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Experiment on influence of sintering properties with a medium
titanium magnetite concentrate

JIANG Da-jun
(Ironmaking Plant, Panzhihua Vanadium Steel Co., Ltd., Panzhihua 617024, Sichuan, China)

Abstract: As technical and economic indexes were worse with high titanium concentrate sintering, when a medium tita-
nium concentrate of iron content 55%, TiO, 9%, —0.074 mm size fraction more than 80% matched into high titanium
concentrate of TiO, more than 12.5% sintering by suitable proportion what could strengthen granulation, lower melting
point, increase amount of liquid phase and improve the sinter performance indexes so that the most prominent value was
saving high price rich ore consumption and reducing sinter cost. The system experiment research was achieved in abora-
tory and sintering machine as chemical composition, mineral composition and particle size distribution of this medium ti-
tanium concentrate is more different comparing with high titanium concentrate. With medium titanium concentrate re-
placing part of high titanium concentrate sintering, experiment results in laboratory showed that mix partical size was im-
proved, sintering speed accelerated, increasing yield effect was obvious, the rate of increasing output reached 5.35% by
each increasing 10% medium titanium concentrate so that can make up the defects of low utilization coefficient of high
titanium concentrate sintering.On the other hand, sinter mineral composition was improved, content of calcium ferrite in-
creased and was higher than the reference period, perovskite showed a trend of decreasing, silicate content also in-
creased, metallurgical properties had no change. With 25% medium titanium concentrate insteading of high titanium con-
centrate, the industrial test results showed that utilization coefficient rose 0.023 t/(m’+h), drum index increased 0.16%,
solid fuel consumption decreased, so the sintering overall effect was superior than high titanium concentrate sintering.

Key words: medium titanium concentrate; prilling property; sintering characteristic; mineral composition and struc-

ture; comprehensive effect
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Table 1 Composition of high titanium and medium titanium magnetite concentrate %
sl 4r e . . RN T
JFURE44 B TFe FeO SiO, CaO V205 TiO, MgO  AlLO; S P H.O
0.074 mm Lt451
RS 5373 3194 332 1.15 0.56 12.51 278 376 076 0.00 10.15 67.47
FRER RS 5481  30.59 5.07 1.55 0.58 9.19 286 3.3  0.62 003 10.11 84.33
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W CERERA™ VER RN 45 VR Wb A S R IR R AH 34 EL

BEREHR s () BEREA rh gk L Ak 32 2 DL AR R 1 ki
i £1 (2FeO « TiO) FEK 2 A (FeO « TiO) ¥ JE X 12
15, JB 30 R i P RS Rk VR DA 22
STRAFIASKIU) (17 4 R TR AR R 1R T 20 A7 A s (3D Ak Y
FEA v RV ER AR s B2 Y5 T 24 0.002~0.170 mm, 2
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Table 2 Mineral phase composition and volume content of vanadium titanium magnetite concentrate

i %1(%@‘ WE%W %it/ﬁ%?aﬁr —— KA P
FeO:TiO,  FeO-(Fe-Ti),0; (Fe+Ti),0s MgO-ALO;
RN AR U % 2~3 76~79 1~3 16~19 2~4 1~2
TPERBORET ARER  BU % 1~3 77~80 — 14~17 1~3 0.5~1
BRI /mm 0.002~0.400 0.004~0.050
TR RS R AR /mm 0.002~0.170 0.004~0.070
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Table 3 Determination results of mixture softening and
melting temperature

iy PEKRURSIICEL % WUMRRLEEDC R C
B2 10 1311 1417
B3 20 1302 1401
B4 30 1289 1389
BS 40 1280 1374
B6 50 1274 1366
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2.1 REHZE

B 45 7E $300 mm X 800 mm 4% 45 b b gk
AT RUK A 6 000 Pa, %e4h 41 s 9 12 000 Pa, &
K] 2 mine [ 2 RHZ B E A 650 mm, 8 2548
il JERERE BE 2 10~20 mm, 48 JEE R B 4 20 mm.
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Table 4 Sintering test results with a single iron concentrate

PR S O B 1P S S ot AT5 mm BeLh s/ GIREES i) gk

AL Jr R
RRER Pykift/mm PRt /mm I [8]/min JI /% (mmemin ") (tem 2+h™") e 8U%
BRG 4.54 3.60 35.67 62.75 17.80 1.19 58.67
FRERALRE 5.33 3.87 31.03 60.20 20.95 1.34 55.33
2.3 thekBUEH EL BT g M RE 2 M AYIR I8 LRI O, 2 B U DA R R RS R B A Al T
2.3.1  SPRARRLEE 5 0.074 mm ¥ ¢ i 573 H0K £ 84.5%, 17y T 2ERGH 11

AN R BORE A LU SR 45 R WK 5. RS 65%, R4 LR TIFHA, PRI 57K 23141 5K )
AL, BEAE TP BRROR A C B v, TRARDRE L S, BN, AR TSR S TR, 6E TR G RN 4
1~3 mm 55 0~1 mm KLU 70 OV Rgb, 12 il ke slin RERg IRl FGEAS % it mklz
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Table 5 Sintering experiment results with different ratio of medium titanium magnetite concentrate

TERTRSTT MR GERE TR gt/ KT Smm MRBY ey

M M Eb/% kiR /mm Wkifd/mm  (mmeminD)  JEEAFE/%  (tem *chD TREU%
Bl 0 2.79 2.39 18.07 66.55 1.197 56.67
B2 10 3.82 2.83 20.41 61.46 1.283 55.33
B3 20 433 327 21.78 63.76 1.434 54.67
B4 30 3.89 3.00 22.99 61.52 1.445 55.67
B5 40 424 3.06 24.46 59.22 1.480 56.67
B6 50 4.02 2.96 24,51 59.55 1.476 58.67
B7 74 4.43 3.29 26.00 56.04 1.497 57.33
o Sl 373 23.36 60.26 1.436 56.39
53EHEBT X 37.3 +5.29 —6.29 +0.24 —0.28
2.3.2 Beai RS R Ut A BE A& R AR 38 N, 3 A o, A
TR RE A RE 2 M0 R R AR N A s ) by SRR s g B AR, R N bR e £ L
ARG A 1R 2 R e B AN
B 1A%, BT ERZR BA I R AR I i 2.3.3 Xhe i s i m
K, 1M1 H At B2~B7 213K 55z ey & A 1R I i) g 2> Kl 3 Jt s 4 BR BRI IC BL X o &5 T T 1) 5

T Bl h&k, BARREE 2 SIS R 450 s MZERE 4 mao I3 WL, Bl TR AR RORS B 19 I, 48 &5 1
Bt (B7) I, BITE S5 g R AR FE I I ek, B3~B6 ik, HLAH SGPEAR 9, b K RORS  1c LL il 10% 38
B AT B1 5 B7 2 1), X UL IR AR BRI IE B 74% CEERG 5 10D , 8 25380 1h 20.41 32 = 2
LU R4 i, Je &6 1] TR) 247 i, Joe &5 3 B i o 26 mm/min, )5 $] 23.36 mm/min, FEIEEI (B1)

2 A R AR JE Bl i e, KRBT $& T 5.29 mm/min, 4% 45 I (1] 1 35.95 45 4 F
BEAE LA R, B2~B7 MR % T B1 #hk, iX 28.01 min. 4845 3 B b b 2 472 v 77 B 1 v e v A
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Fig. 1 Exhaust gas temperature change on medium titanium concentrate sintring with sinter pot
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Fig. 2 Negative pressure change on medium titanium concentrate sintring with sinter pot
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Fig. 3 Influence of medium titanium concentrate ratio to 1.0k R2=0.706 9
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Fig. 4 Influence of medium titanium concentrate ratio to
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Table 6 Mineral phase composition and volume content of sinter %

A ﬁﬂiﬂ Wﬁ ﬁﬁ BRIRES  BSERET Bk ) %Hﬁﬂm
LT R B M RERR AN A ik
Bl 0 46~50 10~14 4~6 13~17 — 3~5 - 14~18  18~22
B2 10 58~62  5~9  4~6 68 1 3~5 2~3 13~15  18~22
B4 30 28~32  23~27 8~12 8~12 —  13~17 - 8~12 23~27
B7 74 43~47 14~18 5~9 8~I2  — 3~7 2~4 13~17  21~25
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Table 7 Determination results metallurgical

3 AR AVHE A L) Tk X B

. . o . o )
properties of sinter . BRI 7 — £ 260 e BEAHL LT, o LR
ey TREIGRSEBCK PR RS GUE D LI, A ERE T d AT, ik
L RPe) “ LR TR E 25% . WL R ILAES.
BI 0 65.37 80.12 3.1 HHEBET XN TZSHEN
B2 10 67.22 76.57 TR I AR ORI B I AE 15% ~35%,
B4 30 65.79 75.98 N J .
5 s s oy Wik #125% .+ AR w(TiO,) ik, TEAr tb
ELR R 1T 2, AEYEFFREE TIO T I 451 TS
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Table 8 Main production technical indicators of industry experiment
with medium titanium magnetite concentrate in sintering machine
kA B2 R AR
0 o RS EfRRR i i EI; T — iy B MK IRAVRDRLE
: " (em b (kgoeet ) $8¥% BN fuERa BT REC (>3mm)%
/% mm (mm-+min~") (Pasmm™")
Sl 0 1.485 37.05 72.59 9799 716 14050 20.89 19.63 133 1044 63.19
W 1 15 1.494 38.75 72.54 9690 716 14000 20.99 19.56 133 1045 62.96
w2 20 1.521 35.86 72.76 99.86 716 14220 20.70 19.85 133 1034 64.67
it 3 25 1.477 37.10 72.86 9790 717 13930 21.20 19.44 132 1036 63.17
4 30 1.524 36.81 72.72 99.13 718 13930 21.13 19.40 133 1036 65.63
Wk 5 35 1.525 36.61 72.87 99.38 718 13900 20.74 19.35 132 1031 63.50
W1 25 1.508 37.02 7275 98.62 717 14000 20.95 19.52 133 1036 63.98
LLAEUE +25 +0.023 —0.02 +0.16 4063 42 —50 +0.06 —0.11 0 -7 +0.79
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