CHAPTER I

INTRODUCTION

Crystalline zeolites are comp]ex materials :hemically and

structurally, because of th,a“' D -‘1ty, Sm1th [1] proposed the loose

~definition : a-zeolite-'i_y\\> ’ e igate with a framework structure

enclosing cavities oc nd ,_water'mﬂecy'les both of
which have considerabie M/ o permitting ion-exchange and
reversible dehydrati ; rgme ture consists of corner-
linked tetrahedra 1in j 5  “‘ “at , :‘ ectively denbted T atoms) .
lie at the center t nahe fraa ‘oxygen atoms lies at the centers.
The T sites of all a1 ze81* m jated by Al and Si atoms,
but | chemicaﬂiy- re'laf B c\ and P can be_ incorporated
‘ ‘ in the cavities of nathral
zeolites are mono- or d,a- .a-l’éfit-”‘ e principle species ( Na, Ca, K, Mg,

and,Ba) reflect H coc! ' 3 -F"'-Z:"'-K competition with other

minerals during

gﬁ ; ntiatio he 1ideal formular of
zeolites is M D [A Si 0 1.sH,0 : the infinite corner—sharmg
W%& 2p+4q+2r 2

of tetrahedrﬂe?jl Ef’ﬂ“ﬂ‘ﬁ’ﬂﬁ'ﬂ ﬁ 51 ﬂnﬁj framework oxygens as

T atoms, whilg charge ba1ance requ1res that the number of trwa1ent Al

- KWTANT P enilanl) 1

ions. Zeplites can also be considered in terms of densities of

bonds Si?O-T (T=zAl cor 81) in the x,' y, and z directions. Certain
network anions have bond densities comparable in all directions ; others.
have bond densities greater in two directions than in tﬁe thirg = and‘
others have these densities greater in one direction than in the

remaining two [2]. For pentasil zeolites, network anions have bond



densities in all directions and have re]ativeiy continuous channels.
The pentasil zeolites are consisted of ZSM-5, ZSM-11, Silicalite I,
and Silicalite II.

A family of ZSM-5 compositions can be identified in- terms of
mole ‘ratios of oxides, as follows: .

0.9 F0.2 M2/n0 : 5-100 YO, : z H,0

of said cation, W is selected

; !@wm, Y is selected from the

ST——
~z is from 0 to 40.

wherein M is a cation,n is

ffom the group consisti

.In the pref lzed for zeolite has a formula in

g8 ¢ 10, : z H,0
and M is selected f
cations, and tetraal ',1""l\i~f ii,he ‘alkyl group of which

preferably contain 2-5f c: ., Chystals of synthetic zeolite

demonstrated in tEE pas ata yticiBbpabi]ities for various

types of hydrocarbondcenversion. Zeglite app11cat1ons %are summarized as

follows [3] ﬁ‘isu& . W lckehad, W dtbochiticn and denyarogenation,

shape—select1ve reforming, metbanoT to gasoline convqujon, hydrocarbon
conversq'.wf}l a\ﬁ ﬂ im@dgw r}g}%q&’ f] ac%;mzatmn etc.
For ZSM- 5 zeol1tes they are useful 1in cracking and hydrocracking,
not only that, they are outstanding useful in other petroleum refining
.processes indicating again  the unique ‘catalytic characteristics of
this famiiy of zeb11tes. The Tlater process include isomerization of
n-paraffins and néphthenes, polymerization of compounds contéining an

olefinic or acetylenic carbon to-carbon linkage such as isobutylene and



Vbutene—1, reforming, alkylation, isomerization of polyalkyl substituted
aromatvcs e. g , ortho xylene and disproport1onat1on of aromatics such
as toluene to provide a m1xture of benzenes, xylenes, and h1gher
methy]benzenes. The ZSM-5 catg]ysts have exceptional high selectivity
.-and- under - . conditions of hYdfocarbon conversion provide a high

percentage of desired products relative to total products compared

jon catalysts. In addition to the

&tes under these conditions,

they provide conversioi ‘ he 1ra to materials having low

molecular weights ano( i

[4]. /i ~

with known zeolitic hydrocarp;

thermal stabi1ity of ¢t
of greater economic value

Because of —d above, therefore, the

purposes of this st

1. to synth
2. to:study
initial pressures, pH ions , temperatures and times
in crystal synthesis, 'arf?Fi%T?}f‘ jres. and times in  calcination

process on struct a*,,'cata1yst,

to stud yﬁ

cata]yst synthesis .
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ing the structure of
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