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Synthesis of Magnesium Aluminum Spinel from Aluminum
Chromium Slag and Wasted MgO-C Brick

ZHENG Li5un' ZHANG Guo-dong' CAO Yang® LIU Feng’
(1. School of High Temperature Materials and Magnesium Resource Engineering Liaoning University of Science and Technology
Anshan 114051 China; 2. Jinzhou Ji Xin High Temperature Materials Co. Ltd Jinzhou 121005 China; 3. School of Materials and
Metallurgy Liaoning University of Science and Technology Anshan 114051 China)

Abstract: Magnesium aluminum spinel( MgAl,O,) recombination materials was prepared by solid state
reaction using aluminum chromium slag and wasted MgO-C brick powder as main starting materials. The
main crystalline phase and microstructure were examined by X-ray diffraction scanning electron
microscopy and X“Pert plus software. The result shows that magnesium aluminum spine grain growth is
complete and clear the appearance is typical octahedral morphology arrangement is dense and the
content of MgAl,O, is 94% when the ratio of wasted MgO-C brick and aluminum chromium slag is 2: 1 .
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2.1
1 o Al O, Cr,0,
80% MgO.Si0,.Ca0.Fe,0,.Na,O0 K,O o
MgO 80% »
1
Tab.1 Chemical compositions of aluminum chromium slag and MgO-C brick [wt%
Materials MgO AL O, Si0, Ca0 Cr,0, Fe, O, Na, O K,0 C
Aluminum chromium slag 1.43 70.70 0.07 0.21 11.20 0.03 1.73 0.60 -
Wasted MgO-C brick 79.67 1.35 2.23 1.15 - 1.64 - - 10.78
2.2
; ( PEF 400 mm x 600 mm) 15 ~50 mm ;
>5 mm.\5 ~3 mm.3 ~1 mm.1 ~0.074 mm. <0.074 mm
: <0.074 mm o
3~2mm.2~1mm.1~0.074 mm <0.074 mm o <0.074 mm
3
MgO Al 0O, 1:1 No. 1
2:1 ~5:1 :No.2 ~No. 5, 2 o
3 min 5% ;
20 kN ¢ 20 mm x20 mm X 110 C
6 h 1500 °C 2 h Y
2
Tab.2 Prescription of each sample
Sample No. 1 No. 2 No.3 No. 4 No.5
n( Mg0) < n( AL, 05) 1:1 2:1 3:1 4:1 5:1
wi( wasted MgO-Cbrick) : 25:75 40: 60 50:50 57:43 62:38
wit( aluminum chromium slag)
2.3
X ( D/max-RB 12 kW X
CuKa, 140 kV : 100 mA 0~20
0.02° 4° /min) Rietveld quantification X

> JSM6480LV  SEM ( EDAX ) .
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3.1 XRD
1 1500 C XRD o A MgO - ALO, [ MgO O MgO
* AL,O, ¢ Cr,0,5
( Mg0O) o No.1 ~No.5 XRD
MgO Al O,
o 2 Rietveld quantification
tMgO-AL,0, 1 MgO ©MgO-Al0, Cr,0,
° )
MO AL O, - 5 Nolj_ . 4 T_?Jl Jak.
. & No.2 | \ ;\ o -
5:1 o =
1500 °C MgO/AL O, 2 P ke - i
949 72% . No.2  MgO: ALO, = Nods 4 ). A
2:1 . No.5 ) A LJ\JL L0
' . 30 30 40 50 60
MgO: Al, O, 1:1 200%)
90% 10% - MgO: Al,O,
) 1 1500 C XRD
>:1 Fig. 1 XRD pattern of samples at 1500 °C
(77%) 23%
/
MgO: Al, O, o
2
Tab.2 Crystal phase content of different samples
Number of test MgO: Al, O, w( MgAl, 0,) % w( MgO) %
No. 1 1:1 90 10
No.2 2:1 94 6
No.3 3:1 88 12
No. 4 4:1 77 23
No.5 5:1 72 28
1 o
Cr,0, MgO * AL O, * Cr,0, 2
o MgO: AL,O, >2: 1
o 1500 °C Mg+
o MgO: AL,O; > 2:1
ALO,  Cr,0, MgO Cr,0,
o Cr,0,
1500 C o MgO: AL,O, >2:1
o MgO
tALO, =2:1 o
3.2 SEM

2 MgO: AL, O, 2:1 5:1 No.2 No.5 SEM



8 1509
No.2
o No.2  No.5
No. 5
No.5 2 No.2 No.5 1500 C
o SEM (10000 x )
° Fig.2 SEM images of No.2 and
3 3 2 No.2 No.5 No. 5 samples sintered at 1500 °C ( 10000 x )
o 3
No. 2 No. 5 MgO: Al,O,
306 300
o Al
ast | 4
- 183 M,
122 M
61} Fe
. < CrCr Fe
1.00 3.00 5.00 7.00
E/keV
3 No.2 No.5 SEM ( 10000 x )
Fig.3 SEM spectroscopy pictures of No.2 and No.5 samples( 10000 x )
3 No.2 No.5
Tab.3 Local compositions SEM of No.2 and No. 5 samples /wt%
Number C 0 Cr Al Mn Fe K Na Total
No.2 16.22 33.22 0.63 22.91 0.56 9.63 100
No.5 41.52 27.17 2.28 14.96 - 5.10 0.40 0.62 100
XRD MgO: Al,O, =2
MgO
MgO: Al,O, =5:1 °
o 2:1 1500 °C
94% .
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