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Slaead) gsha s ohily Auald) A8 al) Jal gadl 285 61,111
Bl adl da o s s 1.6.1.111

el e Wil Jligead) joda 5ol Aalaial) 4 €5all Dladl) 1385 Jay il) 4la Gl o3
Liad G ylyall Aoy 5yiia ol e slaOU) (DIL) Lialiil)  Jsdall aaaill lea Aoy dgphall dallaall
e JS A Gl eyl (3) 5(2) (1) c¥alaall 8 Lgd 5l il Jla 1 eyt oy,
o LS il gy calide die Jlall sda Jia 2y il e Boswell 5 Ozawa (Kissinger
Al il camyl 285 Akt ailyinie Jae (e BDUail Japliil) 8l o ol Liad (12,111 IS 3 (e
O IS gyl Ayl Japil) A8l ded dawgie of Ul Gty aDA e @A) (L) Jsaaldl & Loyl

oyl Jde 293.98 kd/mol 5 298.38 (287.54 ) 4,5l Ozawa , <Boswell (Kissinger
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O WL (2.111) Jsaall L daimgall N ahil Jalae ad ol Ll Lyl A8l s 2ay

Gt Gle Fiay @2 (18I aiiyy Lad o Jralaal) dad asigia 230a8 aay 5 (4) alaal)
adie a2 e bd e sle 4dl oy B Adliaa (it g dal e YT, AN In(p"/T2)
s 23S0 22ny (3 M Jalaall i) o5 ¢(5) Alalaall 8 i) Matusita 2Dle ga aillas
e 0.9851.22 Laa m s n axd ol Laay (12.111) JSall 5 (2.11) Jsaad) @l e el
O [27] dsandl (8 Ll Slball il as Leihlae aie dagill sda 5 1 dedll ) Jgs LeadlS an il

oshad) c del L) e Q) JS8 die ) sl 3407 o

Qi) ysh JSs1 R? pmaaill Jalea 5 E, Japdiill 48Ua o8 (L.111) Jsaal

4yl | Ozawa Boswell Kissinger
Ea (kJ.mol!) loaunl 2l | 293.98 298.38 287.54
R? sl Jalas | 0.99972 0.99967 0.9997

aphall dalleall gy cilite vie Jlpdl sk J<a1 N bl Jolea 2 (2.111) Jsaall

(°C min?) sl gy | Tp peak (°C) AT (°C) N ol Jalas
3 1002 93.73 1.23
5 1024 96.44 1.24
7 1040 99.18 1.23
9 1052 101.46 1.23
11 1061 105.50 1.19
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Abstract

The objective of this work is to prepare and study the spinel compound based
on two types of nanometer grade commercial powders as starting materials , in
addition to the identification of the formation phases as we prepared several samples
with different temperatures for two hours usin X-ray diffraction (XRD). Mechanisms
of phase transitions were examined using differential thermal analysis (DTA) and
mass analysis, as well as calculating the activation energies of spinel formation by
applying The Ozawa, Kissinger and Boswell methods along with determining the
spinel’s granular growth mechanisms. The effect of additives on the sintering

temperature was also evaluated.

Key words : preparation, spinel compound, X-ray diffraction (XRD), differential

thermal analysis (DTA), thermal mass analysis.




