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Experimental Study on Iron Recovery from Smelting Slag
of Fine-Grained Refractory Nickel Laterite Ore
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Abstract ; Based on analysis of chemical composition, mineral composition, main mineral properties and disseminated
grain size of slag from smelting of nickel laterite ore, a series of exploratory experiments were carried out. The iron in the
slag was recovered by magnetizing roasting and magnetic separation. The magnetizing roasting is performed for 40 min at
750 °C with a coal powder at a ratio of 2%. The roasted ore is subjected to a two-stage low-intensity magnetic separation
(LIMS) after being ground to a fineness of —0.045 mm 80% , and an iron concentrate grading 60.38% Fe can be
obtained at recovery of 71.55%.
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Table 1  Multi-elemental analysis of smelting slag %
TFe Si0, FeO Mn MgO CaO
45.84 18.18 3.58 0.98 1.82 1.52
Al,O4 P S Zn As joxint
11.81 0.022 0.85 0.06 0.02 12.83

PR R ILER 2, RIE D T Y

TEE BN BREB(1979—) 5, ) FEHIN A, S 9 TR, 35 20N AR H AR 2L 48 BUROFSE , E-mail : 20844354@ qq.com



555 W

PRASHT, 45 AR ERE LT H 3R B DOk i B AT 89

WA, YOy B R BRI AR, HoAh ) £
ESSEEE N 1L (A2 S

R2 EKEDEETWAEN(RESH)

Table 2 Main mineral composition in smelting slag %

WA EERET BRBRET S BRRAERE S BRRRIGEL kBRI
51.44 4.67 0.07 0.07 9.58 1.06
EEER SRRSO SRS SRR SRmiiky  HAbo Y
14.00 4.89 4.81 0.05 0.05 9.31
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Table 3 Tron distribution in minerals %
WP T BKERET  SBRRERKDT SRR S EkERAREE
68.29 2.15 0.04 0.07 8.54 0.02
TR SRRSO SHEEEE SmmiYy 2o
14.80 3.50 2.02 0.04 0.53
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3R E RS SR 75.02% , H FE AR
—19 pm R rp 3 — R0 e BT A T R
1 92.77% , 5 BB AR S 91.21%),
TERIRIRER S kR AR B 1Y 94.78%
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Table 4 Particle size distribution of dominant iron minerals

o WA %
AL/ pm - e e —
(AL AR RN AN
+45 2.25 0.47 0.31
-45+19 1.47 0.76 0.19
-19 47.72 12.77 9.08
A 51.44 14.00 9.58
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Fig.1 Effect of roasting temperature on indices of

magnetic separation concentrate
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Fig.2 Effect of roasting time on indices of
magnetic separation concentrate
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Fig.3 Effect of coal powder dosage on indices of

magnelic separation concentrate
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Fig.4 Effect of grinding fineness on indices of

magnetic separation concentrate
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Fig.6  Flowchart for continuous stability test
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Table5 Continuous stability test results

TN TER/ % B/ % BRI/ %
T 54.32 60.38 71.55
ek 12.79 — —
=t 32.89 39.65 28.45
A 100.00 45.84 100.00
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Table 6 Multi-elemental analysis results of iron concentrate %

TFe  FeO S Si0,  Ca0  MgO P ALO;  As

60.38 33.68 0.13 540 020 1.22 0.01 5.60 0.02
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