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Research on sintering and blending of new varieties of ores based on
high temperature characteristics to replace deteriorated ore

FANG Yehan', NIU Changsheng’, WANG Jiyuan®, SI Yunpeng', ZENG Wang',

ZHOU Heng', KOU Mingyin'
(1. National Key Laboratory of Green and Low-Carbon Iron and Steel Metallurgy, University of Science and Technology
Beijing, Beijing 100083 , China; 2. Manufacturing Department, Baoshan Iron & Steel Co., Ltd., Shanghai 201900, China)

Abstract: In this paper,aiming at the problem that the sintering air permeability of medium silicon low aluminum hematite
concentrate powder ( OI) in the actual sintering production ore blending structure of a domestic iron and steel enterprise is
not spherical , resulting in poor sintering air permeability and the imminent depletion of high silicon medium aluminum
hematite powder ( OD) , three new varieties of iron ore powder ( OA, OB, OC) are taken as the object to study their
alternatives. Firstly,its chemical composition, particle size characteristics and other room temperature characteristics are
analyzed. Secondly,the difference between its high temperature characteristics and OD & OI iron ore powder is clarified,
and the correlation between the high temperature characteristics of iron ore powder and the basic physical and chemical
properties is established. Finally, the sinter pot test design is guided according to the results of the micro-sintering test, and

based on the results of the sinter pot test to investigate the changes of the output and quality of sinter after replacing
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OD & OI iron ore powder with different proportions of new varieties of ore. The results show that it is feasible to replace OD

and OI iron ore powder with new varieties of ore. When replacing OD ore, the “one-to-one” ore blending scheme of

“OC - 0D” is adopted, the yield of sinter could be maintained at 75.67% , the drum index is 70.65% , the vertical

sintering speed is increased to 25.93 mm/min, and the solid fuel consumption is only increased by 0.52 kg/t compared

with the reference group,and the yield and quality are maintained at a good level. Compared with the reference group,the

vertical sintering speed is increased by 1. 01 mm/min,the utilization coefficient is increased to 1. 31 t/( m”*h) ,the solid

fuel consumption is controlled at a low level of 53. 91 kg/t,the yield rate is 75. 05% ,the drum index is 70. 67% ,and the

comprehensive index of the sinter pot is significantly optimized.

Key words: ore blending structure; air permeability; sintering; high temperature characteristics; sinter pot
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1%~2% , J& w5 ik AR AREE™ O #kE™ 3 w( TFe)
=T 66.5% , w(Si0,) /T 4%~6% , w( Al,0;) %
T 1%, JEH AR AR b, 2k
#0G RHaREkH”, OJ. OK. OL Ak, OE.
OF. OH A BKE - fEiZM) BATH #2450
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Table 1 Main chemical composition and losses on

ignition of raw materials %

S4B TFe FeO CaO MgO SO, ALO, peiit
OA  67.01 24.28 0.30 0.35 5.39 0.38 -1.33
OB 59.47 2.81 0.62 0.25 9.89 1.18 2.60
0OC 61.28 1.53 0.12 0.14 7.97 1.12 1.90
0
0

OD 61.63 1.65 .66 0.34 7.94 1.13 1.96
OE 58.49 0.90 0.30 0.12 5.01 1.58 10.45
OF 54.37 0.65 1.11 0.30 7.60 1.93 11.24
0G 65.19 0.94 20 0.14 1.71 1.25 2.91
OH 58.28 0.26 18 0.11 5.49 2.50 7.57
Ol 66.59 7.52 57 0.45 4.28 0.46 -0.43
0J 60.03 0.51 26 0.10 4.37 2.26 6.44
OK 60.45 0.55 .23 2,37 415 2.37 6.67
OL 62.71 0.85 .42 0.17 3.48 1.11 4.91

1.2 hIEAER

R R R B L RN 2 2 Frm. f 2 1]
M, B =2 AR T 1 mm (A%
i, TIRRIE/NT 0.25 mm BB BUORL, =R
RBEFE 0.25 ~1 mm Z [H] PR T, 3585 FokE
Lo B e B AN R T e g iRk B, Sl e 45k
P A DT 02 I} 2 378 A0 o SRR AR R R OD 11y

K2 BEUTMIOBEAR(REHH)

S o o © o o

Table 2 Size distribution of iron ores %
N L UL AT iy
g R LT R ki
¥o(>1mm) (<0.25mm) 0 e
1 mm) mm
0OA 7.69 2.60 89.71 0.37 0.987
OB 45.52 11.19 43.29 2.40 0.516
ocC 31.08 21.12 47. 80 1.50 0.432
oD 35.32 12.07 52.62 1.61 0.579
(0] 0.17 12. 56 87.27 0.33 0.052

SERLAE A L. 61 mm, BERERY LU B BT R
Ol {y-F #4ki 42 0.33 mm, Zh BBy bE 4] w55 3%
87.27% , {HHARH FyRURLLE AR, SRIEIE AT
AR KL AT H Bk MR A K < 0.2, J& T ok
PEERE o OA 55 O R4 K B 20 B AL A AH [H]
/NT0.25 mm BER K Lo Bk 85% LA |, Al
IS H R BRPETE BN 0. 987, J& T4 nli sk v k™
¥3o OB+ OC kB H i AL OD By ML AAH
[, ELJE T A R TR 3 o
1.3 S7FE

AR 5T BE X R R A5 PF R R AE 500 °C s bE
30 min 5 AYERE A, SR SR B 3k HE AT I BR 25
A /K H A LRI E , IS5 R AR 3 s .

xR3 BRUMBKRERKITESILENESR

(R H)
Table 3 Porosity determination results of each

iron ore %

e OA OB OC OD OE OF
WKETRFLEE 0.418 1.954 3.877 0.616 8.389 9.493
WA ESFLZE 0.439 3.729 2.723 0.994 8.788 8.354

= OG OH O 0] OK OL
BKATAILZE 4.108 4.458 0.049 4.804 8.735 4.788
WA ESFLZE 2.142 5.010 0.041 2.921 3.055 4.824

By TN, LR ZERBOR, A
I HAERE A i e AT = A e P 1 R
TRRATB B X B B 45 A KR AL R B .
BL A, BEF ERE A B4R B3, BEBR 45 K
TR SALRA BT RS 302 I fE A B
e S ORI ER S BT T OB B ALIR B T gk

1—5FL%; 2—RMUEBALE: 3—H G
1 FRKBRBEEHTBNSILESREBRIXR
Fig. 1 Relationship between porosity and losses

on ignition of each iron ore
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RARFEMEIR SR AN 4 Fron. k4 nlAlL,
AP PR kY OA Y RIL IR fers . OB B9 TR) 4k
RERAL, OC /T HZIH.

x4 BHRTHHREENLEE
Table 4 Minimum assimilation temperature of

iron ores C

Bk OA OB ocC oD OE OF

82 S F50E HisH
MR BB AR, R R PR e, F

WK Z, PR R R A FEm i AT
S5 KGR AR R R I SAL AR, R R
AR R, NI T4k A H3 5 CaO B4 fi i X
st TN S, AR T IR A SN R
34, W E 15 2 OA Bk By i [ Ak i ¥ ik
1303 C, XZN N H A& A B TR Fe, 0y,
1M Fe; O, JLF- A5 CaO KA EAHENL, 855 T OA
YRR AT RO RE JT, R85 T FRRIRE
2.2 EERNE

BARR SNV AE B 5 CaO BV A= BGRAH
AITBIEE ST, IR AL S 5 P 18 BOR AR R A 43 7
PRk R b AR B G M AT R B G5 B 2 o AR
FE1E 1300 C . HMAC 15% CaO [ 45 1F T, Wiz T
FRE M HBA I Sh TR R, R S For.

RS BHTHNRERINNEEL
Table 5 Liquid phase fluidity index of iron ores

OA OB ocC 0D OE OoF
0.78 0.98 1.26 1. 50 1.62 1.51
oG OH Ol 0J OK OL

2.98 1.13 1.82 1.53 0.98 1.75

R 1303 1230 1243 1280 1200 1210
%@k  0oc  OH ol 0] OK OL
FfLiE 1250 1214 1290 1205 1207 1215

SRR () A e P TR BE A T IR R A R
YBURTEIE 45 Aok i DA RO W A —
M5 SHERA R BRE Ky 5 CaO Sz A= B IBCH Y
RESI R, XA CaO sl a2 RS
W2 BT 7R - BE R SRR K e AL AR B,

I—ZR B SR 2— B
B2 #%¥HHAKESILENESRELEENZ N
Fig. 2 Influence of porosity on the minimum

assimilation temperature

HIZE S A, 3 8 i AT A9 ORI 3 4
. Forb, OA RO by 9 90AH IR 8 PR B AR A
Fe; 0, JLF A CaO A [EIAH SSEM 1i BR- ) 1 A
A OB I OC R 453 (- VRAT AL 30 1R AR 7 ]
DRERE AR, X SR S A BOR Y SI0, MG
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Fig. 3 Influence of SiO, mass fraction on the liquid

phase fluidity
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3 REMAR

N TH# OA. OB A1 OC £ 4 £/t OD Fil OI
By R IE pe g vene, DURECH 250 S S, AE
BAEIR 210 Si0, & i BEARRIFA LR S5 T, 1l
ARSI 45 L OAL OB OC Bk H)
o S G R SN i =X v
OD F1 O k8B Jm be 2 7 Bt e bm O A2 A MUAEE o

ER ] D234 mm BEEEM, K45 T 2280
BHZE 700 mm, KN 2.0 ke, R SR
HA2 kg oy, mUKIFEDY 120 s, mKBUER N
8 kPa, BeZ5 67K A 10 kPa, Be45)57E 5 kPa (i
JE Y415 min.

3.1 “—xf—"8#K

IR ECIET A OA OB 1 OC “—Xf— "%
R OD F1 O 8R4 #53,  BeZ il by i L 75 %8 K&
LRI 6+ T PR .

F6 “—xf—"E{ OD 1 Ol %ku MRS H BH

FR(FESH)
Table 6 “One to one” replacement of OD and OI

mixing ore blending scheme %
HE 0A OB oC oD oI Zhl
HfE 0 0 0 9 7 6
0A - 01 7 0 0 9 0 6
OB - 0D 0 9 0 0 7 6
0C -0D 0 0 9 0 7 6

R7 “—3f—"#4 OD 1 Ol %H MIEERREER
Table 7 Sintering pot test results of “one to one”

replacement of OD and OI

A L R
g e e PUREL R

( mmemin ' Yo (kget™)
FLUE 25.75 76.91 70.73 1.27 53.40

OA - 0L 27.80
OB-0D 25.83
0oC-0D 25.93

HIZE 7 Al MBRETEERTE, Fra i
OD I OT kA 3 I i T B8 45 o B A A A [a] i
e TE, Horp OA - O J5 i f K, T FLBE 4%
PR ESE = 2. 05 mm/ming B AN R AL B AR

73.94 70.33 1.32 55.51
73.27 70.20 1.24 54. 66
75.67 70. 65 1.26 53.92

HOTH, HranFha A OD k3 Al O By 5 & A Br
i X TR ZRE, Br OA - O J5 B AL HEA B
BRIIL, HART R EEIMERRAS OA -0l OB -
OD F1OC — OD J5 ZE R R HE A MM EHE #6453 31
FF2.11. 1.26 kg/t F10.52 kg/to

XF T FIREEA, B PR R VAR AT Sh ML
2%, BRASIERE T A KRR B AR At Sh v s, Al
FERHZ e T DCOB A, R . H
T & JEA TSI, AR R B VR B R e 22,
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AR O JR LM B 2507 it - OB k47 k3 h T
Hompbedtt, 24 OD BBk J5 B8 URAR T AL 4
SEfERER bR ETH . OC - OD J5 Z Ry be st i 45
brdretds, LA BT BE 45 08 BOARMED B, B R
T e BB R EAIR T 1. 24% A1 0. 08% , A1 ¢
BRBHEFEAL THURAKF-, BEMEDOE T 0. 52% -
3.2 “TX—"EK

RIGH M OAL OB F1 OC “—%f— " %A% OD Fil
Ol Btk , BRah MR IS0 0™ b T Lo J7 58 K4l 2R 0 3l
mZ 8+ 9 i

x£8 “"x—"HR OD M Ol %H MBI R R

(RESH)
Table 8 “Two to one” replacement of OD and OI

mixing ore blending scheme %

HE OA OB ocC 0D Ol  Zufdikl
L 0 0 0 9 7 6
OA+0B-0I 5 2 0 9 0 6
OA+0C-01 5 0 2 9 0 6
OA+0OB-0D 4 5 0 0 7 6
OB+0C-0D 0 2 7 0 7 6
OA+0C-0D 2 0 7 0 7 6

29 Al 1, OA +0C - OI ALk OA + OB - OI
Jrgk, HBREGM RIS AR T AR REE i1k,
e FBEAS L AR FeBdR B MR B iR
o, [EREORHIFAE TR X 2 98k OC
A ALREL OB &y, FERRAS R ML 4. 12
PReF, XBRGEHE T b SF AR AR T, LRI
THRERARE. HILWOARR s T OB, fEkestiid
T P A BRSSO A SR S T B, 8 OB
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Table 9 Sintering pot test results of “Two to one” replacement of OD and OI

UES T PEAE AU/ (mmemin ') AR/ % FREHREU % RIRBU(tem P eh ) EAMRERIAE/ (kget )
B 25.75 76.91 70.73 1.27 53.40

0A + 0B - 01 26.34 74. 16 70. 00 1.29 54.55

0A +0C - 01 26.76 75.05 70. 67 1.31 53.91

OA + OB - OD 26.55 73.01 69.33 1.27 54.92

OB +0C - 0D 25.99 75.36 70. 17 1.25 54.37

0A +0C - OD 27.15 73. 85 68. 67 1.29 56.31

A RERL, , INITEE B b4 o [ 25 5 B AR i o

A OD ™ ik 5, OB + OC - OD J7
FI RIS, U R o R R HL
RIREHHFERLAS . OA BB ki /b, A5G R R
AR BB RS, AR Y 2, B lR]
LR B B R K OD JE 25w o e A FT 4 7t
T OC 4t #s Hh (B J00kE 5 bL B, 3Rk
K BEAN BE 78 >4 A% UKL A2 35 2R 7y Jd K 1 e 3 o
NAEAE R EERRY, AR P 4h hk e A2 v (i A5 2k m
FIRGRER T %, BEUR L B2 a1, fifs 2
BRLE .
3.3 “Zx—"ERK

RISTCI OAL OB Fil OC “=Xf—"#:At OD Fl
Ol #kB Ky, HeZb Ak i a™ by e Lb 7 8 e 4t S 433l
M 10 11 JiR. i's A Fom =Ry LIA
[F LA OL ™, 4’5 B ZRom = dt Fpay LA

[ Le 514X OD 47
£10 “=3t—"#MK OD 7 Ol k& MR AH BH HH
(RESH)
Table 10 “Three to one” replacement of OD and OI
mixing ore blending scheme %
VS OA OB ocC oD Ol Zu4fikl
FEE 0 0 0 9 7 6
A-1 5 0.5 1.5 9 0 6
A-2 5 1.0 1.0 9 0 6
A-3 5 1.5 0.5 9 0 6
B-1 1 1.0 7.0 0 7 6
B-2 2 2.5 4.5 0 7 6
B-3 3 4.0 2.0 0 7 6

HiIZe 1L nf a1, 3 ERR Al o R T R
Ik, ELREAE BRA A OA U A% 35 Jin 52 B 126 14
X T 2R By OA B I B Bk, 3

Fz11 “=3—"EK OD 0 O $hH MIREMIRILLE R
Table 11 Sintering pot test results of “Three to one”

replacement of OD and OI

b b Lk
L ERREen PR umaw O
& i
N (t'm™+h™") !
( mmemin ") % (kget™)

oAk 25.75 76.91 70.73 1.27 53. 40
A-1 26. 65 74.61 70.50 1.31 53. 66
A-2 26.57 74.50 70.47 1.30 53.92
A-3 26. 10 74.95 70.40 1.28 53.57
B-1 26. 04 74.46 70.33 1.29 53.92
B-2 26. 48 73.95 70.17 1.26 54.55
B-3 26.77 74.17 70.00 1.29 55.93

5 T IRASRHBURLIE] ARG RN 1, 75 3 ~8 mm A g%
WEURLLE 38, DLe T ORHZ FLBR 540 IF 238 <
oo A AR B B AR FE B R g T, X e
H1 T OA YT INERHR GRS CaO BN BE 10555 ,
T A R AR T B 45 TR R B A AR 4
PR R RO SR ME AR, X i T REBR ™ OA FEhE
S5 R AR A FeO 55 AR B B0, Hoi sl
PR, 25 B RE R AL A MR BE 45 1™ 3Lk
AT, BEE OB BCALLHIHRE, A 4151 B 4177
ESORE WA S A EB AN OF <E s Y ISPSE 7S
83 OB [RIL PRI L HA . BEA HL P s AR 2
5 CaO RSN BE SI 358, B4t A P A A
WL, BT REAVRE RIS E M BEE B
6 OB HyE—2LHE N, BeZ5IR-A R Si0, & 5T}
i, BELEI REAE ARAT 2 AW, BEATBE Y B
AP -

LRE VL EARARER, Bk OA #EAT 4
BACOL I, T Ehet il A BOR AP T, (H A
ARER, BARESEREFE R, FETC—E LY OC
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BE R AR A MR AR A B LA AR OD Bk
Frist, (il FHE R LB OC Bk kit A R4%, wl LA
BORRR LA B AT M BT -

4 £ it

(1) ek [F) A Re 1 5 WA O 2l 1 43 i) 5 4k
WK G S ALR A SI0, & B e, KALR
FISETHE N T 260 K3 55 CaO (43l T AR, DA THT 2
LR B 15 5, BEARIRA IR B . B Si0,
ORI, BRAR T BE B A B R, LS S
CaO J A B i 15 s Rk BR R A6 & 4, ATV AH
TAPEREAS . (HREED T Fey O, JLF AL CaO k&
Az AR RN, AR OA 1 [R) Ak I B 44 v
WA S PR -

(2) 0K OA HARALERIE R, HZRT
FoA s 0 R A0 U 3 A AR T Bl o, Bl B AR Ak
WA O Bif 3l B BE 285 Wl B B g n, {H AR R R %
2.97% . $AHRERH K OC J5( OA +0C - OI) , JL &
RHEEEHE BT T 1 11% 1 0.34% ,  [&RH%
BHEAFE % 1.6 kg/to

(3) 256 miRAr M S Ra s, 2 # OC
A RO A # OD,  ELAH 48 v He ) it ik 43
OC FEATEARET, WT AR KRR B LA be 45 1 it i 4
Pro ARG BREEH W R ARIFTE 75. 67% , [AKA
AHEFELIE N 0. 52 kg/to
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