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Separation test of magnetic iron minerals from an iron-sulfur symbiotic
ore in Hubei province

ZHOU Chao', CHEN Xuan', TAN Qing', ZHAO Qiang’, ZHANG Pengyu’, YANG Zhuo’, LI Xiao’
(1. WISCO Resources Group Jinshandian Mining Co., Ltd. , Daye 435100 , Hubei, China;
2. Zhongye Changtian International Engineering Co.,Ltd.,Changsha 410205 ,Hunan, China)

Abstract: In a certain iron-sulfur symbiotic ore in Hubei, the main metallic minerals are magnetite and pyrite,, while the
gangue minerals are mainly diopside,feldspar,mica,chlorite, carbonate , quartz. Sulfides and gangues in the ore are closely
linked to magnetite ,requiring high grinding fineness to obtain qualified iron concentrate. For the raw ore with w(TFe) of
39.90% and w(S) of 2. 57% ,a combined process consisting of “crushing and classification-rough-grained dry dressing-
stage-by-stage grinding and magnetic separation-elutriation selection” is used for separation. Results show that under
coarse-grained dry blasting ( magnetic field strength 4 000 Oe,rotational speed 80 r/min) ,first-stage grinding fineness <
74 pwm accounting for 65% , magnetic field strength 1 200 Oe, second-stage grinding fineness <74 pm accounting for
85% ,magnetic field strength 1 200 Oe, three-stage magnetic field strength 1,000 Oe, and elutriation selection, favorable
indicators can be obtained ;iron concentrate yield of 52.59% ,w(TFe) of 65.56% ,recovery rate of 86.41% ,and w(S)
below 0. 6% . In addition, the output sulfur-bearing medium ore w(S) is 5. 83% ,with a recovery rate of 82. 87% ,creating
conditions for comprehensive recovery of sulfur resources. This process has reasonable parameter matching and stable and
reliable operation, effectively solving the problem of close symbiosis of magnetite with sulfides and gangue, forming a
feasible technical route.
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B, MERSFLRAAEEEMY =R,
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B REA GO E, WAMREE S, Bk, R
sEAL R BRR ORI RE T, S A RO & R
FE R A1 0 JR AT T B A S Y

BT TAEE B G0 A A0
Fetk, PR T — RN akttse, Hur, ERED
A T DVRERR R FE B BE R AR T T R
VEM R AN B BE I 0 B Bk i A e R ok AR AR
JREOT ) A BRI <30 mm AR RE KA
AT T A RGN RS, T LURAS L 7= R
85.96% . WETES I 0. 86% IR, AERIEIE
9EEEZ (a5 % N ([ AR DO N B [ e
BRE B T 20 Y2 BB, B w (TFe) h
25.01% , WEMERRTTHE S 480Ch 74.88% , 73 & A ik
FRER FIBR R, A AR ST A P SR RG kAT
A BT AR, KA T —BUEY - i
VEHLES MG — WEEFEREE - BOBRT — Ak HLES
WEE - WEEAERE R TSR, A8 TR
w(TFe) K 66.67% . A1 80. 78% Y K tf- 45
b, ZEPERESE S BT LRGSR R, R
A=, m s | 1255 E (PR B B
BrBess g ) % 07, AR ERKS 07 w0 (TFe) hy
68.20% . MR H 86. 66% I K645

ARSCLL AR BRI A &, %0 A
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W) (295% ) FRERRERD W1 (29 3% ) IEXRAE 5 i
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i, MELAEIERAFGARNED, TS Sy -
SREEVE L E— A0 B, AL, R XZ TR By
B KRB AR | RSB U B R AR AL, U
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Table 1 Main chemical composition of iron ore %

TFe S S0, a0 ALO, Mg K,0
39.90 2.57 18.75 6.46 5.03 4.27 1.20
P,0, TiO, V,0, MnO Na,0 CuO  MoO,
0.397 0.316 0.113 0.088 0.060 0.020 0.013

R 1A, B A& Fe, S, P Ti,
VE&ITTE, Hd, #78 T w(TFe) A 39.90%,
w(S)HK2.57% , HAA TR G EHRAL, Fe Al
S HATZRA ORI FANMEL,

1.2 HATYRS

WREE B Y WA 2, BRAES AL W)
PRI 3, M2 M3 WAL, R Y
SET YRR BA N 64% , Hh R 4K
59% , &IBWAHLI N 5% , LISy AT, B
BURAT . INFED, KA 0 i B R 36%
EEA, KA, g4, =848 26%, kIR
HH 6%, ik RiEAYE, Ba, AF. K
., WA, ARA%., TR Y O
BRE™, 2092% ) Fe sy ARG, 2 5% Dhii
I IRAE, 29 3% s TRERRER T Yirh; o
AP EE A T2 mmA T Al Ca, Mg,
K, Na, Si F250-1i TiEMA, Bokk, kA
A,

1.3 HEERE ESKE § 9/ SEM-EDS £#7

IR A v E L) (R B k) i
177 SEM-EDS 43-#r, S5RWLE 1, hE 1 af 5.
W ATHESRT Z AR ~ EIBRR[ K 1(a) ],
HREC AN ECILEGIK, EE R EEBHM ;
[l SRS X 7S IR 4 X5 X AU ST E:
BRI B 1(b) 5 04 BBk A 45
%, #Wa Rt A ~ EIRRREURL, 5 AN
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Table 2 Analysis results of main mineral components

in crushed comprehensive samples %%

T YH LR/ EAY S AEXT
37> 58.54

(ZX7R 0.03

Cig/R0 5.55

B B 0.01
NEED 0.01

/Mt 64. 14

WA 7.95

giea 3.02

Bb) 6. 67

Mzt 0. 10

VS 1.65

HERERT Y KA 7.96
BT 0.89

ey 0.17

L#aes) T

=g 1 it

/Nt 28. 41

i A 5.96

TR L AN B R E%ﬁ 018
FaEEs 0.59

/N 6.73

BERA 0.33

. ExAwa] 0.01
A 0.38

N3k 0.72

A 100. 00

1.4 HHTMESY HRAER

WEWRER G0 A TP RGBT . TR Y A i S
R A G DL LR 4, ¥ AR R4 50 A 43 i)
WS, 6, AN[FPRLEE T Bl Gk SR A R 3% A 1 4y
M7,

4 ~7 WL, BERE S 56 4 BRAC A 5 1 1 ik
WAL 32% ; H kb >3/4 B9 & EAEKRA N 50% ,
HAP AN 0. 14% 5 3/4 ~1/4 Z|8] 18 L 4K
A2 2%, KA, Babk glef, kg

e R, XA SiL Al Mg, Ca &g
s e 37% 5 h I >3/4 1)
EHEARA T 47% , HAPRRT N 2% ; (5
<3/4 WiEAMD, BRI BN 12% ~
55% , 5 BB AMRE B , YRR ARLEE <3 mm
B, 2 A RIS 1) = B2 5 e R 22 kA 0 40 5
UUR, RERRA RS B AL A AN 0. 1% , Gifkd)
AL/, SRS T2l A, ik —
AR RERRAT SR A B B AT B AR 16 4 % ik
ARG o B (AR R
1.5 REHE

W R R B R A AT [ 4
WY, R IR A B, S BRG
B 5880 av A Sn s, wET
SO, BEWT, WERESE TG . NREARE S 0 e
ARHIFFE R < WA S — HLRL T4l — B B S i e ™
KA T IR, B 78I =300 5t
PATEMEPNE T, [FBSILRE R v 1E N PR o Rk

2 HWERSITIE

2.1 Finiksg

I (VN AV R SRR L5 7 QN SE VA /R 7 W
ALY VAR S I R | N = &2 &5 R w173
A AR (<3 mm) A (<1 mm)3 =i,
T T2 AR A 2 s,

2.1. 1 BALBARE

P A WERE 2 9 70 ~20 mm ., 20 ~3 mm
Hl <3 mm (4 3 FOREDRLBE 984, R JE A [R)RL
R FEPICR BRI AN 8 iR,

H2% 8 Al . W AERLEE H 70 ~ 20 mm KL
W, %K 54.13% , w(TFe) 4 39.62% , TFe
LB AHN 53.75% 5 WHERIEEH 20 ~3 mm gk
W w(TFe) 2 39.53% ; B FERIE T <3 mm FHT
TG, 7220 21.49% , {H w(TFe) } 41.01% ,
w(S) K 2.70% , TFe & JE AN 22.09% , fbfi
AEXF ALK 70 ~20 mm F1 20 ~3 mm KUK ZURE,
PR T IEALIL 1R o R A, WS
SL A AL SR ESE Y <3 mm 4R ZK
FE, ST AR 43 — 559G
2.1.2  EEEERAERL = G AL T I TE SRR e

(70,20 ] mm#1(20,3 ] mmbr BERE = 5 20 1
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Table 3 Distribution of major elements in minerals %0
VR Fe S Ti Al Ca Mg K Na Si
RN 91.74 0 0 0 0 0 0 0
Rk 0.03 0 9.54 0 0 0 0 0 0
BRERA 5.35 95. 06 0 0 0 0 0 0 0
B 0.01 0. 14 0 0 0 0 0 0 0
N 0 0.15 0 0 0 0 0 0 0
A 0.90 0 0 0 29.59 35.26 0 0 30. 85
BB 0. 44 0 0 29. 42 0 51.97 80. 17 0 21. 64
s 1.53 0 0 12.52 0 11.77 0 0 7.21
A 0 0 0 5.09 0 0 19. 83 0 4.82
ma 0 0 0 12.77 0 0 0 100 12.10
KA 0 0 0 31.44 10.82 0 0 0 9.93
R A 0 0 0 8.76 4.02 0 0 0 2.77
Ji it 0 0 0 0 47. 14 0 0 0 0
Hzf 0 0 0 0 0.79 1.00 0 0 0
AYE 0 0 0 0 0 0 0 0 9.97
&4aA 0 0 4.22 0 0 0 0 0 0
tf 0 0 86. 24 0 1.57 0 0 0 0.71
aE 0 4.65 0 0 3.46 0 0 0 0
BERA 0 0 0 0 2.6l 0 0 0 0
A1t 100 100 100 100 100 100 100 100 100

o

[, . *mwr »

it ) : 4 é
(a) WEBRD MBS ATE ~ BIERLIRIBURL; (b) FRERT T REERD A AR
(o) BRI RERRA B0 BB s (d)  BBRE™ T ior b a] Bt sE A
1 HESkW FE Y SEM-EDS S4f7
Fig.1 SEM-EDS analysis of magnetite and pyrite
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FIH CTG-4576 A=k fa g e pLa A7 =L i
VRIS, IR 2 Fis

(1) [70,207 mm A7 2% 8% B4 7= i s 4 0
FAFRER . HEHL[70,20 ] mm AL  #E AT
ST ML 5C (4 1 3 98 3 2% 13 6 A 5 2% 1T
AR, KRR I 3, 4 R, X5
SRR 9 10 PR,

hE9 ﬂ’ﬂl, MR TR A% 3% 4 80 r/min At
Bl WG BRI, WA w( TFe) FEAL . Rk [m]
WG, TERE 5 R 2 000 Oe B, WEAEH
w(TFe) B, HaT.54% BB H w( TFe) & ik

R4 WRESTHDMGT EYTHAERER

EEES ISR (RESH)

Table 4 Liberation and association of magnetite and

pyrite in the crushed composite sample %
7 H B0 e A A o T
LI
vy i >3/4  3/4~2/4 2/4~1/4 <1/4
. 31.85 49.78 10. 10 6.31 1.96
73N
31.85 81.63 91.73 98.04  100.00
. 37.27 46.88 5.99 3.88 5.98
R

37.27 84.15 90. 15 94. 02 100. 00

K5 WREEVHPHKTEEFARTYNH
(RRESH)

Table 5 Mineral distribution of magnetite intergrowth in

crushed comprehensive sample %
— WA TR A
>3/4  3/4~2/4 2/4~1/4  <1/4
3730 93. 00 63. 14 38.56 7.77
B 0.12 1.51 1.53 15. 89
HER 0.01 0.01 — 0.03
INEET 0.01 — — 0.04
BRERA 0.06 0.05 — 0.01
EWEA 0.78 6.00 13.19 20.03
KA 0.15 1.83 9.96 26.16
Bk 2.29 7.77 11.92 10. 30
SR a 1.30 4.43 8.84 4.02
iz 1.43 11.24 10. 86 10. 98
AYE 0. 40 2.74 3.69 1.93
ey e 0. 00 0.01 0. 04 0. 94
ot 0.09 0.70 0. 74 1.23
Hew¥®  0.36 0.57 0. 67 0. 67

A1t 100. 00 100. 00 100. 00 100. 00

Ro6 WHESETHPEGKT EECART YU/
(RESHH)

Table 6 Mineral distribution of pyrite intergrowth in

crushed comprehensive sample %
——— W T AR A L
>3/4  3/4~2/4 2/4~1/4  <1/4
g3 92. 88 62.15 37.75 2.43
B 0. 07 0.11 0.14 0.03
INAF 0.02 0.00 0. 65 0.01
(737> 2.20 11.55 24. 89 55.20
B 1.25 3.64 8.10 6.26
KA 0.09 1.95 3.75 8.58
Bnbk 1.57 7.03 10. 61 10. 25
giea 0.52 8.19 3.16 3.90
3ivEN 0.87 2.64 7.05 9.20
Ay 0.21 2.04 2.21 2.96
ayiray 0. 00 0.01 0.02 0.79
Yak=1 0.09 0.58 0.56 0.07
HEeg®  0.23 0.11 1. 11 0.32
Gt 100.00  100.00  100.00  100.00

x7 AEMESEEHHKT REFZEEES T
(5%1E) (RESH)
Table 7 Distribution of magnetite monomer and

intergrowth in different particle size ranges

( 5% tolerance) %0
RLREE [/ kAl e
mm FURER TOniEER SOniERk
>0.9 30. 18 43. 14 26. 68
(0.45,0.9] 49. 88 37.39 12.73
(0.18,0.45] 63. 61 30. 07 6.32
[0.074,0. 18] 81.03 15.78 3.19
<0.074 89. 67 9.21 1.12

14.11% 5 ZREE R 50 2 4 000 Oe B, ARG
W w(TFe) FEARLEFETE 44. 00% /oA, WEKEH TFe
VL MR R s, M 98.54% , B w(TFe) 1K,
H5.09% . B, J5Eak BRI 4 000 Oe
HH,

H 2% 10 I, M#g5e -l 4 000 Oe B, B
HAR R I, RS w(TFe) S35 N5
THRGE, WK™ TFe FE b FICR A A SRR e
JRREAK, B w(TFe) Sfefffife o, 4R
FRMFEHE A 60 r/min B, W w(TFe) A 43.13% .
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WA FEAS GERFTE 98% LA -5 14 Jin 45 i % 11 s [70. 20] mum i
% 80 r/min B}, WIKEW w(TFe) S} 44.03% . 1E) Sl (s dik)
IR N 98. 54% ; ARLESE IR G e, B T4
K50 w( TFe) BN ., RERSH™ TFe VB [T % R E4 000 Oc
FEAIG, FLER w(TRe) RIEREI, PRUL, J5 St N b
ARITRITFEE N 80 o/min JH. B4 [70,20] mm R RARER T TR
Ll BTz
R Fig. 4 Flowsheet of rotational speed condition test for
P dry pre-concentration of [70,20] mm crushed product
[70, 20] mm (20, 3] mm <3mm £z9 [70,20] mm RIRHRET BT AFIRRIAREFMH
A R ~ i HEER
\_'_| [3, 1] mm <1 mm Table 9 Results of magnetic field intensity condition test
ﬂﬁlﬁj\ for dry pre-concentration of [ 70,20 ] mm crushed product
M Wik e/ ML PR/ w(TFe)/ TFe /Rl
J£/0e (rmin™') AP % % R %
WKW 76.34  47.54  91.58
24 kA W 2 000 80 RS 23.66  14.11 8.42
B2 BTt ITEne &1 100.00  39.63 100. 00
Fig.2 Process flow of dry magnetic separation for REXS" 87.36 44.31 97.81
3 000 80 WY 12.64  6.87 2.19

pre-concentration
i 100.00  39.58 100. 00
RS TRETRERUEN T WEKSH 88.67  44.03 98. 54

Table 8 Particle size distribution of iron element metal 4 000 80 BORE 11,33 5.00 1. 46

in mineral samples &3 100000 39.62  100.00

i BE iR % w(TFe)/  TFe S35/ %
l/mm A5 GEBL % T R
[70,20] 54.13  100.00 39.62  53.75  100.00
(20,3] 24.38  45.87  39.53 2416  46.25
<3 2149 21,49 4101 22,09 22.09

F10 [70,20] mm BRIHERE TR RE G
RIEER

Table 10 Results of rotational speed condition test for

dry pre-concentration of [70,20] mm crushed product

TRTIL: S 5T et 7P/ w(TFe)/ TFe fEM
JE/0e (r-min~') &K % % IR/ %

(70, 20] mmk D 90. 72 43.13 98. 82

4 000 60 iEY  9.28 5.04 1.18
FEIRS0 r/min 43F 100.00 39.59  100.00

A1t 100. 00 39.90  100. 00

T WikEW"  88.67  44.03 98.54
BERBE (XR) 4000 80  BEREH 1133 5.09 1. 46
&7F 100.00  39.62 100. 00
BHED R WEREW™  88.10  44.10 98.38
B3 [70,20] mm #7 RHE an T =X FUE #E 3% 58 BE 5% 4 4 000 100  fERH 1190  5.37 1.62
IR TR A7 100.00  39.49 100. 00
Fig. 3 Flowsheet of condition test for magnetic field WKGH 86.99 44,35 97.70
intensity in dry pre-concentration of [70,20] mm 4 000 120 R 13.01 6.98 2.30

crushed product A1 100.00  39.49 100. 00
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(2) (20,37 mm K7 SRR = il T 30 9 3o 2%
RS, EHR(20,3 ] mm RLRRERE > it AT T =X
TS ATLAH I 1) i 3 588 2 12 X 0 R 4 7 2% 1 e 3ok
MRS, AR B E 5, 6 Ui, 454
A 11, 12 Fios,

(20, 3] mmA¥%: 5

%534 80 r/min

T 0
R (A5 )
2 R
BE5 (20,3] mm RIRREEEET M T X IRIERL 2 B &0
e

Fig. 5 Flowsheet of magnetic field intensity condition test

for dry pre-concentration of (20,3] mm crushed product

(20, 3] mmA% 5

(5 )
T
&5 58 FE4 000 Oe
2 R
E6 (20,3] mm fFHESRTATEEEEG
R

Fig. 6 Flowsheet of rotational speed condition test for
dry pre-concentration of (20,3] mm crushed product
F11 (20,3] mm BIREFE G T BUER 7R B 54
Table 11 Results of magnetic field intensity condition test

for dry pre-concentration of (20,3] mm crushed product

R N ST Ve Fed P2/ w(TFe)/ TFe /Rl

E/0e (remin~') % % % [FICR /%
REKSH 71.34  48.94 88. 40
2 000 80 AT 28.66  15.98 11. 60
A3 100,00 39.49  100.00
WKED" 82.06  46.62 96. 76
3 000 80 WY 17.94  7.14 3.24
A3 100.00  39.54  100.00
WiAEH" 84.14  45.77 97. 42
4 000 80 WEED 15.86  6.43 2.58
43 100,00 39.53  100.00

F 11 al 0, M4 R 3N 80 r/min

F, BEEREAREEGIN, WORSH™ w( TFe) BEAL, 1E
v TG I, TERG S E R 2 000 Oe B, @K
Ww(TFe) #, H}48.94% , AW w(TFe) &k
15.98% ; ZRS42 =i 5RIE 2 4 000 Oe B, HEKE
W w( TFe) FEARLEFE N 46.00% £ 47, WEKSH™ TFe
VeV ISR 5, N 97.42% , BBH w(TFe) &,
H}6.43% , L, J5ELEPERE RN 4 000 Oe
HH

Fz12 (20,3] mm PRHEE=RTFATUEEEEG

R R

Table 12 Results of rotational speed condition test for

dry pre-concentration of (20,3] mm crushed product

Wiane  Fed/ el 2%/ w(TFe)/ TFe fRMk

E/0e (r-min~') K % % EICR/ %
WEKGH" 85.59  44.93 97. 67
4 000 60 WEREN 14.41 6.37 2.33
&3 10000 39.37  100.00
WEKEW 84.14  45.77 97. 42
4 000 80 WEH 15.86  6.43 2.58
&3 10000 39.53  100.00
WiASH" 83.85  45.93 97.32
4000 100 WY 16.15 6.57 2.68
&3 10000 39.57  100.00
WEAEW- 81.87  46.60 96. 66
4 000 120 TERERT 18.13  7.28 3.34
A3 100.00  39.47  100.00

H % 12 AT, M#g5e iR 4 000 Oe B, B
BRI RN, WORST w(TFe) 21214 N,
WERE 0™ TFe AE Ml [B1 05 38 e Fe A (R EF R S5 BE AR,
A w( TFe) SelfRpfe g fayg N, 7650 i % i
960 r/min I} | BEAEH w( TFe) N 44.93% . 1F I
IR 97. 67 % 5 3 4R 1A 2 171 7% 34 & 801/min
W, B H w (TFe) N 45.77% . VE b [ i % Ky
97.42% ; ARSEIE NG A R ML I, BEAS AT TFe
an I AN B S, ®EKS 0 TFe 4Bk [0SR BEAR,
HEH w(TFe) NI, HI, FELmBimEmR
TAI%53 4 80 r/min AH.,

2.1.3  Zmkailh 5 AT HdndE s

FERAERE TSRS, SE AT AR 53 B T4
HURS B ARE (B R + o R 5 ) . BB 3R 1 1 <
3 mm B A R IE SRR (<1 mm), HTF
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FARRAREE ;. BUCH 2P0 (3,1) mm ERA 41
FHDRL ARSI B ARG <3 mm BR07 15 F
AR (<3 mm) , AR B BERE 7108 A9 A B 5
B, TR T % A7 . 4K (<3 mm)
A (<1 mm) 3 A= fh, 20 B ik 56 25 28 40
13,

F13 ARG R THEBT ARG ER
Table 13 Results of fine screening and dry
pre-concentration of coarse concentrate followed by
fine crushing
Bedh R/ w(S)/ SHRML w(TFe)/ TFe Rk
wF % % FCR/% % FICR/%

gukis” 78.29  2.70 82.40 42.84 84.07
My 11,71 2.89 13.17 49.48 14.52
EA 10.00  1.14 4.42 5.61 1.41
&3k 100.00  2.57 100. 00 39.90 100. 00

HH 13 AT, A0 RE S S o G . LKL
TR | AR 53 A T I REDRS B 4 A 4 0
¢, KA T AR A, H R 78.29%
w(TFe) } 42.84% . A1 Ny 84.07% , w(S)H
2.70% . [HEH 82.40% 5 Beks 1R i,
PR 11.71% , w(TFe) M 49.48% . [al g 3Ny
14.52% , w(S) K 2.89% . FICHEH 13.17% ; 3k
BT EA G, H™%K 10.00% , w(TFe) K
5.61% . IR N 1.41% , w(S) N 1.14% , [AlL
BH 4. 42%

2.2 B - BEhEiln

AR Ry e R I A O AT, T
BB — B B9 gk M T2 kil e, e i
FERBES S8, b TR, B85
ZRAGH 5T
2.2.1 —HERBEF - BhikiKIk

YRL (<3 mm) FEG w (TRe) (42.84% ) %
. RLEEIRA, HEAT S - BB - 55 G R,
IR G 2R W) A S Rk A . Al
X RK/CRS @400 x 300 R w74 1A, 4351 0 B
WAL <0. 074 mm FiE 535800 45% | 55% . 65%
MT5% , WE3HMEIE J 1 200 Oe, A% —BiGikh
HERRE Y & A SR bk I R AR, R i
K7 B, iREeas R Wk 14,

MR 14007 FERS R E 1 200 Oe 5514 T,

AR
Jiis +
BEAT 40
S5 kit (AR
1200 Oe
R A

E7 AEEBEYHESGT—RBHERKIKRRE
Fig.7 Test process of one-stage weak magnetic iron
separation under different grinding fineness conditions
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Table 14 Test results of one-stage weak magnetic iron

separation under different grinding fineness

conditions
BUAE g g w(TR/ TR ML
L% SR % % W/ %
KD 69.34  56.36 91.22
45 WEERT  30.66  12.27 8.78
Mit 100.00 4284 100. 00
kST 67.07  57.81 90. 53
55 WiRY  32.93 12.31 9.47

i 100.00  42.83 100. 00

WKEE" 64.96  59.37 90. 02

65 WES  35.04  12.20 9.98
it 100,00 42.84 100. 00

WAET 6413 59.58 89. 21

75 A" 35.87 12. 89 10.79
Mit 100.00  42.83 100. 00

BEE DB N, —BERERS B TRe & {07 % 7 4
i, BERST TFe FEML IR E 12 FEA, Y BT 40
JE <74 um RN 45% W, AT RIS RS 6
w(TFe) K 56.36% . TFe VE NV 1% A 91.22% ;
MBI <74 pm FUREDEE 65% B, A3k
1SRERED w (TFe) 2} 59.37% . TFe {E M A 153 Ky
90.02% ; AKEEYGINEET AR, #ERS 0 w(TFe)
ARG | ISR REAR, R, — BB a4
VEHE <74 pm FTHEECH 65% NH.,
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Fig.8 Test process of one-stage weak magnetic iron

separation under different magnetic field
strength conditions
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Table 15 Test results of one-stage weak magnetic iron

separation under different magnetic field

strength conditions

e RREH s s e Y
WERG 53.53 64. 89 81.08
400 2 46. 47 17. 44 18.92
A1t 100. 00 42. 84 100. 00
HAEH 62.24 60. 13 87.40
800 T 37.76 14.29 12. 60
A1t 100. 00 42.82 100. 00
NG 64. 96 59.37 90. 02
1 200 et 35.04 12.20 9.98
A1t 100. 00 42. 84 100. 00
WEKED 65.90 59. 02 90. 78
1500 fil ™ 34.10 11.58 9.22
At 100. 00 42. 84 100. 00
15 I, 7RS40 <74 pm JRE 54
9 65% W, BEE WL R B, — Bewh R B

w( TFe) FEA%, BEXSH™ TFe VE MV 1011 245 14 1 J5 #a
TRaE ., M7 E N 400 Oe B, BEAEH w( TFe)
41 64.89% . TFe VENV I 81.08% ; M ids

SREER 1200 Oe B, WKGH w(TFe) 4 59.37% .
TFe FE MV FU K 90. 02% 5 4k L1 1 i s 37 5 i
BF, BERGH™ w(TFe) FEAL, HIPCEREANAS,
I, —BeiE R 1200 Oe HH .,
2.2.2 ZBRBH - R%IXE

B <1 mm 898 977 &, R H RK/CRS
@400 mm x300 mm BUFLHRET, HEATIGRETE 71k 1K
., 2% BT - Uik as R, W ik
PE1200 Oe, BIGTRARWME 9 Frow, L5455 0
# 16,

-

S (H )
1200 Oe

WREH R
B9 M BFEOEKINIEIRE
Fig. 9 Test process of low intensity magnetic separation
of iron ore fines
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Table 16 Test results of low intensity magnetic

separation of iron ore fines

Fefh 7%/ w(S)/  SAEM  w( TFe)/ TFe fEMk
2“2 % % R/ % % =/ %
WKEH™ 80.24 1.43 41.27 59.23 96. 05
REW 19.76  8.26  58.73 9.89 3.95
M3t 100.00 2.78  100.00 49. 48 100. 00

H% 16 AIHl, Mo b &85 i ek 5, ml LA
Pt w(TFe) 459.23% WikEw", H5—BEEDAS
MIRERED w( TFe) AHIT . PRI, F— Bk o7 Ak
WHEKG IR A o B vE AR, T BOHE ik A K
w(TFe) 4 59.35% , w(S) M 1.08% ,

B XHRA 1) B v A KL, 43 501 5 BUES 1 4
JE <0.074 mm it 5 53 50K 75% . 85% . 95% F
98% , WEHIREE N 1 200 Oe, 4% — BORE 1 H #
BRI SRR A o i R Ak R 1 g A n 1
10 s, REa R L% 17,

MR 17 AIH1, FERE758 1 200 Oe 514 T,
BEZ BT AR, B RARE BT w (TFe) 2212 1t
i, RS TFe VR ISR B2 BEAT, B0 40
JE <74 wm JFE BN 75% I, A 3RS RENE T
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w(TFe) g 62.88% . TFe /E )l [t Ky 98.27% ;
HEINEEE AN <74 wm U BE 85% B, A3k
RRERGH <74 pm 500 63.58% | TFe 1EMk
[FICR A 97. 81% 5 ARSEHEIMBEG AN, WiKEH <
74 wm R BAEIR R 64% LI L, [BICR 97% LU
b ZARTRVA0E RSO R A g, & AR
JEHTHHEE <74 wm T34 R 85% B, A
SRR MEET RN, WS w(TRe) #
FEAEAS, W] Re R R AR LR R M e 24 O
ZBeREENEE

i) +

JER 4

S i (G
1200 Oe

TR R
B 10 ARET HAEZFHT _REEKITRRE
Fig. 10 Test process of two-stage weak magnetic iron

separation under different grinding fineness conditions
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Table 17 Test results of two-stage low intensity magnetic
separation of iron under different grinding

fineness conditions

BUAEL e, w(S)/Mﬂkw(TFe)/ The
<0.074 mm KFk % % L % N
HH/ % R/ % W/ %

WEKSA 92.78 0.90 77.64 62.88  98.27
75 IR 7.22 3.33 22.36 14.25 1.73
A3t 100.00 1.08 100.00 59.37  100.00
MEAEH 91.30 0.71 60.53 63.58 97.81
85 WRRW 8.70 4.88 39.47 14.92  2.19
A3t 100.00 1.08 100.00 59.35  100.00
MRS 89.90 0.68 56.09 64.22  97.34
95 R 10.10 4.74 43.91 15.59  2.66
A3t 100.00 1.09 100.00 59.31  100.00
WEKES" 89.25 0.62 50.76 64.63  97.17
98 BT 10.75 4.99 49.24 15.63  2.83
A3t 100.00 1.09 100.00 59.36  100.00

2.2.3 ZEmEi%IXE

RIS AT — B il e X M R 0 W o BEFE AR 1)
SO, RARAS R R U, R B
B 1000 Oe, VA BIREERAT B REKG 0 (B0 40
FE <74 wm (5 85% A5AF T AREL) B —BRiAE R R
SBREEACKE, R W E 11 PR, R8s R
L7 18,

=BG R

5T 3 (R R )
1000 Oe

WREH WA
11 =RBEEKRERRE
Fig. 11 Three-stage low-intensity magnetic iron
separation test process
F18 =—RBHEHKKEER
Table 18 Test results of three-stage low-intensity
magnetic iron separation
e %/ w(S)/  SHENL w( TFe)/ TFe ffill
4 % % TR/ % % IR %
WG 97.27  0.61 83.57 64. 89 99.27
WERH 2,73 4.27 16. 43 16. 90 0.73
Bt 100.00 0.71 100. 00 63.58 100. 00

H 2 18 FJ %1, TERL R EE A 1 000 Oe 514
T, ATLARAS = BlRS 5 w( TFe) 2 64.89% | TFe
YEMV ISR R 99. 27 % WG w( TFe) 47 B4 7,
TEARIRTG w(TFe) KT 65% HIRKEH™, W] HEJE AT
SEAFHERR TR e TR L
2.2.4 AZAIKIE

Rt — AR H w (TFe ) KT 65% 4 5 i T ks
W, AR ATV LIS R = B RS e 5 A
s, R ANE 12 FR, RERE5 R L 19,

=B

WAL

RS R
12 ESEHUEKIRERTE

Fig. 12 Iron selection test process of elutriation machine
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Table 19 Iron selection test results of elutriation machine

FES PR w(S)/ SRl w(TFe)/  TFe ffk
4B % % IR % % BIR /%
WKED 98.27  0.57  91.83 65. 56 99.28
BH 1.73 2.88 8.17 26. 83 0.72
M3t 100.00 0.61  100.00 64. 89 100. 00

MR 19 Al H1, SV uEbL ks, mr R
w(TFe) } 65. 56% WIREKGEW ", Fahr a4,
2.3 EREHMESRT YSIEIRE

ST BB My B vk 5 0 IR 25 R, M4
S— BEREVE WL R EE A 1 200 Oe (BB 41 FE <
74 wm BT TECN 65% ) | BRGSO
1200 Oe( BEH AN <74 um Fiw 5500 85% ) |
55 = BIWLEREZ5E E A 1 000 Oe AIYEVEHL A 121K
WA, R4 BE IR G AR ] B R S 13 Rk
20 fi,

HH & 20 AN, ZRMEREAr % — RURRE T4, 40
W0 43 S T HURE B 40 RE — B B S B (P BB —
Mk + —BemEE) - —BORVER T2, ks
TS w( TFe) 4 65. 56% | AR Jy 86. 41% |
Hrfrw(S)H 0.57% . WIEN 11.67% ; K15
w(S) K 5.83% , I Ky 82.87% ) & i,
Jer 20T LA B 00 33 Il

3 4 it

(1) BB GRS H w(TFe) 5 39.90% , w(S)
K 2.57% , WA & BT ) 32BN RERR TR Bk
W BET Y EEREEA, KA, a8 &%
A, IR A%, EET YA N 64% ,
HAHEERT 4R 59% , &JEHAYAN 5%, L
W RN E, AT WA H 36% ; #EERT B
FEW N FE AT Y, BRSNS F R
WK 0. 1% 5 RAFAG &5 PR, 2 &
VETANEE , I b 1R

(2) BT 20 YRR, SRR -
RERE B 4 — A 07 43 B MORLRS B 4 e — B Bt
JEERE - — B A 1L, B3RS w(TFe) N
65.56% . ML H K 86.41% . w(S) <0.6% 15
WREAE, I w(S) N 5.83% . [IE N

82. 87% By A H T IG 2L/ .

SR
TR
i
‘ [70, 20] mm (20, 3] mm <3mm
T2l T2 i
(3, 1] mm <1l mm
i3
il
2 <3 mmiPkLy” <1 mm¥Hi”
+
i
<74 pm B 65%
— Bk
+
<74 um &8 85%
— Bk
= Bk
WYL
BRRE = Bhihy
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Fig. 13 Iron separation test process
®20 HoEHXEER

Table 20 Iron separation test results

HEa R w(S)/  SHEML  w(TFe)/ TFe fEM

CAS % %  BE/ % % IR/ %
PSR 52.59  0.57  11.67 65. 56 86. 41
By 0.93 2.8  1.04 26. 83 0. 62
FHPE 36.49  5.83  82.87 12. 64 11.56

KA 10.00  1.14 4.42 5.61 1.41

A1 100.00 2.57 100. 00 39.90 100. 00
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