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ABSTRACT

This/research aims|te improve the: efficiency.df ethanol/water, separation of
chitosan | membrane gmodified / with <Zegolite “NaAl/ py--‘crosslinking, 'with various
concentrations’ of glutaradehyde.” Zeolite NaA was synthesized and then characterized
for particle size, crystalstructure and morphology. by Mastersizer; X-ray diffraction and
Scanning electron=microscopy, respectively. | The  chitosan” membrane modified with
Zeolite NaA'\was sprepared by, sSelltion.easting. The merphology and swelling of
membrane were, observed..Vapor permeation.af:-membrane wasotested’at 79 °C with a
constant carrier gas, flow/rate of ' 8@-mi/mim AcCording to Zeulite NaA synthesis, it was
found that an incrementsef aging)time exhibited-nafrow size distribution. The swelling
and flux were decreased “while*=separation-factorWas increased when higher
glutaraldehyde concentration was used. In addition, good distribution of Zeolite NaA in
membrane was observed. From vapor permeation tested, it was found that flux was
higher while separation was less than that of pure membrane. Whereas an increment
thickness of membrane modified with Zeolite NaA,flux was decreased but separation

factor was increased.
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W. Liguang wazAe [21] fanrsAneinsfvdleladasluiedenduaesings
sendnelalngnusunedlnlalaanagasfialdlunisientinaananneniuaa laaniinig

dl 1 i o =2 I &H‘ = i a 4=lld
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ANAINENNNT IUNNILEN (Separation factor) ARRS
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UNN 3
o a 5
N19ATLUUITIUIRE
3.1 @15LAN
1) NIARZERN (NTATLATIZH) /NUTEN Fuka chemical
2) Tndeulansanlas (1nsediasnzed) ANL3EN Fuka chemical
3) ngmIsanAlan (INgAILATIZY) RINL3EN Merck Co.,Ltd.
4) 1@NULA (INTAILAT i35 Fuka chemical
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v 1
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e c
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3.2 1AFasiawazginanl

1) @qﬂﬂs‘nﬁﬂ?‘muﬁq

2) ganagaunszuunsTiNiule

3) nguliAnnuFeu (Heating mantle)

4) wefludinas

5) ﬁu@mmmmmmﬁmwaﬁmmﬁﬂ (Peristatic pump) : WATSON — MARCOW 34 101
VIR

6) L@‘tf‘lmmmuﬁm"}mﬁ*iuaﬁqmmlfadt,l,ﬁ”ﬂ (Mass flow meter) : 158" SIERRA
INSTRUMENTS 3% MASSTRAK

7) einadulngliAau A (Uttrasonic bty 05 NEY PENTAL $u 14 H

8) gau

9) Lﬂ?@ﬁﬂ

10) QaiandAyTen

11) luipsHmas

12) IPWERNIRRRUAR AT B9690, 250 SABAAS

13) NHAIYENITANBIANAT AL LARSAIA (SEM) - 1155 LEO 1455 VP

14) \aguialAstnTun sl (GC) - Ui VARION F17VARION 3800

15) AN AgBDANTRTA AT e (Fhermogravimétric analyzer)»1igtm
PERKIN ELMER ﬁju BYRIS T TGA

16) isee XRD\Xeray diffractometen) - 13 BRUKER AG3# DE ADVANCE
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naRsaNg1sacanelalngiu
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mefgallananualuaaiaidantiy
Anunlassadrenanaasilalaniaiieaianieiaias XRD
annzlunmeaeslfunaaniinied Cuk, (40 kV, 40 mA) AYNLENAAAY 1.5406
SaARTAN YN 5-60 BIA Step size 0.04 °/s
Anunlassadrnanaeddleladlndaneildannisdunmed  Taevianisutey
Fratnauuuiluaeldluildansiaatng (Sample holder) wEatnnnnAe LR
Fruuanldimsed
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UsTe N AUBIEAN LR IO RN 18 W AANaw.20 ECriemadn et sgnamnil 50-700 °C



a = 1
333 ‘V]ﬂ‘ﬂ'ﬂﬂﬂ?gaﬂﬁﬂ’l?‘lﬂﬂﬂmﬂ"ﬂ'ﬂﬁLEI'BL%’E]TI AMhP

naaevlrz@ninnaaadaidandiunmsanlddaanszusunisiuniule

maganaaaulugiin 3.1

FLOW METER

2 MEMBRANE

U CONDRENSER

o A 150,
()  Jon
(8
@ HEATING MANTLE

FEED TANK

SUF3. NudipAnianer A naetingz aunastidiule

3 a aa 1
(M) 19AfunaNIN)AL250 Haddas (5) BT U
@  aad (8). aTanTdey
3) Y 5 @ y .
wanlFanuFeu LATENATLANSAFINTT YA
IALARTLALIN

@ thuweRawdn ndnLFuImg

35



36

&
AURABUNITNAFAU

1)

UFFUANIUEA 96 % (vAV) AaluInRUNaNT1IA 100 Hadans (1)
vifledantiuann dxd psamuiiuas ussqluad (2)
Wiarwdeulanlduquidpufeuiiainaies 4 (3)

FNENIUER 96% (viv) adluaaaiunas Iﬂﬂi%ﬁumfaﬁmmﬁn(cl) AALBNIUBAANN
19ng TNy (5)

TR RuR AR (6) LgﬁfaL'*T‘Jﬂl,ﬂ?*'mmuaué’mmmi"Lmﬁqmmmuﬁ”ﬂE'Lﬁﬂu @)

Slaeniuea Buianaziin a1 4aasNaNI s eI BE AT UL AR UNT UM €

i
4 24

doa T T ¥ 5 5
dadendy Tnagasthediunmdouii wta@andmullsazgnuidngirseud
TasunTnsnsalsfiufan Taamaisi iardsaiaudenenduliazgnatuiiuaeg
P9ATPLFUARI NS85 U(8)

; = L

NNNINAZA DRI AL RTIHARTY 2 F 11

o sl f cipuertd 7D NP [
ihdingaintiaanrsasiialasinlnsaganadianaga neansialil

@' Ethanol
® \Water

= £ .
3“}]‘1’1 3.2 LLNuﬂWWLL‘ZﬁﬂQﬂ’]i‘LLﬂﬂu’]@’mL@ﬂﬂu@ﬂtﬂﬂﬂﬁ‘:u’mﬂﬂﬁu mul@

Qs d o
3.3.4 ia’kaNNn19ANE

1)

naTe9 TN AN deNTeEe 0.05 - 0.1%(wiw) NRnafelsz@nininnisuandeita-
= 1

@aneny

uatesAnntastiadentd ulalnaunandlelafiapene  (Aouwwn 30, 60
lulanums uaz 30 Tulasums 2 weuilseny ) AAeUss@nsninlunisuanaatie-

= 1
LRBNHTY



37

3.3.5 NISATUIN
o s:E 1 di = 1 i 8
A BunuansitiuiiedenduuazAtANa s lunsuenTeeldgns

Fluxwater = Wwater
Axhr

F |uxelhanol = Wethanol
Ax hr

Flux,,

e L

ANMLA b

4
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X = AndauTuaradaniuealiaisilau
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&2 = Y o [ ¥ Py = & 1 ¥ o ¥ ¢ v 1%
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ARENINITATUITY

N1TATUIUNIAT Resopnse factor (Rf)

; ¥
1. NNFATUIUWIAN response factor ABIUN

.......

/
28 r (3535150 .
“WM“Q.’M
Apvw T
@ (AN P
W 1N /NN 1}/ ;

: 71 m ‘l'l.‘l TAY EAVIAY ’.‘fml “-
‘ ’ 'j' ] II'T ‘ ’

[}

as199 1.1 Fayalunag ?ﬂmfa“lumsgjmm
L L=

I83)A A"
fuilana 192819.5
ANsUle 1.687 kPa
ANNAULIFFENNA 104.66 kPa
g 15°C
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§R39 Response factor (Rf) = Cs
As
Cs = Pi =100
Patm

Rf = Response factor

€ = wlasiauslagluaued
As =
Pi =

Patm =

INGAT
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2. N19ANUIUUIAT Response factor LAVNTURRA

d 0y
AF19N 1.2 ¢

104.66 kPa

15°C
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@r7 Response factor (Rf) = Cs
As
Cs = Pi =100
Patm

Response factor

ANgRT

1.262 x 10°

Rf

ethanol

I
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NNSATUIRIAINANT (Flux) LASUIATATNAINIFO b UNIFUEN (Separation factor )
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1, Aand (Flux)
gme Rf = Cs
As
Cs = Rf x As

Rf = Response factor

ENIUAR

4883 + 0.962274

= 2.7272 %mol

G, =  {00=G,

= 100 -2.7272
= 97.2728 %mol
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wafidusingiug 97.2728 %mol Aalludmnsive = 79.2602 ml/min
wefidumlnaluaaain 1.7649 %mol  Aallugmsinslua = 79.2602 x 1.7649
97.2728
fR3nsiualeen = 1.4381 ml/min
Wefidumlaaluaaaueniuea 0.9623 %mol Antludnsnsiua =  79.2602 x 0.9623

97.2728

0.7841 ml/min
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il
ANGHT n - PV
RT
= 1.0316 x( 1.4381x 107)
0.082x 298
= 1.607 x 10°° mol/min
= 0.0656 g/hr
MEANIUBRR
WNGAT
ANNANT ( \)
SN
0] )
e
f’ andliq
141
AINQRT
BANTUBRN
NGMT FIUX gm0 = 0.0914

1.8 x 10"
507.72 g/hr.m’
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2. ATAINEINITO bUNIFLEN (Separation factor)

gA7 Separation factor (CL) = Yuwater ! Yetnanol

Xwater / xethano[

£
dndouluataarinlunasiias

Y water =

Y o = dndauluaseaeniuealuneisien
e maaluasilon

X anstlau

ethanol
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