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Abstract

Based on the characteristics of high phosphorus oolitic hematite, the studies were done by short
time reduction at high temperature and magnetic separation for carbon-bearing pellets. The ef-
fects of C/Fe ratio, reduction temperature, reduction time, binary basicity, and additives on the
concentrate indexes on metallization ratio and dephosphorization behavior were studied. The
results show that the iron concentrate, assaying 94.06% Fe and 0.25% P with iron recovery of
91.37% and dephosphorization of 91.89%, was conducted under the optimum conditions. The
iron concentrate, assaying 2.03% P with dephosphorization of 35.49%%, was conducted under
natural basicity and no additives. During the reduction roasting, some phosphorus was volatilized
in the form of P gas. For the pellets without adding additives, most phosphorus formed phospho-
rus iron compounds with metallic iron, which was difficult to remove. When the additives were
employed and the basicity was increased, most phosphorus was absorbed in the high melting sub-
stances, and removed by magnetic separation.
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Table 1. Chemical composition of iron ore (%)

= LB ARG (%)

TFe F6203 S|02 A|203 CaO MgO

K20 P S LOI*

41.50 54.64 17.04 4.68 7.82 1.54

0.9 1.24 0.09 5.72

LOI*-loss on ignition

Figure 1. Optical microscope pictures of the oolitic hematite ore
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Table 2. Chemical phases and distribution of phosphorus in oolitic hematitie (%)

2. SR ARBIRERES RS 76 (%)

iEES WK A SR HAtH ) S
P& 1.175 0.041 0.024 1.24
EECES 94.76 3.31 1.94 100
Table 3. Main chemical composition of coal ash (%)
7= 3. BIRFIRGHEZNF ST (%)
TFe SiO, Al,O5 Cao MgO P S
10.15 44.97 22.89 5.86 2.03 1.96 0.90
Table 4. Proximate analysis results of coal
4 ERBETA S HEER
LAV 53 #r/% IR R/ C
SR
Mad Aad Vdaf FCad DT ST HT FT
4.63 6.46 37.54 55.72 76.0 1240 1260 1280 1310

Mad: 7K4y; Aad: FHEIK5; Vdaf: K4y FCad: [EH&&; DT: BIRIEE; ST:

B B FH B 72 20 Hrali Ca(OH),, W 923 M4l Na,SOy.
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Figure 2. The experimental flowsheet
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3.1. C/Fe
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Figure 3. The effect of C/Fe on concentration and dephosphorization (Reduction temperature 1350°C, Reduction time
15min, basicity 2.4, 10%Na,SO,4)
[£] 3. C/Fe SHR$X MBS RN M(ERIRE 1350°C, EJRRTE 15 min, FHE 2.4, 10%HI Na,SOy)
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Figure 4. The effect of roasting temperature on concentration and dephosphorization and Magnetic separation (reduction
time 15min, C/Fe 0.48, basicity 2.4, 10%Na,S0,)
[E] 4. KERRE X SRR B R A E2 N G [R B8] 15 min, C/Fe 0.48, MR 2.4, 10%Na,SO,)

Table 5. The effect of roasting time on dephosphorization and Magnetic separation

32 5. KERRES X A A R R AR RO S

REREHTIE/min & JmALERI% R B BBBER% O BHEREM  BRGBBER/%
TFe/% PI%
10 85.49 86.02 0.29 89.69 90.29 1151 89.03
15 76.54 84.24 0.27 70.25 92.54 12.10 91.51
20 69.59 83.56 0.25 63.57 93.77 12.80 93.02

B HIE BRI 1E] 24 10 min.
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Figure 5. The effect of basicity on concentration and dephosphorization(Reduction temperature 1350°C, Reduction time
15min, C/Fe 0.48, 15% Na,SOy4)
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Figure 6. The effect of Na,SO,4 on concentration and dephosphorization (Reduction temperature 1350°C, Reduction time
15min, C/Fe 0.48, basicity 2.4)
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Table 6. Effects of grinding-separation process fineness on the Fe-P separation

3 6. EEEFMFXI R BRI

TR AE ™
P& I} []/min TR/ Gs BRIFIAC 1% Tl e i 1%
TFe/% PI%
600 89.45 0.26 82.30 91.91
10 800 83.75 0.32 86.29 88.85
1000 85.70 0.29 83.51 90.44
600 89.36 0.23 79.20 93.11
15 800 88.78 0.24 82.26 92.48
1000 94.06 0.25 91.37 91.79
600 89.37 0.27 79.30 91.90
20 800 90.16 0.23 77.40 93.32
1000 88.01 0.25 88.63 91.49
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