Al ) Calidal 4 58al) g duiliasS g 581 (ol A

388 5 LY o gacdlSl LS o A go sl (U aas]
Qggﬁd‘

Sl o alla Glaa g
il
u.\’hm dada jlida daaa A

(diand) jas daaa gl R 3

S. " S\
Sl sSall 5 (pfiald) (e gl alaialy ¢ (a seaddlda 5 e (g sl d pall 5 ¢ ale JS (g sl 2 8 5l1 & uia g as
iize <l yiud s (g sanll J3ual) 0685 agle Slaie W) JUE (g ) g8alV1 3 585l A Allall el aan 8 o licall gLkl
¢ ozl o A 5 ¢ il i ddline Ul e Led Al saall 5 Al gy 3 AN () saal) (e Al Liaal) aleay)
) Janal Canl (55 5a ) 268 ol Lmansy 301 i) JSUEAY) 5 Z8UN) a5 ianad Y gl Wl g ¢ iy 501 (palidl
< aaall a3gd (e ¢ Gl e 5 e aladin¥) sale ) g daadll L) el 1550 40000 5 i) dlee d Laga 15 90 Asilaiall ye
B2l g 1 (e candaill (g gaall J jaall 2 85 Y Uelia Guadaill 8 5 aldiiie jlusa o g

Oanal) 45 2l SY SailSaall JlesSl) Jeléll 335k e By dilatie e G iae i Jaadl 138 i)
dnind 23 3 CAO GBsaase g a5 Ailal) 4yl sal) Aalleally o siie o jifia Caps 55 Al 5y L jpuan o3 ) 48 )l
pailadll Qs 5 (g sl 3l 3 58 5 Y Aol 5 08 Jelis b ol Jindl gren yial 3 Sl Capes 51 48y 5l
bl Jdaill s ¢ (XRD) disal) 4231 350n 5 ¢ (TGA) sl soloall dalaill alasinly o gall 4aasl 5 450
s Jeaalls ¢ (XPS) diall 4223 el Cilall (ubiia s ¢« N pabiaial 3 ¢ (FTIR) sl _eal) cani 42230
(TPD-COg) 3, _sall da 53 grasall (aliaia¥) (53 )b (e Al pailadll s « (TEM ) J,3

4dle (CCO/Ca0-30 s NCO/Ca0-30 « ZCO / Ca0-30) eale Jpanll o3 Al saaall <l jaaall cuils
Jelitll Gk dh 8 e @l e s e i ol saS Jsilisall 5 o 53l DG aladiny g saadl O30l 0585 sl 5o S
Jelall (pey e Ay giada pn Ay Jeldill 3 ) mda 3¢ ) )Y (i) (A6 <y s i il ¢ ()50 70 Saaall de
g ilall 4, 5,88 el adl s 2 gn s o ¢ Jumdl ) il 5 Allad jelal ZCO / Ca0-30 sl ¢ 4583 VA
sitaall QA Y1 A 5ol e S oadl 73 gl 5 A pail) ULl G aa g ¢ (I 6V da all e L3S e lill A all
S Iy i UK Jelall 44 )

el ¢l ST AAlE COa) ¢ Aalrival A8 ¢ Adlaiadl e sl ¢ g saall Jall 3585 s Aalidal) cilalsl)



Physicochemical and Catalytic Properties of
Different Bimetal Oxides Spinel Supported on
CaO for Biofuel Production

By: Wejdan Salem Saeed Bajafar

Supervised By
Prof. Dr. Mohamed Mokhtar M. Mostafa

Dr. Zahra Mohammad Omar Alamshany

ABSTRACT

The topic of biofuels in general, and biodiesel in particular, has garnered special attention
from researchers, governments, and the industrial sector worldwide as substitutes for fossil fuels
to reduce dependence on it. Biodiesel is fatty acid methyl esters produced from triglycerides of
vegetable oils and animals. It has various advantages such as renewability, is toxic-free, and has
low sulfur, also proffering solutions to some energy crises and environmental problems caused by
fossil fuels. Heterogeneous catalysts play an important role in the transesterification process owing
to the advantages of separation and reusability. Moreover, these catalysts could develop a
sustainable and industrially applicable path for clean biodiesel production from renewable oils.

This work was proceeded to prepare novel heterogeneous catalysts via mechanochemical
reaction of synthesized bimetal oxides that were prepared by a co-precipitation followed by
hydrothermal treatment and CaO powder mixture that was synthesized by co-precipitation method.
Then tested all catalysts in transesterification reaction for biodiesel production. The
physicochemical characteristics of the materials were analyzed by using thermogravimetric
analysis (TGA), x-ray diffraction (XRD), fourier-transform infrared spectroscopy (FTIR), N2-
physisorption, x-ray photoelectron spectrometer (XPS), transmission electron microscopy (TEM),
and the base properties by temperature-programmed desorption (TPD-COy).

The obtained novel catalysts (ZCO/Ca0-30, NCO/Ca0-30 and CCO/Ca0-30) were highly
efficient for the synthesis of biodiesel with tributyrin and methanol as raw materials. Furthermore,
under the reaction conditions of catalyst dosage of 5 wt.%, methanol: tributyrin oil ratio of 12:1,
reaction temperature 80 °C, reaction time 180 min, the ZCO/Ca0-30 catalyst showed the better
activity and stability, due to having more active basic sites. Comparing pseudo first- order
reactions kinetic models, it was found that the experimental data and the pseudo-first-order kinetic
model based on the reaction mechanism were in great agreement.

Keywords: Biodiesel, Heterogeneous catalysis, Sustainable energy, Bimetal oxides spinel, CaO.



