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IN T R O D U C T IO N

Incorporation of metals into catalysts has been used for many years for 
production of catalysts .at the present, Ag containing with several supports has been 
used for many catalytic process such as Ag/ AI2O 3 ,Ag -Z S M -5  ect.

Several researches reported that Ag clusters were important active species 
for selective catalytic reduction of NO by hydrocarbon. Ag clusters increased NO 
conversion and increased the hydrocarbon combustion. [ 1,2,3,4]

Berthke et al.[ 1] reported that Ag/ AI2O3 catalyst has improved an activity 
for NO conversion in selective catalytic reaction with C3H6. But they found that when 
increasing Ag content about 2 wt% to 6  wt% .NO conversion decreased, on the other 
hand, C3H6 combustion increased .They concluded that the structure of Ag in 
2 wt%Ag/ AI2O3 was Ag +t while Ag in 6  wt%Ag/ AI2O3 were Ag° clusters. The 
presence of Ag° clusters increased C3H6 combustion while Ag +1 increased NO 
conversion.

Zeolites which contain clusters of different metals, is widely used as 
important industrial catalysts.

Zhijang Li et al.[2] has improved an activity of Ag-ZSM5 by adding cerium 
for selective catalytic reduction (SCR) of NO with methane in the presence of an 
excess of oxygen. They concluded that silver existing mainly as a dispersed Ag+ ion 
in a low Ag-content and conversion of NO to N2 was much higher than high Ag- 
content, while nanoparticles of silver o f ~ lOnm size were found on the surface of 
high Ag-content. The dispersed Ag+ state was more active for SCR reaction while 
silver particles effectuate more methane combustion reactions.

Shibata e t a l.[3] examined Ag clusters on MFI for selective catalytic
reduction with propane in tile presence o f แ 2. They reportai that Ag-MFI after the
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T herefore, it is  im portant to  study th e interplay o f  z eo lite  m atrix and A g  
clusters stab iliz in g  in  it and to  find th e param eters govern in g  th e A g  clu ster form ation  
during cata ly tic  preparation. T he num bers o f  param eters su ch  as m etal concentration , 
preparation co n d itio n s have b een  fou n d  to  govern  th e p h ysica l and ch em ica l o f  cluster  
em bed d ed  in  zeo lite . H ow ever  the S i/A l ratio w a s n o t considered  as a param eter for  
govern in g  A g  clusters form ation in  z eo lite s . A  fe w  researches in clu d e preparation o f  
clusters in  z e o lite s  w ith  different S i0 2 /A 1 0 3  ratio in  A g-m ordenite. B o gd an ch ik ova  
e t  a l.[4] reported that the variation o f  S i0 2 /A 1 0 3  m olar ratio strongly  ch an ges a  
contribution  o f  A g  clusters. H ow ever , the e ffec t o f  S i/A l ratio o f  A g -Z S M -5  catalyst 
o n  the silver  c lu ster form ation  has n ot b een  studied.

In th is  study, w e  aim  to  exam in e  the e ffe c t  o f  S i/A l ratio o f  A g -Z S M -5  
catalyst o n  th e  s ilver  cluster form ation. T he preparation o f  catalyst w a s characterized  
b y  X -ray d iffraction  (X R D ), X -ray flu o rescen ce  (X R F ), scanning e lectron  m icroscop y  
(S E M ), U V -V is  spectroscop y. T he o b jectiv es and scop e o f  th is study w ill  be  
described  as fo llo w .

1.1 T h e  o b je c t iv e  o f  th is  w o r k

ร ณ d yin g  the e ffe c t  o f  s ilico n  to  a lum in ium  ratio o f  A g-Z S M -5  cata lyst o n  the  
s ilver  cluster form ation

SCR reaction with propane by adding H2. Ag+ ions in Ag-MFI was converted to Agn8+
cluster (2<ท<4) and metallic Agm cluster (3<ท<5). The formation o f this Ag cluster
increased NO conversion and increased C3 H8 combustion.

1.2 T h e  sc o p e  o f  th is  s tu d y

1.2.1 Preparing Z SM -5 z e o lite  catalyst at d ifferent ratio o f  s ilica  to 
alum inium  S i/A l ratios o f  2 0 ,2 2 ,2 8 ,3 2 ,6 0 ,1 1 0  and 150  
Preparing A g-Z S M -5  b y  ion  exch an ge w ith  AgNC >3 

Preparing A g  clusters o n  A g -Z S M -5  b y  reduced A g -Z S M -5  in  f lo w  o f  
H2 at 3 0 0  °c
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S tu d yin g  the e ffec t o f  s ilico n  to  a lum inium  ratio from  (2 0 -1 5 0 )  o f  A g -  
Z S M -5  zeo lite  catalyst o n  m etal c lu ster  form ation

1.2 .2  C harcterization o f  prepared catalyst b y  th e  fo llo w in g  m eth od s
(a ) Structure and crysta llin ity  o f  sam p les b y  X -ray diffractrom eter  
(X R D ).
(b ) D eterm ination  o f  ch em ica l com p osition  o f  catalysts b y  X -ray  
F lu orescen ce  (X R F).
(c )  M orp h ology  o f  sam p le  b y  S can n in g  E lectron  M icroscop y  (SE M ).
(d ) T h e acid ity  o f  ca ta lysts w a s an a lyzed  b y  T em perature program m ed  
desorption  o f  am m onia (N H 3-T P D )
(e )  C haracterization o f  A g  clusters in  A g -Z S M -5  b y  U V -V is  
spectroscop y

T he present th esis is arranged as fo llow s:

C hapter n presents the literature rev iew s o f  in vestigation , synthesis, 
properties, and reaction o f  Z SM -5 zeo lite .

C hapter HI presents the theoretical consideration  on  Z SM -5 zeo lite .

Chapter IV  presents the experim ental sy stem s and operation procedures. The  
experim ental resu lts obtained  from  the laboratory sca le  and standard m easurem ents  
are reported and d iscu ssed  in chapter V .

T he last chapter g iv e s  an overall con c lu sio n  em ergin g  from  th is  work. F inally , the  
cal culation o f  Z S M -5  zeo lite  preparation.
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