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Abstract

The aim of this study was to develop a physical treatment method for obtaining iron concentrate with a grade higher than
60% from slag generated in the Waelz Kiln (WK) process. The size of the WK slag used in this work was several millimeters,
with T-Fe and ZnO contents of 40.24% and 1.03%, respectively. The slag samples were pulverized in a laboratory rod mill for
various grinding times, followed by a magnetic separation test under a low magnetic intensity of 0.05 T initially. The results
showed that the highest iron grade was obtained from samples with a grinding time of 10 min. Additionally, for a grinding time
of 20 min, the highest grade and recovery ratios were achieved at a magnetic intensity of 0.8 T. Based on these findings, the
optimal physical treatment process proposed in this study resulted in iron concentrates with a grade of 61.34% and an
enrichment ratio of 1.52.
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Table 1. Chemical compositions of the WK slag samples used in this study

Intensity (a.u.)

2 theta (degrees)

Fig. 1. X-ray diffraction (XRD) pattern of the WK slag
samples used in this study.
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Component ZnO Pb,0s T-Fe V>0s5 Na,O CuO SO,
wt.% 1.03 0.39 40.24 0.08 0.68 0.25 1.95
Component K>O CaO SiO, MnO ALOs MgO
wt.% 0.27 11.47 10.34 3.88 4.20 5.54
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Fig. 2. Particle size distribution and weight fraction of the
WK slag samples used in this study.
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Fig. 3. Particle size distributions of the WK slag samples
milled with various grinding time used in this study:
volume fraction percentage (a) and cumulative
distribution percentage (b).
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bars denote standard deviations and where not visible
are smaller than the marker. Repeated experiments
were performed at least 3 times.
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Fig. 6. A flowchart for the effective recovery of the concentrates of total iron by optimized magnetic separation process from

the WK slag used in this study.
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Table 2. Chemical composition of the magnetic products
and the tailings from the proposed multi-stage
magnetic separation process.

Sample T-Fe (%) | ZnO (%) | CaO (%) | SiO; (%)
Feed 40.24 1.03 11.47 10.34
(a) Fe pre-conc. | 58.58 0.73 9.85 8.73
(b) Fe re-conc. 53.85 0.42 8.76 6.11
(c) Fe conc. 61.34 0.32 7.27 7.32
(d) Tailings 26.52 3.52 14.67 15.21
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pre-conc. 18|11 (b) Fe re-conc.9] 58 1.45 181
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E4591 Zn0O, CaO 18|11 Si0, gFo| A EE A
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q.]z-l og u-o]-x] 2 o1ak j_r-q a1 l--o]—z] %_/,:%o] k2t
Holl wet & AFolA AMGE E8 A A2 = Qlste] &
ARl F SRS A7 gt R-Ado] 7t A
o= gRIFIH:. webA, ARt FH o2 HE WK &
AoERe 24 9 AT R FAE EYA A
7ol oJsh 60% o o] FE M= E sE4ES &
< 5 AU
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