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Experiment on hematite recovery from beneficiation tailings by a novel collector
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Abstract: A strong magnetic-direct flotation process is used to recover hematite ( limonite) from beneficiation
tailings. The flotation collector used in the flotation collector is sensitive to temperature. In winter, the pulp needs to be
heated , the properties of the processed raw materials are changeable, and the stability of the on-site flotation index is
poor. To address this problem, a modified fatty acid anion collector ZK-302 is adopted to replace the original collector,
without changing the original adjuster type and process flow. The feasibility is determined through a small laboratory
test,and on this basis,industrial test verification is carried out. The results show that after 7 d of industrial test, the
comprehensive index of the average TFe grade of 51. 37% and the average recovery of 64. 21% of the concentrate are
obtained under the conditions of the average TFe grade of 32.23% of the flotation feed and the pulp temperature of
15 °C. After 3 months of continuous production, the flotation index of ZK-302 is stable ( the TFe grade of the
concentrate is not lower than 50. 63% ,the TFe grade of the tailings is not higher than 21. 07% ,and the iron recovery
rate is above 61.62%) , and the dosage reduces by 0.3 t/d compared with the original collector, indicating that
ZK-302 is an effective direct flotation collector of low temperature—resistant hematite ( limonite) .
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Table 1 Particle size composition and metal distribution of ore samples %
I H +0.15mm  0.15~0.074 mm  0.074 ~0.045 mm  0.045 ~0.038 mm  +0.038 mm A1t
R H 0.19 11. 11 30. 64 21. 58 36. 48 100. 00
TFe [t 5344 5.31 10. 64 16. 30 39.07 45.51 31.22
SB AR 0.03 3.79 15.99 27.01 53.18 100. 00

Xt ERHEAT A S oy o0 B, SRR ANER 2 B
Ao ME2 AT WREEEAMIOTR N, &
BRI 3L 13% s kA MO IR, EBIR

JE Y Si0, . MgO. ALO;. CaO [ 5443 $34
B, FEAETES FEMBRE. P,0, K
vy LI
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Table 2 Main chemical analysis of ore samples %

TFe FeO Si0, MgO Al O,

Ca0 Na,0 K,0 TiO, S

MnO P,05 ZnO CuO Cl V,0;

31.13 0.89 22.66 15.26 9.90 5.64 0.58

0.47 0.32 0.23

0.23 0.08 0.05 0.05 0.025 0.026
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HUEVBRIY 93.67% , AR MR ARG
I3 AT AR IK 96. 37 % , IXFPIE T2 LAY H Y
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Table 3 Chemical phase and distribution of iron ore %
. HO RGO RCR) SR BmET mmih  seat
) 7S 7S FHE7 FHE7S FHE73 FHE7 a
SRR 0.47 0.37 29. 16 R 0.28 0.85 31.13
VAT 1.51 1.19 93. 67 — 0.90 2.73 100. 00
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Fig. 2 Micromorphology of hematite and

gangue minerals in ore samples
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Table 4 Collector contrast test results %o
WAl WRE/C BRI BRI
Wiz 5 20.24 46. 11 30.03
I 25 38.25 54.52 69. 34
44.53 55.21 79. 31
7K-302
25 45. 85 55.02 81. 38

WS AN R 46. 11% , 8k Bk 30. 03% ;
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Fig. 6 Process flow of selection test
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Table 5 Selected test result %
A AR i L PRELVES
iz 33.57 64.12 69. 44
R 12.28 30. 14 11.94
B 54.15 10. 66 18.62
it 100. 00 31.00 100. 00

FAE PR B T EE A 1 750 g/t Fil ZK302 J] £
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HIZA T 27108 5 T 545 TFe S35 f 457 A1 [ i 3R
A3k 51, 37% F164. 21% WK, AT TFe -

Bk 19.32% o 7 d LT 20880 25 100 F
IR HR FRAT BT BK iy 32 45% ~ 48 % FI
[ H 30% ~ 60% K15 HHE 47 o
F6 7 dEZTIRWER(RESH)
Table 6 7 day continuous industrial experiment index
%%
BH e OREETEAL R BRI
1K 32.29 53.82 17. 54 67.76
2K 33.36 49. 54 20. 46 65. 88
3K 31.90 52.12 18.78 64. 30
4K 33.36 51.71 21.09 62. 11
5K 32.04 49. 56 20. 41 61.71
6K 31.31 50.70 19.74 60. 51
/TR 31.32 52.15 17.22 67.21
P 32.23 51.37 19.32 64.21

T 7 d i g Tl g 9 SR Al b, i
ZK302 27 3 A W8 PR 3R 7 Frs

RT EEEFFHTAER

Table 7 Average industrial index of continuous production

H S 38 % A/t
JEUR AR R B dh BRIfiex A1 1551 AR
1A 32.16 51.01 19.96 62. 31 62. 10 17. 60
$2 A 31.91 50. 63 20. 02 61.62 60. 80 17.90
%3 A 34.45 51.48 21.07 65.75 63. 60 18.10
¥ 1 32.84 51.04 20. 35 63.23 62.17 17.87
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Table 8 Main chemical analysis and burning loss of concentrate %

TFe FeO SiO,

MgO ARO, Ca0 S TiO, MnO K,0 Na,0 CuO P,0,

Zn0O Vz 05 d%*ﬁ

51.92 1.67 8.72 7.24 5.02 2.70 0.47 0.24 0.22 0.12 0.079 0.058 0.050 0.043 0.029 0.84

H 2 8 nJ AL, RS EREAIIA 51.92% , WAk
FUR RN 1.67% , B R BRI Y 0 IR ek

W HEBA RS> Si. Mg, Al, Ca #5458y
BERIRERRAL, TTE S 5k kAR LA
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