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Table 1  Mineral chemical composition
i H P,05 MgO CaO SiO, Al,O;  Fey Oy K, O Na; O F CO, S AH R H.P CL
w/ % 23.38 3.50 37.32 18.12 4. 45 1.63 2.11 0.42. 2.01 6.55 1.83 22.14 0.047
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Table 2 Theoretical separation indexes of gravity separation
Lt
o A3 % B
R /mm 7%/ % R/ % P.0; WUCE/ % %‘Au Loy Tt
BRI TSikm wEe R0, MgO A wEs om0
2.85 77. 86 69. 89 29. 81 1.77 97. 46 87. 39 28.39
2. 86 76. 46 68. 63 30.18 1.63 96.92 86. 88 29. 21
—10+0.5 AR 1
2.87 75.13 67. 44 30.52 1.53 96. 28 86. 33 30. 18
2.88 73.84 66. 28 30. 81 1. 44 95. 55 85. 66 31. 34
2. 86 77.68 71.08 29.99 1.67 97.26 89.61 28.45
2. 87 76. 44 69. 95 30. 28 1.58 96. 66 89.03 30.09
—154+0.5 AR A 33k
2.88 75.22 68. 83 30. 55 1.51 95. 95 88. 39 32.13
2. 89 73.97 67.69 30.79 1. 44 95.09 87.61 34. 66
2. 86 77.13 70.78 29.92 1. 89 96. 95 88.91 30.73
—20+0.5 2.87 76.01 69.75 30. 17 1. 81 96. 38 88. 35 32.79 R ) M e
2.91 70.95 65.11 31.06 1.52 92. 45 84. 90 44,27
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Fig. 1 Beneficiability curve of gravity separation of
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Table 3 Mineral processing production indexes
P37 PR/ Yo bR/ (1/h) HAabBE /¢ AFREE/Cho &A/% 3/ % K5y %
MRS 5 64. 88 110. 48 2209. 60 66.29 30. 65 84.62 4
ki w 0.77 1. 31 26. 20 0.79 30. 21 0.99 20
MR W 21. 26 36. 20 724.00 21.72 9.35 8. 46 5
R 13.09 22.29 445, 80 13. 37 10. 65 5.93 15
Bt 100. 00 170. 28 3405. 60 102. 17 23.50 100. 00
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Table 4 Screening results of crushing products
KL / mm +17 —17-+10 —10+6 —6+2 —2 &it
Jiite / kg 0.05 3. 24 0.89 2.06 0.45 6.69
IR % 0.75 48. 43 13.30 30.79 6.73 100. 00
k5 BRBTHMEETHESWER
Table 5 Chemical analysis of the total concentrate and tailings w/ %
lﬁi D Pz()5 Mg() Ca() Sl( )2 Alz()g Fcz()g Kz() Naz() F C()z S
J=¥ 20N 30.42 1.48 45. 87 8.51 1.43 0. 80 0.95 0.5 3. 20 6.03 0.23
MES 9.90 7.42 21.02 36. 41 10. 36 3.17 4,52 0.29 0.28 7.61 4.76
*6 B.EVERTEER
Table 6 Separation results of concentrates and tailings heavy liquid
PR/ Y% i/ % IR/ %
R BRI/ (g/cm?) -
A5 2 P05 MgO P05 MgO
—2.80 1.74 1.74 5. 35 1. 04 0. 30 1.15
—2.85+2.80 1.65 3.39 7.29 13.23 0. 39 13. 85
—2.89-+2.85 6.76 10. 15 13.58 11. 35 2.99 48. 67
it ) )
—2.94+2.89 2.78 12.93 27.5 2.12 2.49 3.74
+2.94 87.07 100. 00 33.12 0.59 93. 83 32.59
At 100. 00 30.73 1.58 100. 00 100. 00
—2.65 47. 14 47.14 2.65 1.78 12.97 11.94
—2.75+2.65 10. 55 57.69 6.83 6.23 7.48 9. 35
—2.80+2.75 19. 44 77.13 9.65 19. 85 19. 48 54.92
—2.85-+2.80 5.23 82. 36 10.51 20.29 5.71 15.10
R _ . . o L
—2.89+2.85 2.38 84.74 23.19 10. 45 5.73 3.54
—2.94-+2.89 5.76 90. 50 27,87 4. 36 16.67 3.57
+2.89 9. 50 100. 00 32.40 1.16 31.96 1.57
Gt 9.63 7.03 100. 00 100. 00
KT HMBETNEFNARBNESFDHNSHER At E R EA ST &N EP{E M 0. 066 0,
Table 7 Distribution of different particle size magnetite I AR B R E 8. AR Ak

weighting agent products
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- Table 8 The measured results of heavy medium cyclonc
+0.20 0.01 0.0l 30.01
—0.2040.15 0.61  0.62 52. 45 separation factors
—0.15+0. 10 7.69 8.31 62.77 B B/ FER/ % .
—0.104+0.075  16.87 25.18 65. 82 (g/cm?) 7Y uiw A NERE
—0.075+0.045  23.65 48.83 66.13 —2.75 15.85  6.25  22.1 0.28
—0.045 51.17  100.00 68. 25 —2.80+2.75 4.20  3.71  7.91 0.47
it 100. 00 66. 82 —2.85+2.80 3.97 6.80  10.77 0.63
R . —2.89+2.85 3.57  8.21 11.78 0.70
W5 245 5% A AR B G, e 5. 565 —2.96+2.89 3.26 13.72 16.98 0. 81
(kg/til%ﬁﬁ). +2.96 3.50  26.96 30.46  0.89
3.2.4 M EEDZ B A R R S 10 4 ik &t 34.35  65.65 100.00
g2 H%\ AR 0 EP k% [ 2 T B 8 56 A0 A 45 A0 B 1
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Fig. 2 Separation curve of heavy medium cyclone
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Fig.3 N—p curve of static tests
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Heavy-media separation industrial production practice of
Yichang Huaguoshu Phosphorite

WEI Xiang-song', HUANG Qi-sheng®, LI Yu-xin®
(1. Geological Institute of China Chemical Geology and Mine Bureau, Zhuozhou 072754, China;
2. Hubei Yihua Mining Co. , Ltd. Yichang 443100, China)

Abstract: Three-products heavy-medium cyclone which is applied in coal concentration widely was
introduced in transformation of the first phosphate heavy-media separation concentrator in China.
Separation of slight gravity difference minerals was got ahead in high separation density (2. 88~2.90)
without classifying. Operation costs was decreased greatly by promotion of high wear-resistant materials
built-in common heavy-medium cyclone. The medium controlling, recycling and purification systems
was improved. Medium pollution, density change, instability of separation of minerals and medium was
reduced effectively. Normal production and industrialization was ensured, and a 1. 2 million t/a of clean
production scale was formed to play a good leading role in the same type mineral processing.
Key words: heavy medium;phosphate; cyclone; separation; industrialization
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Experimental research on phosphorite processing of Hubei Province

LI Yan', HUANG You-liang' , QIAO Xiao-feng”, YANG Li-zhen'
(1. Geological Institute of China Chemical Geology and Mine Bureau, Zhuozhou 072754, China;
2. China Huanqiu Contracting & Engineering Corp. Huabei Planning &. Design Institute, Zhuozhou 072754, China)

Abstract: A hard-washing phosphorite belongs to marine sedimentary phosphorite deposit, the
phosphate minerals of which are mainly micrite apatite, commonly known as cellophane. And the
gangue minerals are dolomite, quartz and clay minerals. According to cellophane’s characteristics, the
paper studies on the joint technical process of dense liquid float and sink process-reverse flotation,
which got phosphorus concentrate with P, at the grade of more than 31% and MgQO about 1%, the
recovery rate of above is 88%.
Key words: phosphorite; float and sink process-reverse flotation; collector
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