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Application of online ball grinding of high proportion limonite in

pellet production
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Abstract: In order to expand the raw material structure of the belted burning machine and reduce the production cost of
pellets, the particle size performance of the concentrate is made fully used and the grindability of mineral powder is
improved by optimizing the pellets process path, introducing an online grinding process to use limonite powder for pellet
production ,and using the combined grinding method of concentrate and rich ore powder for industrial tests. The results
show that different limonite powders will affect the filter press process,and the pellets grinding structure of M and P fine
ores combined with PC concentrate is better than that of N and B fine ores. When the proportion of limonite powder is
33%~35% ,the internal return rate of fresh pellets increases slightly with the increase of fine ore consumption, and the
consumption of bentonite decreases with the increase of fine ore consumption. The application of limonite powder has little
effect on the compressive strength of the pellets, the reducibility of the pellets is slightly improved, and the reduction

expansion index is slightly reduced ;because the aluminum-containing clay in the limonite powder plays a bonding role in
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the green pellets, the incorporation of limonite powder helps to reduce the amount of bentonite. Production practice shows

that the grinding scheme of 20% PC concentrate +20% PM concentrate + 60% M fine ore is the best production scheme,

and the limonite proportion in the pellets is 33% ,which can achieve zero bentonite pelletizing,and the annualized benefit

is about 10. 93 million yuan.
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Table 1 Main chemical compositions and burning loss of limonite powder and iron concentrate %
TR BAFK TFe  FeO  CaO  MgO ALO, Si0, S P K,0 NaO TiO, JK4 Bt
P#H#®H  62.14 0.50 0.05 0.12 2.19 3.67 0.02 0.10 0.01 0.03 — 8.44 5.77
PP M#H  61.30 0.51 0.03 0.11 2.32 4.56 0.03 0.08 0.0l 0.03 — 8.28 6.14
i N#H  62.58 0.45 0.07 0.16 2.25 4.24 0.0l 0.09 0.02 0.03 — 7.50 4.16
B#M#H  62.68 0.61 0.05 0.09 1.56 4.83 0.01 0.07 0.02 0.03 — 8.71 3.90
PC ¥5#" 63.90 2.86 0.02 0.08 0.64 593 0.01 0.05 0.0l 0.02 0.10 9.25 1.57
P PM ¥W°  60.21 26.32 2.00 3.39 0.53 1.42 0.06 0.19 0.06 0.39 2.54 7.58 -0.46
THH  64.09 26.75 0.17 0.45 0.22 7.91 0.01 0.02 0.17 0.11 0.02 878 -1.76
HAEW  64.19 28.25 0.61 0.50 1.50 5.45 0.09 0.01 0.20 0.35 0.27 9.02 -2.28
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Table 2 Particle size compositions of limonite powder %
B >10.00 (8.00,10.00] (6.30,8.00] (4.00,6.30] (2.00,4.00] (1.00,2.00] (0.50,1.00] (0.25,0.50] <0.25
Z */J( mm mm mm mm mm mm mm mm mm
P 2.28 9.12 23.15 4.06 19.23 9.12 3.99 8.19 20. 86
M #E 2.75 7.53 10. 61 8.87 19. 88 15. 06 11.27 11.47 12.56
N#H 1.65 6. 68 16. 17 11. 00 24.31 13.10 7.45 8.67 10.97
B ##"  3.57 5.78 16. 61 9.88 26. 89 14.25 5.93 7.53 9.56
3 GRBTHBEAR(RENH) Faisk, BOHAE R WE 4 Fros, k4 aTH,
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Table 4 Blending schemes of online grinding %

LY s S A A, A, A, B, B, B,

PC K5H" 100 70 70 70 70 20 29 30
PM #54" 0 0 0 0 0 20 6 0

P ¥4 0 30 0 0 0 0 0 37

M A6 0 30 60 65 33

N 434" 0 30 0 0

B #i 0 0 0 0 30 0 0 0
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Fig.1 The grinding process of ore materials
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Table 5 Production parameters of belt roaster

B2 33 2 R BE T B K hRe B Y3hB
JREE/mm  EEE/C BFE/min EE/C BHE/min JEEE/C BHE/min JREE/C BHE/min WREE/C BFE]/min

450 219 5 378 5

890 1.5 1240 10 1 000 2.5
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Table 6 Parameters and results of grinding structure

optimization test

JEEET AR
R #UE, REE, BT R/

PP <74 pm  JEIES
TH By

B/ % /% min min  (t-d”!)
M 61,30 91 5.51 4.5 4169
A 62.62 90 4.25 4.0 4 405
A, 63.05 90 4.27 4.0 4298
A, 65.05 92 7.58 5.6 3083
A, 63.56 92 7.62 5.8 3189
B, 6230 92 4.57 4.0 4213
B, 61.65 90 4.98 4.0 3582
B,  64.30 87 4.12 4.0 4432
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Fig.2 Experimental results of grinding with single
ore materials

BT IR B A PC RS H R B Tl ik,
DLk M, P A, ik — D BRI AR, fe
RSB BT, SO 2R B A R, 45
Rlnk o b B, ~B, firn, B, ~B, TALHRITTCLL
SrREE 60% . 65% . 10% , PM K HRLEE 2H A



56 b4

Bk Ha8E a4l

5 PC KT HZEAK, AL EEmA K, HE
FEMESAE, B, B, T.OL<74 pm KL%k 5 A8 A
K, 3R 92% . 90% , {H B, T.H <74 wm Kidk
07 FLACH 87% , W] LS e ZCRL BE 5 A 0 I i
ARG, R AR O, B, TOLM R IESER"
FUHEIE T B R 2 BT A 7 R h e i i, 3 2%
4556 1. 89 min, XAV AY [ 7= RSB 7= AL T iR
K, 1KE 4 432 v/d, B, T.HHYEJESER FIE
UE TR A B B E S5 4R 1. 44 min, H 7RG K
P /ME FTEE 4 213 vd, B, TALRERIEIEHE
TR U8 T 482 5 [ 5 B o 25 R 4 4 1. 03 min, {H [
FERER PRI A 3 582 vd,

LEAMIE, B, TOLTCIE R 4 iR 2 B 1
ROREIE 3 FhOF R, MR IR N RTE 3
Py S i ik
2.2 FEKE AR RN

AN ET ARS8 T ek A R de br . i
TR 7 FR, SEBRAE R, DIARERYE T o
JERT 6.0 /(0.5 m) VENBKRMIH A% bR, B
BEMEZAMEE, I LI FE R 18,1 kg/t, BIA
30% WD M ELR BN RS )G, W L IEFEA A
IR EE ) R, (R AEBRNIR A /NE BT, B
Wk 1 1 FH 23 /08 T B3 AT A 3k T 5 45 4, Hirpr,
AL A, THURZHEEHFERE T TREZE 8.9, 4.2
kg/t, HIE FOREHRTFIE 7.0 /(0.5 m); A,
A, TOL TR 53R R, i LR
Iy FRESR 10.3, 14.6 kg/t, FHECHEAESME, JF

R, ~ A, WIPUESREE BRI BE AR, o HT
JRPIA , WA 1E Ry & 45 K AT 7E 200 ~ 500 C
Bf & AR 5 K B RN, BR AT 7 P L B R
PR 5 0Bk AP0 5 B B A7, ) i Bk 1T A
W JE /N IR 4R 2 61, 85% ~ 63.58% , b R Ik
FEECA /IR B A, H 25 08 3 o R 1 38 R
IERKFR BOA B /DN, HRh A 7= B 5 i 22BN

K2 T B 258 (B, ~By) J5, BBk
BRI TSR A, ~ A, HE—B/NE ETHE
11.80%~ 13.50% , EL KB T HE 48 2 A= BR P IR R i
o (HREE M0 C 3 R, AR BRYE T SR H B
ANFRE B B EE T, ¥ TR kg 6.5, 6.8,
6.6 /(0.5 m), FLEZIE 4 JHFE R H BRI T /%,
T HAEEEER S B, . B, T L ke N
%, R (9 BCAA B T AR BR S R 5 B A 42 T
i+ R A, EE MR gk, o
MR BEIA R, W80 8 i AL O, B & 4 B34 78
1.56% LI I, $E510E M, P#HH ALO, /34
Pk E] 2.32% . 2.19% , SEREE AR ER PR
FIFHEEVEN, BEUSER & 2 2B - 1E R
FhahF), HEmKIE AU E i, B, ~ B, T
HOF7IWARG 935 RSB 91 B Y e N R F W N N (EP % o
BR MG L PRI 2 /MR R AR PUR R . 5 A, ~
A, TOLZARL, BRI A S /) g 2 w5 g i e ik
FEE/ NI FE R A

UbAh, W T AT, EAESE N BRI A P R
A K1100.937C/t, A, ~ Ay B, T80 BR A A

KT AREBEY RS KEIEIRIKE £ =B A

Table 7 Partial pelletizing indexes and production costs of different grinding schemes

HERK It 2K R L —
A i TR/ WE  w(Re0),  bommms ks e, SRE DK
5/ % [¥K-(0.5m) "] /% % (NP7 (JEt7") (kgt™h) R AR
Ui 9.58 6.0 9.36 0.59 2 600 1 100. 93 18. 1 60. 12 13.20
A, 9.32 7.0 10. 38 0.73 2523 1 100. 00 8.9 63.58 10. 33
A, 9. 60 7.0 9.26 0.71 2 558 1 095. 26 4.2 62. 35 10. 21
A, 10. 10 6.0 11. 10 0.75 2 453 1 106. 77 10.3 62.96 11. 86
A, 9.91 6.0 12. 50 0. 64 2 448 1 096. 05 14.6 61. 85 12. 05
B, 9.31 6.5 11. 80 0.93 2 686 1 086. 94 0.0 61. 26 9. 80
B, 9.82 6.8 13. 18 0.92 2 546 1 088. 13 0.0 63.50 10. 80
B 9.75 6.6 13.50 1.04 2 520 1 095. 06 4.9 63. 07 8.73
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