EE223 8
2014 5% 7 #

% A

HEBEI METALLURGY

Total No. 223
2014 ,Number 7

WERT FIRE
BRRERGET RN AR R

% %1'2,3,*‘%&%‘Hﬂl'2,£7’t‘§\3"§-‘ ml
(1. ENRENERSARFELR WL Fi0E 064000;2. JLm B K%, b5 100083 ;3. HHEAR
BF5EBe , Lz 100041)
BE - ENEAAAKGELRERHNEKREANEN T, SE68RAFLZ/R . ES0ARETH
Bl ERERNEZEMTHBEEY . REGKKBY M IIWRE ET #1T 7T ERS TR
RAMMXBEHLE, B TV ANALR, SRSV RETHFEARNBPHEZER, ZKREER
BB B L B
XA BERY; i RERIER; MAHE
R E 5 %S :TF046. 4 XEARIRE A
doi;10. 13630/j. cnki. 13 - 1172.2014. 00703

X EMHS 1006 -5008(2014)07 - 0010 - 06

RESEARCH ABOUT APPLICATION OF PERU
IRON ORE IN SINTERING PRODUCTION IN JINGTANG

1,2,3

Yang Shan'**, Cheng Zhengming'-?, Pei Yuandong®, An Gang'

(1. Jingtang Iron and Steel Union Company Limited, Capital Iron and Steel Company, Caofeidian, Hebei,
064000; 2. Beijing University of Science and Technology, Beijing, 100083 ; 3. Technology Research Insti-
tute, Capital Iron and Steel Company, Bejing, 100041)

Abstract: Based on the our original production process characteristics and the price superiority of Peru iron
ore resource, the processed Peru raw ore is added in our sintering to control the cost of hot metal. The pro-
cessed Peru ore is researched in its basic characteristic and tested in relative sintering pot experiment. Through

industrial production practice, the suitable proportioning rate for the ore is worked out according to the sinter

quality change and its influence on blast furnace.
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Tab. 1 Chemical composition of Peru raw ore and different ore powders %

7% TFe Si0, Ca0 MgO Al O, K,0 Na,0 S ZnO o Xi]

A ¥ 58.07 4.42 0.028 0.003 1.37 0.14 0.010 0.098 0.005 10.82

B # 63.31 3.39 0.041 0. 006 1.68 0.021 0.009 0.016 0.005 3.54
BEEY 56.68 9.42 2.17 2.98 1.42 0.43 0.19 3.20 0.17 -0.50
BEHH 66. 80 3.46 0.90 1.14 0.49 0.096 0.12 0.45 0.020 -2.17

C ¥ 63.45 8.16 0.27 0.41 1.20 - - - - 0.94

MR MBS LA, BERET QSR RARMTETER.
R, SR, S0, FBE CHHE, IHESH

R NERVEERTHHREHRM %
Tab. 2 Particle size composition of Peru raw ore and different ore powders %

>10 10 ~8 8~5 5~3 3-~2 2~1

1~0.5

0.5~0.25 0.25~0.125 0.125 ~0.063 <0.063

a o m o o o o - o o o o R
A¥  13.04 6.24 12,39 14.34 8.6  18.98  17.49 5.91 1.48 1.39 0.15  3.25
B# 1.4 342 13.49 1456 8.12  13.3 9.76 13.31 12.42 8.43 .77 2.40
W& 0.29 3.5 10.93 12.94 5.8 8.6l 9.68 10.87 13.02 17.17 7.05  2.00
W&EF 0.13 514 13.94 131 827 1379  9.47 10.1 8.75 12.13 518  2.45
C#% 0.1 042 845 12,00 9.75 11.16  15.78 14.07 15.01 10.19 4.11 1.69
B HRE R AL “mm” Sh A S TANIR %",
AW RYET R ESERE, B RN AR 4 BUBNRSEMPFENRER
BB E LA NRERD 5 B H R AN Tab. 4 Measuring results of basic
W A A BLE RS TR E A T B A sintering characteristics of different ore powders
B CHE, AT MR ES T T . Rt il
1.2 BEERETTHN X fTHwESH TRER &R 1240,R=4 1280,R=4 1320,R=4
%5 2 BT AR B R L B fompc
BT X AT SR L 3, RWEBES 1280 5.785 3.978 4.246
%3 FEREAE WEEsR 1230 -0.015 0.15 -0.14
RIFT BN X THDESHER % WEREAY 1210 0.08 0.145 -0.05
Tab. 3 X - diffriction phase B # 1205 - 1.286 -
analysis different series of Peru ore powders % AR 1136 2 347 3127 3 823
e #H 4y BERy ReEn RHe4n cH >1 360 3.61 5.24 5.38
Magnetite  Fe, 0, 70.7 87.3 92.2 B M 1 DAY L 5 0 L 7E 8 5 ot R o A I
Hemetie  F20y 197 93 "8 MG BB, RS A MBS K ER T B
Quartz alpha  $10; 3.6 B B W sh v B R AR N B B TR B, MBI
Silicon Si 6.0 3.1 -

ME3WURS, RE RS TRE T REL#
i, SHEREnHENL, BE R M#KT (Fe,0,)
ERAX B, KD (Fe,0,) FRMM B R FF
H,BEEF H AN S0, §BMAXEE, X Sio,
B 2 P SRR AR M T B, SR B IR D
AT REAE XY B o
1.3 HERTVEIHHNERSHE

£RTHORRFEIRERLR .
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£S5 HERETHREAIEAER %
Tab. 5 Plan for sintering pot test of Peru raw ore %

HE  WERY DN E % B A¥ CH G % F ¥ wA B AKE HzA

p i3 0 8 19.7 26.5 20.8 6 1.5 6 3.5 1.5 4.5 2
FEI1 5 8 19.7 21.5 20.8 6 1.5 6 3.5 1.5 4.5 2
FE?2 10 8 19.7 21.5 15.8 6 1.5 6 3.5 1.5 4.5 2
FER3 15 8 19.7 21.5 15.8 1 1.5 6 3.5 1.5 4.5 2
Wit 3 A RMERE S, B LR ST 22 Py
S — E 55 -
A¥ER, WK 6, ?5 4;_:24-36 24.06 24_}£,,/
- 24
®6 BWEMLRFERAERR E *23.59
Tab. 6 Main technical indexes of sintering pot test b 23
ﬁf\l 22
BHRGEE  FARN £
HE KB/ % BEE% e m 21
/(mm/min)  /[t¢/(h-m?)] # 20 . . ) .
B 6 71.35 24.36 2.01 0 i 10 N 2 »
' ' ' BB R L%
FHEI1 6.2 71.62 24.06 2.05 B2 HEETREYEEEEEERW
FE2 6.8 72.47 23.59 2.02 Fig. 2 Influence of proportioning of
FE3 6.4 73.24 24.26 2.09 Peru raw ore on the vertical sintering speed

FChnAl &0 5  WRESH s R B L TR, i 3
Prm. MBI B ¥ A MG, EE S EERE,
RS EE N, AR T RERRE FR C KB
JG,EERAE I B A RS, RE R

EERMESRESREEHERERARRXMT,
HEE L& A B b 3R i, SRS K R BE B W T L
B1fTR. TEENGRTIFENEEY ERETRE
HRRCER 5 — 7 T HL B B A SRR SR TR B M A Y

; s . PAs R C 0
R . AN SRR A b R R g D P et C
77
B Br A #rek C#, A 7T REREAR .
700 °\° 7
R*=0.898 B¢
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~ & 516
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b BRI %

200 T T T

0 5 10 15 20 B3 MERvEEMERFEHNTN
&R R /% Fig. 3 Influence of proportioning
FHl BERTELNKEESESEEEMN of Peru raw ore on finished products rate
Fig. 1 Influence of proportioning of Peru Eﬂﬂﬂiﬁ\%bf‘fﬁ“ y fj‘é%ﬂ:‘u i ,% ﬁ%ﬂ‘%ﬁ% s ﬁE
raw ore on the highest temperature of waste air in sintering ﬁ%ﬁfj‘fﬂﬁﬂfﬁ%{fﬁ , 1&& ﬂ]g%iﬁ%—‘%— , Ml%ﬁ

SRR RO BB A RS RENE g et R SR, AT 4 BTR . R RE
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% 7o Fig. 5 Influence of proportioning of Peru raw ore on drum strength

R REATBRREETHREAN %

Tab. 7 Particle size composition of sinter after sintering pot test %

HE =40 mm 40-~25mm 25~16 mm 16 ~10 mm
R 15.94 27.95 15.67 11.95
FEI1 11.41 31.97 14.9 12.79
FE2 13.22 31.73 13.25 13.84
FE3 12.08 41.84 11.36 10.77
FE 10~5mm 5~0mm ¥F¥HhEmm < 10 mm
F’%,i3 13.65 14.84 23.21 28.49
FE1 13.8 15.12 22.23 28.92
FHE2 13.28 14.68 22.8 27.96
FE3 10.77 13.17 24.51 23.94

R BN B BB H RSO A K A

ey HAXBRE, EUAUE, A5
BRAMAMCHE, KEARRENR, LHER
CHa, BEUEREG REHM, A 6 Fix.

35 28.92

i‘é ° 30 28.49 M 27.96
s 25 23980~
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Fig. 6 Influence of proportioning of Peru raw ore on 0 -~ 10mm class
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Tab. 8 Chemical composition of sinter after sintering pot test %
AL 2 A4 TFe CaO MgO FeO Si0, Al O, K,O Na, O ZnO S R
A 56.26 10.99 1.69 7.73 5.4 1.74 0.10 0.09 0.01 0.041 2.03
FEI1 55.82 11.41 1.77 7.98 5.53 1.72 0.13 0.17 0.03 0.046 2.06
FE?2 55.55 11.49 1.93 7.51 5.48 1.66 0.12 0.14 0.01 0.045 2.10
HE3 55.86 11.51 1.87 7.83 5.54 1.75 0.12 0.19 0.03 0.053 2.08

ZREET A, BN T 2R
Z RGO T REL 0.5% ,MgO & E38M% 0.2%
(THEZAFBAELES), BET P K0,
Na,0.Zn0 .S ZFHFELREBAARABRKEAR,

BAEE BERERVRESEHELREL C T,
HERBH. AMRMCHYAIRERET Pt
fiE (0% BB BELE D B AL T M ,K,0.Na,0.Zn0 .S,

MgO S B#MAT PR, KW e B 8 Ex
B R, e EY WA E B 5% .
3 IWEFMAXRE
3.1 HREEMEERTHEAER

2013 4E 2 1, B AR R AR L BT 46 1
PREERCN 2% RE R ,3 A 6.4 A BN sl
BH 4% 5% ,6 AEIN 3% MALEEY, WK 9.
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R BETUNAIBIHNETHFR %
Tab. 9 Ore proportioning plan in industrial application practice %
Aty ®BFEF BH AR CH EF EE Hif H#t ®BeFEs B A#H CH Ry EHE Hit
1H 0 22 18 5 18 4 33 4 8 5 19 9 1 16 4 46
38 4 20 13 2 17 4 40 6 A 3 19 15 0 17 4 42
Tolb A 7=pr A P4 0 W B RE AR A0 4L 2F Bl R 10 & 11,
R0 TWHAPERETRE NESER
Tab. 10 Indexes of strength, particle size and etc. of sinter in industrial application
IR BLEE 41 1/ %
S ) F 4/ mm
/[t/(h-m®)] 240 mm 40~25mm 25~16 mm 16~10mm 10 ~5 mm <5 mm
1A 83.51 1.052 7 22.22 27.82 22.61 17.78 2.48 18.04
38 83.59 1.141 8.07 21.33 27.55 23.73 16. 88 2.44 18.82
4 A 83.41 1.114 6.6 21.75 28.83 23.66 16.07 2.48 18.56
6 H 83.43 1.154 7.22 22.3 29.05 22.24 16. 81 2.32 19.71
U TAEFERAMERETEFEIBAER 2 FH AR R 8, A A TResd mais & aEm
Tab. 11 Change state of chemical %%F‘%— o
composition of sinter in industrial application % £12 TU4AFERAEABET
Te FO 5§ KO N30 Zno EREMRBERBUEEMRER
1A 56.21 8.31 0.029 0.078 0.047 0.016 Tab. 12 Measuring results of reduction
3 H 5527 8 4 0.037 0.100 0.051 0.020 degree and low — temperature reduction
powdering index of sinter in industrial application
4 A 55.70 8.43 0.041 0.100 0.110 0.029
6 H 56.11 8.47 0.027 0.110 0.059 0.024 H# IG5 18 S5 46 L % BRI IRB %
N N RDI ¢ 5 RDIL,; 5 RDI_, 5 RI
Ty A 7= N A 1), PR e B A BEAR, B
B2y e . e s 1A 47.34 73.19 6.93 80.30
AME RO AR R I T C R AR, R R R ‘A 6
. _ 53.00 .40 7.00 81.80
R R, HERBIEMEA TNE, SESHLR .
N . 4 58.07 77.60 7.37 81.00
SERMT. ARG IR LG, BT &AL T
6 A 62.60 80.73 5.38 80.15

B AELREEE.

Tl A= 7= LR B 6D B8 25 T B A TR BE R IR 5
JER LI E SR W3R 12,

Bl & B IR TEC LU B R A RS SR A L 16 B
RDL,, S5 RUSH RN E, EER B FHE

3.2 BPEFEEESTARER
2013 47 2 A J4a , o {3 R TG A0 AR (5] b g1 6
BETRBENRET , EEERLAFRILE 13,

®13 EMBEETHASHEIEESRTAER

Tab. 13 Change situation of main indexes of blast furnace in the period to add Peru raw ore

Bl SEAP&L/P  EHR/(kgv) R/ ke/t)  BBH/(ke/t)  BEBRAE/(keg/tHM)  E i/ ( kg/tHM)
1A 58.93 318 137 486 3.04 0.242
2 A 58.92 300 157 490 3.18 0.283
34 58.54 302 164 497 4.60 0.321
4 R 58.85 344 137 514 4.10 0.343
5A 59.04 306 153 488 3.34 0.312
6 A 58.86 312 162 503 3.69 0.318

TEGE A, % 4 AR @ Es ke A mRR
BRMBRZW, Sy &L R ETEARA, A
B, EELL2013 41 ARERSE, 44515 2.3.5
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