
.1 A ~I.J ., .J
11"S"1"Sul"S'lfl~ uYl 12 ~UUYl 1

L3J~lVU -nUV1VU 2542

.., ~
m'jU1U~~a\'4~'r11~iJlmA

1~flmiJ1arll
1

.zj1f) 1ar/t (Zeolites) L i:I'U al'iU'i::n aUf) ~~1 'U'HaLn'Y1 al~~::m'1fL~EJ2Jma LLflaL tiEJ2JU'i::n au a~tJ;1EJ

(Na O.AIO .nSiO .xH 0) 1f1'i~ai'1~21~n~tU::Li:I'U'iW'i'UaJ1La2Ja..jl'U1'U2Jln 21a2JU~Li:I'U11i'1Li~ufin'iEJl2 3 2 2 " ..
1..1 1 f'1"" .14 a .a 1 ' ..'I ".1 1 .." '-11 "

L'i/'U~1~~'1fU LLa::LLanLuaEJU aaa'U Lu'U~'U ~1EJL"'~'U~~2Jnl'i'Ul'1f aLa~2J1L'1fu'i:: EJ'1f'U'Y11Lu 'U~1'U" .
a~al..,n'i'i2J Ln~~'in'i'i2J LLa::1 'Um'iLLtiUt1!m'Y11~tJ;1'U~~LL1~-a a2J.

fli,tJE:t'1-J TfI'i-Jff{1-J T1JLana'lltJ-JmtJ lac;{.

.171111'itlnlf/'j'1f1If/U f/tJJ::'j'nElIF11i1f/{ UJ11'j'nElIBElrin9tJJ

..ilUf/tfuiJif 4 nlf/'j'1fIIf/U f/tJJ::'j'nElIF11i1f/{ UJ11'j'nElIBElrin9tJJ



.1 -~I.J ., .J
11")~1")ul")'iflG) uYl 12 yUUYI 1

L2J'MlfJU -nUfJlfJU 2542

m')U1U~~ n\A4~f11-3 fllmA

1~rJmfl1nlJf
2

1 ."1 .., " ..~ .~, ..,J,¥ "'.." "al d..

U u~~uu L~~m~f1n~lf1 Wn~U~~l~ 1 ?J v~'lfLV La~'If~?JU vfJnu Lf1~~ n~l~LLa::v~f1u~::n vU?J v~nl~'rI~" "

c.Ja~vn~Ulii?Jv~.znv1arfl L~vulc.Ja~1~1U1-if-w~ulLLa::LLn"Ut1Jm1u~lU~1~ 1 L'liU ut1Jm~a,.4j~'rIl~vlmf11u
.1 ~I ."1 d ~ .¥ ~ ~ 'I" ..".. ,J 1 .
u~::L'rIf1L uuut1Jm'rlLn~?JUL UL?J~'l!~'lfU LLa::U~L1WLnaLf1fJ~nU L~~~lU 't!~nl~n~~~ 'If~nlL ~~ ~t1J~1~lnfJ1U-

\'jl~U::U~::L/)'rI~l~ 1 LLa::m~u~::nvum~?Jv~1~~~lUv~nl~n~~~ 1~LLrl r:JUa::vv~ nl'1ff1lfuvu1~vvn1'1fr/1
, ,

'" ,.., ..J, "'.. a.l!'I ,.. 1 ~ or d ~ 4
m'lfVvnL'If~?Jv~LUL~~L~U nl~~::m LLa::m'lf'lfaLnv~L~vvnL'If~ UU~L1W\'jU'rIL?J~Uf1~v~nl~n~~~ ~~v

~u~1na" LAV~ 1 ~~ 1 yjYJ1\'ja~~lU rllU\1U \'jUil~Ut1J~l~a,.4j~'rIl~ ~lU nl'1foifa L yj v~1~ v vn 1 'lfr/1' LLa:: nl'1f v vn1 'lfr/1

?Jv~1u1~~L~U ~Lfi~~lnm~Lc.Jl1~,j'?Jv~L-i1vL\'jfi~'lfil~~1~ 1 nl'1foifaLyjv-n~vvn1'1fr/1 (SO ) L\Junl'1f1~~8~n~uwU
2 ,

...t ~I ~ , "or ~ d.. t.. .", ~ '"

~q'rli)L uU n~~ Ln~~lnm~L~lL ~~ L'lfv L \'ja~'rI~nl~m~::t1U ~q'rli)n~n~vU~ULL ~~~lnf1U L~lL~n aU nl'1f,
1 !'I ,..d.. " " ~I ~ , ~ ~ ~ , oJ

'lfaLnv~ L~vvnL'If~'rI~f11l~L?J~?JUL uUL1alU1U~~~vnu ~::~~a~v~::UU'rll~L~UmfJ L~ Ln~vlm~LvL Uv~~ln

m~~::f11VLA v~LLa::fil1 \1~a v~a~ iin LnU 1~
oJ """'~ "d ~I ..or ~ ,,~ ...or d ~ " .'I "

L U v~~ln'lfLvLa~~ Lf1~~n~l~'rIL uU~\'j~U ~\'jUc.J1~lUL U?J v~c.Jan~lnml\'jU'rI~1~lUUvn~ln 'rilL ~" ,

Lfi~m~~~oifu1rJ1n~~ln ~~~f1Wn~Ulii1um~~unl'1f,.4j~1~'1~fJ1-if?Ju1um~ 2 ?JU1Um~ 1i1'~,i" " ,
.ld.I' ~ , ~ d.1 ~,.. ...oJ

1. m~LLanL uavuu~::~ (lon-exchanged) Ln~L~ L~fJm~'rIu~::~?Jv~'lfLvLa~nl~l~t1m~~v~/)lf1vU
..aid a I" oJ d ".1 ...

L~fJm~LLan L uavu u~::~nu vU/)lf1 vU'rI~ u~::~L ~~vU nu

2. m~llJ~oifu '(ads~rptiOn) Lfi~ 1~'fJm~mf1~~nfl~?Jv~.znv1arfl~an~W::L \JU~\'j1ufil1 \1v~/)lf1?Jv~
'" "'al '1 "" , ",~ d"al al
m'lfLL'rI~nL?J1L uvV ~ ~1fJLL~~~::~1l~ L~Lana 2 L~Lana L~V~::~~'lfUL~'rI~vU/)1f1'r1~u')::~U1nLLa::u~::~au" ""'"

..'" ~ ~, , ~ ~ " .Id .1 ,.. ..,J ~I
m~~u m'lf\'j~?J v~'If Lv La~~::~U L~ L~ fJ L 'If?JU1U m~LLan L uafJU u~::~~1~nUm~~~'lfU 'If~~::L uU m~a~

, "

Ut1J~l~a,.4j~'rIl~ vlmf11rJ!li)1 U vUlf1~

tiG1mf)~~3JtJ~~f)lA

., ~., ~ ..~ ..~ .,., ~ ",
'lJv'IJv'Uflrunv~Y1'Ua'U'Ua'U'U~1'U1~U fllfl1'l11Lfl)J flru::1Y1Ulf11a~1 )Jm1Y1Ul~UY1n~ru LL~::~11)J~1'U...v

""~., ~~.t
fl'Ufl111~U : 'Ul~al1~~)Jl LvU1an~~ .

'II ~

Lf)flifl"f)l~f)~

1. Limtrakul J. and Onthong U., J. Mol. Struc., 435 (1997) 181-192.

2. Limtrakul J. and Tantank D., Chern Phys., 208 (1996) 331-340.

3. http:// WWW. Zeolyst.com/html/mord.html. 7/2/2000.

4. -o1'UfI'11 fIv-3filLl11 "LL~U';lA"11~R::tll6}aJa,..tifll~tllnlf1" ~-3LL1~-l!v)J i1~ 1 WUU~ 6 \'jqf1~mElU-

fjU"11~)J 2539.

5. ",Wl-an'liW n~uvn "nl'16}6}.;{ULLtI~1aJLUtJtfI"1tJcjf(tl1aGf" 111f11'111L~~ f1tU::1f1E11f11R~f )Jm1f1E11-aEl..~
tln.gtU, 2542.

., ..AA "" 0 .,." ., ..1 !'I "I'" a :'loJ ., oJ
6. 111aU6} 1'11~v)J'1'WUi> "'1::UUnl~6}nl'lf'lf~!!!m~nL'lf6}" tJl1Rl'1m'1i>'1tU ufl 43 wUUfI 4 2541.




