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Table 1 Chemical composition of raw materials

(mass percent) %

BB Fe,0; CaO S0,  ALO;  MgO b

AN 0.47  53.38  27.46  0.83 6.77  11.00
Em%L 177 0.15 69.15 20.05 0.24 8. 64

WA 0.16 0.13 64.07 1.34 30.44 3.86

1.2 RAEHE

FETRESS 1A 7R W % ) PG it R FAH ] Sio, -
Ca0-MgO (15% ) —Al, 0, 43 #r , R FAAR 4k i 7 fic
HAE (T o e, b B v s 5 % s WA =32
20:48) , HAF 100 g SN 53 H17ME 5 ¢.10 g 1 Fe, 0,
SrAlie i TS 5 T10 BeJr. fREREC /. T5 By &
T10 FCT7 LR L% 2.,

&2 WIS (iR L)
Table 2 Chemical composition of the formula

(mass percent) %

[y Fe, 0, Ca0O Si0, Al 04 MgO HoAl
&k 0.58  17.17  53.37 4.92  16.83  7.13

TS B 5.31  16.35 50.83  4.68  16.03  6.80
TIOBH 9.62 15.61 48.52  4.47 1530  6.48
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MFEEBT R 20 min; WS f5 4 80 H (0. 198 mm) 5
HES U T 3RAKRTE 105 °C 2 G4 IR T4 vh 7545
T4 24 by TR S R HOIR AR 2R AT
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Fig.1 X-ray diffraction patterns of TS, T10 different
sintering temperature samples under air atmosphere
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Fig.3 Optimal sintering temperature of each formula under air atmosphere; SEM micrograph (200 x )
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Fig.4 SEM-EDS analysis (2 000 x ) of T5-1250°C sample under air atmosphere
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Fig.5 X-ray diffraction patterns of TS5, T10 samples
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Table 3 Magnetic performance parameters of

ceramic samples

Uk BehiliRE/ C AA

Ms(emu/g) Mr(emu/g)

1250 =5 0.03 0.01
(3783

1150 N, 0.13 0.03
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TS fic )y

1150 N, 2.15 0.51
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T10 fi 77

1150 N, 6.38 1.38
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Preparation of soft magnetic ceramics by electric furnace steel slag
PEI Dejian'*** | HUA Shaoguang'”*, QIU Quanshan®, NI Yun'
(1. Sinosteel Maanshan General Institute of Mining Research Co. , Ltd. , Maanshan 243000, China;
2. Maanshan Iron & Steel Company Ltd. , Maanshan 243000, China;
3. National Engineering Research Center for Efficient Recycling of Metal Mineral Resources, Maanshan 243000, China;

4. National Key Laboratory of Mining Safety and Disaster Prevention in Metal Mines, Maanshan 243000, China)
Abstract: In response to the issue of value-added resource utilization of steel slag, this paper took low-iron electric
furnace steel slag, high-density soil, and talc as raw materials, and Fe,0, as additive, and prepared SiO, —-CaO -
MgO(15% ) — Al, O, system ceramics under air atmosphere and N, atmosphere. It was focused on the iron
distribution state and magnetic performance in this system, and examined the feasibility of using steel slag to
prepare functional ceramics with soft magnetic characteristics, in order to avoid adding hard magnetic, Y-type
ferrite, NiZnCu ferrite and other materials in the preparation process of soft magnetic ceramic materials, and to
reduce the cost. The experimental results showed that using electric furnace steel slag, it was possible to prepare
soft magnetic ceramics with a saturated magnetization intensity of 6. 38 emu/g under the sintering conditions of N,
atmosphere and 1 150 °C. There were three iron distribution states in the pyroxene system ceramics, the pyroxene

*, the magnetite and the hematite phase. The change process of iron element in the air

phase with solid solution Fe’
sintering process was that the hematite had undergone decomposition reaction before 1 150 C, and the part of
magnetite generated in the range of 1 150 — 1 200 C melted with the generated pyroxene, which promoted
densification of the ceramics, and the decomposition reaction ended at 1 200 C, and the hematite was converted
into the magnetite phase with magnetic. Some of the test samples showed hematite after sintering, which was due to
the oxidation of magnetite generated at high temperature during the cooling of the test sample in air atmosphere. The
magnetic properties of the samples sintered in N, atmosphere were significantly better than those sintered in air
atmosphere , and the magnetic properties were positively correlated with the content of theite phase in the samples.
The magnetic properties parameters of the test sample sintered at 1 150 °C in N, atmosphere optimal, with Ms and
Mr of 6. 38 emu/g and 1. 38 emu/g, respectively. There was a certain gap between the Ms value of the samples
prepared in this study and of the plasma sintered MnZn ferrite laminated composite ceramics (33. 05 emu/g), but
the results could provide reference for subsequent preparation of soft magnetic ceramic materials from steel slag.
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