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Study on comprehensive utilization of waste from melting

and chlorination process of titaniferous slag
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(1. School of Geography and Resource Guizhou Education University Guiyang 550018 China;
2. State Key Laboratory of Environmental Geochemistry Institute of Geochemistry
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Abstract: Comprehensive utilization related work of waste from titaniferous slag melting and chlorination
is studied. Three wastes have been produced in the titaniferous slag melting process they are smoke dust
and carefully titanium slag and titanium-iron slag. Four wastes have been produced in the titaniferous slag
chlorination process they are filter dust residue and fluidizing chlorination slag and chlorination mud
and by-product hydrochloric acid. Currently these wastes is disposed in alkali neutralization and discarded
directly. The composition and physical properties of waste yielded from melting process and chlorination
process of titaniferous slag were comprehensive studied the new method of waste comprehensive utilization
is proposed. This paper puts forward the study thinking and study methods which will promote clean pro-
duction in titanium industry and will be evaluated for use in future offering.
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Table 1 Chemical constituents of titaniferous concentrate in the main places of origin in China
Ti0, /% Fe, 05 /% FeO/% Ca0/% MgO/% ALOs/%  Pl/% S/%  Si0,/% V,05/%
58.68 27.88 5.50 0.1 0.11 1.09 0.034 0.01 0.73 -
51.18 12.31 35.13 0.533 0.126 0.994 0.075 0.007 1.297 0.168
49.03 10.71 36.03 1.00 0.10 1.13 0.016 0.01 0.50 -
50.21 ~52.24 7.52~10.22 34.16 ~37.28 0.14~0.18 0.13~0.15 1.05 0.018~0.027 0.01 0.70 -
49.85 9.85 36.5 0.24 1.99 0.23 ~0.01 ~0.02 0.86 0.12
2
Table 2 Chemical constituents of waste from
titaniferous slag melting process
TiO, C Y Fe MnO ALO; SiO, CaO MgO
e 1% 1% 1% 1% 1% 1% 1% 1%
Ti()2 80% 57.80 5.71 10.20 2.42 0.96 3.52 0.69 0.78
88.50 - 5.63 2.13 1.76 1.35 0.20 0.32
15 43.15 0.58 48.57 1.73 1.73 1.59 0.21 0.33
1 600 ~1 900 C TiO, =
94% TiO, =92% " .
1647 .
° TiO, 89% ~91% ( 3)
L. Fe.Ca.Mg.Al.Si .
° Ca0.MgO. Al O,
; MnO ;
i i Sio,
N i S\P o
o 2° 3
i R ’fiﬁ?ﬁf Kk 5 7 Table 3 Chemical constituents of high titaniferous
slag in a titanium factor
[ O ) | g y
l TiO, 3Fe SiO, AlLO; CaO0 MgO MnO S
R0 A IR 1% 1% 1% 1% 1% 1% 1% 1%
l i l 1 91.20 4.02 2.05 1.27 0.38 2.89 1.90 0.15
iﬁlﬁﬁ@. A Bk Pk 2 90.56 4.84 2.16 1.17 0.21 0.45 2.84 0.20
3 90.24 4.06 1.89 1.82 0.22 0.77 1.38 0.11
Tl e
l 4 89.10 5.17 2.66 1.53 0.22 0.15 3.33 0.19
it 5 89.54 3.97 2.09 1.94 0.28 1.18 1.53 0.10
6 90.16 3.98 2.04 2.24 0.27 1.48 1.40 0.21
B TiO &
| 2
%ﬁﬁ
| Akt TiCl, .
Fig. 1 Process flow diagram of titaniferous slag melting 3 S
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20 Table 5 Chemical constituents of filter dust residue
TiCl,  SiCl,  FeCl; MnCl, AICI, C
/% /% /% /% /% /%
850 C 1 14.9  30.8 24.8 9.8  12.8 4.2
N N 2# 39.5 8.5 10.4 5.9 12.5 0.7
. 17
TiCl, & 2, 6
N Table 6 Chemical constituents of chlorination mud
/%
. . TiCl, 50.37
T
HCI 4 10, 4.01
SN FeCl
e Bk G BA eCly 13.42
FeCl, 2.07
AlCL, 9.64
MnCl, 2.18
MeCl, 9.71
CaCl, 0.51
C 1.03
HTICLK ®
2 Y
Fig.2 P flow di f producing titani
1g roces.s ow 1a.g1tam of pro u01.ng .1tan1um €0.CO,.Cl, HCl
tetrachloride by fluidized bed chlorination
HCI o
4,
TiCl,
1#
2* 1* ° A
HCI o
2* 5. ¢
. 3, 10 000 t
TiCl, FeCl, | AICI; - MnCl, - MgCl,
30 000 t o
. K FIRH NaOH
TiCl, | |
-
S R A kot o o ] = v R s
TiCl, 3% ~5%  TiCl, 50% ~ ]
. I
60% 6, 1t TiCl, 3
44.8 kg 68.7 kg Fig.3 Process flow diagram of chlorination

75.8 kg ' .

4
Table 4 Chemical constituents of fluidizing
chlorination slag

/%

TiO, 33.2

C 42.5
Ca0 0.14
MgO 0.19
Al, O 1.29
FeCl, 0.30
MnCl, 2.45
MgCl, 1.72
CaCl, 0.68
Si0, 1.65

exhaust gas treatment

Ti.Fe. Al.Si C
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