241818

v Y a = L4 0=y o A d o =
WAV INUIUNUT msandSuiaeanesea ludesarenszuiunsnauuvveea ludn
nuwnNA 12
3 o at a'ﬂw "’ﬂ
Aoy unNaMiyyanyal Ysuzaou

d = ar = ar o
219156015 ¥ f.A3.5aU1 I5eTAUIUUN
nangas INTTUNAATUIT MR
MU IANITIMA
MAIYI WINITUIAT
MY NSNS
N.A. 2553

UNAAUD

»
at o o

aw o ¢ A 2 a o a dw o a da v
NIl IagUsyasaieAnyINsandTnaueanesea luliss duns1ziiaziios 13 9Ay
c:t = i = aoe o
AsZUUMINAUIYUeBd 1A (OD) wuusuilgdnyt Ao Twdliladdudgeelsa (PVDF)
wiiadulonais msnaasaseonidu 5 dau lunisnaassnsuusaidunsAnyinayeend
1 d =% =
ulsa1eq e s wwosdisazaisduaisilou AMumsazawoedlu@n uazgungiives
3 ¥ - y i‘l 4
szuvlfFansazanseniueadevaz 5 lavdsuias uazin DI Wuaistleuuazaisazate
= o o 9 1 9 H =
poa luAnmuday laglvesteulvaluveveudulonals luvaznasazawesaludnlua
1 r [ a‘: o o - a -3’ - a 1
1u shell INNIINABINLI MHAnTiazHanseMUBATA RV LT DINUANIWS IV
n’: -y " ar @ [ o e :f ] v
@13az10Nd0IA U uazguull Tauadnd teniusaszganidndrii uazwudim
ar - n( v 1 - 1] d' =5
dudlszdnimsawmuiadutlougnndaisazarwosaludn dauin 2 (Jumsdnyins
1 1 L] o - ‘l( L 1 1 s -y ‘h‘l
2I0MNIAVBITTUY WuN Mdulszansmsmemuiavesmuusuiimigandudssansms
smnamumsiloutazdumsazawesa ludnunn uaaed ManudumMurdnegnIIdI
= ] é e = o E
asazawooa ludn daun 3 WumsanuinsaalSuaueanssed lavldaisazarwenivea
= o = o o 1 w o :
Zovaz 5 1aolsuias uazidesvsuiumsilou imsnaassadunar 4 ¥21ue wui1 Wéndin
w - o v v Vv ¢
uazndndenusaiimanauiionarlunisnaasadiu 1l uazwunamnseannududuyea
muoanniovaz 5 lavlSumsmasdosaz 2.9-3.0 TasllSuas daun 4 Wumsanuinis
a o o o
qauoa1s 1¥ndusd (3-methyl-1-butanol, ethyl acetate 1Az acetaldehyde) Tuiduidunsigvnay
o f a P A A < ) ' W
Wesese wu Wamuanuswesasazarsdutlounaznarlunmimaaes wwdnalvaini
¥y a 4 a o o 3y a > a & a
WuduvesmsIinausansmuriaanas Taslimmsgydvans inausansluidvissaay
o o o ] A 1 v = a 1
Wosdunsiziunnniniosas 40 Fawud ethyl acetate sriimmsgadoats inausagand
’Iw [ ] A ¢ =
acetaldehyde 110% 3-methyl-1-butanol WannINTidany MM geydoans Iindusaluidiosaga
] =t ¥ a o o o « ' Y ﬂ ﬁ
anmmsgioats nausaluideidunsizd vazminaaesdugaiie Wumsfnuins
- = 1 -~ = 3 o o LY L4
wasvANuusudolalasiu wud msmdsuRnumusuaslalagiuir ldadng

4 ' = ¥ a A a o EFURK - a
lﬂ'fl1uﬂﬁ‘q~‘l‘lm ll.‘ﬂzfl'lﬂ‘l'iﬁiylﬂufﬂﬂﬂﬂﬁuiﬁﬁﬂm lﬂﬂlﬂﬂvﬂutunmiu‘ﬂ111H1uﬂ1'il.ﬂﬁ8'ljﬂ']



241818

Thesis Title Dealcoholization of Beer by Osmotic Distillation Process
Thesis Credits 12
Candidate Ms. Thunyaluk Pamasorn
Thesis Advisor Prof.Dr.Rattana Jirarattananon
Program Master of Engineering
Field of Study Chemical Engineering
Department Chemical Engineering
Faculty Engineering
B.E. 2553
Abstract

This research investigated the dealcoholization of beer by using osmotic distillation (OD). The
membrane used was polyvinylidenefluoride (PVDF) hollow fiber membrane. The experiment was
divided into five parts. The first part studied the effects of operating parameters, feed velocities,
osmotic solution velocities and temperature on process performance. Ethanol solution 5 vol% and
deionized water were used as the feed and osmotic solutions, respectively. In the experiment, the
feed solution was circulated in the tube side while osmotic solution was fed in the shell side. The
experimental results showed that the water and ethanol fluxes increased with increasing feed and
osmotic solution velocities and temperature. The ethanol flux was higher than the water flux. The
mass transfer coefficient of feed side was higher than osmotic side. The second part analyzed the
mass transfer coefficients of system. The results showed that the mass transfer coefficient of
membrane was highest. It can be concluded that the main mass transfer resistance was in the
osmotic solution. The third part studied the long term dealcoholization. The tested solutions
consisted of 5 vol% ethanol solution and beer. The experiments were performed for 4 hours. ‘The
results showed that the water and ethanol fluxes decreased with operation time. OD process can
reduce ethanol concentration from 5 vol % to 2.9-3.0 vol%. The change in major aroma components
in synthetic beer and beer (3-methyl-1-butanol, ethyl acetate and acetaldehyde) during the
dealcoholization using OD process was also studied. It was found that the concentrations of aroma
components decreased with increasing feed velocity and operation time. Aroma components loss
was over 40 percent. The loss of ethyl acetate was higher than that of acetaldehyde and 3-methyl-1-

butanol. Moreover, the loss of aroma components in beer was higher than the loss in synthetic beer.

Finally, PVDF membrane coated with chitosan was used. It was found that the coated membrane

provided higher ethanol flux and lower aroma components loss compared to uncoated membrane.





