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Abstract A study on melting temperature of Ca0-Al,0,-Si0,-MgO-CaF, refining slag has been carried out by using
orthogonal experimental method. With variance analysis and significance criterion it is obtained that the optimum ingredient
of the pentatomic refining slag is 25% Al,0,, 12% CaF,, 7% MgO and R, (Ca0/8i0,) =2.5. And the regression analysis
is carried out by using SPSS software to get the math relationship equation between ingredient with high reliability and melt-
ing temperature of refining slag: T, =1451.3 -6.25CaF, -7. 36R,.
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Table 1 Factor level list

ks AF
x1 (R, = Cal)/8i0,) 2.5 4.0 5.5 7.0
2(ALO/ %) 15.0 25.0 35.0 45.0
A3(CaF, /%) 3.0 6.0 9.0 12.0
4 (MgO/% ) 3.0 5.0 7.0 9.0
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Table 2 Ingredient and melting temperature of orthogonal
experimental refining slag series

o 4/ % KA/ C

P9 70 S0, ALO, CaF, Mg0 T, T, T
[ 56.43 22.57 15 3 3 1540 1540 1540
2 4571 18.20 25 6 5 1361 1362 1368
33500 1400 35 9 7 1378 1370 1374
4 24.29 9.71 45 12 9 1394 1395 1400
S 57.60 1440 15 6 7 1400 1395 1405
6 50.40 12,60 25 3 9 1363 1357 1357
7 40.00 10.00 35 123 1341 1336 1341
§ 3280 820 45 9 5 1363 1362 1360
9 5669 10.31 15 9 9 1325 1325 132
10 47.38 8.62 25 12 7 1283 1281 1280
Il 48.23 877 35 3 5 1388 1384 1389
123892 7.08 45 6 3 1404 1402 1407
13 59.50 850 15 12 5 1380 1383 1380
14 5513 7.88 25 9 3 1320 1322 132
15 4375 6.25 35 6 9 1361 1363 364
16 3938 563 45 3 7 1400 1396 1395
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Table 3 Parameters of high temperature tube-type electric
resistance furnace
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Table 4 Results of variance analysis

LB - )il (e h FE

R, 32 696.562 5 3 *
AL O, 42 170.395 8 3
Cal, 43 713.562 5 3 ]
MgO 12 675.562 5 3 -
PR 6271.395 8 35 -
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Fig.2  Effect of CaF,(a) and AL O;(b) content on melting
temperature of refining slag
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Table 5 List of correction coefficient and significant coeffi-
cient

HT R, ALLO, CaF, MgO T,

R, r 1 ~0.085 ~-0.085 —0.085 -0.247
P 0.575 0.575 0.575 0.097
ALO,  r 0 -0.085 I -0.085 —0.085 0. 156
P 0.575 0.575 0.575 0.300
CaF.  r  -0.085 -0.085 1 -0.085 -0.467
P 0.575  0.575 0.575 0.001
Mg) r  —0.085 -0.085 —0.085 1 -0.132
P 0.575  0.575 0.575 0.381

T r -0.247  0.156 -0.467 -0.132 1

P 0.097  0.300 0.001 0.381

BRI R X G A A LR
H5MWASEERTFHXLREA T, =1451.3 -
6.25CaF, — 7. 36R,. & i f Lk ( CaF,) = 12%,
R, =2.5,(ALO,) =25% &%, Zid R A5 5 81
(AT, =1451.3-6.25x12-7.36 x2.5=1358 C.
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T,=1451.3 -6.25 CaF, -7.36R, ,

(2)5 JTitt & B EH4UL 4 M:25% ALO, . 12%
CaF, 7% MgO R, =2.5.
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