v ) = s a ' a 7 o o %

Nadnan WZJHQ’NF] 2 ﬂﬁ!@]iﬂll@%uﬂiQi@uillmf]ﬁ“lfiﬂulﬁ@]ﬁTﬂ5‘1JLLEJﬂ1!TEJE]ﬂiﬂﬂ
a1FazaaenIuen (PREPARATION OF ZEOLITE MOLECULAR SIEVES FOR
WATER SEPARATION FROM ETHANOL SOLUTION) 91915 fﬁl‘iﬁ Y :

@ @ 4

Yy 4 = ~ 9
AYIYMITNTIVIGTY AT.0A IR IAUIUUN, 90 rU.

o

o S A o o 3 Y o
nuilingszasAiedmidmeenainmsazatseniuea Tasldnszuiumsgady
Y U = I Yo ¥ J U N Jd a v
waszunsasouluagaidlelad IdihmsdunsiziaszunsssouTuanadle ladaiiania o
=Y o ¥ a a 7 o Y ¥ LR s
uazlgiiluargaguii ezuaFunazuauas luddunsizid ldeinlaszaslud dudlolad
. I 3 7 . o N Y %
Toiauute (zeolite NaA) uazdlolan lw@oumdnd (zeolite NaX) dunsizw Iaa1mmau ¥4
v a o Iy Y o = S a a @ = = I
wuhmaadausin ldlanyuzmwizvesidle laguaazaiia laolifissigma@eazinnudy
2 = 2 3 da o i - 2 2 2 2
wangs & Telad TmRouonazd Tolad Is@eudndniSunasudio K Mg ca™ s’ co”
2+ 2 o o { ' %
N o’ owag za” wasminnsdSun/aeudiouna leseu wudlaseasrwvesdleladgn
° ¥ g = v £ o oA a s
ez Sesazanuiluninanasiosay 20 - 60 Yuegiuwstiavesiloladiazinalosou
o ’é = o
msfnINIgasuihnnemusaiuiuiosay 850 Tasi3es Taold F1e'lad
< o o < { o {
Taidowe Ve lad ImRendnduard e lad lv@ouo & 1o lad IxReudnsngnilsunlaou
v + 2+ 24 2+ 2+ 2+ 24 ' o 9 4 & Y
MK Mg Ca’ ST NiT Cu’ 1ag Zn' WUNANNGLIUUD BN IUDARNIUINT DoAY
3 9 = v v Yy Y A
85.0 Tao5uias Wludesay 86.5 - 93.1 Tavilfuas uawunanududuveuenIUoaliiy
¥ v = y 2 2 8 od o {
qeuunadovar 982 Taeil3uas iedTolad IwRoue &1e'lad lsdoumdadngnisunlaey
¥ 2 A qu Aa Y 9 A 9 9 = ' 2
A0 Co” e lHomupanianududuisududooay 95.0 Tasal511as wunaunsamuaNy
) = a A o o A <
WuTuvesemueailuosaz 99.1 - 9.8 Tavil5uas luvnsNdgaguiivasauns o
Y Y Y A Y
anudnduvosemuea lnionlsynuiovas 1
) o a e : ) L& Y
Tunstiveseziaguuazuauas luanunanuduiureueniusamuiunniovas
<3 =y o 4 a
85.0 TaulSwas lufesas 96.4 way 94.9 TavlSuias mudidy uaziiie l¥anududuis udu
< < S
WuFevaz 95.0 vxlinnuuiuwesenueaiuIniooaz 95.0 iHuievas 99.3 uaz 99.6 Tay

131195 auaeu

< -

- - A ” Wvl/“
MUNIBUAN NMYUDFOUNANH

14 \‘ N »y
sfinu 2554 MoTiFe01T TN o Y e e
N——




KONGLA MUENPOOWONK : PREPARATION OF ZEOLITE MOLECULAR
SIEVES FOR WATER SEPARATION FROM ETHANOL SOLUTION.
THESIS ADVISOR : ASST. PROF. KUNWADEE RANGSRIWATANANON,

Ph.D. 90 PP.

ZEOLITE/ANALCIME/CANCRINITE/MOLECULAR SIEVES/ETHANOL/

SEPARATION

The elimination of water from ethanol solution was an objective in this work
and the adsorption process with zeolite molecular sieves was applied. Various zeolite
molecular sieves were synthesized and were used to adsorb water. Analcime and
cancrinite were successfully synthesized from diatomite; and zeolite NaA and NaX
were from kaolin. All the products showed only single phase of each zeolite with high
crystallinity. Only zeolite NaA and NaX were modified with the following cations
namely K*, Mg, Ca®", Sr**, Co®", Ni** Cu?* and Zn?*. After cationic modification it
was found that the zeolite framework was destroyed and the percentage of
crystallinity was decreased 20 - 60% depending on the type of zeolite and cation.

For the water adsorption from 85.0% v/v ethanol, it was found that the
percentage of ethanol was increased from 85.0% up to 86.5 - 93.1% v/v with zeolite
NaA, NaX and modified zeolite NaA and NaX with K*, Mg?*, Ca?*, Sr**, Ni?*, Cu®,
and Zn**. However, the ethanol concentration was significantly increased to  98.2%
v/v when using modified zeolite NaA and NaX with Co?*. When using the initial
concentration of 95.0% v/v ethanol, it was found that Co?* modified zeolite NaA and
zeolite NaX could increase the ethanol concentration to 99.1 - 99.8% v/v while the

rest could increase only about 1%.
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In the case of analcime and cancrinite, it was found that the percentage of
ethanol was increased from 85.0% v/v up to 96.4 and 94.9% v/v, respectively. When
the initial concentration of ethanol was 95.0% v/v, analcime and cancrinite could

increase the ethanol concentration from 95.0% to 99.3 and 99.6% v/v, respectively.
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