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ABSTRACT

Self-propagating high temperature synthesis (SHS) techrique was used to synthesize the spinel phase of
MgAL(, from MgO and Al powder. Processing factors such as mixmg time, prehealing tempetature and wnition
catalyst were varied to determine the optimum condition to form MgAl:Qy phase. The reaction products were
heat treated, at the temperature range of 1200T and 1500T, to observe phase transformation of unreacled
malerials. Processing factors such as 48 hrs-mixing, 800C-preheatng and 20 wt.% KNOs-ignibon catalyst were
effective [or the formation of MgALQ, spinel. An activation energy 49.7 kecal/mol was calculated to form a
MgALQ, spinel from unreacted materals.
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Materials
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Fig. 1. Experimental procedure.
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Table 1. Chemical Composition of Starting Materials

Materials l

Chemical Composition (wt %)

i
Aumi- | Al | Si|Cu| Fe| N | as| ®
) loss
nium

991 | 05 | 006 | 0.3 |0.008 —— | Tr

Magne- Ig.
W8 | MO | H,O | Cl [ SO, | Pb | Fe | ©
sium loss
Oxide | 980 | 10 | 007 0.1 | 002 [003] Tr |
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Fig. 2. Particle size distribution of MgO (a) and Al (b)
powder.
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Fig. 3. Thermal analysis (TG/DTA) of MgQ and Al po-
wrer muxture.

B S HEEY] $3le] 2wthhEl 4
ot FFRAA 20wt stR disksle] 29 shsich 4
A Hbge] FeElA] ghs vubEEe] "k bHRE
Fslr] 9)she] 120000 RE] 1500077 7 7]
o 4] 7pdatdrt X-4 3254145 (Philips PWI1BTTIE
o]-g3te] A& #elstgy, A8 0| 7 (ABT-32 Topcon,
Japanys e]-d-s}e] PlATEE Adsigich
3. gz ¥ g
SHS kg 2 dl29l whEd Ahtdlq 2 dejus
el Hgsiel 202 AipHNE
187 sl Fig 32 €%4 A} oF 690T ] Fdqt
Ale] 2542 el T 1050T =
2] AINE-e] vielube], 1100T o] ¥ S48 4
o] F#F=E ) Mghl,Dy, ~3 Do) A= DD% @]
T 1140Te 4] 1150C HAx=z Alesa #4
5.2% F7tetginl
gAJOOl A a] AL .,.]a]— A q]ng%gg
2 aled ALl 600C, 8O0T A =T ukg
23 Fig. 42 2} 492 31-“] o2 AT
ford

&) io
o)
i
£
2
=
il
o

e

oM e w2
P

NOR B
rﬂi
T,

ole o,

fL‘l

ofl
1 & lo
L

o or
ﬁHJW

o>
i,

o
R

o

F}Ej_'

[=]
= &

%

=
Aom, azste) PuE AL 05l
ddfmr) 600To) wsle] BT H7F MgAlLO,
o 4ol 4 Hglen ol A2
AH BFu el Ao TP P
713 Aiel vhgale] AINS AAdsle] o
WEsed o de #HE Mgk 4= ALO, ¥
AN | &wAe] 2 2 Habs ’1‘1"]?]% %

A 33 ¢ A 2 Z(1996)

(h) i

20 30 LU [21]
20 { Cu ka ) —
Fig. 4. XRD patterns of MgO-Al samples ignited al Lhe
conditions of room tazmperature {a), and pre-
heating at 600 (b) and 800C (c).
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Fig. 5, ARD patterns of MgO-Al samples ignited at
80T with the muxing conditions ot 48 hrs.
(@), 24 hrs. (b) and 12 hrs. ().
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Fig. 6. XRD patterns of MgO-Al samples ignited at the
room temperature with an addition of 2% (a),
4% (b), 6% (), 10% (d), 15% (e) and 20% (f)
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Fig. 7. XRD patterns of SHS product samples after
heat treatment at {(x) 1200C, (b) 1300%C, (©
1400 and {(d) 1500%.
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Fig. 8. SEM phatograph of the ignited sample (a) al the room temperature with additon of 20% KNO,, and
heat treated sample {b) of {a) at L,500T without soaking time.

3
~
Y

Spinel Formediwt. %)
&
~
\
[
5

,5
\.

1 1

0 1 ] L
0 20 40 &0 BO 100 120 140 180 180
Time{min)

Fig. 9. Isothermal reaction curves for the formation ot
spinel from unreacled materials of the SHS
praduct.
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