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Abstract: The present work adopts high grade magnetite concentrate (O ore) , high magnesium magnetite concentrate (K
ore) and high silicon hematite fines(Y ore)as raw materials to investigate the preparation characteristics of high silica Mg-
bearing fluxed pellets at laboratory scale based on straight grate process in terms of a typical industrial pellet blend
consisting of 40% Ore 0,20% Ore K and 40% Ore Y. The effects of binary basicity [ w( Ca0)/w(SiO,)is 0.5 ~0.9] on
pellet roasting characteristics , metallurgical properties ( reduction index RI,reduction swelling index RSI and dynamic low
temperature reduction disintegration index (LTD _; ,5,..)and mineralogy characteristics of the resultant fired pellets were
researched. The results show,increasing pellet basicity is capable of improving the reducibility of fired pellets with high R/
of more than 65.38% ,low RSI of lower than 15% , and excellent LTD ,; |5, of more than 98. 88% . The mineralogical
analysis of the fired pellets revealed that the consolidation form of pellets mainly relies on Fe, O, recrystallization while an

increase in pellet basicity is conducive to the formation of more liquid phase to promote consolidation and a decrease in the

porosity of pellets. Hence, the finished pellets with good performance can be obtained. The experimental results will provide
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strong support and important reference for industrial production practice.

Key words: straight grate process; basicity; high silica magnesium-bearing fluxed pellet; metallurgical properties;

mineralogy

BREE B A 2 A, A e ki, %
AETLESE . METER, WARRE ., A
VOSBRI, LR A A 77 2 AR R AR A
BATHA Y, 2B B i R e R
1B R B S AN AT R e Rl 2 — o BN A 3l
BRI T MR, AT m i —5 P K R R R
SEHEA e T S B0 < WUk H bR i T
B ER R LIR, BRI E B ok
SRR S T — B AE 20% DL T, A Bk m Bk
FIADEC ], D)5 B4 s BRI 0 W B, A= 7= 0 711
EBR P LR BB 25 (9 A Eo 1]

[E] PRy &2 35 o 47 70 P Bk L ) ) 4 R T 7
WRAETERENEST T CRBIZET Y . @ik, 7E—
S U B A 9 5 A PTG BE T LA A 5 Bk A
BG4 ERE” " . JHE AR AR S B B
W EORE, ARG KA, BER T BRABUE
SREE . R AA K ZEAE 0. 2 ~ 1. 4 B B
AL U, S BRTE 0.2 ~ 1. 2 Y05 [ A B A 42
PR ER A 14T TR 5 R I ke, Y R
B 1.4 WHZHR TR, T REGREE (4 T 5 30 i
R, B R CR ST R e P R, AR
PRI R PERR B E BB B 1.0 24, W
i L BRSNS R AT AR A 70 P R AT 1 4
PERRZ & B MERATR R /N T 1.0 B, 7ERG R
TR BEBAIRA (1 265 °C ) BIVAT 75 B4 FE3R BE 446 (1045
BRI, (HI R IR A s i YR HE = 3 1. 0
DAL S T 5 e R B TR 31 1 280 °C A B Bk 4]
SR AL R, HLIE SRR AT R AE 20% LI o
A BESE TR R . Si0, F MgO [/ 4k
S AR A A 70 P TR P R 3 R U 45 4 1 7
AU, YRR g 1 250 CIF, Wk AE ik i B
BRI OGN T 0 20, B Si0, T3 43 B Aty 18 o T 38
i, BE MgO 5 43 B B0y 384 om0k 2 7 B g
1.2, w(Si0,)} 3.0% .w(MgO) N 2. 0% B} & #H 4=
BRI RE R, — Bk, Y Si0, B4k
BARMY, BREBIE 5T 28 2 Rk e i, 1
2 Si0, FERSBIE R 3. 5% LIS, TERAHIVE N

IS RSB e C NI s AN N2 k7 WA
JERETER; PR MgO B 0RO 28 sl kaR it
A A R I, AT S BB i A B R
BRIASRERRAR- 1 0 DA, 3 Ak R A 5 Bk 41
AR AR, UL BRI AR A, LAAR
FIHU IR K if 4 PERE A 4 i RE Bk T

ARSCEETFHAN )l SRS B AL Bk AT A = B
Yy JEORE I BCAT 45, B EEAE 0.5 ~ 0.9 Bl B Bl Y
it S HIL I 200k TR AT ) 5 e e e ol it K
PR PERE, WFITE A B T 2 1 H A0 s
FHAE BEANER A f 280, I RE N R it
IR ARG R i A TR BEH ZAR A

1 KB RHETTE

L1 RIeER

I O™, Ky f Y 9 =Fp, H
Fe2F 8y . EE L DA B B B S an e 1 ~ 3
Fiw o ks RoRh e G4 e - oA kA, Hak
SR 1 R, I Y ERERE IR 4 R

MR LATAL, O # F1 K o gk i ddm, mY
LR VA o (A IV 3 = N T R OO A1 B N £
AL O, BT Ee ik, 1Y 571 AL O, Jit 43 Bk
2.18% , Si0, Fit A8k 12.05% , J@ F Loy
EEEE AR, MIELZ R, O &1 K 57 Ay Si0, fi
HOBUBAR, LH K5k 0.77% , {H K 5 1)
MgO [Tt 384 2 R 5. 40% , by WL 78 1) e 56 1
B, Mg™" HEARIREERT dids 5 Fe* " A scHn
WA T /NHR A AL, AT REAR T G20 (1) A A%
BRPERREE, "R PR E#ERY IER, X RV
Jnid B MgO A ) T ok 3% BR A1 59 A% 75 38 J7ps 1k 1
Be. ¥ “40% 0 B +20% K W +40% Y 7 W #"
BBIPEA KT 2= B Wy 73R 1, H TFe,
Si0, . MgO Jfii & 4> % 4 5k 62.45% . 6.75% .
1.46%

R 2 AT, O F K 0 9 i 1f A B2 04
<0. 074 mmprgf T 34853 3R 4. 72% | 72.95% o
YO B I ddoh B BOHL, <0. 074 mmob; 4% 5T 2 73 54X



40 Be 4

Bk F49E 2

F1 ABERNEZLERS RS (RESH)

Table 1 Main chemical compositions and burning loss of test material %0
JE R R TFe FeO Sio, Al, O, Ca0 MgO P S adht
ow 68. 04 30. 13 4.44 0.23 0.23 0.46 0.010 0. 160 -2.17
K#" 64.01 24.72 0.77 1.52 0.48 5.16 0. 050 0.210 -0.75
YW 56.08 8.36 12.05 2.18 1.39 0. 62 0. 020 0. 050 4.11
BEW 62. 45 20.34 6.75 1.27 0.74 1.46 0. 020 0. 130 0.63
R + 2.80 — 53.70 14.90 2.59 2.36 0. 050 0.099 13.84
fARA 1.93 — 0.83 0. 19 53.02 1.15 0. 005 0.022 42.72
R2 SEEREREAR(RESR)
Table 2 Particle size distributions of iron ores %
kL4 B >10 [10,5) [5,3) [3,1) [1,0.5) [0.5,0.15) [0.15,0.074) [0.074,0.045) =<0.045
mm mm mm mm mm mm mm mm
0w 0 0 0 0. 04 0.16 6. 60 18.48 32.52 42.20
K#" 0 0. 60 0.20 0.34 1.88 5. 69 18. 34 26.57 46. 38
YW (JRw) 24.25 16.55 11.00 15.97 7.32 3.77 5.34 4.13 11.67
Y B (FE) 0 0 0 0 0 0.42 6.24 21.16 72.18
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Table 3 Analysis of the physical properties of magnetite material
HeR AR FREBHIK BRI IK ' HEH L/ HAEE/
JFR i o s A RER _ _
JEk 2 R (em?-g™") SR % a8 % A R (grem™) (grem™)
o 1040 13.79 1.41 0.11 2.29 4.94
K#" 989 13. 04 1.58 0.14 2.26 4.84
YW 2 096 17. 61 5.85 0.50 1.38 4.28
x4 iETHE R
Table 4 Physical properties of the bentonite
Koy IR It/ 17 SR 2h W2/ S H (4
B R %  [ml(15 ) '] (mL-g™") WokF/% (100 g) '] Ry A
15. 44 15 36 592 23.99 54.28 10. 34
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Fig.2 TG-DSC analysis of three iron ore types
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Fig. 3 Experimental flowsheet of the pellet

roasting process
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Fig. 6 Effect of preheating temperature and preheating time on cold compressive strength of fired pellets with 0. 7 basicity
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Fig. 7 Effect of roasting temperature and roasting time on cold compressive strength of fired pellets with 0. 7 basicity
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Table 5 Comparison of the optimal operational parameters and outcomes of fired pellets with different basicity

L PR ETE SR W Ak R BERRIAT L3R e/ RESCHET  TEBEE BRIADS ~
&ﬁ Kays o BE/LIR- Bk TR MEHR BUR (N-P7H) (>6.3mm)/ (<0.5mm)/ 16 mm k%%
% (0.5m) '] hke B/COE/C B/C L b2 RE P % % %
0.5 8.2 8.6 37.65 280 650 1220 3251 2971 2515 2912 94. 12 4.39 99. 85
0.7 7.9 8.0 38.12 270 600 1230 3691 3340 2380 3 137 94. 14 4.22 98. 48
0.9 8.0 8.5 38.21 270 650 1240 3514 2379 2198 2 697 94.23 4.57 97. 39
Fx6 TEBEELEKAETELZERS
Table 6 Main chemical compositions of fired pellets made from different basicity
o 2T (B 5040 / %
o 5
Fe FeO Si0, Al O, CaO MgO K,O0 Na, O P S /n Pb Cu
0.5 59. 11 1.01 7.81 1. 46 3.77 1.40 0.103 0.102 0.022 0.026 0.013 <0.01 <0.01
0.7 58.12 1. 16 7.81 1.44 5.48 1.46 0.102 0.100 0.020 0.010 0.015 <0.01 <0.01
0.9 57.42 1.31 7.56 1.42 6.51 1.50 0.102 0.098 0.021 0.013 0.014 <0.01 <0.01
6000 Fx7 AEBEREEIKE N RI.RSI LTD
5000 Table 7 RI,RSI and LTD of roasted pellets made
3 2
Z 4000 from different basicity
Z 1
#3000 3 — 5% LTD/ %
B —L RU% RSL/%
= 2000 B >6.30 mm <3.15 mm <0.50 mm
1000 | 0.5 68.95 13.20 98.97 0. 84 0.70
0 . . . . 0.7 65.38 12.50 99. 36 0.50 0.34
1160 1180 1200 1220 1240 1260
FERRIR I/ C 0.9 66.52 10.08 98. 65 1.12 1.01
e 1—0.55 20.7: 3—0.9. TR 9 FiR. it BB, 458

B8  N[EIHEE A TS K 4RI B X AR K L /R
SR B RSNE
Fig. 8 Effect of firing temperature on cold compressive

strength of fired pellets at different basicity
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