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ABSTRACT

The forming reaction processes of mapnesium aluminate spinel by a thermal decomposition of
sulfate hydrate were studied with DTA, TG, 8EM and X-ray powder diffraction methods,

The hydrous salt composed of the mixture of the two compounds of MgSO, 6H,0O and
Al>(804);3-17H; O, in which both sulfates were crystalline, On heating the hydrous salt, the crystalline
magnesium and aluminum sulfate anhydrides were formed via amorphous during dehydration. After

decomposition of aluminum sulfate anhydride 10 amorphous zlumina, magnesium sulfate anhydride

decomposed to amorphous magnesia and these amorphous oxides reacted completely each other to

form a spinel at 1000°C, The apparent activation energy of the forming reaction of spinel was 36.5
keal/male (900 ~1000°C). The crystallite size of spinel obtained at 1000°C after 1 h was 380 A.
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Fig. 1. X-ray diffraction patterns for (aj afuminum
sulfate and (b) magnesium sulfate used as
starting materials .
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Fig. Z. Scaming electron micrograph of the
sal obtained from hydration in air.
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Fig. 3. X-ray diffracton patterns for the sak deri-
ved from the mixed sohdion of magnesium
and aleninum suffates .
{a) Vacuum-dried salt (b) Salt obtained
from hydration of the vacuum-dried salt in
air
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Fig. 4. DTA and TG curves for the mixed hydrous
salt .
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Fig. 5. X-ray diffraction patterns of the mixed hy-
drous salt at various temperatures.
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Fig. 6. X~ray diffraction patterns for the materials

obtamed by heating the mixed hydrouns salt
for 1h at various temperatures.
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Table 1. Products Identfied by X—ray Diffraction

No.of DTA curve (Fig.4) Products
1 - 4(350°-600°C) MegS0,,AlL(509,
5 - 6 ¢ 750°-800°C) MgSQ,
7 - 8(850°-0850°C)  MgAl, 0, , MgSO,
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Fig. 7. Scanning electron micrograph of the
product obtained by heating the mixed
hydrous salt.1000°C, 1h
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Fig. 8. Reaction scheme of the formation of spmel
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ous
A4kl s AR AAA] TEnpaelo 44 A3

= & -
2| Bk %“%ﬂl Feo® Hshgtcl, LE7F 45shd
Ay Fi F-2 650 °C el e )
Ael ekRojygR, FHAy g Pumvﬂ & 800
CuzEe] uAale ohoulAlebR o Bafals) Alzbap
e 243k 850°Co A ul?% ar2ojuie} w]Hd g
el 4
e

A 0 1

ehaulAotzh ubgdte] sl A5, o) sk
£ 1000°Cell A AmEe] 2 F 2sd ZA ] A%
=

za|de] f4E52E AR glstd 1000°CH H
Sl el 4] HFFLwE 50T AkAH 2R uran A2
A4 ekel u] AH S _Lx} sl b, A ge X-4E2
A@e s gersin 1 45+E Fig 99 Jepigieh 2
B I TR = - WP .2 7 B B R -
Al ekl mdeialst, 2u)ddf A4k 1000
Coll 4 FFalgor] o|zie ubg=rt 2ads] 4
gl T RS FEAle o Qgleh ool 2

atede] 2sld G4ubge] 2ur] GAsiEE A

rL{ru bt

A 1000 °*C
>

& 950 *(
QU

E 900 °C
=

v

>

o
-
~
AWV
=~
¥,
-3
~1
x

Holding time {hr}

Fig. 9. Changes in relative intensity of X-ray diff-
raction line for spinel cobtained by heating
the mixed hydrous salt.
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Fig. 10. Arrhenius plot for the thermal decomposition
synthesis of spme! from mixed hydrous salt.
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