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Experimental study on sintering of fine grained high-grade vanadium
titanium magnetite concentrate from Pangang
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Abstract: In view of the physical and chemical properties of high-grade vanadium titanium magnetite,
single firing contrast experiment, different substitute ratio experiment of high-grade ore and orthogonal
experimental study on parameter optimization of sintering technical and economic indexes of sintering
fuel ratio, mixture moisture and material layer thickness under the condition of highest substitute ratio
were carried out. The experimental study shows that the high-grade ore has the characteristics of high
iron, low silicon and titanium, finer particle size and is very sensitive to the moisture control of the mix-
ture. With the increase of the ratio of high-grade ore in sintering, the comprehensive score of sintering
index shows a decreasing trend. The influence on the technical and economic indexes of this sinter is
water, fuel ratio and material layer thickness in descending order. The optimal sintering conditions of
this sinter obtained in the laboratory are as follows: mixture water 6.5%, fuel ratio 4.2% and material
layer thickness 670 mm. Industrial test results show that the sintered with addition of 20% of the miner-
al, the sinter high sinter TFe grade is increased by 0.8%, 0.6% lower content of TiO,, drum index is ba-
sically remain unchanged, the concentration of SiO, sintering flue gas imports in low 22%.

Key words: sintering, fine grained level vanadium titanium magnetite, grade level, addition amount,
drum index
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Table1 Main chemical compositions of iron-containing
raw materials %

e TFe Si0, CaO V,05 TiO, S

o 5370  3.60 040 056 1225 0713
mE A 617 2.80 07 070 608  0.669
Rz 640 475 022 0.02
EmEk 5835 705 369 009 132 074

LRV 4232 2277 326 0.04 030 0.06

AT AR TFe ST 2 8 AN 40 A,
CaO T H 2 0.3 1N H 4P 8, Si0, A% 0.8 1~
53 i, TiO, k2 6 M A . SEKHAH L,
L AR 2E R R o R R BRI “RERRT .
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Table 2 Comparison of grain size

i He/%

2 R Dcp/mm
>0.074 mm 0.074 ~0.048 mm <(0.048 mm

B 33.46 19.94 46.60 0.0359

[ST A0 1.08 12.85 86.07 0.029 6

P 2 F i, m SO RS R S A, o
<0.048 mm 5 &

3) MLA i

X P FPELARRE B BEA T T MLA A, K6 45
W 1,2 K323 in. W3 3 alA, m i ik
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Table 3 Mineral phase compositions and ratios %

B4 KRR BKERET BRMEE R BREE A HiAh
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Table 4 Chemical analysis and index of single sinter

w/%

L b4 EF/(mm-min ' R Y GHORIE /%
95 TFe FeO Sio, Cao TiO, R, PRAE i in') AR % R /%
DD 49.85 8.34 4.67 8.57 9.60 1.79 8.93 69.60 58.13
DG 53.64 8.44 4.18 8.39 4.98 1.80 13.14 69.67 50.47
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Table 5 Metallurgical properties of single sintering experiment

i BALITIRIEE/C BRAATIRE/C BURIXE/C  ERBETHEE/CC O JFIRTEEIREE/C EEIXEC diEIE R %
DD 1092 1167 72 1206 1482 276 78.49
DG 1081 1162 81 1201 1477 276 80.16

M1 5 AT, i a2 BB BE A T rh L SRR
i TEUEE, MR A Si0, i ER THG
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Table 6 Sintering experimental proportioning of differ-

ent proportions %
FE mafyT BT H0e Bk ok ER Rk
S0 47.5 10 21 43 12.2 5
S1 10 50 16 6.5 12.5 5
S2 20 39.7 16 69 124 5
S3 30 29.3 16 74 123 5
S4 40 20.5 16 69 11.6 5
S5 50 11.6 16 6.4 11 5
S6 60 2.7 16 6 10.3 5
S7 76.2 8.5 10.3 5
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Fig. 5 Chemical composition of sinter experimental
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Fig. 6 Comprehensive score of sintering experiment
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Table 7 Metallurgical properties of sinter in each group of sintering experiment

s PALIHIRIREE/C BB TIREE/C BABIX MR/ C

FEZBETHERE/C FHATHIEERE/C  WIHXEEAE/C IR R/ %

Z 1081 1150 69
S4 1080 1155 75
S6 1093 1165 72
S7 1092 1158 66

1183 1465 282 77.67
1194 1467 273 81.77
1201 1450 249 82.79
1197 1461 264 82.39
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Table 8 L’ orthogonal experimental scheme

G5 K53 1% /% #HZ R /mm
s 7.0 42 690
Z1 6.5 3.8 650
72 6.5 42 660
73 6.5 46 670
74 7.0 3.8 660
z5 7.0 42 670
Z6 7.0 46 650
z7 75 3.8 670
78 7.5 42 650
79 75 46 660
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Fig. 7 Main indicators of orthogonal experimental sinter-
ing
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Table 9 Orthogonal experimental analysis

K% — ERENK%  FURERE/mm
AP HIEK, 103.23 100.02 98.74
K (2)EK, 98.93 101.15 100.07
K3 BMHK, 98.19 98.44 101.17
Rige 5.04 2.71 2.42
effdl K1) KIF(2) KF-(3)

MG IE SIS A, LR 7 S B I J 1E 22
B, IR AR LR 10, MRIREAE, fefl

RIS 45 A T 4, KA 6.5%, BLhR 4.2%,
RHZIERE 670 mm A 1EASTRES e LE

R 10 EREIERERET REET
Table 10 Orthogonal verification index of experimental

sinter
i PegE i/ (mmmin ') A ER%  FEEGREE /%
LRISE | 14.37 76.51 58.70
EACEAA 13.89 76.47 58.13
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Table 11 Results of industrial sintering test

wl%

Tk - - R, MUGREE/C G E/ (R HHSSO,He X 10° BB %
TFe FeO Si0O, TiO,
FLfiEsty 50.04 7.93 5.63 6.61 1.86 1085.71 315.48 5087.03 66.99
[1d='3 50.35 7.79 5.61 6.46 1.87 1076.67 311.68 5023.70 67.94
W2 50.64 8.13 5.62 6.34 1.83 1100.20 301.30 4 605.36 67.12
W3 50.88 8.23 5.56 6.01 1.89 1123.20 306.71 3967.30 66.84
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