusuiiaassionuh mwdndrasaamiomuasluimsinanss usdlsRnsond o
wozA PST yamuTHwagladerfiemwut anasthdiulumamauusnusu snculunsdivaan
wauaglagiefau PVA 10 wafiudiineen o uaza s sdudmian Tavasudlaaifoudo
ﬂszan‘ﬁ‘mwummumﬁu'ﬁqaawﬁm’lumsﬁwﬂﬁ'ﬂﬂaaumiuﬂntamuaaaanmnfwﬁ'n'lu‘:zuu
watuTmwasitwasiuwuh ewdndlialodidesiu udeh o0 (577.366) uazd PSI (136,022
ASuADMINLNATUN) rivasiusuaglasastianiimgniuesldnoinnnit (45 wil) dalfam
wiuaglaniadou PVA 10 wWadiBudiliien o uaveh pSIahiy 330.174 war 72.747 niudamm
wasind aaddy Sl nusuesglagazhiomhesiianumnzasiasinnfuniemuasasn
mhwinlussuuERNe fu U wesTy



Nirachorn Chutinate.2009. Ethanol Separation from Fermentation Broth by
Pervaporation Process. Master of Sciences Thesis in Biotechnology, Graduate
School, Khon Kaen University.

Thesis Advisors: Assist, Prof. Dr. Pakawadee Kaewkannetra, Assist. Prof, Samart

Moon-amart, Dr. Tinnakorn Kumsean

ABSTRACT

The objective of this research work was to study the separation of ethanol
from two types of mixtures; ethanol-water and fermented sweet sorghum by a
laboratory scale of pervaporation (PV) system. Two type of circular flat sheet
membranes; cellulose acetate and cellulose-10% PVA: polyvinyl alcohol coating was
used. In the system, the membrane was place on top of a membrane reactor.
Variations of operating factors such as ethanol concentrations (10, 15, 20 and 30%),
PV times (15, 30, 45 and 60 min), temperatures (50, 60 and 70°C) and permeate
pressures (50.8 and 101.6 mmHg) were investigated. The performance of the PV
system at each operating condition was evaluated in terms of flux, separation factor
(o) and Pervaporation Separation Index (PSI), respectively. The results was generally
found that both membranes were optimally operated at temperature 60 °C because of

giving in the higher «. For the PV time, when cellulose acetate membrane was used to

separate ethanol from the mixtures of fermented broth and ethanol-water, the PV
times were achieved at 45 and 30 mins, respectively while in case of the cellulose-
10% PVA membrane, the PV times were obtained at 15 and 30 mins, respectively.
When ethanol concentrations were varied, it was found that as ethanol concentration
increased the flux and the PSI were trendily increased in both membranes. Whereas
the cellulose-10% PVA membrane was defined as hydrophilic membrane and was
coated. Therefore, the flux found was in less than cellulose acetate membrane but
showed in a higher «. When the permeate pressure was increased in both membranes.
It was found that the flux was decreased however in case of cellulose acetate
membrane, the a and PSI were decrease that was corresponded to membrane theory.
An exception was found in case of cellulose-10% PVA membrane, the flux and PSI
were slightly increased. In conclusion, efficiency of both membranes were compared
in separation of ethanol from fermentation broth in PV system, it was found that both
membranes gave almost in the same flux but the a (577.366), PSI (136.022 gm'zmin")
and PV times (45 mins) for cellulose acetate membrane were higher than in case of
the cellulose-lO% PVA was used and showed in o, PSI and PV time at 330.174,
72.747 gmmin” and 15 mins, respectively. Therefore, cellulose acetate membrane
was possibly suitable for using in separation of ethanol from fermentation broth in the
PV system,





