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Experimental Study on Separation and Quality Improvement
of Boron-Bearing Iron Ore

YUAN Zhuang, CHEN Wen, WANG Xiang, LIU Xiaoyin, PENG Zeyou, LI Jialin
( Changsha Research Institute of Mining and Metallurgy Co., Lid., Changsha 410012, Hunan, China)

Abstract: Based on experimental studies on separation and quality improvement for a boron-bearing iron ore, a scheme
for boron extraction and sulfur reduction was proposed, and a metallurgical process combined with mineral processing
was determined, which consists of activation roasting, grinding, alkali leaching and magnetic separation. After activation
roasting at 650 °C for 90 min in a neutral atmosphere, the obtained roasted ore was ground to a fineness of —0.075 mm
83.28%, and then leached for 60 min at 100 °C, with liquid-to-solid ratio of 3 : 1, leaching reagent of NaOH at a
concentration of 15%, and stirring speed of 180 r/min. A boron-bearing mother liquor was obtained, with leaching rate
of B,O, at 94.62%. The leaching residue was subjected to conventional magnetic separation, resulting in an iron
concentrate grading 54.94% TFe, containing 0.24% B,0, and 0.077% S. It is concluded that boron can be fully
recovered and the quality of iron concentrate can be also improved by adopting this processing scheme.

Key words: horon-bearing iron ore; activation roasting; beneficiation-metallurgy combination process; leaching; iron

concentrate ; boron-iron separation
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Table 1 Chemical composition of raw material %
Fe B,0,  Si0, ALO;  Ca Mg Mn
47.15 6.58 6.48 0.52 0.21 8.41 0.074
K,0 Na, 0 p S C VTN
0.10 0.044 0.020 0.83 0.26 2.96
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Table 2 Analysis results of iron phase in raw material

BRI Tt (TR0 /% IR/ %
W 4k 44.40 94.17
TERR B 8k 1.27 2.69
BRI ik 0.80 1.70

i B ke rh gk 0.48 1.02
WYk 0.10 0.21
AR ik 0.10 0.21
it 47.15 100.00
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Table 3  Contents of main minerals in ore sample %o
W WBEA WEkET REOEEET WP ah &t
58.13 13.63 5.52 1.26 1.13 13.40 1.11
Bk BB sdfa NG Axsa Hiw

0.45 1.80 1.20 1.27 0.85 0.25
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Fig.1 Experimental flowchart
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Fig.2 Effect of roasting temperature on leaching effect of B,0,
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Fig.4 Influence of roasting time on leaching effect of B,0,
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Fig.5 X-ray analysis results of raw material and roasted products

with different roasting time
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Fig.6 Effect of grinding fineness on leaching rate of B,0,
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Fig.7 Effect of leaching temperature on leaching rate of B,0,
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Fig.8 Effect of leaching time on leaching rate of B,0,
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Fig. 13 Microscopic analysis of samples after leaching

AT S B L S, R Rath, “
P I 2L R AL BE L A R 010 4 L BE L e 2t Mg,B,0,(s) + 2NaOH(1) + H,0(1) et
B, SRR 5 B TCT it — BT (L2 Ry 2NaBO, (1) + 2Mg(OH) ()



553

O, & SR S R B T 135

x4 RUBRREEBRUFERSIDTER
Table 4 Chemical composition of mother liquid and washing liquid
WP/ (mg - L7Y)

feE sy = R VG
Fe 1.33 2.52
B,0, 19 160 1910
Si0, 2200 224.22
Al, 0, 181.15 12.11
CaO 9.11 8.23
MgO <0.1 <0.1
K 150.95 18.41
Na 107 240 10170
P 3.70 2.16
S 2 490 250
3 458
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