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Experimental Research and Application of CCT-A High-Gradient

Permanent Magnetic Drum Separator in Lilou Iron Mine

CHANG Wenli
( Minmetals Mining (Anhui) Engineering Design Co., Lid., Hefei 230091, Anhui, China)

Abstract: An experimental study was carried out to address problems of higher grade of iron in the tailings from 1*'-stage

high intensity magnetic separation ( HIMS) and higher metal losses in the production of Lilou Iron Mine in Anhui

Province. In the study, the low-intensity magnetic separator ( LIMS) used before 1*-stage HIMS was replaced with a

CCT-A high-gradient permanent magnetic drum separator, and the HIMS process consisting of one roughing and one

scavenging was optimized to a HIMS process consisting of one roughing and two scavenging. With these measures, both

strongly and weakly magnetic minerals can be effectively recovered. The 1™ -stage scavenging tailings have the iron grade

decreased by around 1 percentage point, and nearly 40 000 tons of iron concentrate can be recovered annually, which

can bring remarkable economic benefits to the mine.

Key words: specularite; magnetic separation; high-gradient permanent magnetic drum separator; magnetic field

intensity ; process optimization; grade; iron tailings
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Table 1 Iron phase analysis results
Bptd TR/ % IR/ %

TR ik 0.12 0.37
IR (H8) B gk 31.33 96.82
TR ER Tk 0.50 1.55
RAR LR R IR i
RERRER ik 0.41 1.27
At 32.36 100.00
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Table 2 Particle size analysis results

N TR/ % Bl i/ % AR %
B/ mm n N n N o )
Ml Bk AE Bk A Bk
+0.18 18.92  100.00 18.59 32.14 10.94  100.00

-0.18+0.075  32.57 81.08 34.89 3530 35.36 89.06
-0.075+0.045 16.29 48.51 37.54 3557 19.02 53.70
-0.045+0.025 8.45 3222 37.56 34.58 9.89 34.67
-0.025 23.77 23.77 33.52 33.52 2479 24.79
A1t 100.00 32.14 100.00
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Fig.1 Existing mineral processing flowchart for concentrator
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Table 3 Comprehensive tailings indicators

AR TR/ % TFe i/ %  SER/ %
IR AT 42.6 9.0 70.0
BRI R 12.5 11.0 20.5

TP 5.8 23.6 9.5

ZHREY 60.8 10.8 100.0
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Fig.2 Schematic diagram of CCT-A high-gradient permanent magnetic

drum separator
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Table 4 High-gradient magnetic separation test results

" o
miar s P alve s
K- 23.50 60.88 45.16
900 =20 76.50 22.71 54.84
95 100.00 31.68 100.00
KW 30.04 55.22 52.37
1 000 By 26.11 21.57 47.63
By 100.00 31.68 100.00
TN 48.01 51.90 78.65
1100 R 26.11 13.01 21.35
B 100.00 31.68 100.00
Gt 52.93 48.15 80.45
1200 =2 26.11 13.16 19.55
AT 100.00 31.68 100.00
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Fig.3  Process flowcharts before and after upgrading

422 T iXIbLER
TR I F B CCT-A-1230 iR A AR 1B 17
B SRR R I8 A T A R R A
CCT-A-1230 R iz 1 1) , &L TP i a™ R 45
FRIEEWE 5, CCT-A-1230 455 M (iik 56.29% , B i
7 22.32% K50 VEN 72 30.29% , 43 )& IR 52.13%

®S5 BHEMENEERENIETEE

Table 5 Operation data of high-gradient magnetic separator

o KR s/ % A %I
) R B R IR/ %
1 29.81 57.36  22.98  33.23 51.46
2 22.98 56.73  22.31 30.22 43.14
3 29.52 5538  22.99  32.55 50.22
4 33.02 5536 2235  33.25 54.98
5 29.60 57.32 2195 3242 52.34
6 34.97 55.36  21.36  33.25 58.22
7 32.14 56.51 2232 33.31 54.53
Py 30.29 56.29 22.32 32.60 52.13
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Table 6 Operation data of scavenging tailings from 1*-stage HIMS
— BRI R L %

CCT-A-1230 oAb 55 REEHL
7.17 8.74
7.52 9.15
7.94 8.70
7.59 8.88
8.86 9.19
8.49 8.84
7.52 8.70
8.31 9.83
7.65 8.66
8.45 9.35
8.31 9.38
8.86 9.69
7.75 9.04
7.75 8.93
8.01 9.08
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Table 7 HIMS and gravity separation indicators
1P B R 35 A N/ %o R R e SRR/ % 9 IR/ % Tk

By Ky R WEETRCGHET)/% g B RBUTTRET) /% sogw ke Ry RUTRHED) /%
31.83 56.89 23.65 24.61 52.93 13.86 18.89 55.71 63.58 48.68 21

32.24 55.85 21.23 31.80 51.25 14.07 13.13 53.83 63.23  46.58 20

31.13  55.99 21.93 27.01 51.32  13.02 16.98 54.74 63.51 47.22 20

31.62  56.97 22.07 27.36 52.89 14.07 14.97 55.57 63.37 49.17 19

35.17 57.62  23.26 34.66 52.34  11.90 18.35 55.72 63.44  47.20 28

33.68 56.26  23.80 30.44 50.72  11.50 21.82 51.53 64.24 46.53 15

32.19 58.49 20.26 31.21 47.87 10.82 17.53 51.39 64.72 43.14 19

31.78 58.16 21.12 28.78 50.31 13.25 15.12 55.18 65.19 49.23 16

32.87 56.13  20.75 34.26 49.77 11.63 15.72 52.75 64.65 48.55 13

32.50 56.93 22.01 30.04 51.04 12.68 17.02 54.05 63.99 47.37 19
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Table 8 Monitoring results of feed concentration

e B REE/ %
CCT-A-1230 WA (255
1 31.45 31.00
2 31.72 29.95
3 33.71 32.00
4 34.10 34.69
14 32.75 31.91
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Fig.4 Elevation of upgraded processing plant on site
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Table 9  Main technical indicators of mineral processing after upgrading

H i .%ﬁ%@ﬁﬁ@ A : _ u”uﬁ/_% _ : i o P R i

WO/ % 5 GO SRR mMERGEEY  SMERERY  —BoREGEERES  PoR/%
2025-09-18 31.53 33.34 64.30 10.61 56.68 22.59 8.05 53.61
2025-09-19 28.62 32.31 64.38 10.78 57.23 22.32 8.11 50.69
2025-09-20 28.83 32.60 64.10 10.78 58.64 22.05 8.12 51.86
2025-09-21 28.00 30.82 64.20 10.32 56.89 20.68 7.97 51.69
2025-09-26 25.92 30.77 64.34 9.91 57.41 21.45 7.75 48.36
2025-09-29 26.55 31.20 64.16 9.75 57.62 21.65 7.67 49.03
Ty 28.21 31.84 64.25 10.36 57.41 21.79 7.95 50.87
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Table 10 Tailings indicators after upgrading

AR FER/ % TFe fhfi/% MR/ %
R O e KL 1R R 40.9 7.95 68.2
TREEE R 12.3 11.00 20.5
IR 6.8 23.60 11.3
ZHRY 60.0 10.36 100.0
6 4t
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