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Analysis on influence of fluoride in mold powder of continuous
casting

ZHAO Jun-xue, ZHAO Zhong-yu, SHANG Nan, LU Liang, WANG Ze,
(School of Metallurgical Engineering, Xi'an University of Architecture and Technology, Xi'an 710055, Shaanxi,
China)

LI Xiao-ming

Abstract: In order to explore the volatilization mechanism of fluoride and its influence on the performance of protective
slag, the related research results of various aspects at home and abroad including the composition and properties of the
mold powder, the application of the mold powder, the mechanism of the effect of fluoride on the mold powder and envi-
ronmental problems caused by fluoride volatilization were summarized. Further, the current problems and the direction
of the next research were analyzed in the current paper. Based on the understanding of the effect of fluoride in mold pow-
der and its high-temperature volatilization characteristics, the importance of fluoride volatilization on the determination
of slag properties and problems in the current slag performance testing were pointed, and improved measurement meth-
ods were proposed to obtain better mold powder performance parameters. It was pointed out that the mechanism and reg-
ulation of the volatilization of fluoride can be used to determine and control the slag performance and play a role of sup-
porting the metallurgical environment.
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Table 1 Main methods of metallurgical slag performance determination
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Table 2 Empirical formula to calculate viscosity of fluxes
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A= exp(— 18.81+1.73x(Ca0)+5.82x(CaF,)+
7.02x(Na,0)—35.75x(A1,0,))

IRSID n=ATexp(B/T)

Nippon Steel Iny=Ind+B/T

lg A=—2.307—0.046x(Si0,)—0.07x(CaO)—
0.041x(MgO)—0.185x(A1,0,)+0.035x(CaF )—

RIST Iny=InA+B/T

0.095x(B,0,)

Ind=—0.242x(A1,0,)—0.061:(Ca0)—0.02 1x(MgO)+
0.063x(CaF,)—0.19x(Na,0)—4.816

B=31140—23 896x(Ca0)—46 356x(CaF,)—
39 159x(Na,0)+68 833x(AL,0,)

B=—92.54x(Si0,)+283.186x(ALO,)—
165.635x(Ca0)—413.646x(CaF,)—
455.103x(Li,0)+29 012.564

B=6807.2-70.68x(Si0,)+32.58x(CaO)+-
312.65x(A1,0,)— 176.1x(CaF,)—34.77x(Na,0)—
167.4x(Li,0)+59.7x(B,0,)

st n KNENPE, Paes; T IR, K x(0) T EEIR 53 Ko

LU Y AR RIWFST 8 X A A b v b e 1
FANLER G VEANIA, 159 1 B 256 2 AN TR, T8 A )
KRAXMRBIARF RS A RAZE R
2.3 YR IPEBNIRENZN

PRI ()R A R 5 BE AR ORI OB 2 % B
P45 P02 L B DA ROR AR JSURH 1) 43 B0 A 0%,
Wy 45 7065 s A0 i B2 B AIK g 0 1 IR R« NaF>
Na;ALF,>Na,CO;>NaCl>CaF,. 1] L 44k 4 % {5
AR FAT F B R

J45 TR 40 =t A R0 Al 1 73 B0 IR 37 T 44
() 5% i P 3 BT oM. Bl A LA (CaFy) 21
(Na,CO,) JIt f 43 £ 1 39 I, LR 47 v 45 ni 35 3R I 1
R S B GE A E BB . S — T,
33 A AT Al e 5 0 SR ) CaO L MgO
ALO; B AR r L S A, T B RS BRI LR 7 9 1)
4 1

TR v 0 0 A2 B 2 R W0 AR L B R L TR
A DL A 7 55 1 22 L ZR R s, DAL, R
P I mE AL I AT B b e ka3 BT DA
P Rl DG T U 1 43 B R BT b JE 20
R IG M IX —EEM S, EH AR E
W5 LA

1090
W B F (CaFy)
1080 ® Zif(NayCOs)
1070 F
£
4T 1 060
&
E 1050 F
=
1040 F
1030 F
1020 F
8 10 12 11 16 18
FE 7B SR R B 4 5%

B3 R e A AR R E S BRI EE R R
Fig. 3 Effect of mass percent of flux mineral materials

fluorite and soda-ash on melting point of mold powder
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Fig. 4 Effect of fluoric material kinds on incubation time

of mold fluxes
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Table 3 Experimental results for different w(F ) values in slag
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Table 4 Properties of high fluorine containing mold fluxes for slab continuous casting of low carbon steel
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A2 8.57 1065 1.04 1104 6.84 4.71
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Table 5 Composition, basicity and viscosity of two typical medium carbon steel mold fluxes
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Table 6 Reactions and equilibrium constants of volatile fluoride in mold powder
AT HK,
Fes S
1000 K 1500 K 1 800 K
1 Na,O(s) +CaF,(s) =2NaF(g) +CaO(s) 3.69X107° 8.69 376.9
2 K.O(s)+ CaF.(s)=2KF(g)+CaO(s) 2.11 2.22X10* 1.30X10°
3 Si0,(s)+ 2CaF,(s) = SiF.,(g) +2CaO(s) 437X107" 2.24X107° 3.82X1077
4 ALO;(s)+3CaF,(s) =2AlF;(g) +3Ca0(s) 1.94X10°* 1.97X107" 2.45X10°"
5 ALO;(s)+ CaF.(s)=2AI0F(g) +CaO(s) 2.33X107¥ 2.41X107* 3.01X107"
6 B.0;(s) + 3CaF,(s) =2BF;(g) +3Ca0(s) 2.80X107* 2.82X107" 7.43X107°
7 MgO(s)+ CaF.(s)=MgF,(g)+CaO(s) 4.07X107" 1.69X1077 3.72X107°
8 CaF,(s)= CaF.(g) 225X107" 3.25X107° 4.88X107*
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