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tcartsbA — aN t ru al Zeo til e St li b eti  w sa  c lo lected n ae r 

E roll a jA a tn a be .tl Characterization aw s made us gni  
XRD, IR sa  usual met doh . pA p il cation of nat ru a  l ez tilo e 
St li b ti e w sa  enod  with so li  a dn  res tlu  w sa  re op rted 

.I  NOITCUDORTNI  
  etiblitS  si  a larutan  ez o etil  leb o gnign  ot  eht  idnalueH te 

puorg  htiw  tinu  llec  formu al  aC 4 A([ lO2)8 S( iO2) 82 H82] 2 (O 1). 
ehT  ez o etil  krowemarf  nac  eb  csed r debi  sa  a fu nemadn t  la  

lardehylop  arugifnoc t noi  gniniatnoc  ruof  dna  evif  rebmem  
r sgni  of ardehartet . owT  es ts of cennocretni t de  slennahc  

sixe t ni  t eh  St ibli te st erutcur . A regral  01  – rebmem  r gni  
hc a nn el with 

°A19.4 x A 2.6 °. ezis wodniw  cerid ]001[ eht ni t  dna noi a 
rellams  ie ght r  lennahc gni wit  h t ezis eh  fo  7.2  °A  x 6.5  °A  

ni  t eh  ]101[  cerid tion )2( . ehT  renni  us r ecaf  hs o dlu  t erofereh  
eb  ylidaer  

elbissecca  ot  eht  llams  mo selucel . etiblitS  si  a cinilconom  
etiloez  eht.  tinu  llec  stnatsnoc  si  a  = °A16.31  , b = A42.81 ° , c = 

,°A72.11  β = ’45°721  St li bite ez o il te co dlu  pot ne t yllai  eb  desu  sa  a  n
tnebrosda  dna  ac t tsyla . tI  si  yllareneg  deveileb  aht t co espall  

of t eh  St li bite st cur t eru  gnirud  ardyhed t noi  si  eud  ot  t eh  
ecneserp  of exchange elba  ac tio sn  ]3[ . nehW  mer o gniv  t eh  

aw t re  
mo elucel  ,sdnegel  eht  snoitac  must oc o anidr te dir ce t yl  to t eh  
o yx eg n ni  t eh  marf ewo kr . Because fo  rieht  hgih  egrahc  

isned t ,y  t eh  ac t snoi  nac  d si o tr  t eh  emarf  krow  ot  eveihca  
t eh  tseb  tnemnorivne  rof  elbissop  anidrooc t noi . ehT  

noitrotsid  ni  etiblitS  is os  suoires  taht  emos  fo  t eh  sdnob  
cennoc t de  et ot t lardehar  smota  ( S cili on or alu nim um ) ,kcerb  

edner r gni  t eh  ez o il te a ml o ts   tsylatac lairtsudni na sa sselesu
hed ro y )4( tnega gnitard  S eht fo noitcurtsed ecniS t etibli  

 ot detluser ylesolc si krowemarf t eh  snoitac elbaegnahcxe  
ti  thgim  eb  elbissop  ot  ezilibats  eht  krowemarf  yb  gnicuder  

t eh  nu rebm  of elbaegnahcxe  ac t .snoi  reyeB  te  la  )5(  
ofrep r dem  a t eh r cirtemivargom  study of t eh  ed  a mm o an tion 

of HN 4 – St ibli te ni   dna erehpsomta tresni dna gnizidixo
detroper  airav erutcurts eht t H eht fo noi -St ibli t  e t suh  of r dem  
reitroM  dna  co srekrow  )6(  sevni tigat se  t eh  syrc tal st cur t eru  

of NH4 – St ibli te de ardyh t de  ta  ,C°003  dna  dnuof  ylno  a 
ronim  rotsid t noi  iw th cepser t to t eh  ardyh t de  form. ehT  

krowemarf  
sniamer  nepo  dna  t eh  laudiser  ac t snoi  era  detacol  ni  ie ght 
nI.sgnir  t eh  ca es  of St ibli t ,e  t eh  negordyh  of rm si  erom  st elba  
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ednaphseD.P.V.rD , vihS aji co ll ege ka nn a  ,d Dist.A ru a gn abad 
raksohB.T.B.nirP  , N tu an maha iv dyala as  ,uli Dist.Parbha in  

ehloK.B.S.rD  , vihS aji co ll ege ka nn a  ,d Dist.A ru a gn abad 

)8,7( . ehT  krowemarf  fo  NH4 – St li bite heat de  ni  a hs a ll ow 
deb  

rotcaer  sniamer  otpu  t eh  t me p are t eru  of 005 °C. ehT  lamreht  
ilibats ty fo  eht  etiloez  rcni sesae  htiw  gnisaercni  eerged  fo  

mma o muin  egnahcxe . ehT  lamreht  ruoivaheb  fo  etiblitS  si  
deiduts  necer t yl  )9( . ehT  espalloc  of t eh  emarf  krow  nac  eb  
neverp t de  yb  cuder tion of t eh  ac tion tcaretni krowemarf/ i no  

.II  TCARAHC E IR ZAT NOI  
roF  nat ru al ez o til se  a dn  s ny thetic zeo til es, x-ray po dw er 

d rffi ca tion met oh ds a er  co mm o yln  used rof  the struct ru al 
vni est gi ations a dn  also rof  the p ru pose of di ent ifi cation. 

nI  the rp ese tn  vni est gi ati no , ht e rb a gg  rffid actometer 
a rr a gn eme tn  is u es d. The sp ce imen ni  the form of im cro 
c yr sta nill e op wder is mo tnu ed ni  the sample ho dl er, w ih ch 
is then pla ec d at eht  ce tn er of the d rffi ca tometer a dn  tor ated 
yb  an elgna  θ dnuora  on sixa  ni  t eh  samp el  lp a en . ehT  retnuoc  

is tta ca hed ot  an arm tor at gni  aro dnu  the same a ix s by a lgn se  
twice as large as t oh se of t eh  spec mi en tor ation o yln  
(hk )l  planes of the im c or cr ty a sl  para ll el ot  the samp el  

lp a en  contrib etu  to eht  d rffi acted 
tni ensity 
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.III  SNOITACILPPA  FO  SETILOEZ   
pA p il ac tions of ez o til es ni  d ffi ere tn  if e dl s depe dn s pu on the 

several p yh sical ro  che im cal p por erti se  ni c ul d gni  ( )i  ion – 
excha gn e ( )ii  ads pro tion ( d)iii e yh dration a dn  reh rdy ation 
a dn  ( )vi  S ili ceous compos iti on  
 

ETILOEZ  NI  LIOS  
l G tnalP r  htwo  
The w di e use fo  fert li i ez rs a dn  the other che im cals ni  
agric lu t ru e a dn  the ri  leac gnih  rf om the s lio  ac u ses  ullop tion 
of the e rivn no me tn  a dn  ni cre sesa  retention of che im cals ni  
pla tn s a dn  the so li ..  In t ih s r se pect a s ifingi ca tn  role is 
played by ht e nat ru al ze tilo es w ih ch have the hgih  ion 
excha gn e retention ac pacit .y  
Na rut al zeo til es can abs bro  a mm o in um a dn  top a ss ium ions 
a dn  then rel ae se ht em rg adua yll  otni  the so li  so ul tion. T uh s 
ez o til es ni  the so li  can rp olo gn  t eh  e ff ce ts of nim eral 

fert ili ez r .s  The rg eat a ff i in ty of nat ru al ez o til se  for the water 
a dn  ht e ri  capacity ot  reta ni  ti  can also a ff ce t the s lio  water 
regime. Nat ru al zeo til es can ni crease ht e Hp  of ht e medium 
as ew ll  e ff ce ts fo  C ponil t li o til e ffut s on soil orp duct ivi ty 
a er  we ll  k on w .n  Acc ro d ni g ot  aJ pan se e w kro e sr  ht e 
c ippor ng ac pacity of ac torr , a lpp se  and whe ta  ni creas se  

iw th ni t or duction of eht  C ponil t li o etil  51(  – %36  ). 
Na rut al Japane es  ze tilo es rof  u es  as s lio  c no ditione sr  are 
e px o tr ed ot  Taiwan. I tn roduction of a mm o in um a dn  

top sa s mui  C ponil t li o etil  ni creased ht e cr po p gni  ac pacity 
by %62 . dooG  r se tlu s have been obta ni ed for wh ae t when 
C ponil t li o til e t ffu s are ni t or du ec d ni to the s lio . The so li  
reta ni s t eh  
water be tt er when 5 ot  01  not es of C nil opt tiloli e are a dd ed 
per h ce tor )01(  
 
Ze lo ite In S lio  Erosi no   
S ny thetic zeo til e, made of coal ylf  ash, a aw ste udorp ct 
of the electrica  l op wer pla tn s ni creased so li  a rgg egation and 
permeab ili ty there rof e so li  e or sion aw s redu ec d . tI  aw s 
ass mu ed ht at sod mui  cations where s bu stit tu ed yb  calc mui  
catio sn  rf om the s ny thetic ez lo ti e as a res tlu , id spersion of 
the s lio  aw s reta ni ed a dn  soil perm ae b ili ty ni cre esa d .)11(  
nI  rp se e tn  app il cation st li b ti e is used ni  s lio .Res tlu  of nixim g 

so li  with st li b  eti a dn  witho tu  st li b ti e is shown be ol w. 
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CONCLUSI NO S 
orf detcelloc saw etiblitS etiloez larutaN m  atnajA

tcarahC.sevac e  saw noitazir m /GT,RITF,DRX yb eda DTA 
me oht d r si tluser neht lios ni desu saw etiblitS . e ht detrop ere  si

rcni e sa e rcni ,nroi ni e sa e ni  rcni,kniz e sa e   cni, r esae  ni  
muiclac , aerced se ni  hcihW.uc  si  tseb  ser u tl  rof  lios . I no  

egnahcxe  p seitrepor  fo  etiblitS  opmi syalp r  tnat rol  e
ios ni l ppa l noitaci  
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