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Optimization and Upgrading of Grinding and Classification Process
in Luzhong Concentrator

LI Xiaolong', LUO Junkai*, WU Chengyou®, WANG Xiang®
(1.Luzhong Mining Co., Ltd., Jinan 271113, Shandong, China; 2.Changsha Research Institute of Mining and
Metallurgy Co., Lid., Changsha 410012, Hunan, China)

Abstract: To address the problem in the existing grinding and classification system in Luzhong concentrator, the 5*
grinding and classification system in the concentrator was optimized and upgraded by the following measures, including
optimizing the working conditions of the autogenous mill, adding pre-concentration process with magnetic pulley for the
oversized material of the drum screen and wet pre-concentration process before the ball mill, replacing the spiral classifier
with a hydrocyclone group. Those measures can not only increase the actual processing capacity of 5* system to 232 t/h
from 186 t/h, but also discard waste ore grading 7.05% TFe with a yield of 5.40%, presenting an iron loss rate of
1.25%. Meanwhile, +0.5 mm coarse sand can be produced with a yield of 12.63% and an iron loss rate of 3.86%. It is
shown that in the first-stage overflow of the hydrocyclone, 44.09% product grading 53.00% TFe is yielded, indicating a
good effect by optimization and upgrading measures.

Key words: concentrator; iron ore; grinding; classification; optimization and upgrading; pre-concentration for tailings

discarding; wet pre-concentration; hydocyclone

bk | H TR AT 0k A SR PR e MELISCBES 1k A Sk, T £ R g, A R A B
RO FRAR) ST IR B8 Yok K, AR k22 A B vk R et ik, @it
W ORI, BEE TR A B 8™, L AL A Ia T 100 3% B 8 fa1 0 0 1 7™ ot s
VEA T NIRRT A AR, 0 A T RS R SRR, AR TRE SRR PSR T | B R S AL R K )
BRI ATRLEE AR R R T MO AE N, BET AN AR, % 5 RV Gom R AT A
MR ET, BB  BUBE S  RR S A AT/ N B N EEAT Tk, FRR A o 2 50 i
Kt AR T Ak JUEIES T A RS b v ks T i AR S A

By T HATB R RS ENESEERZ, VN XL

O WimAHE: 2025-01-17
EE® N 2 (1983—) B IWARB BN, TR, FENFERT T2ZHARKLEHTAE, E-mail:lixiaolongsql@ 163.com
BEEE: PRIL(1993—) , B I A Wi, TR, T2 7 17 %8 T2, E-mail: luojunk@ minmetals.com



110 7R

T 545 %

1 W APER

K A TEZE - 350 mm , LR 5 T 0k IS ARG
i b A Sk LAk B S e VRN B
AR, RN AT B 1A

AR T % A X SR AT o T 2 A AT 4
AW IR B ) TR AR SRR K
IR B ERA ; o i B LASR TR AR 3, e i
A s A% KA INA VA B BRI A S,
W UL B ERET | AR B A, i L 2Ot R
FRPI A W R o B R 1 Rk 2, A5 R K
FEH TFe S 33.69% . Cu i 0.058% , Al % JE 4545
[ 5 3RE TFe/FeO “h 4.42 , Btk 2250 w( CaO+MgO)/
w(Si0,+A1,0,) K 0.67 ; kA 415> EE N Sio,, Hik K
Ca0 MgO HI AL O, , DU & B3N 40.76% ; £ % 2
T AN & B AN R WK BT e AN K 1l
WG TR AR R SRR Th kB 1T A 35 57.48%
X BV A R AT SR FH B — 55 0 28 43 S A i A e Ak ) e R 3
WA ZRa A s o R AL, T LA IZ0 R AR
B AR 25 4 (9 FB RE- IR IR G

®1 KHUESTEIMER (RESH)

Table 1 ~ Multi-elemental analysis of sample %
TFe FeO F6203 Cu T102 Co S|O2 A|203 Ca0
33.69 7.62 40.32 0.058 0.27 0.021 18.23 6.06 8.44
MgO0 MnO K,0 Na,O P S C et
8.03 0.43 047 053 0.040 0.15 1.35 8.72
x2 AEKMBESTER
Table 2 Fe phase analysis results of sample
BRI i (B0 /% I3 %
Wk h ik 15.88 47.12
TRE AR Pk 3.48 10.36
ARARERAT ik 13.36 39.64
UE AR 0.16 0.47
TERREE Bk 0.71 2.11
AL Bk 0.10 0.30
&it 33.69 100.00
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Fig.1 Existing grinding and classification flowchart
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in concentrator
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Table 3  Test results of pre-concentration by magnetic pulley

for tailings discarding

TR AR FEER/ % TFe i/ % ISR/ %
it 66.98 48.98 93.57
=20 33.02 6.83 6.43
9B 100.00 35.06 100.00

R4 HERBTHEERIEXRER
Table 4  Verification test result of pre-concentration concentrate

with magnetic tube

T FEE % TFe fhi/ % SR/ %
K 63.86 64.38 84.66
== 36.14 20.61 15.34
HBE 100.00 48.56 100.00

SR 0.35 T, 1 T 8 24 J32 o 1 10k 4 P 2 R
MM INGR 5 Bz . S 2R3RW TR AR Lk B B K, 2

W= RN AE ™ TFe S 7 F mFe A28 LA K, Cu
AR 53E , AVEE I, L BE 1.31 m/s I, 21
FEH 34.55% , B0 TFe i i 8.86% .mFe fhfii 1.56%,
W TFe #12:% 8.11% .mFe #12 % 1.95% , Wi 42k
W 1.31 m/s N,

x5 HERLEEWNBUEHEIRNE M
Table 5  Effect of linear velocity of magnetic pulley
on pre-concentration for tailings discarding

28 S E' : i/ % R/ %
(il‘? 1/) Z;g( TR % TFe mFe Cu  TFe mFe Cu
it 79.84 44.83 34.18 0.023 96.13 99.07 71.67
067 RH 2016 7.5 127 0.036 3.87 093 2833
Z5%"  100.00 37.23 27.54 0.026 100.00 100.00 100.00
Gt 73.72  47.63 37.17 0.026 94.24 98.57 73.72
0.97 By 26.28 8.16 1.51 0.026 5.76 1.43  26.28
557 100.00 37.26 27.80 0.026 100.00 100.00 100.00
it 65.45 53.01 41.38 0.023 91.89 98.05 58.26
1.31 Ry 34.55 8.86 1.56 0.029 8.11 1.95 41.74
557 100.00 37.75 27.62 0.025 100.00 100.00 100.00

2 R H Tl I 150 6 07 7 7™ o K A )
THHR I A IR BT 07 0 b7 A — 2 A K T IR AT
FELR TS 1.31 m/s BEIRE 0.35 T &4F T AT
FK RGN RIS 25 UL 6, KRB, Wik e
W= REAL, TFe Al mFe Sh 07 AR LA K, Bdg 5L Prid
YRR K 3 M 3% , AR FE B R Y IR 42, i LA
VB0 25 R R A KR AR S5 S R SR

x6 FRAKEHBRIXBER
Table 6 Magnetic pulley test results with different

moisture content

S/ % ISR/ %

FOKE/ % FERHMBFR TR/ % TFe  mPe TFe e
Lt 67.35 5228 4030 93.52  98.34

3.0 =27 32.65 7.47 140  6.48 1.66
B 100.00  37.65 27.60 100.00 100.00

T 73.11 4896 37.18 94.84  98.69

6.0 B 26.89 724 134 516 1.31
“y 100.00  37.74 27.54 100.00 100.00

K 7557 4771 3584 9545  98.80

9.0 B 24.43 7.03 135 455 1.20

A 100.00 37.77 27.41 100.00 100.00

3.1.2 0% 56 T = o BB A] R X FRIL K I

XTI 5% 2 40 8 F6 7 07 T 7 ot o R 0 o 3
YHFS , B350 BE 43 )k 0.55 F10.65 T, BEHE 7 18
JEMEAT 2 E A, 45 R L3R 7, MESR K, R
W TFe i 5r Fl ™= S AR B 200 25 2 — 2,
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Table 7 Wet pre-concentration test results of

undersize of drum screen

WEmRE/T RS FEMARR 2R/ % TFe fhi/% 1R/ %

1 30.55 56.62 71.01
1 = 69.45 10.17 28.99
%1 100.00 24.36 100.00
0.55
WE 2 30.76 56.29 70.81
2 B2 6924 10.31 29.19
4H72  100.00 24.45 100.00
B3 32.84 55.54 74.98
3 EH 3 67.16 9.06 25.02
573 100.00 24.32 100.00
0.65
4 32.54 55.98 74.59
4 R 4 67.46 9.20 25.41
5H 4 100.00 24.42 100.00

HRE WO R R R RE LU 00 , IR BB

P R T R AT TR S AR R, 5
L% 8, A +2 mm R TFe (il 4.81% ~6.41%,
1~2 mm KiZ%7= 5 TFe fii3 5.85% ~7.54% , ¥4 ] HAZH0
%, Bire R 13.72% ~ 15.92% , 24 5 R LAH Y 10%

®8 BXTMEETHESHER

Table 8 Particle size distribution of wet pre-concentration tailings

W/ T 72 544K

RH/mm 7F/% TFe fili/ % 5345/ %

+2 10.07 6.20 6.12
) —2+1 3.81 5.85 2.19

1
i -1 86.12 10.86 91.69
0.55 A1 100.00 10.20 100.00
) +2 11.88 6.41 7.43
—2+1 4.04 7.11 2.80

By 2
-1 84.08 10.95 89.77
&1 100.00 10.26 100.00
+2 9.83 4.81 5.22
—2+1 3.89 6.20 2.66

B3
v -1 86.28 9.68 92.12
0.65 &1 100.00 9.07 100.00
‘ +2 10.89 4.96 5.85
—2+1 3.86 7.54 3.15

RBY 4
K -1 85.25 9.85 90.99
41 100.00 9.23 100.00

32 FTik

B en” ) M B i A AT IR BT OO S 7

AP Tl s, 78 388 43 L AR ) 22 2 1 1 AL
(WG 0.26 T) 44 B 0 1 B 7 SOk 7 B =
R (J 5 80 30% 2247 45 ARG BILHE AT 991 1 ik
5 XA AR5 BIBREAL G % ik R i
FPRLE A AR, 25 S K 9~ 10, EH 2R 47.91%
TFe Shf7 12.01% 515K 15.79% , 5525 5 A 1L,

R 7 AR TRe SRS , S04 SR RN R
RESHHRIE(L 0.26 T, FAINSBR TR B 40, 5
SHUPEAEHE A TR . Bk TR T T
+5 mm KL A TFe i 4.02% ,1~5 mm KL ™
TFe Ah{L 7.90% , B3 TFe AL 5.59% )" 22.51%,
HHE G305 R B B DR % M B T I
PR 0.5 mm, 5T, +0.5 mm Hig% 7t BT Tre
S 7.41% B 30.47%, L E ) 14.59%

%9 HEBHETFEREXTLLTLRBESR
Table 9  Semi-industrial test results of wet pre-concentration

of undersize of drum screen

7 A TR FE/ %  TFe /% R/ %  WE/%
T 52.09 58.93 84.21 53.92
== 47.91 12.01 15.79 25.75
B 100.00 36.45 100.00 33.88

F10 EBXAFZEEIWVRE=RNESHBRL

Table 10  Particle size distribution of wet pre-concentration pruducts

from semi-industrial test

AR RY%/mm PE/%  TFe M/ % I/ %
+5 9.45 52.79 8.47
. -5+1 5.39 51.11 4.68
Hiw -1 85.16 60.05 86.85
a1t 100.00 58.88 100.00
+5 13.43 4.02 4.41
-5+1 9.08 7.90 5.85
)= -1+0.5 7.96 12.57 8.16
-0.5 69.53 14.38 81.58
a1t 100.00 12.26 100.00
+5 8.57 36.31 8.72
o -5+1 12.59 35.82 12.63
-1 78.84 35.61 78.65
a1t 100.00 35.70 100.00

XT+0.5 mm A7 T AT AT P - P i
WA -0.074 mm K g 5 85% , WG % 0.8 T, 45
WL 11, FE-FEAE B 1R 2. 21.34% [ TFe fi fif
22.62% ,FEAH A A 41 BE 4540 R, R T B ok 48 2k [l
WO RE FP SR R AT T, IESE +0.5 mm ki 2R 2 T
TR B TS SN (B, T B

=11
Table 11

+0.5 mm HAFUEEY BE-BEXEER
Re-grinding and re-concentration test results

of +0.5 mm tailings from wet pre-concentration

T2 fEML=3%/%  TFe fifi/%  fEALIFIRE/ %
LN 21.34 22.62 66.65
R 78.66 3.07 33.35
A0 100.00 7.24 100.00

TER A ARUE S 54 50 O 5L 7= i 0 R T B L E
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2024 4F 9 Gk 5T R FEEE R R
GEHATIREGE . G 7 fhoE s BEEDLES, A B
PULHED $EA 5 mm (B & 7 07 3 o 0 E 7 b A7 i e
T , Tk AT VR A R A %, PRSI 0] [ S AL
I R S A TS A e, B A4S 0.5 mm FZR
i 53, +0.5 mm R S E SRR P SRR, -0.5 mm
BT R A 17 D45 m H B AIL, T BEAG 0 287K )
BE A 9, SIREENUIE — B BB, 3 2 Tt D)
e A GGREEAE
3.3.2 T iXIAFAF

2024 49 H 11 HAN 12 B, &-Fikes™ | X sodE 5 m

5" BRIV D RAGHA TR A, 4R 12~ 1307
TR o SR RG-SR A P AT R ST R g — B
VBRI Gl 7 R R P < i Y A 7 R
PIANTT RRIBRSL SR M AR AL ™ ™ 3 A7 R e
IR 7 (4 Bl b R4 T AR OE [T SCR SR o s
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Table 12

Investigation of 5* grinding and classification system

after upgrading

TFe &1/ %

s T -

P AT 9l 1 H 9H 12 H EWE
e 30.34 30.69 30.52

[53) fi f _E= 7°= 42.37 40.80 41.59
LM S TR ARG 47.25 42.20 44.73
G s Tk e 5.89 8.20 7.05
BT AAE 33.30 30.42 31.86
BT TS 55.45 52.01 53.73
R T R 13.09 13.72 13.41
R L 7.85 10.80 9.33
LRI T = 14.58 14.96 14.77
BRESHLHED" 60.15 57.76 58.96
THE L 75 43 P U T 54.96 51.03 53.00
BEF AU 59.87 57.27 58.57

®13 WERS RI—BRET SRITZIER

Table 13 First-stage grinding indicators of 5* grinding and classification system after upgrading

IR (BT 45 /%

-0.074 mm R Hj=H/ % 0.074 mm 53 5%/ %

Foh S OAILH  9A12H VHEE oA H 9 12H T e R
BRIBHLHED 65.53 67.71 66.62 41.70 47.50 44.60
IR 1 T T 2 ¥ 25.05 30.20 27.63 78.32 73.35 75.84 56.51 76.01
IK TR AR UTRY 81.86 82.62 82.24 21.33 17.37 19.35
O e s BT 5° 3B 550 2 R SR AE BT AT A
P 00 LA 14 BR , BT, 5 RIS 4N B S S BR AL
159.41;35.82 PHEN 186 t/h (BT AL B 198 t/h) , Bt J5 L bR Ab
187.07 N — . v e
i PREA 232 t/h (BT PR B & 230 v/h) , St fbks , B
) I 0 53 W R GEAb R P 5, W ok B8 5 4y b 3 N 22 Ak Y 2k
9460:3186 431:4159) B, R T A 5.40% | TFe {3 7.05% 1)
s i 2R P H|Hik Tk B, et I8 0 1.25% , [RIF] 72 H 7= 2K 12.63%
44.09;53.00 50.51;13.41 59.41;44.73 A PYRANY N H e 32
76.56 22.19 8707 | | +0.5 mm R ZRLED , Pk RN 3.86%
86.35;55.92 '
15821 . , _
e g il ® 14 BIERIRE 5" RIBY R ARG ARIERT
) 42.26;58.96 i ) 37.88;14.77 " Table 14  Comparison of technical indicators of 5% grinding and
81.65 ( ),{;ﬁ% 1833 classification system before and after upgrading
44.09;53.00 | . .
7656 1203033 247408 gy LR (U b)) —BOR AR R % B
Y Y : y ) Y (L= Sy S o — . — H]IIITF'DE_M%
NIRRT TR b Bk _ WitE  SebrfE +0.2 0.074 0.019 e il
Gl T 3L MOERT 198 186 1478 5831 29.46 33.70
B2 XKEE5RIEBETFHHEIEHESRE s 230 232 5.69 75.84 15.52 53.00

Fig.2 Flow diagram of 5* grinding and classification process

after upgrading with mass balance

I, 5 AR5 —BUE W70 S i +0.2 mm RL L™
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