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Recovery and resource utilization of valuable elements from any

iron ore tailing
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Abstract; Under the background of “dual carbon” ,the comprehensive utilization technology of tailings has entered a new
stage ,which can not only recover valuable elements in tailings through beneficiation, at the same time, the tailings resource
utilization technology of using tailings powder as cement concrete admixture also has development prospects. The iron ore
tailing is taken as the object, the valuable elements are recovered by beneficiation process, and then the feasibility of
replacing cement with fine tailings powder <5 mm produced by beneficiation process is explored. The results show that
after the tailings are crushed and screened to a suitable particle size,iron ore concentrate with iron grade of 32.44% and
recovery rate of 35.03% can be obtained by magnetic separation. When the fine tailings powder <5 mm is used as
admixture to replace cement,the mechanical properties of the concrete are stable when the substitution rate is 10% , and
the compressive strength reaches more than 95% and the flexural strength reaches more than 99% of the concrete without
admixture. The beneficiation recovery and the preparation of concrete raw materials are innovatively combined, which not
only enriches and recovers iron ore concentrate, avoids the waste of resources, but also alleviates the environmental
pollution caused by the accumulation of iron tailings ,and realizes the recovery and resource utilization of valuable elements
in the iron beneficiation tailings as a whole, which provides a certain basis and technical guidance for the comprehensive
utilization of this type of resources.
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®1 ¥ XRF SHER(RESH)

Table 1 XRF analysis results of raw ore %0
0 Na Mg Al Si P S Cl K Ca Ti
44. 687 0. 147 4.202 3.842 22.394 0. 045 0. 464 0.015 1. 455 7.999 0. 225
Cr Mn Fe Cu Zn Rb Sr Y Zr Ba —
0. 006 0.403 14. 1 0. 009 0. 006 0. 005 0.012 0. 002 0.015 0. 0204 —
R2 HAHNTYERREMNESE(RESH)
Table 2 Mineral composition and relative content of ore %0

A% A i BB RS KA BRT0 Aotk BRGSO NG BRIIBEG BBk A
29.54 13.64 10.64 8.40 837  7.87 498 477 275 2,43 1.83 1.03 0.78  0.35
Axf Ehf B0 BEKG RGBT BRRERRD BBk B0 7 50 w0 mikE ORET Kb
0.32 0.25 0.16 0.13 0.05 004 0.0l 001 0.0l 0.0 0.01

0.01 0.002 N

R3 BEARTYFHFHES (RESH)

Table 3 Average distribution of iron in different minerals

%
UR7EZ0N (37308 B P& A BRegie BRAHE A e TR
B 5.73 0.93 0.73 0.63 0.58 0.45 0.36
BRI 43 A % 59. 86 9.67 7.65 6. 61 6. 02 4.68 3.78
UR/EAN INA Rk WD KA B IREA &it
R L 0.10 0.03 0.03 0. 005 0.003 0. 001 9.57
BRIt 41 2 1.02 0.31 0.30 0.05 0.03 0.01 100

(a) BEERO™(A) . FHRAT(C) BABNERIR A EASE(B) s (b) BEBA™(A) .\ F5EBMEA (D) . A9E(B) ARG ;
(¢) AHE(B) EAMMBCIRIRATEREERE (A) s (d) ®ERRE™ (A) EFER IR AT FEA K (B)
A—WERRA; B—fde; C—RRfr; D8k,

B 1 ®EER R
Fig.1 Embedded characteristics of magnetite
AGEERE oA R (e o 80 Bt s F WIATTEATE R B, A58 AR
38.41% . HIE 1 Algn: WERRA™ ., AP AT A KN RGPS R 1(a) ] A AHLIBRAR %A1 75
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Table 4 Screening results of raw ore %
Mk | WG | e >20 mm  (10,20] mm <10 mm
=
L AR Joi B A 70. 16 28. 86 0.98
BRER 70. 16 99. 02 100

JRA”
>20 mm <5 mm

T 95 43
LR
<20|mm >20 mm
i
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I | 4
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Fig. 3 Raw ore crushing classification process
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Table 5 Magnetic separation test results with particle sizes of <5 mm and(10,20] mm %0
(27 o <5 mm R g% (10,20] mm %rg%
“an AR R N
TRIE/Gs TR R RAce: i Rz Al Tl g e
WhERE 13. 16 31.21 32.01 13.13 33.92 29.03
1 000 ==Y 86. 84 10. 04 67.99 86. 87 12.53 70.97
i 100. 00 12.83 100. 00 100. 00 15.34 100. 00
g w 16. 65 28.90 37.70 16. 60 31.80 36. 38
1 500 EE B 83.35 9.54 62.30 83.40 11.07 63. 62
BH 100. 00 12.76 100. 00 100. 00 14.51 100. 00
W EREw 29. 87 24.22 57. 68 32.29 27. 64 59.03
2 500 MR 70. 13 7.57 42.32 67.71 9.15 40.97
Ay 100. 00 12. 54 100. 00 100. 00 15.12 100. 00
WEIENED” 37.12 22.52 64.21 38.59 26.91 69. 56
4 500 WL 62. 88 7.41 35.79 61.41 7.40 30. 44
B 100. 00 13.02 100. 00 100. 00 14.93 100. 00
B RN
R >20 mm <5 mm
WL E () T 9 43
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rh
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Fig. 4 Magnetic separation test process 4y
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Table 6 Final beneficiation and recovery process

test results %
77 b A TR FrER Fe fhfi E]g:
GRiktn 15.53 32.44 35.03
B 84. 47 11.06 64.97
JE- 100. 00 14.38 100. 00
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Table 7 Main chemical composition and burning loss of fine-grained tailings powder and ordinary portland cement %

R4 B Sio, AL, 0, Fe, 0, Ca0 MgO S0, TiO, Na, O yoi
AR K 49.18 11.09 12.5 5.31 2.13 2.3 4.19 0.24 2.59
YmAERRERKYE  27.15 8.36 2. 60 57.01 0.94 1.19 0.52 0.25 2.21

xS BHNEET HHIKERELESL

Table 8 Mixing proportion of cement concrete with fine-grained tailings powder

TRBE 9 B 2 2 B/ % ARRERET kg K/ ke K/ kg Fib/kg 5 ~25 mm ELLRIACHE A1/ ke

0 0 680 306 424 990
10 68 612 306 424 990
C30
20 136 544 306 424 990
40 272 408 306 424 990
0 0 707 290 463 940
10 71 636 290 463 940
C40
20 141 566 290 463 940
40 283 424 290 463 940
0 0 912 283 386 819
10 91 821 283 386 819
C50
20 182 730 283 386 819

40 365 547 283 386 819
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Fig. 8 Changes in mechanical properties of C30 mixed concrete
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