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Experimental Study on Beneficiation of a Maghemite Ore in Zimbabwe
HE Zhan , XIAO Shunyuan , FENG Cheng , SONG Shuixiang , CHEN Qiaomei » LONG Xingye
(Changsha Institute of Mining Research Co.. Ltd., Changsha, Hunan 410012, China)

Abstract: A certain magnetite ore in Zimbabwe has a TFe grade of 42.01% , with fine particle size and high content of silicate
minerals. To achieve effective dissociation of iron minerals and gangue, as well as improve the recovery rate of iron resources, a
combined process of weak magnetic-strong magnetic-reverse flotation was adopted for experimental research. Through the
grinding fineness test, it was determined that the coarse grinding fineness was —0.074 mm, accounting for 81%. The weak
magnetic concentrate was further ground to —0.037 mm, accounting for 90 % , and the strong magnetic concentrate was further
ground to —0.037 mm, accounting for 85%. The magnetic field strength test results show that magnetic field strengths of four
weak magnetic operations are 0.33 T, 0.20 T, 0.15 T and 0.10 T, respectively. When the magnetic field strength of the strong
magnetic operation is 1.0 T, weak magnetic concentrate with a Fe grade of 62.26% and a Fe recovery rate of 12.25% and
strong magnetic concentrate with a Fe grade of 51.32% and a Fe recovery rate of 64.76% could be obtained. For the strong
magnetic concentrate, the optimized reagent system through reverse flotation condition experiments is determined with slurry
pH of 11.0, corn starch dosage of 500 g/t, CaO dosage of 800 g/t, and self-developed collector CK-T1 dosage of 300 g/t. The
closed-circuit test adopts the process of one coarse, two fine, and two scans, and the final Fe grade of the iron concentrate is
increased to 65.95% , with a Fe recovery rate of 81.45%. Research has shown that the combination of fine grinding and weak
magnetic-strong magnetic-reverse flotation processes can significantly improve the sorting efficiency of fine-grained magnetite,
providing a technical reference for the efficient recovery of similar refractory ores.
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Fig.1 Process flow for preparing raw ore

samples of the test
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Table 1 Semi quantitative analysis results of

X-ray fluorescence spectra of samples %
Fe Mn S Pb Ca Sn* Si Na
40.26 0.04 0.43 0.01 0.08 81.00 15.72 0.02
Mg K Al P O Cl Zn Ti~
0.14 0.04 0.14 0.02 36.12 0.06 0.05 9.00
T B 1076,

R2 HRPEIEALZFSTEINER

Table 2 Main chemical multi-element

analysis results in the sample %
TFe K, 0O Si0; Na; O S CaO
42.01 0.05 34.64 0.03 0.43 0.11
C MgO Al Oy TiOz * P
0.01 0.15 0.18 18.00 0.02
TE: x il 104,

x3 HERPEHUEUESITER
Table 3  Analysis results of chemical phase

of iron in the samples

A % 25 8/ % I3 A%/ %
7 Fe 4.77 11.35
IR Fe 31.98 76.12

B4 - Fe 4.35 10.35
REFR 2k Fe 0.24 0.58
i Ak gk Fe 0.29 0.69
T iR Fe 0.38 0.91

Bk TFe 42.01 100.00

HIE 1.3 2 RISk 3 nl i, B v al it e 4 [l o
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Fig.2 Flow of exploratory test
Table 4 Results of exploratory test %
& S Fe it Fe [al it %
S wERE 14.68 50.36 18.01
SR RS B 51.26 46.58 58.18
==2n 34.06 28.69 23.81
JEw 100.00 41.04 100.00
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Fig.3 Flow of grinding and regrinding fineness tests
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Fig.4 Results of grinding fineness test
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Fig.5 Results of grinding fineness test for

weak magnetic operation
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Fig.6 Results of grinding fineness test for hematite
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Fig.7 Flow of magnetic field strength test
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Fig.8 Results of magnetic field strength test for magnetite
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Fig.9 Results of magnetic field strength test for hematite
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Fig.10 Flow of full process magnetic separation test
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Table 5 Results of full process magnetic separation test %{

7 7R Fe fih i Fe lul %

R 8.16 62.29 12.25

R A 52.36 51.32 64.76
R 39.48 24.16 22.99
JRw 100.00 41.49 100.00
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Fig.11 Flow of reverse flotation condition test
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Fig.12 Results of slurry pH test
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Fig.13 Results of inhibitor dosage test
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Fig.14 Results of activator dosage test
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Fig.15 Results of collector dosage test
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Fig.16 Flow of reverse flotation closed-civcuit test
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Table 6 Results of reverse flotation closed-civcuit test 9

T i P Fe fiifii Fe [A] g %
KT 63.84 65.95 81.45
B 36.16 26.52 18.55
5 100.00 51.69 100.00
3 Z#

(1) FEEAR 5 FA 0 A m] R 3E 0 [ k43
FEE Fe, i Ry 42.01% , HAth ot BASH L5 4 111K
FIHIBE . DAl YA 25 R R B A rh Bk = BERA T
TETRERE WG ARG AR Bk v, /b o A7 7E A
W Hrh . A AR EE A B A
WiE —BOE 4 N —0.074 mm /&5 kb 81%, 55 5
YENV T 2 —0.037 mm (5 1 90% L) |, SR G 1E
A EE 2 —0.037 mm (5 85% LU b BT
REAEHC )

(2) Wk SR Al ey, e e AR B 0 40 8 R R . Y
WEsm R EE S RE T 0.33 T 556 1T 0.20 T.55 04 I
0.15 T. 5984 IV 0.10 T.9®#E 1.0 T I, AT 4R 15 55 #%
Kl Fe iR 62.29% Fe A% K 12.25% ; ¥R #
Kt Fe iR 51.32% Fe IR N 64.76 % () 1
LR (=R

(3) XF B GRG0 HEAT SRTF 3k A5 R 0, PR
DA A — KL PR R R Y 24 R0 I B2 . pH
11.0, EKIEH HE 500 g/t,CaO & 800 g/t,CK-

T1 i 300 g/t. FEZmALAAE T STF 8 P %1 0

AR EHE B Fe dh {7 65.95% Fe IR 81.45%
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