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Abstract: Sintering of roasting materials during calcination of vanadium slag may lead to low leaching
ratio or even interruption of production processes. Reasons for material sintering and various influencing
factors were studied. The research results show that the solid low melting point materials transform into
liquid phase when the roasting temperature is higher than the melting point of the product and larger di-
ameter spherical sintered materials generate with revolving of rotary kiln. Roasting temperature and mag—
netic materials in the mixture are main factors for sintering. The length of firing zone is extended when
the temperature is above 900 C  so low melting point materials have enough time to generate more liquid
phase result in sintering. With high magnetic material content in the mixture temperature may be up to
1 000 °C locally due to superposition of the roasting temperature and the temperature rising during exo—
thermic oxidation in the roasting process and as a result the materials are severely sintered.
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Table 1 Main chemical compositions of vanadium slag %0
TlOz MFe Crz 03 MnO SIOZ Ca0 Vz 05 TFe
13.16 17.95 1.19 8.23 13.21 2.91 18.16 27.21
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Fig. 1 Section division of rotary kiln and the running time of materials
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Fig.2 Spherical sintered material V,0, +Ca0 = Ca(V0,), )
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Fig.3 Materials adhering to rotary kiln wall V205 +2Mg0 = Mg, V., 0, (12)
V,05 +3MgO = Mg, (VO,), (13)

Ca0 + AL O, +Si0, = Ca0 * AL O, *2Si0, (14)

Ca0 + MgO +28Si0, = CaO * MgO + 2Si0, (15)
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Fig.4 Thermocouple wrapped by materials °
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Table 2 The melting points of low melting point materials in the process of roasting C
V,0, Ca (VO,), MgO + V, 05 Mn( VO,) , 2MgO - V, 0,
690 750 742 ~760 805 <900 950 ~980
Mn, V, 0, Ca,V,0, Ca0 » AL O, *2Si0, 3MgO * V,0, Cay(VO,) , Ca0 « MgO - 2Si0,
1023 1 050 <1130 1074 ~1 212 1350 1391
2.3 880 C 2.5%



. 9 .
- 1000
5 ? 900 950
OC o 900
5 4 5 o
o 800
_i\il 750
6.12% 1.88% 4.69% S
o 6 0.5 600
550
h 6 500
900 °C 5h 0 20 10 60 80
Bt KST S /m
o 7
Fig.7 The temperature distributions on rotary kiln
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Fig.5 The contents of magnetic materials in the mixture MgO * V,0,( 742 ~760 °C)
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Fig. 6 The sintering temperatures
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Table 3 The contents of magnetic materials °
in the mixture after roasting %0
880 C;
1 0.4 12 0.2 -
ST
4 0.4 15 1.0
5 0.5 16 2.0 :
6 0.2 17 1.0
7 0.3 18 2.0 N
8 1.0 19 1.3 o
9 0.3 20 1.5
10 0.2 21 1.3 4
11 0.4 22 1.0
1)
3 3.44% 58 cm 12 m 1.3 m,
0.93% . N N
2.51% 218.2 o
C. 2)
1 000 °C 2MgO * V,0,( .
950 ~ 980 C).Mn,V,0, ( 1023 C).Ca,V,0,
( 1050 °C). CaO = ALO, = 2Si0, ( -
1130 C).3MgO = V,0, ( 1074 ~1212 C). .
Cay(V0,),( 1350 C).Ca0 *» MgO * 2Si0, ( 3) 900 °C
1391 C) 13 ~23 m 33 m
o 900 °C 15 m.
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