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Study of high-temperature sintering properties and proportioning
optimization of iron concentrates with different w( SiO, )
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Abstract: In this paper,the high-temperature sintering properties such as assimilation performance,liquid phase fluidity,
sinter body bonding strength and calcium ferrite generation characteristics of four kinds of iron concentrates with different
w(8Si0,) from Xinyu Iron & Steel Group Co., Lid. were investigated. Based on the findings, the proper proportioning
schemes of raw materials including the concentrates were determined to seek optimal sintering performance, with the
consideration of on-site production demand. Tt was found that under the condition of a fixed basicity (1. 95) , with increasing
w(Si0, ) in the iron concentrate, the liquid phase generation temperature decreased. Additionally, the liquid phase
generation quantity increased significantly ,with improved liquid phase fluidity. However, with excessively high w( SiO, ),
the assimilation performance and the sinter body bonding strength declined. Regulating w ( SiO, ) would be crucial to the
liquid-phase generation characteristics during the sintering process and to the quality of iron ore sinter. The sinter pot tests
showed that as the w( SiO, ) increased from 3.90% to 3.33% after optimizing the proportions of iron concentrates, the
productivity, sinter yield and tumble index of the sinter product were increased by 0.25 t/(m’+h),5.91% and 8. 12% ,
respectively. Meanwhile, the solid fuel consumption was decreased by 5.59 kg/t. The sintering indexes improved
considerably.
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Table 1 Main chemical compositions and losses on

ignition of raw materials %

EE TFe FeO Si0, ALO, CaO0 MgO 4sHi
BoR5H A 68.080 28.31 1.77 0.78 0.39 0.82 -2.36
ks B 61.580 5.51 5.25 1.31 0.54 0.33 2.81
RS C 63.600 24.99 5.69 1.08 0.29 0.27 -0.47
BekEH D 62.520 25.98 9.76 0.86 0.18 0.30 —1.85
IRAIHT 62.830 0.53 3.29 1.68 0.03 0.07 4.06
RH 56.000 8.75 5.10 2.02 9.94 2.30 0.16

Hzmf 0.096 — 0.76 0.21 29.87 2.39 43.29
fikA 0.230 —  1.69 0.54 50.97 1.82 39.55
5 5
. 0.130 — 1.52 0.47 79.87 3.41 9.81
HEATIK
B
0.120 — 1.12 0.43 42.30 22.71 26.91
AR
R 1.580 — 7.02 3.91 0.58 0.16 84.30

R2 BT HOREAN(RESH)

Table 2 Particle size composition of iron concentrates %

ks KLEE AL/ mm
7 >8 (5,8] (3,5] (1,3] [0.5,1] <0.5
A 000 0.45 070 1.27 0.80 96.78
B 1.32 10.02 10.57 11.67 5.13 61.30
C 0.00 2.42 405 7.55 643 79.55
D 000 1.20 0.47 052 0.38 97.43
WRAW 3.16 11.41  17.28 26.82  18.66 22.67

H LRI, 4 R A B R Rl O
ik 68.08% , HoAb A 67 b A7 i IRAK U C B
(63.60% ). D B (62.52% ) fl B " (61.58% ).,
B BT ER RSP RALA 5. 51% 4, HiAt 3 Fioks
1 S0 % 43 A8 8 T 20% . 4 RS (A
B, CHI D) [ w(Si0,) KK T+ &, 551 N
1.77% \5.25% 5. 69% F19. 76% . i1 & UK§ 6 1)
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Table 3 Proximate analysis of coke breeze and main chemical composition of its ash %
Tl Koy FEEA S
KA oy RSy & 7€ ik TFe CaO MgO Si0, Al, O,
0.30 12.53 3.67 83.51 10. 53 7.95 0.79 43.35 21.63
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Fig. 1 XRD patterns of four iron concentrates
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Fig. 2 Schematic of sample shape changes during the

measurement of softening-melting properties
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Fig. 3 Schematic of assimilation property test
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Fig. 4 Illustration of liquid phase fluidity test
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Fig. 5 Schematic of sinter body bonding strength test
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Fig. 6 Appearance changes of four iron concentrates at different temperatures(R =1.95)
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Table 4 Softening-melting properties of four iron

concentrates(R =1.95)

B3 JrHa%ie Bk i sh

P e mec mT wET
A 1476 >1 600 >1 600 >1 600
B 1283 1416 1491 1539
C 1253 1 400 1426 1509
D 1240 1309 1312 1 388

BRI LA SR SR T 1 600 °C, AZ IR E
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R0 00 A P 0T 7 1 ek B 38 0 T A o 100 BH A 3
HBE AT, w(SiO,) B, BAaYT5 Cao
FTE RIS A5, S0 A VRO TR R AR,
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Fig.7 Assimilation properties of four iron concentrates
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Table 5 Liquid phase fluidity of four iron concentrates under different temperature(R =4.0)

\ WIS 45 2
B
1240 C 1260 C 1280 C 1300 C 1320 C 1340 C 1360 C
A 0 0 0 0 -0.17 -0.02 -0.08
B 0 0 0 -0.14 9. 69 13.72 12.91
C 0 0 0 0.09 12.93 13.62 13.95
D -0.14 8.92 13.76 11. 41 14. 69 14. 67 11.94
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Fig. 8 Calcium ferrite generation characteristics of four iron concentrates(R =1. 95)
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Fig.9 Sinter body bonding strength of four iron

concentrates (R =1. 95)
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(3" %), BUthaR . B WA 2 8% i Sl
WRSEFEE TRGEE, XEEHAET A §IGK
P [EL AR S Ny, 32 B3 N AT AR AR 45 i 1o
TRV SO, HE R AR 2. (HYS A 5 H &
o B JEURL o (Si0, ) FAIK , BORE VR

R6 REGMHY HFR(FESH)

Table 6 Proportioning schemes for sintering %0

sy P BT B B g BRON vimti gm0 A e e
IE-) 1 24 3 1 71 3.90 1.5 3.00 3.0 1.5 4.5 25 4.48
2F 3 22 3 1 71 3.83 1.5 2.85 3.0 1.5 4.5 25 4.43
3" 5 20 3 1 71 3.76 1.5 2.78 3.0 1.5 4.5 25 4.38
47 1 22 3 3 71 3.99 1.5 3.19 3.0 1.5 4.5 25 4.53
5" 1 20 3 5 71 4.08 1.5 3.38 3.0 1.5 4.5 25 4.58

F7 AEBRH HREEER

Table 7 Sintering indexes for different proportioning schemes

JIRGS TR EREESEAE (mmemin ') AR/ % BRESHURTTREY (em 7 oh ) RREGRIE/ % ERBRERIHE (kg )

1 () 23.56 75.39
2* 25.45 81.30
3t 24. 42 76.97
4 25.63 81. 49
5 24.73 82.53

1.62 55.40 67.01
1. 85 61.89 61.49
1.73 57.52 65.33
1.87 63.52 61.42
1. 81 62. 87 60. 79
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ARFEOCE LTRSS, SRS R N, A
fetth, WA DO HBIAR S, SR ERHYw (SIO,)
3.90% ("M R) #mE 3. 9% (4" %), F
REE408% (5" HFE), Wk, REEHFH R
PO SR BRI BT S S T REBH. 18
w(Si0, ) & T, BeZh Ly i B A L 2 2 VA g
PRUE R AP R 25 AH 2, T3 & i w (Si0, ) 2 &
BBEZE T TR, Fibgs RN, w(Si0,) ]
ERBLET . B, AR, RRASAMR AT A5 R
5] w (Si0, ) BRoRE 7 14 ve T b 45 M BB 1 BIF 5 45
WAHSRF. B, SEJRHEE D F s, HEAB T
BRAEH W U MRRRERE AR, HERE A BT
HHN1% ~3%, B & HN20% ~22%, C#
WA 3%, DWIHEN 1% ~5% , 4 FgRGH 5
&R 29% o

ACECH IG5, 4" 7 3R15 T i i be 4 4
br, MHCTREMETSRE, KD HEMN 1% 52
3% , 1fi B W ECELI 24% (551 22% , KR, 4k
SR w0 (Si0, ) H 3. 90% #2155 % 3. 99% , K45 HLA]
HZE¥HH 1.62 /(m*-h)EE 1.87 /(m*+h),
B FEE 75.39% P & 81.30% , g v B
55.40% $2& F+ #| 63.52% , [E & BE KL FE B
67.01 kg/tREARZ 61. 42 ke/t,

4% i

(1) FHEH H w (Si0, ) X e 25 4™ 1) 1= M AE
BAREZW, JUHIEAEBANR L. i sh
BRESHTR B T . AN, EAH AU S R AR B
T 5 ) o 5 AR 1) 45 ) TR [T 45

(2) FEEERE N 1.95 BT, MiESHR
W w(Si0,) M 1. 77% $2 531 9. 76% , W AH A= i
TR REAG, VRO A i S A, YORE A Bl 4 B
WHEE, Hw(Si0,) it (9. 76% ) 23 3 B Ak 1
REIEAR LA B et AR [ 25 e B T e

(3) BRI g LR, Mg Rn
w(Si0,) B 3.90% 5 2 3.99% , BLEHLFFH &
Bl 1.62 v (m’-h)$#EEE 1.87 v/(m*+h), A%
i 75.39% $2 =2 81.30% , FEEE i BE M 55. 40% 3=
F563.52% , [EASARHEFEH 67.01 ke/t FE{KE
61.42 kg/t, B THAETFR, AL EHRE T
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