Jeaasal Al
Al pslall Ayl A8

30518 dapdaly daa (b ald e Gl s judaad
et G S 3 M) b Aaladialy agaidig

saall dge AT dgeaa plua

o)l
2o Lall AN

Al gy JIE gy &) 5 gisall

pY V) AV Eeey



DAl

el QS A o JY) el Jaid) ¢ Ay slae B Al i
Jadl iy ¢ sl aiaail pjloals Auball a8 )l Saeadl AWl Gl Sl
Slo OBl el S5 e e asifiol Ay sl el aalat e G sall
s anhadl NG NS alaanily Gl il Sl 2Oy dlee o) d0lS) Ay
w‘ a'J@J Qbhas (aa.u\

ED e Al daw o sylsial Gats Auhall a8 HlAll SbeSlh QSN Al &3
sty yalic a5 (%17.9) asialVl Al (o s Ay (%50.9) cialy osSilad) 1S
GIX ¢ dalies A s A ¢(%12.41) dtans iy 28 o sl Ll dpidall (pabeall 45 <0
Myadl Vsl dee o bl oyl (%5.23) 4t caly @A) paall ahee Al s
2y 3 ¢ sanilinll A pnn e Jelill AL L) A1) AlSe) Al e Slad ¢ spuiaad
alasinly (H-Zeolite) dapa J cu¥sll Jsa & ¢ sl yuaad JaSI 38 35hdll o
Apmalal) il s Aphiaill aidled 30030 2 sl i

(Y1) Ay asidis )l 2yslS dapedal 5 juasall GVl Adlady 20N Baly) (mpal

s (XRF) Ll 4259 )08 ag i 3any andaall g axdaal) Vsl Al &5
sl @hall diaally (BET) 4yl dpadand) daludll ulds (XRD) dpedl dady)
Oppanall (Nl o (s 3 ((SEM) muldl 958N jeadly (TGA/DTA) Lalill
Clsds badl L)y dadaul) daludl dis (e s dlia (ailady Cliialge GlSliag
O Shasll Sl Al (e ¢ Aglle dpabise Clia Clsds 32 Hl3iel 4Ll 52 5k Ay
OlsSh Legld Jamall Sl Aali ey pstial) uaie Claal A6 OS] jeaie dus
(23.51) dpsty cplidgylsll Gasay (%39.42) <ulSs 5)a8 dpiy Culigh saiigall Gaza (4

gl Gl aal (e Oln Laas Calell Cilie B Lage gane lisle g



LogisS Gapdanall BN aladinly Bal) SlgSal (Sl ~Blal) dlee o ha) o5 S5
faws oo Sl Jeld s Apba Slans e Al gl lghal & Al dleall o3¢ (ilia
Jel& (135 22300 3Dl dayy) il Tl o ylall s 25 laasyy e lill diladl) Hlial)
2 zasailly dlabaall Giill o dlad Cuadld Sy ¢ pléall IS (%2.5 3kl Ay el (3)
bl gosll )l Caplay (FTIR) sheal) cind Zadl) i ol aladinly Joleall
MU G il cell sy (GC) S Wiheples S ld e Sizmd ('HNMR) (sisnl
dglag)¥) LSl Y Lungyuell ARYs Gl 018 Slile sha) e 8l Gylial
Slaal) aasiul W (%17.74) anbadl e Slaall aladiuly dole g,V ClSyall dus caly 3)
Al g dgliie zilaill Y Sl Lihe sleg S Ll cilSy ¢ (%29.13) iy 2 bl
("HNMR) il (i3 8 4ide Jgamal



Abstract

This thesis included three main lines ,The first one included a study
of the chemical composition and clay mineral components of the ore of
this study ,and choice it for the preparation of zeolite, While the second
line included the grafting of zeolite with ruthenium chloride, The third
line focused on studying the possibility of conducting the reforming
process for naphtha components using both prepared grafted and non-
grafting zeolites as Catalysts.

Studying of the chemical composition of the ore under study was
revealed , it was found that the ore contains a high percentage of silicon
Oxide reached to(50.9 % ), and a good percentage of aluminum Oxide
estimated at (17.9 %), which are major components of clay
minerals(Natural zeolite). As for calcium, its percentage was (12.41 % ),
so most of it was removed. Also, iron was removed, which reached ( 5.23
%) due to its negative effect on the activity of the zeolite to be prepared,
as well as studying the possibility of removing silica that can converted to
potassium silicate, as after this step the preparation of zeolite was
completed, then the zeolite was converted to (H-Zeolite) formula using
ammonium nitrite to increase its catalytic activity and acidic properties.

In order to increase the selectivity and efficacy of the prepared
zeolite, it was grafted with ruthenium chloride with a percentage (1%),
the zeolites were studied by X-ray fluorescence(XRF), X-ray
diffraction(XRD), measurement of surface area using (BET), thermo
gravimetric , differential thermal analysis (TGA/DTA ) and scanning
electron microscopy (SEM ),it was found that the zeolites possess good
catalytic properties and characteristics in terms of surface area, thermal
stability, good crystallinity, good adsorption capacity and high porosity
specifications. As for the chemical composition, the proportion of silicon
is three times that of aluminum, and in terms of mineral composition,
they consist of a large proportion of the clay mineral montmorillonite it
was (39.42%) and the clay mineral kaolinite was in the ratio of (23.01%)
which is approximately two-thirds of the components of the prepared
zeolites, they are considered among the most important natural zeolites.



Naphtha reforming process was carried out using the prepared
zeolites as catalysts for this process, which was carried out with initial
conditions of temperatures , reaction time and the percentage of catalyst
applied for the reaction, then the optimum conditions for the reaction
were determined (temperature 300 ¢ , reaction time 3 hours and
percentage of the catalyst 2.5% ) for both catalysts, the treated and
untreated naphtha samples were diagnosed using infrared spectroscopy
(FTIR) , nuclear magnetic resonance spectrometry ('Hnmr ) and gas
chromatography (GC ).

The results showed that both catalysts have the ability to perform
the processes of cyclisation and dehydrogenation of hydrocarbons to
produce aromatic compounds, as the percentage of aromatic compounds
using the non-grafted catalyst was (17.74%) while using the grafted
catalyst was (29.13%) and the gas chromatography measurements of one
of the samples were identical to what was obtained when measuring of
(‘Hnnr).
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