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Study on the effect of coke particle size on titanium slag smelting
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Abstract: According to the characteristics of free settling movement of particles in the fluid, the theor-
etical calculation results show that the maximum size of coke particles taken out under the condition of
continuous feeding smelting titanium slag is 0.06 mm. Combined with the industrial application, the size
range of coke for test is 2 ~ 8 mm. Based on this, the influence of coke particle size on titanium slag
smelting was investigated. The results show that under the condition of constant power, the flue gas
temperature and CO concentration fluctuate greatly in the smelting process, and the electrode position
rises rapidly at the beginning of smelting, which is caused by the large coke particle size and relatively
delayed reaction. As a result, the consumption per ton of slag coke, the time consumption per hundred
tons of material, and the power consumption per ton of slag are respectively 24 kg, 0.18 h, 52.07 kWh
more than the reference period. By contrast, the power is increased from 17.67 MW/h to 18.14 MW/h
(increased by 0.47 MW/h), thermodynamic and kinetic conditions are improved, coke is fully reacted,
carbon residue in the furnace is eliminated, and smelting is more stable. At the same time, coke con-
sumption per ton of slag and power consumption per ton of slag are reduced by 26 kg and 128.12 kWh
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respectively compared with "unraised power test period". The narrow and uniform coke particle size
distribution is conducive to the titanium slag smelting process and quality stability control, while the in-
crease of power can effectively reduce the adverse effect of relatively large coke particle size on titani-

um slag smelting.

Key words: titanium slag , smelting, coke, lower limit of particle size, power consumption
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Table 1 The component index of acid-soluble titanium slag
%

> TiO, TiO, FeO Ti;0;

74.55 57.03 5.78 16.35
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Table2 Main chemical composition of titanium concen-
trate %

TiO, FeO Fe,O;, SiO, CaO MgO S

47.73 36.33 5.33 2.53 0.765 3.58 0.18
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Table 3 Coke composition and grain size index %
di bt

+8mm +t2mm~8mm -2 mm

%4 Fed Ad Vd S

FEMER 83.95 14.49 141 074 7.04 52.50 40.46
I 83.53 14.94 1.40 0.70 5.50 90.57 3.93
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Table 4 Flow and volume percent indexes of pure gas and

mixed gas
Ak WE/(m h)  WEESEU % BRI/ (gmol )
co 1636.72 81.86 28
CH, 26.58 1.33 16
Co, 86.14 431 44
N, 250.00 12.50 28
RESUE 1999.44 100.00 28.53
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Table S Viscosity of pure gas and mixed gas
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Table 6 Main technical parameters of titanium slag electric furnace
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Table 7 Standard deviation of electrode position and vari-
ance of standard deviation

gl B2 -1 {E/mm FRifEZE Y 25/mm’
HEEI 349.49 5340.54
R 331.13 4043.09
2 325.92 1743.48

% 7 AL, R 17 “RERI 27 Ak
OB AR 22 3408 PR 25 1 5 2535 L SEEIAAIL,
FEWFE T B A3 A AR 7S HAN 5T, AR TRk i o
R AR RS, BLAh, I AR R B, TR S
LB 7 B T, L 30 min 2547 LB A B B
i E, H B2 B GR B S sh i FRR. A,
SR IINA BRI 1R B B r A A B AR A T 581 143H0T,
TR TF IR AR A B ARG HR 30 min £2 47 AR AV
BN E I (S5 R T R F A Y 220, L2 R
ULIE 1o MNEE 1 AT, A5G 17 A rE R Aoy ik
T, IR 30 min 22 A I8 B e (A A R
Wiz s e L RRILA, vl Re IR R L & R RO
WS 5P RN, RIS B0 T PR I 1 TV ki,
YR R SO TGH A R TR I,
OB B PR T . P A X T A e
HLEEAE 2 ~ 8 mm i [ P LU /55 38.07 4 E 43 1,
IRRLEE /3 A AR 78, (R R AR BE AR R R, 8 %

PR SIS AHHA I, R S ISk B R Y R Bk
IR EEEIA

1200 R 1,

1000 |
800 |
600
400
200

L S

112114 116 118 120 122 124 126 128 130 132 134 136

PRIR
E1 JAGHFRMEERNET

Fig.1 Change of electrode position at the beginning of

smelting
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Table 8 Flue gas temperature and CO concentration
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Fig.2 Change trend of C content in molten iron
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Table 9 Main smelting indexes

HH) M AEREA DIA/(MW-h ) EORHFEI /b i HLEWh

S 0.143 17.64 7.15 2287.46
WEH 0167 17.67 7.33 2339.53
W2 0.141 18.14 6.80 2211.41
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