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Optimization test on pellet distribution and process parameter of

imported magnetite concentrate
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Abstract: In order to improve the quality of pellet and reduce the " black core" structure of pelletizing, and to
determine a reasonable process system and ore proportioning scheme,the imported magnetite concentrates A,B,C and
D are used as raw materials in this paper,and 50% D ore + other concentrates are adopted for the ore proportioning
scheme study according to the basic characteristics of single ore pellets, and grate-kiln process parameters is
optimized. The results show that:in the concentrate ore proportioning scheme,the scheme of 50% D ore +40% C ore
+10% B ore is more reasonable ;the temperature order that affects the strength of preheating pelletizing is preheating
stage Il temperature > extraction air drying temperature > preheating stage | temperature > exhaust drying
temperature. Under the temperature of the exhaust drying section,the preheating stage 1 and 11 of 250,300,720 and
990 C respectively, the preheating ball can be fully oxidized ,and the pelletizing strength at the outlet of the grate can
reach 1 105 N/P; when the roasting temperature is 1 270 °C and the roasts time is 25 min, the strength of the
pelletizing at the outlet of the kiln can reach 3 710 N/P,and the pellets can be fully oxidized. The conclusion can
provide a theoretical and technical support to improve the reduction property of pellet and play a role of pellet as a
concentrate in the smelting process of blast furnace.
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Table 1 Main chemical composition of iron materials %
JEURE 2 FR TFe FeO Si0, CaO Al O, TiO, MgO S p
AW 63. 64 26. 54 7.15 0.23 0.18 0.010 0.46 0. 004 0. 001
B 63.93 26.97 8.73 0.11 0.14 0. 001 0.34 0.018 0. 001
CH 66. 18 26. 06 2.94 0.50 0.94 0.244 0.85 0. 024 0. 005
D#" 70. 01 29.26 1.73 0.32 0.32 0. 029 0.67 0. 181 0. 001
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Fig.1 The morphology of iron concentrate particles
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Table 2 Static ballability index of iron concentrate

BIATFK  RABAK  HOkEE
FRER mnd0 % (REAED/% 185
AW 0. 090 0.245 0.58
B#" 0.079 0.223 0.55
cw 0.072 0. 207 0.53
D# 0. 088 0.203 0.76
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Table 3 Experimental ore matching schemes of

4 kinds of imported iron concentrate %

R BHE T HC 1L FhE TFe
BT A B C p ’

1* 30 — 20 50 2.5 65.20

27 — 30 20 50 2.5 64.91

3* 20 — 30 50 2.5 65. 56

4* — 20 30 50 2.5 65.15

5* 10 — 40 50 2.5 65.52

6" — 10 40 50 2.5 63. 00
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Table 4 Technological parameters of grate-kiln
it H SOATHREB ST B BUA T B TR I Be Rbe Bl e 1B e 1B
R/ C 180 307 676 932 1270 1 000 750
s} (B8] /min 4 5 5 8 21 15 9
x5 HENAIHERLERREHERMAKF

Table 5 Factors and level of orthogonal experimental for thermal system optimization of chain grates

KT BT R TR P 1 Bl T T B R be iR
(4 min)/C (5 min)/C (5 min)/C (8 min)/C (21 min)/C
1 150 300 660 910 1270
2 200 330 690 950 1270
3 250 360 720 990 1270
2.3 EEERERGE 2800 N/P DL, fFa @t iRk 2Kk, Hor,

FEAL B AN S AL T 25 1 3 A Ak L 1%, S*A 6" LBk A ST A A, Y5 TFSREA N 6
I R A R B T A S, sk ER A B /(0.5 m), AEERPUEIREEZ N 10 N/P, Al I,
FACTREE, THPR <N 454, SREUZER iR £ 50%D W5 40% C 9+, BN 10% B & (6" J5
BER 1250, 1270, 1290 °C, KEBemtEH 20, ) A B (5" IR TUMER SRR NGB,
25, 30 min | AT In1E 25 Rl B AR AL HEERIRLERE S AR BRI, B AR ERTERE, 1 67

\p J5 T R A PSR B e, M 967 N/P;
3 AR Kb HURBRGUE SRS, b 3 032 N/P;6* BRI

3.1 EHARREN Pedees, A 71% ; @ RAKIERAR, 4 5% ; b
BeR 7 AR RN 6 s, H3& 6 JFR LR iR, M 1466 N/P,
IR, 6 FECAT 5 58 A BROK o3 B Oy B2 R SR AR 2 0BT (R 200 %) %) 6 277 %

1% , 'ERRIE T IREHRT 4.5 K/(0.5 m), B ER YO R ES A FEAT IS, AR AN 2 Fis
BRI E K Z A 700 N/P 2 b, Jl 5 BROR B 7E Hi B2 0] 0 6 4L AT T S8 v, 67 J7 S Y Bk AT 4
R 6 ARIEH TR TEKF R mIKIERE

Table 6 Properties of fresh pellets and finished pellets under different ore blending schemes

- HE R ELE PUESRE/(N-P ") A JEPERE T JE Rk A
T

g KGR ETEE BUREIE/ ik e Bt W JLE by UKL/
SHO/%  [%-(0.5m) '] (N-P') I B&EkEA BRIA #8/%  WkE/% (NPT

1* 6.8 6.0 10.2 697 3709 71 16 901
2% 7.0 5.2 8.6 781 3 968 67 13 1 082
3* 6.9 4.6 8.2 709 3 800 68 12 1128
4* 7.1 4.5 6.4 708 3562 71 13 955
5* 7.2 6.2 10.0 784 2 847 67 14 988
6" 7.1 5.6 9.4 967 3032 71 5 1 466

1 AR BRI SR B AL LR B P K F 600 °C 52K GB/T 13241—2017 .GB/T 13240—2018 J7 3543 B M ER A B Y38
TR BURIE R MK
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Fig.2 Microstructure of finished pellets
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Table 7 Orthogonal experiment results of process parameters optimization of chain grates machine

- BE/C T I Bk A KB B ER
gg ﬁileﬂ ?EIaEJ’an BT B BUATE  kebspr ?ﬁiﬁ&fg/ Fe(‘), i i%i?é?ﬁirﬁ/ Fe(i Jpigs
THeBE TIRE (N-P) T Y (N-PY) D %
G-1* 150 300 660 910 1270 899 6. 56 3 421 <0.50
G-2* 150 330 690 950 1270 577 6.03 3472 1.96
G-3" 150 360 720 990 1270 969 5.93 3539 <0.50
G4* 200 300 690 990 1270 982 5.22 3583 1.10
G-5* 200 330 720 910 1 270 772 6.22 3519 0.90
G-6" 200 360 660 950 1270 726 7.32 2110 0. 96
G-7* 250 300 720 950 1270 982 6.20 3059 0.72
G-8* 250 330 660 990 1270 1033 2.98 3 846 0. 54
G-9* 250 360 690 910 1270 783 6.10 2 826 <0.50
G-10* 250 300 720 990 1270 1105 3.26 3 340 <0.50
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Table 8 Range analysis of process parameters optimization orthogonal experiment of chain grates machine

i H 5 BOATHREBORE(E)  ATHRBORE (H) B T BOREE (1) T T B R (L)
K, 2 445 2 863 2 658 2 454
TR K, 2 480 2382 2342 2 285
K, 2798 2 478 2723 2984
k, 815 954 886 818
K- {E k, 827 794 781 762
k, 933 826 908 995
2 R, 118 160 127 233

J

T AR S T P B K AR, AR AR B9 S A RO, B W 2% DR B X A A5 s R WO DY R
FUO K AHAR/N R T A AT IR b /N

HIZE 8 FHI: 4 7ol PR 3800 B4 Ik i 52 M) BN, BRAAYE A w12
HE : WU Bl B > Sl XU B > A PR S s B 5 KT AR TLBE (250 °C) Al RAUIBR 7k
TBGREE > SO TRBUREE; TEHNR E W, k> YRS WRAL, FEAE S AALXTHE Bk A A AL
ky >k, P E, (250 °C) X FHABK 58 B 1) 52 M) FUARERA T i A A 3 L AN 5 AR 4
R, [FHL, a5 s N R AR IK-FAE . TR EE (300 °C) nl SEZE BRI R 45 7eid 72,

E;(250 C)H, (300 C)15(720 C)L;(990 C) o FHER AT N K 2 5 S AR RERS A 2L ORI %
LT ZSHAURT . )5 S BRI 87 iy WL BHREE (43510 720, 990 C)H 1Y

ISR AL N 3 Nk 9 iR, M3 PE, AU LS Fe, 0, HALK Fe,0,, BFH
MFE 9 nl s, gadthifbs, BREIFLIF NS A 3, FIF Fe,O, WAk ERE FIAH B 752, (i T Hh R
H120.23% 5 RERRER RO/, W 4.36% ; YU S8 BE S, WA R T Bk AR B i i — 2P
WERRA T A B0 >, JLFh 05 JRERE Ak,

SXBEINT 5.17% 5 SRERET SR K HAHE.

(a) fiAkHT; (b) fLtkE
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Fig. 3 Microstructure of finished pellets before and after optimization of grate process

®9 KA KT HRENR(RESH) BRI R 300 °C, BN 5 ming FAAIBSREE N

Table 9 Phase composition of pellets % 720 °C, B a] 4 5 min; T IBE L BE 24 990 °C ,
IG5 FLIA MR ke IR ATE]A 8 min, ARYEIZ & LK 4H & 7 K ik
6" 17.92 10. 48 1.44 70. 16 % G-10* , 229 AIA0. G-10*FNER (31 R ok i
G-107 20. 23 4.36 0.09 75.33 E‘i%’ )Jg 1 105 N/P, FeO ﬁﬁ:iﬁ\ﬁ(j@ 3.26% :

ZE AR IO 22 40 vl A5 e T 24 504 WA ER T SR B R, M 3 340 N/P, FeO Jit
B XTI 250 °C, BFEIR 4 ming #XT BN 0.5% , Ak, fFE s
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Table 10 Properties of finished pellets under

different roasting systems

HgE Kibe k%k% Feolﬁi LR/
WEE/C WHE/min 4380/%  (N-P7')
H-1* 1250 20 1.02 3083
H-2* 1250 20 0. 94 3332
H-3* 1250 20 <0.50 3 449
H4* 1270 25 <0.50 3 440
H-5* 1270 25 <0.50 3710
H-6" 1270 25 <0.50 3 896
H-7* 1290 30 <0.50 3691
H-8 1290 30 <0.50 3913
H-9* 1290 30 <0.50 3928

FH % 10 AT, FEANI] B R5 e TR AN a] £%
P, BRI PR RF 3 000 NPy H
Bt RS RR IR 1 250 CTHEE 1290 °C, i)
i 20 min ¥4Z 30 min, BREAH 50 2%
TR, XA CNTE 1250 ~1 300 CHE, Ffi
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THREMFE AT 2, 6" BW 7 R A BAY KT B iR
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JEBRIEN 3 710 N/P,, %7 ERe R KL Sk A A
TERRRE, R SRER PR IRE , A A2k,

4 4
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FESREE A 9.4 N/P; A 1T B ok B e o 967
N/P, B ERBT R 5 B2 85 o 3032 N/P, 3K Al
WIS R R T1% , R R K 5% ,
BRI 14 )55 38 B e = b 1 466 N/P,
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FE 990 C, FFRERL T 58 FE i =21 105 N/P,
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