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Flotation separation of magnetic separation concentrate of
refractory hematite containing carbonate with enhanced dispersion
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(1. College of Resources and Civil Engineering, Northeastern University, Shenyang 110819, China;
2. Beijing General Research Institute of Mining and Metallurgy, Beijing 100044, China)

Abstract: Based on the investigation of ore properties, a flotation separation technology of hematite magnetic separation
concentrate containing iron carbonate was developed with enhanced dispersion by adding sodium carbonate and sodium
silicate to eliminate the negative impact of iron carbonate on flotation. The optimum flotation conditions were studied
systematically. The structure and mineral composition of raw ore, concentrate and tailings were discussed by means of
SEM, XRD and EDS. The results show that in the fine-grained sample, the fine grains are prone to agglomerate each
other and cover on the coarse grains. Adding sodium carbonate and sodium silicate can enhance pulp dispersion, which
benefits the selective separation of magnetic separation concentrate containing iron carbonate. An iron concentrate with
Fe grade of 66.20% and Fe recovery of 71.52% can be obtained on optimum reagent condition through one rougher-two
cleanings-two scavenges closed-circuit flowsheet.
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Table 1 Chemical analysis of multi-element (mass fraction,
o)

TFe FeO CaO MgO ALO; SiO, S P
4297 629 031 045 0.81 33.60 0.029 0.075

®2 BRI HTES R

Table 2 Iron phase analysis results

Mineral Fe grade/% Distribution/%
TFe 42.97 100.00
Magnetite 7.32 17.04
Hematite 30.18 70.24
Silicate iron 0.91 2.12
Carbonate iron 3.95 9.19
Iron sulfide 0.61 1.41

b a — Hematite
b — Quartz
¢ — Magnetite
d — Siderite
e — Dolomite
f — Chlorite
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Fig. 1 XRD pattern of raw ore

B2 J50 Y SEM &
Fig. 2 SEM image of raw ore
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B3 Js RO AR MK SEM 18

Fig. 3 SEM images of raw ore particles (a) and agglomerate (b)
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Fig. 4 EDS patterns of points a (a), b (b), ¢ (c), d (d), e (¢) and f (f) shown in Fig. 3
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Fig. 5 Flotation flowsheet
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Fig. 6 Influence of KS-III dosage on flotation targets

222 EHHERR

TN AR P SRR, R E A AR
SRR AR E) Tz TR AR BT ek b
PEVERY . FWHIFIER B K& SRR, k)
FH I TE ok KR, A i L. sl 7
AlEH, R R 1000 g/t #9004 1 800 g/t, FEWT
i A7 R FEBRAIG, TR R e B sy, 4 F &
1 800 g/t J&, WRBEARWEENG. L2508, EIER H
52200 g/t H'H
223 AKHERR

TEANERA BB IR Y, IR A Ry A
KA WIRITEALH, CaO LEBRIE AW W i B 52



242 A G A R

2013451 H

Ca” il Ca(OH)", )55 fuf S v AT S 3 T 7 A A 22 T
By EE AT, Bl 8 FTLLE L, B A K H
SN, R Fe St A7 KRB iy, RIS 2808 1 B,
CREHIE, A K 800 g/t NE .

65 70

= — Fe grade
o — Fe recovery

Fe grade/%
[N
(=]
Fe recovery/%

160

1600 2000
Starch dosage/g

B 7 Gk R R bR S

Fig. 7 Influence of starch dosage on flotation targets
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Fig. 8 Influence of CaO dosage on flotation targets
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Fig. 11 Closed-circuit flowsheet

RIGIAT TRRAFHI TR, BZHREN AN 66.20%,
BRI 71.52%, i B P 38 T 200 24500 S )
IRERAT (R RS R, B B AR 7K BB A R 15 e R
IR ARG R I8 7 B, XTRIE I B A
=X

24 FEEFES

h T G A A A, R AT X
SEATI AT SEM 3 At MU Y. S5 K] EDS REBE 73
Mo

TERG FURH 1 b 2 R i B 13~18 JioR. H
Bl 13, 15 16 WTLAE H, K507 il rh 32200 R
WA DR, HARRKAT )b, IR
PRI A), FEELLANIOR Y, BORE2 BCIRAS
R, RS AU ORE 2 478 B 2D 2 1) 40 0k, EDS
RE T 73 BT 2 W REL UKL R0 41 0RE K #8 LR ) B XA
15, ULEAAE A IR 40 BRI 45 2 T A akmle, &5
B 13 WA, SRR AR W A IR AT, R
B0 T FH 7328 7532 R0 2 7)) B R ™ 0 [ 488

HIE 14 /T LUE H, RO IRE S, R AR T
AR . I 17 v LG, PR A ROk 7 A
BIAY, AR RHURL R T AT B T /0 5 (At Rk,
[ B 3 8 70 A b SR P 0 3 o el ] 18 mT 61, FH RS
Ffka S HKE O S uH, WATEKAT Y, H
RIMANPRL b 2554 K& O, Siv Fe st&E, WA
)R R R kAT P At ORI PR A DR . B
ISR R R PR, ¢ s d
HBEHKE O Siv Feu C t#k. tikm i, By

Productivity/%; Grade/%

Raw ore Legent: Recovery/%
100; 42.89
100
Rougher
72.88; 58.41 113.40; 32.38
100.03 86.27
i
. S
Cleaning Scayenge
51.71: 64.69 26.91; 45.10 _59.38:41.42
73.61 28.51 57.79
g
94.90; 28.34
Cle ming Scavenge 63.19
45.98; 66.20 5.74;52.58  40.88;36.14 54.02; 22.44
71.52 7.09 34.71 28.48
I ) Wl .

Concentrate
12 B E
Fig. 12 Quantity and quality flowsheet of closed circuit

Tailing



244 o EA (8 R R 201341 A

a a— Hematite (@)
b— Magnetite
0 Fe
a
Fe
Fe
, , , , 12 3 4 5.6 787970
0 20 40 60 80 100 E/keV
260/(%) ®
Bl 13 7R XRD i
Fig. 13 XRD pattern of flotation concentrate 0
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Fig.14 XRD pattern of flotation tailings
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Fig. 15 SEM image of flotation concentrate
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Fig. 18 EDS patterns of point a (a), b (b), ¢ (¢) and d (d) shown in Fig. 17
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