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Abstract: The used magnesia-based coating of the tundish was recycled and processed to make light-burned magnesia
balls, and the recycling and utilization technology of the used magnesia-based coating of the tundish was studied.
Through the performance testing and analysis of the prepared light-burned magnesia balls, as well as laboratory ex-
periments and field tests, it was shown that the unsintered part of the used magnesia-based coating of the tundish,
after being recycled and processed to make light-burned magnesia balls, had physical and chemical properties meet
the requirements of the converter charge index. The MgO content in the formed slag is higher than that in the slag
formed by using dolomite for magnesia burdening, and the basicity of the slag was also slightly higher. The pre-
pared light-burned magnesia balls could provide more MgO to the slag, and the effect of mixing magnesia to make
slag was better. It could completely replace caustic calcined dolomite, etc. as a converter final slag modification
agent and be used in the converter magnesia burdening and slag making process and the slag splashing furnace pro-
tection process. It could fully inhibit the dissolution and diffusion of MgQO in the furnace lining into the slag, playing
a role in protecting the furnace lining. In addition, the light-burned magnesia balls made from the used magnesia-
based coating of the tundish had a fast slag formation speed. Compared with the dolomite slag making process, the
slag formation speed was about 1 to 2 minutes earlier. The used magnesia-based coating of the tundish had a high re-
cycling and utilization value as a charge in converter steelmaking.
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furnace protection

o) B T R OB — AR A AR AT KR R A A e AR AL L Ay — o DL R K AR AR
Lo TG A LB B IR R BR TS K B R R e o BB BE R BE s 8T L B H il T E

EE®AN . BHENK980—), B, Wi+, m% TR, E-mail: lvchunfengchina@sina. cn; Wi HHE . 2025-06-25



o 134 E

%

BEA TR R X 88 S AL B A S o 1) B T
VRBH [l S M O R A5 3 58 0 S AL . H R X AR
7 B B R S R T S 5OfE AR ik Ab 7
fi, T BBE BT R A B R TR 9 TR IR T B 5 3 T
PORBEIR . B [ 5200 P O3 14 2R R g T 2k
B BA {6l T i ol X P Ji 2 Tk A ek ] i A
AR R — SR RS HE A Al 78 S T KA
P A A D TR JRe T R B AR H 2y )
o A JCRE R BROAS T BE A Y BOR 2 T AL
RTS8 B R R A A B AT 5T
B0, JuFCIE R i 2 5 0 H I B0 8 B R T A
PECBEE M T A ORI A, HAT. BE AR
AR J Jyoed 0 SR B B e D SR o e AR B L
o B S YK A i R AR SO filk, S B 32 B ) B o
IIVIR§E 5 RO R A o - 1 S B iR AR i N
PR EE AR RN A RRA S A EBE A
g o 58 B b o i) B e B R A R 4 R b i P Y
S B B 1T AR e v A T B 1) i A i
I WU e AR I R E R ) PR AP A R v
AP o SR s T v 1 £ 88 Jo R R 22 1 T A Ak
P ) AR R B IR A e R A I A B A

10 mm
L.

(PR 1.2.3;

(DFF5 4.55

FOREBEREAS A EEA SRRk, AU
W i A D SE AR R Ol 5 BE T A e
TR AR IR, RERRAR PR AR AR Rk, % 4R
HAEENHIME.
IR = L W 2IE 7 S & e A W
BeAE IR 09 K E AT A

B FHG T A 86 o 0 Rk 28 el i, Ak B L ECORE L
T T BB e 0 R 1 SR b oRE T b T BE
BT LA T L= LRI .
1.1 XgidiE

FH e o) f B A RN DL IR 1. f AL 1 AT L
Jei v AL R TR R 2 4 2 R A B O R 1 ()t 1
1 B0 22 R 5 AR B R A BR S 2 I (G
2 58K B 2 82 Al i o s RS 3 FITEL 1(b) i
PR oh 4 B ER A5 )Z R Bl 23R4 o A b
5 B 1O bR N 6 BYIK @ JE N R B4 4Y
T BB A
111 JER R

W P A 100 A B I VA sk 1) R 8 44 3 43 (T 1
bR 5~6)1E R JE AR} oAb o 3 1,

10 mm
T

(OPRT 6

1 AEHEEERANERESESEN

Fig. 1 Used tundish magnesia coating and its layered structure
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Table 1 Chemical composition of unsintered portion of

post-tundish magnesia-based coatings %
%= Al; O3 CaO MgO S TFe SiO;
5 0.98 1. 44 87.95 0.0340 1.490 6.030

6 0.85 1.56 87.76 0.028 0 1.360 5.870
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Table 2 Chemical composition of light-burned

dolomite powder %
CaO MgO SiO. S Jbei i LOI
44, 25 31. 36 0.75 0.012 21. 84
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Table 3 Raw material ratio of light-burned magnesia balls
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Fig.2 Rrepared light-burned magnesia balls
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Table 4 Physical and chemical properties of

light-burned magnesia balls

B 3 BR 5 1 T 480 B, 3 R AR b ek R A
BRI A BR, o5 Tk B & TR e B Bk s %
T 0 E) PR 0 A B R R Y R R R A
o RARAREOR . i s R BE R P, 2 S BR SIO,
JG3 W T B R A L A S o AR RE AR A B T
FEAR R 5 W R T Y e b BE B AH . 0 AT A
Ho R B TR R S A — A SIO, . I
KA R R BER AN B S A —E /A SO, .
2 FREBHERP SIO, & BAR S TR 20K B
A IR BB BRI I OF A S U W . 2R
FIEATUARAR . 2 SR B BRE N 16 5 e b Bl BE i
I EEK

e B B0 I B B SRORE B 2 5 LR B Ak Ab
W BESR BAT — E Y Rl SR R M T s B S e
7o X8 1l 2 A e Bk R Bt 1 O AT o 8 0 3K, B AL
B 5 ANk Bk R FAR YO A L 7 BRI SR PR
Mol R AT it M R AR 98 SR e R BOOR
0T AR e 5 2 SOTH R0 e 568 52 L B 5 SRR Y
TR 35 BV DR 2 A B e B ok ) L T R 6
GERIE S,

x5 HENBREKNERWERE
Table 5 Compressive strength at room temperature of

prepared light-burned magnesia balls
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Table 6 Chemical composition of slag %
o H CaO SiO: MgO MnO Al Oy
1% 42. 40 10. 89 6. 54 2.17 1.38
2% 39. 04 11.12 8.42 1. 97 2.51
35 45. 33 13. 88 11.83 2.30 1.83
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Table 7 Chemical composition and properties of

prepared light-burned magnesium balls
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Table 8 Melting point and strength of

light-burned magnesia balls
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Table 9 Slagging test with magnesium addition in converter

3k PSS BB/t BREAOZA/t AR/t
1786 1. 48 — 7.18
R R/S 1788 1.67 7.10
1789 1.63 — 7.07
2061 — 4.18 5.90
RN ERIN 2062 — 4.24 5.90
2063 — 3.92 5.82
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Table 10 Chemical composition of final slag and process slag conditions in converter

s i 2 WG e s i fi] / Lot oy (R 50/ %
7 B . - .
5 min 8% min, s Al Oy TFe Ca0 SiO, MgO W R
1786 1.3 3,59 1.31 20. 90 46.71 11.35 11.91 4.1
IR 1788 1.0 4,21 1.33 19. 83 44, 48 11.47 11. 95 3.9
1789 1.2 4,50 1.42 20. 02 45. 39 12.06 11. 84 3.8
2061 1.1 4,48 1.01 18.59 45.73 14. 27 7.81 3.2
XFE K 2062 0.9 5,30 1.12 18.53 45. 88 14. 37 7.66 3.2
2063 1.2 5,55 1.02 18.53 45.58 14. 10 8.16 3.2
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Fig. 3 Comparative analysis of chemical composition in converter final slag
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Fig. 5 Morphology and typical composition of final slag from slagging with light-burned magnesia balls
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Morphology and typical composition of final slag from slagging with lightly calcined dolomite
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Table 11 Mineral composition of final slag in slagging process using light-burned magnesia balls and dolomite
TPy R B 5 80 / %
P S
fEMR 55 RERR =45 RO #fl A BRIR 5
1786 20~30 50~60 2~5 4~7 <5
[R5y SR/ 1788 15~25 60~70 3~7 5~8 <5
1789 15~30 50~60 3~6 5~8 <5
2061 55~65 10~20 5~8 <5 <5
X AR 2062 50~70 15~20 5~10 <5 <5
2063 50~60 10~20 2~5 <5 <5
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