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Abstract: Given the increasing shortage of high-quality iron ore resources, increasing the proportion of domestic iron
concentrate that is difficult to granulate in sintering is crucial for reducing costs and increasing efficiency in the sintering
industry. Based on the pre-granulating-sintering process , this study focused on the influence of the blending process of pre-
granulated materials with conventionally granulated materials. The results indicate that in the conventional granulating
sintering process, the upper limit for iron concentrate proportion is 12% . However, with the pre-granulating sintering
process, this proportion can be increased to 28% , and the resulting sinter has good metallurgical properties. The suitable
blending method is that the pre-granulated materials are added at the inlet of the secondary drum mixer to mix with the
conventionally granulated materials. The proper secondary mixing and granulating time is 5 minutes after blending. During
the sintering process of the pregranualted materials,the magnetite within the pre-granulated materials are fully oxidized to
hematite ,and the iron oxides recrystallize to significantly enhanced the mechanical strength of the pre-granulated sintered
portion. Simultaneously , low-melting-point liquid phases such as composite calcium ferrite formed in the matrix material
permeate into the pores of the pre-granulated materials,the two form an interlaced fused structure, jointly and significantly

improving the overall strength of the sinter.
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Table 1 Main chemical composition and losses on ignition of raw materials %0
JURE TFe Sio, Al O, Ca0 MgO p S i
R 60. 51 4.03 1.89 0.76 0. 061 0. 068 0.057 4.70
MRS~ 56. 98 6.03 1.46 3.22 1.720 0.010 0.320 6. 00
PRy 48.02 5.27 2.68 13.39 1. 670 0.070 0. 490 5.41
fggiE + 5.27 54.01 14.96 5.22 — — — —
AR — 1.71 112 88. 10 — — — —

(a) 1

20/(°)
(a). (b) HPKEW 19 XRD & SEM &l (c). (d) B&iki2Ri XRD K& SEM &

| Rk, 2— A0 3—288k07; 4—IRERE™,
1 BB LM ALR XRD K SEM 434
Fig.1 XRD patterns and SEM micrographs of Meishan iron concentrate and sintering dust
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Table 2 Particle size distribution of Meishan iron concentrate and sintering dust %0
JERL >0. 150 mm (0.100,0.150 ] mm [0.100,0.074) mm [0.074,0.045] mm <0. 045 mm
MR 0.72 5.47 8.95 13.01 71.85
Vot 0 0 0 0 100. 00
1.2.2 BRAARRE S & HUNBRIR A TR T . BRI, R

eI AN BOR H 0 @300 mm x 800 mm EECPHATR G FEREOR . KR Bk, BT,
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TE B B R B AL 5 mm RS/ R WA 1.5 min, PRIEASTEISN 1 min, sKHUE N
R IEURH AL A A (B R R A pL AR, P TR 8 kPa, BeZkfiJE J 15.5 kPa, FIkBEZEZ )G,
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Fig.3 Effect of sinter dust blending ratio on conventional granulation and sintering indices



132 b 4

82 S i B51E H1H

PE R A RDRL B FRZ B S, Y P RORH [
MO $EE 3 50% B, IRGRPEEIRIEE K 3. 54 mm 1
F4.60 mm, EIHERREERT 2.79, FIHREEE S
0.30 t/(m’-h), WA 55 SR B AR K
W, BEMTAELE 129 K0 T b A4 il R —be 45 35
B o RS = TR FU A, 45 T00 48 A 184 1 4
g8, FKWI50% WHIEEAC, HIt, KSR
FARFDEAED R R 12% 82T 2 28% , [Flf
TRIEDL 5 be 45 1 e Bl 5 181 3036 R R 1L o
50% , WFFCKYAREC L REm, S50k 4 B,
F4n[HL, MHAERCHH O WIiNE 4.2% 8, &%
FIRGRPEERAR LLZY 0.5 mm BRI, B
PEFR AR IS 5 a5, LRt 71.33% [ 2

69. 39% Ji XTFZ 70. 41% , F)FH Z 505 B IE A
e FOAREONA BTt . %5 TR 2 AR A
AR R R, HEC L EERAE 3. 5% LLF
2.3 FHIEXNmHERREISIRIF T
2.3.1 FHHXehFh

TRA IR 2O L R B ah Fa bR B2 i an ] 4
fiR, B4 aTHE, ISR NR G, TR
MIFIER A IR G, SARBUGRAELL, |’
GORPE SRR AR | B GE
A LI S RN, A AT A R A R RO
B0 R A TR A B R AR | 33 R BORE 9
o7 R A, 2 B R R AR A R A
Fez T, I fa1 1R A 10 kL 5k Ak 3% R 8 3 1 1 e A

>3 mm

R3 BUBIRIREL b3 B ALK ke 45 R AR E S

Table 3 Effect of pre-granulated feed blending ratio on granulation and sintering indices

WA Pk, ESMEE >3 mm <1 mm GES % FABREHERE, R/ L2353

fic b/ % mm /JPU it/ % it/ % (t\m~%-h7") (kg-t™") % R/ %
0 3.54 7.45 55. 63 11. 14 1. 691 79. 09 71.01 64.27
25 4.12 8.76 66. 18 5.71 1. 894 76. 94 72.18 65. 10
50 4. 60 10. 24 76. 89 1.99 1.992 77.82 71.33 62.32
75 4.55 10. 64 81.01 3.02 1. 909 81. 84 68. 49 62.22
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Table 4 Effect of dust blending ratio on the indices of pre-granulation and sintering
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Fig. 4 Effect of mixing and charging method on granulation and sintering indices
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