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Study on Comprehensive Utilization of Iron Tailings in Central Shandong Region
GAO Chunging'*, SAI Mingyu®, YANG Huifen'
(1.University of Science and Technology Beijing, Beijing 100083, China;
2.Sinosteel Maanshan General Institute of Mining Research Co., Ltd., Maanshan, Anhui 243000, China)

Abstract: A large number of iron tailings can not be fully and effectively utilized due to their low content of useful minerals,
weak magnetism. fine crystal particle size and complex and difficult separation. Therefore, in order to solve this problem, a
comprehensive utilization study was conducted on low-grade ore tailings from a beneficiation plant in the central Shandong
region. Firstly, the properties of the original ore were analyzed, tested, and screened for analysis, and it was found that the
main iron containing mineral in the original ore is magnetite. Based on the properties and characteristics of the ore, three
process schemes were tested on the raw ore, namely screening —gravity concentration - medium magnetic separation —grinding —
medium magnetic separation — gravity concentration process scheme (Scheme [ ). screening —gravity concentration — medium
magnetic separation — grinding — medium magnetic separation — flotation concentration process scheme (Scheme [ ) and
screening — gravity concentration — medium magnetic separation — grinding — medium magnetic separation — gravity
concentration —gravity concentration — gravity tailings flotation concentration process scheme (Scheme [l[ ). The final results
show that Scheme [I has the best sorting effect, achieving a concentrate with yield of 20.46 % , iron grade of 50.93% , and iron
recovery rate of 44,10%. Among these ores, there are iron minerals embedded with fine particle size and closely coexisting with
silicate iron minerals with relatively strong magnetism. To obtain higher grade iron concentrates, gravity separation or flotation
shows obvious sorting advantages compared to magnetic separation. Therefore, Scheme [ or Scheme [l can be selected
according to the actual situation.
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Table 1 Results of the chemical multielement analysis %
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Table 2 Results of the iron-phase analysis

kW AR TR/% Gy 2/ %
/RN 11.95 50.25
PN L7 0N 4.87 20.48
W 0.10 0.42
file 2 2k 1.90 7.99
R TR 2k 4.96 20.86
L4k 23.78 100.00
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Table 3 Granularity screening results

il Y SRS/ Rk
pRmm IS w4 BR R/Y
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Ait 100.00 23.78 100.00
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Fig.1 The main mineral dissemination characteristics of the raw ore
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Table 4 Results of spiral groove test under

0.15 mm sieve screen

BEALRSE/ AR/ SRRSO/ BRI R/
mm Zfi’ﬁ % % %
015 WY 8.72 HEFT7.12%)  52.02 19.08

By 91.28 21.08 80.92
R 100.00 23.78 100.00
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Table 5 Reselection test results of the

screening product (spiral chute)

77 i 44 B FRE Y SRR/ Y% BRIICR/ %
K vERs 0 8.63 52.08 18.90
i3 37.63 25.28 40.00
LR 46.26 30.28 58.90
kR 53.74 18.19 41.10
B 100.00 23.78 100.00




286

H ok B 5 A

2025,45(12)

P12 5 I 45 A AT 0 . O T 7 o a8 e R A
— LA AT AR A PR 8,63 % (IR AT 7.14 %) Bk
S 52.08 % BIAG
24 BEFRRGTEEBERAEET HIEME

KL

W Ut b il B0 B TR A Ak R A R AT
R A R 5 TE A B, a3 A% R L WG 3 R B Dl 318.47
kA/m, FFFKHE 15 mL/s, B0 45 L3 6,

W 07 L 7= 5 B Rk R A P R I R S T AR 1
K1 55 02 e A %k BT A5 R B TR A B RE T LA B R R

P SRRRAL BMEBSA

N N HAr: %
ERREWER; BHEBEILER

100.00; 23.78; 11.70
100.00; 100.00

75.56 % kS 22. 78 IR A TR,
*6 THMERIEARER

Table 6 Verification test results of medium magnetic tailings

SR s Y fnL/ % 2/ %
TFe mFe TFe mFe
K 71.98 20.69 12.67 77.31 97.13
R 28.02 15.60 0.98 22.69 2.87
9B 100.00 19.26 9.39 100.00 100.00
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Fig.2 Number and quality process of screening-screening reselection-sieve and screw thick tailings in the magnetic tailings
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Fig.3 Fine test results of weak magnetic separation

with different grinding fineness
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Table 7 Verification test results of magnetic

3.1.2

tailings in mixed mine
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Table 8 Refine test results of magnetic

concentrate spiral chute
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Table 9 Comparative test results of different flotation traps in medium magnetic concentrate
2y AN K S FEE/ Y BREh AL/ % BRI/ %
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Fig.5 Results of magnetic concentrate flotation

under different grinding sizes
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Fig.6 Test results of the capture dosage for scheme I
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Fig.7 Test results of sulfuric acid dosage for scheme II
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Fig.8 Test results of the flotation concentration for scheme Il
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