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Abstract: To achieve the green and low—carbon transformation of the ironmaking system, in
response to the special thermal behavior issues of Ansteel’s self—produced ultra—fine magnetite—
hematite mixed concentrate, such as extremely fine particle size, poor pelletizing property, strong
oxidation heat release, narrow roasting window, and easy overheating and cracking, a systematic study
was carried out on the characterization of raw material physical and chemical properties, optimization
of pelletizing parameters and ore blending structure, design of the straight—grate system, and
evaluation of metallurgical properties, and a complete set of key technologies for the preparation of

fluxed pellets was formed. On this basis, the 4 million t/a fluxed pellet production line with the
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straight—grate system in Donganshan Sintering Plant of Ansteel Group Mining Co. ,Ltd. achieved stable
operation. The TFe of the fluxed pellets was approximately 64.0%, the SiO, was about 3.8%, and the
basicity was stable at 1.0. Compressive strength was = 2 800 N per piece, drum strength was >92%,
reduction degree was >78%, reduction expansion rate was <12%, low—temperature reduction
pulverization rate (RDI,; 5, )was > 90%. According to the “Guidelines for Accounting and Reporting
of Carbon Emissions in the Iron and Steel Industry (for Trial Implementation) ”, after the pelletizing
process replaced the original 360 m* sintering machine, the carbon emission intensity of the product
decreased from 199.02 kgCO ./t sintered ore to 40.64 kgCO 1/t pelletized ore, representing a 79.58%

emission reduction. This study provides an engineering example for the preparation of fluxed pellets

from ultra—fine mixed iron concentrate resources and their low—carbon application.

Key words: ulira—fine mixed concentrate; magnetite—hematite; fluxed pellets; straight—grate

system; metallurgical performance; low—carbon ironmaking; carbon emission reduction
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Table 1 Main Chemical Composition(Mass Fraction)and Burning Loss of Three Iron Concentrate
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TFe FeO si0, Ca0 MgO ALO, K,0 Na,0 S p
AQCHEW"  67.66 25.40 5.20 0.30 0.18 0.35 0. 020 0. 020 0. 060 0.01 -1.36
DFCHEH™  68.70 19.21 2.42 0.21 0.33 0.43 0. 068 0. 036 0. 039 0.02 -0. 80
DCCHE®  67.01 28.58 5.96 0.22 0.25 0.14 0.013 0.011 0. 020 0.01 -2.53
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Table 2 Main Chemical Composition (Mass Fraction)and Burning Loss of Bentonite and Fluxes
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Fig. 1 Microstructure Morphology of Iron Concentrate Particles
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Fig. 2 X-ray Diffraction Analysis of Iron Concentrate
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Table 3 Specific Surface Area and Static
Ballability Index of Three Iron Concentrate
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DFCH5#" 4.84  203.7 5.07 15.18 0.50
DCCHiW™ 4.88 140. 8 4.00 15.61 0.35
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Fig. 6 Pilot—scale Simulated Straight—grate System

Process System

Fo HICHLIIEIK F 8k R F
Table 6 Roasting Regime of Fluxed Pellets on
Straight—grate System

2.3 BEmIKATLERD 5B E R

Lk 50% DFC A5 1" +35% AQC A5 H™+15% DCC
K& R B LE , A6 DR AR e i B2 T ) 25 Bk 3R 1A
(FP) , 5303 W 3k 1 (AP) XF LL G, PEA Ho s
i FE
2.3.1 F R L

FP 5 AP (424 o3 S B BE X L2 7. H
FTRIHN, PR ER A TFe 5 8 39>64.0% , 55 i
Bkl FeO & 539<0.3%, B AL T4 FP —J0HlE
4 1.00, & MR K AT, H Si0, 5% 54 3.80% , i
FART AP H SiO & 7 6.32%., 1EAH FE IR
D5 T, B2 BRI P i 5 S & ARG FP Ik 4 I
A R 0.084%, I Ik T AP BE 4 B A i Y
0.235%, A] LA RIC080 van b ek 4 s 1 B e 4 L ek
BT o

gr i, SEue & il £ 1 PP, AR 7 8 B
JEIE T SiO 5 A FICR LRI, 22 1o sk
T AP, i RIG 4 TERERE & T 3L
232 BAetik

R AH 56 [ bR, W 2 FP 55 AP (134 J
F8EC(RD AR 5K L8 B (RDD) | H H K+
BURSD MAA 7SR, FP 5 AP AU 3 B AIAEA
SVEREFE PRI LA L 8, I 8 AT i1, FP ik i iE
FEEURIF 78.72% , 125 15 T AP [ 65.00% , ik )57 511 )
AT, CaO RERSAEHE 5 3 S5 AH AR B, A5 254 il

ERE ke 2 REC B 1l /min A5 . R RS EE b FP A KR L
SR 60~80 2.80~3.30 M 11.23%, 1K F AP (1) 14.56% , BR A A 25 7 S AR FR
AT 130~200 2.80-3.30 BASE A H T U RpR TS Ak . R SRR
})ﬁ:ﬂg Q 550~1 120 4.00~4.32 /ﬂfo‘l‘iﬁg*ﬁiﬁ ’ Wﬁ%%ﬁ}iﬁfgi@ﬁ? 92% ’ 7/‘%?(.55@&‘1
e p 1220~1 270 9. 00~9. 32 'fjt E ;RD[—U_s m..,iéj,ﬂi‘iﬂ: 3% 5 *ﬁ’f‘tjﬁiﬁfﬁu Eﬂo
4 = A JSY (=N Bk
s . s o0 IR AP SR B 5 IR A it
I IV Va4 PEGEHA ¢ o
_wm | 1002500 S 6326, 03 517‘[],1‘% Lm/m(n:’fz@ﬁa‘ﬂﬁvﬁgf FETEIEJJ!EEE\%
N SEFLAL T WA e 254, 38 Ik RE 5 e AR E T
B 750~600 3.13~3.53 . . . . R e
KAMFEEF, AT LGS & bk A b 5 i <k
=B 420~270 3.13-3.53 A St b 1 S E2 Bt v
SRR O E B m R A RC L s AR E 1R
RT FPSAPHIUER S (RESDH) REET L
Table 7 Comparison of Chemical Composition (Mass Fraction) and Basicity of FP and AP
A2y (BT 53850 1%
ke TR
TFe FeO 80, ALO, Ca0 MgO P S K,0  NaO
FP 64.01 0. 30 3. 80 0.58 3.79 0.41 0. 002 0.010 0.034 0. 050 1. 00
AP 64. 65 0.28 6.32 0.71 0.35 0. 46 0. 003 0.010 0. 045 0. 190 0. 06
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Table 8 Comparison of Cold Strength and Hot Metallurgical Properties between FP and AP

MR I AL 15 £ %

R WIEEESEEU% A Bk R0 % KT 1%
RDI+6. 3 mm RDI+3. 15 mm RDI*U. 5 mm
Fp 78.72 11.23 92.45 97. 41 97. 68 2.21
AP 65. 00 14.56 93.50 97. 80 98.02 .91
AR tibf 1508 . PLEL > B W1, R B (<0.4) B, 2B Ca?

2.4 T E T EK E #IE R B AR A R0

B8 2 8 9 BR A 1 TR 4 PR RE I S S 8
T AT AR R e AR R A A B R
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1To UL, BIBABREE 53 T RS AR 14 % 7 KA, X4
il 55 K AR E M A R 5 T
A

A R Si02 7 4 4.05%, Lk CaO 77
TOUHE B, % E 0.05.0.35.0.50.,0.68.0.98 Ti.4H /K
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XPER A8 e R ik 2 i 2 i an il 7 R i L7
AT 3 Jir 2 i 256 i 7 S L 78 P e 1 2 2 b
F£ H1 0.05 F+ 2 0.50 B, 2 JIK % M\ 11.29% F+ % I (H
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Fig. 7 Effect of Basicity on Reduction
Swelling Rate of Pellets
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Table 9 Softening and Melting—dripping Properties of Comprehensive Burden

BARIXTE] R X ]

AR ] AR S/ Y& 5 min Y% 10 min

T,/C T,/C T/C T/C . . .

P 10 4 : ¢ (T,~T,)IC (T~T)/C (T~T)/C (kParmin)  JFitk/g it /g
15 1186 1264 1276 1424 78 148 238 976.7 120.6 229.0
25 1181 1270 1283 1420 89 137 239 637. 4 167.0 224.7
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Table 10 Production Process Key Indicators of Dongshao FP
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Table 11 Comparison of Chemical Composition, Basicity, Cold Strength and Metallurgical Properties

between Dongshao Basic Pellets and Foreign Basic Pellets

Ak Wy O350 1% Voo 14 ERE
i _ Bl CCS/ T, J Al,s./ RSI/  RIl RDI,.J
TFe  Si0, Ca0  ALO, S P -3
: (N/P) % % % % %

%5%@?2'& 66.53 1.94 1.92 0.5 0.04 0.050 0.99 2500 94.70 4.4  20.00
%f}%@ﬁ 65.50 213 2.22 1.00 0.03 0.040 1.04 1700 93.50 5.5  14.00 75.0

e 63.98 3.71 3.69 0.46 0.0 0.002 0.99 2865 92.80 54  11.19 78.5  92.1

79} R 2% 11 AHT, AR e 1 BR AT 1 £ 40 e i B 38

78} 1002 13.5 2 865 N/P, BH BAf F 1P 2 =l AR X E = i, e ik i
| Z113.0 » h 92.80% , F IR 5 FEI AN = i A7 AR /NI 22 1, (5
. 205125 8 JE DA A 7 AP R B S R A% ek
% = = R SRR . \
2 .l 000R L o B RDI; 15,0, 2K 92.1% , fei il 18 S 45 W) R R P A S5, 36

A :ﬁﬁiw 28008 | JiBE (RD A 2] 78.5% , i [ 8K ALFF 4R IR AR, B 3%

. R 2600 L MFALGIRYEER A . A et PEER A0 R & 40

(8, 12] [12,16] (16, 17] ' T2 P BR A 1Y) 62%~65% K g HE T+ 2 78%~82% , ¥
B A H 42/ mm
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Fig. 8 Comparison of Performance Indicators of Dongshao
Fluxed Finished Pellets with Different Diameters
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Table 12 Chemical Composition(Mass Fraction) and Basicity of Dongshao Fluxed Finished Pellets

ez oy (st 73 801%

TFe FeO Si0, ALO, Ca0

B BE

MgO P S K,0 Na,0

64.02 0.30 3.80 0. 46 3.80

0.35 0.023 0.036 0.020 0.150 1.00
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IR E BRI 22 5 48 bR L3R 13, 3R 13 AT 1,
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R K UE s H JTVE LR 92.83% FNAME L %Ry
93.14%, W 5P H A M . %A TR A TR
22 WA B R RS AE AR ARAS A fe Az 7 & ml
PLSZERAY
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Table 13 Economic Indicators of Dongshao Fluxed Pellets

LGiESY Zaama BPRER  fnsMEIE R
(t/(m*-h)) 1% 1% 1%
0.92 94.93 92.83 93.14
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Table 14 Carbon Emission Reduction Effect of

Straight—grate System Production kg/t
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