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ABSTRACT

The corrosion behavior of three kinds of spinel clinkers, contmning different MgQ content, was mvesugated based an
the reaction with ladle slag belween 1500°C and 1600°C. The amount of MgO-(Al, Fe}.Oy complex spinel formed near
the hot face was propartional to the MgO contenl in spinel clinkers. and the complex spinel depressed the slag penetiation
into the spinel clinkers The free MgQ and spunel munerals mainly lrapped Fe,O3 among Lhe slag components The CaO-
Al;03 compounds were formed by Lhe reaction between the free Al,O, 1n spinel clinker and the CaQ component in slag,
and the slag penetration into the spinel clinkers was retarded by lhe compounds.
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Table 1. Chemmical Compositions and Mineral Phases of Spinel Clinkers and Slag

Chemical Composition (wt%)
Mineral Phases
S0, ALD; Ca0 MgO Fe, 04 others
5-50 0.38 46.69 0.70 50.76 D.1% 1.28 Spinel, Periclase
5-70 0.25 69.12 G4z 2930 017 0.74 Spinel. Periclase® (*minor}
5-90 0.12 93.59 577 007 045 Spinel, Cowndum(o-Al,O4)
N Ciadq*, CAg, Gehlenile(C-AS)
F q = ~

Slag 7.52 30.65 39.84 5.54 13,10 3.35 (C=CaO. A=ALGs, §=8i02) (Fmaor)
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Fig. 1. Back scallered electron images of specimens of (a) §-50 spinel, (b} 5-70 spinel and (c) S-90 spinel chinker, {d) EPMA

images (Vg mapping) of ().
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Fig. 2. Back scattered electron image and Linc analysis for hat face of §-30 spinel clinker from corrosion layer 16 original layer
after slag corrosion test at 1500°C for 5 min.
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Fig. 3. Back scattored electron image and line analysis for hot face of 8-70 spimel clinker from corrosion layer to original layer
afler slag corrosion Lest al 1500°C for 5 min.
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Fig. 4. Back scattered electron umage and line analysis (ar hot -4 38 ‘ 49
face of §-90 spinel chinker from carrosion layer to FepOs 79 282 592 | 3
ariginal layer after slog cotrosion test at 1500°C for 5 Fig. 5. Back scattered eleclron image and EDDAX 1asult of §-
min. 50 spinel clinker after slag corrosion Lest at 1500°C.

Table 2. EDAX Results of S-30, §-70 and S-90 Clinker in Figs. 2,3, 4 (wi%)

1 2 3 4 3 6 7 8 9 10 11 12 13 14 15
MgO | 114 | 207 | 2322|2562 | 2584 | 9138 | 699 | 127 | 2486 | 1.29 | 2459 | 1.01 ) 2446 | 164 | 1.85
AlOy | 11,57 | 3432 | 5894 | 66,36 | 73.04 | 3.63 | 18.59 | [2.60 | 6833 | 11.76 | 67.80 | 12,12 | 67.15 | 38.53 | 72.47

510, | 5.65 | 174 - - - - 381 | 3.1l - 584 - +.07 - 8.30 -
CaD | 43.63 | 35.01 - - - - 43.12 | 43.50 - 42,06 - 43.10 - 3963 | 21.27
i, | 1.80 - - - - - - 174 - 1.93 - 1.04 - - -
MnO | 233 - 167 - - - 194 [ 218 | 020 | 2.56 - 205 - - -

FeOp | 3388 | B.19 [ 1617 ] 7.82 | 112 | 499 [25.16[3360| 6.61 |3456| 761 | 3661 | 820 | 1189 | 441
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Fig. 6. Back scattercd electron images of specimens of (a) S-50 spinel. (b) $-70 spinel and (¢} S-90 spinel chinker from coriosion
layer o original layer after slag corrosion test at [600°C tor 5 mn.

Table 3. EDAX Results of 8-50, $-70 and S-90 Clinker in Fig. & {wt%)
| 2 3 4 5 G 7 g 9 10 11

MgO 200 362 1.27 2185 2.50 2423 25.82 24.10 - 23.65 395
AlLO;, 13.65 36,90 11.85 63.06 2843 67.64 73.06 60.36 7332 68.50 88.40
5104 570 12.14 578 - 2.85 - - - - - -
CaQ 4200 37,80 4355 - 4745 - - - 2238 - 7.65
Tig, 105 190 - 235 - - - - - -
MnO 1.50 - 1.29 - - - - - - - -
Fe,0; 34,10 9.54 3339 12.09 18.42 8.14 1.01 15.54 4.31 785 -
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