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. Sonochemical

. Hetrophase

. X-Ray Diffraction

. Field Emission Scanning Electron Microscopy
. Fourier Transform Infrared Spectroscopy

. Brunauer-Emmett-Teller

. Simulated Distillation

. Gas Choromatography
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Figure 1- XRD pattern of the acid washed Rice Husk Ash
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Figure 2- FESEM images of the acid washed Rice Husk Ash
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Figure 3- XRD patterns of (a) PY and (b) UY samples.
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Table 1- The textural properties of the PY and UY samples
SBET SMicrc SMesc VToIaI VMicro VMeso
Sample ha ! e : e 2
P (m*g™") (m*g?y’ (m*g?) (em’g™)’ (cm’g™) (em® gy’
PY 785.5 748.6 36.9 0.3813 0.2948 0.08649
uy 768.1 736.5 31.6 0.3744 0.2992 0.08522

* The BET method using adsorption data were applied for determination of total surface areas in P/P, ranging from 0.005 to 0.1.

®Micropore surface area evaluated by t-plot method.
“Mesopore surface area calculated using Sget—Swicro-

4 Total pore volumes were estimated from the adsorbed amount at P/P,= 0.99.
*Micropore volume calculated by t-plot method.
"Mesopore volume calculated using Vroa—Vicro
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Figure 5- N, adsorption-desorption isotherms (A) and pore size distributions (B) of a (PY) and b (UY) samples
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Figure 6- FTIR spectra of (a) PY and (b) UY samples
(YUY g (@) PY gladiges 3l Jol> FTIR b -F JSC&

Sl 5 sy polie ¥ Jgaz ;0 el 00l 00,5] 0o jiiw lacg; 5,951, cud 5l Jeol> glis walsl jo
ololy oadiiin Sl g5 90 pa b 4850 00 (bl SIS 2351y Jgame 9 S| 50 S92ge (059008
el 00 03 5] sy Alai (i
(it o999me & bgyye a5 0S5 C12 (slagn Sg,0um jpolis a5 i (s oo 5lUT al 51 Jol> s 4y azgi L
FANYA 5 0-/00Y 5pa UY §PY Gladiges ja> ;0 SeadBlS SUSTS 0l 8 5l sanlcassa; YV game j8
el 4y o el SIS 2Ty Y gan gl ] o 53 i )3 45 slplen s
S35 3t xS SB35 45 el a5 SIS sl 2Ty ol sty ol o sl 2815y ST
solie ol Jlisay arbay w5y o0 IS 35S SlagnySgpned 5 Wsdoo 4nls Colgy wliisn el glacale
il oo Bl STyss a4 S WY gazs 59515 5 S
Lol ool a8l pals oS digad £95 90 @ il Cov Slyee JBa oV Joao 10 0ald 3155 slacl 4 ax g5 b
S UY dges jga> 50 wdblS KiS1S 5l oanlcassas Jgame a5 b0 ylg5 so odelcasdts Jgpamo g duslio
PY digai jpi> 10 bl SES1S 5l oselcumody Jpamo &y S 59,15 5 JB 50 i (1alS S5z 5o
2 555 5 IS opinS wianl st £ o) e 5 i oSinssh 5 Wl el S ssy ol 5
IS sl oxha g s Jpame st sirte



YWAA 50l cpg o )lads (@205ls0 Jlo c3l il § G g oidgh — sole 4 005

UY gPY sladiges (g 8,54 3l ool camwsas &Y guamo g STygs SIMDIS 56T - Jgu
Table 2- SIMDIS analysis of the feed and the obtained products using PY and b UY samples

Feed Obtained product from PY sample Obtained product from UY sample

Initial Boiling Point (' C) 115.7 29.6 29.2

Final Boiling Point ("C) 329.4 401.6 410.8

Boiling Point of Percentage in The weight percentage of each The weight percentage of each
Components 9 g hydrocarbon cut in the product obtained | hydrocarbon cut in the product obtained
Components Feed . :
using PY sample using UY sample

C5 36 - 0.609 0.642

Cé 69 - 3.752 3.761

Cc7 98 - 7.523 7.507

C8 126 - 14.428 14.341

C9 151 4.294 23.252 23.127

C10 174 8.909 31.282 31.056

Cl1 196 16.539 39.340 38.802

C12 216 27.364 50.552 49.378

Cl4 254 56.85 75.369 74.133

C16 287 82.617 88.474 87.960

C18 316 95.812 95.239 95.153

C20 344 4.187 96.796 96.584

C24 391 - 99.410 98.98

C28 431 - 0.589 1.0122
Final 401.6 - - -

UY g PY sbadiges g 5,54 ) e..x.oig.w.:@ WY gaxo g Sygs HLuSSl ool 9 J&s (59515 3l Jolo @l -Y Jguo
Table 3- Viscosity, Density and Refractive Index of the feed and products obtained from PY and UY samples

Feed Product obtained from PY sample Product obtained from UY sample
Density (gr/cm®) 0.86886 0.8508 0.85005
Viscosity (cst) 1.85 1.13 1.08
Refractive Index 1.479 1.483 1.481
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Figure 7- GC analysis of the gaseous products obtained from PY (a) and UY (b) samples
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Figure 8- FTIR spectra of the PY (a) and UY (b) samples after reactor test
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English Abstract

Zeolite Y synthesis from rice husk ash as Si source using hydrothermal and
hydrothermal assisted ultrasound methods used in catalytic cracking of
liquid hydrocarbons
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In this research, zeolite Y was synthesized using extracted silica from rice husk ash as a silica source.
Hydrothermal and hydrothermal assisted ultrasound methods were used for zeolite synthesis. Effect of
ultrasound on physico-chemical properties of the synthesized sample has been investigated. The properties of
the synthesized zeolites were determined using XRD, FESEM, FTIR and BET analysis and their performance
were investigated in the catalytic cracking of liquid hydrocarbons in a fixed bed reactor. The gaseous and
liquid products properties were determined using GC and SIMDIS analysis. Also density, viscosity and
refractive index of the liquid products were ascertained. The results showed that the synthesized zeolite by
ultrasound pretreatment prior hydrothermal method had approximately better catalytic performance because
of the effect of ultrasound irradiations on the zeolite crystallinity and particles surface grooving. According to
XRD results, the crystallinity of the synthesized zeolite by ultrasound pretreatment prior hydrothermal
method was 21% greater than prepared sample using conventional hydrothermal method. By using the FTIR
analysis after reaction test, it was shown that the structure of zeolite Y remained after reaction.

Keywords: Zeolite Y, Rice Husk Ash, Ultrasound Irradiation, Catalytic Cracking
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