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Abstract: The Yangchang phosphate deposit in Zhenxiong County, Yunnan Province is a super large sedimentary
phosphate deposit evaluated in recent years in the Early Cambrian period. It is characterized by large resource re-
serves, excellent ore quality, and concentrated resource distribution, and is currently the largest hidden single rich
phosphate deposit in Asia. This article mainly uses different analysis methods to conduct systematic mineralogical
research on the chemical composition, mineral composition, embedding characteristics, embedding particle size and

intergrowth relationship, dissociation degree of the phosphate ore in the deposit. The grinding fineness and ore sorting
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process methods are also preliminarily explored. Our results show that the samples in this study are high-grade sili-
con calcium carbonate phosphate ore, with a P,0, content of 29. 34%. The main P-bearing mineral in the ore is
fluorapatite which commonly distribute as hidden crystal microcrystal aggregates (commonly known as collophane).
The main gangue minerals are quartz, calcite, dolomite, and a small amount of pyrite. The ore is characterized by
low magnesium and low silicon, and can be processed using the direct-reverse flotation method. The ore has fine
particle size and complex interrelationships, making it difficult to dissociate. During the beneficiation, fine grinding
is required to increase the degree of monomer dissociation, but the impact of mechanical entrainment and mud for-
mation caused by excessive grinding on flotation indicators should be paid special attention. The ore has reached the
phosphate concentrate index and can be directly processed and utilized. If beneficiation is required, it is recom-
mended to focus on studying the grinding process and exploring joint beneficiation methods to achieve the desired
beneficiation effect.

Key words: Yangchang phosphate deposit; phosphorite; process mineralogy; liberation; direct-reverse flotation
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Table 1 Particle size-grading and yield of the samples
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Table 2 Chemical composition of the samples by AMICS
Ca [0} P Si F C Mg S Fe Cl Al K Na Ba Ti Mn
YCO1 36.54 36.03 12.60 5.11 3.59 1.25 0.58 0.48 0.43 0.21 0.10 0.03 0.01 0.01
YC02 37.84 36.27 12.78 4.19 3.56 1.53 0.59 0.50 0.45 0.26 0.08 0.03 0.03 0.01 0.01 0.01
YCO3 37.07 36.23 12.61 4.90 3.51 1.40 0.49 0.48 0.45 0.26 0.14 0.03 0.03 0.01 0.01 0.01
-1y 37.15 36.18 12.66 4.73 3.55 1.39 0.55 0.49 0.44 0.24 0.11 0.03 0.02 0.01 0.01 0.01
xR3 FHIENETRUELSHER w,/ %
Table 3 Chemical analysis results of major and trace elements in the samples
P,0; Ca0 Si0, MgO Al O, Fe, 04 FeO Na, O
YCO1 29.67 45.12 11.36 2.90 0.48 0.64 0.20 0.13
YCO02 29.17 46. 48 9. 81 2.86 0.39 0.82 0.13 0.14
YCO3 29.19 46. 11 10. 85 2.72 0.51 0. 86 0. 10 0.15
14 29. 34 45.90 10. 67 2.83 0.46 0.77 0.14 0.14
K,0 TiO, MnO €O, F Sr Y TRE, 05
YCO1 0.11 0.02 0.14 5.20 2.40 0.17 0.016 0. 042
YC02 0.08 0.02 0.13 5.82 2.30 0.15 0.011 0.032
YCO3 0.09 0.02 0.11 5.94 2.20 0.13 0.033 0.082
Ty 0.09 0.02 0.13 5.65 2.28 0.15 0.020 0.052
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Table 4 Mineral composition of the samples

KA Y J5 fifa A=A HRRA Hutl  HAL(RERE) Koy G
YCO1 74.51 10. 81 6.22 3.98 0.89 0.21 1.90 1.48 100
YC02 75.20 8.70 8.83 3.99 0.92 0.15 1.54 0.67 100
YC03 74.26 9.93 8.51 3.20 0.90 0.21 1.89 1.10 100
Ty 74. 66 9.81 7.85 3.72 0.90 0.19 1.78 1.08 100
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Table 5 Distribution characteristics of the typical element

in minerals

P Ca Mg Si Al C S
WBEKA 100 88.24 0.84 0.90 1.40 0 0.93
kA 0 9.22 0.79 0.40 6.15 72.94 0
EPaya) 0 2.38 98.20 0.19 0 2646 0
Ve 0 0.07 0 9.21 0 060 0
HRERA 0 0 0 0 0 0 97.99
KA 0 0.01 0 2.42 29.82 0 0
HE) 0 0 0.02 0.90 38.52 0 0
= va) 0 0 0 0.29 19.95 0 0
EKA 0 0 0 0.24 3.27 0 0
Hanf 0 0 0 0 0 0 0.53
INER 0 0 0 0 0 0 0.44
HoAy 0 0.08 0.15 0.45 0.89 0 0.11
At 100 100 100 100 100 100 100
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a—the brown collophane sand particles are distributed in an elliptical to sub circular shape ( plane-polarized light) ; b—collophane sand particles are
cemented by calcite, and locally recrystallized apatite can be seen ( cross-polarized light) ; c—long strip or bamboo leaf shaped collophane rock debris
is cemented by quartz and calcite, and the debris has directional arrangement characteristics ( cross-polarized light) ; d—oolitic and spherical collo-
phane are cemented by carbonate and a small amount of carbonaceous mud ( plane-polarized light) ; e—the closely arranged collophane particles are
gathered in the form of gel, and allomorphic quartz can be seen locally filling in the pores ( plane-polarized light) ; f—dense block like collophane;
g—striped structure, with alternating arrangement of dark layers (rich in phosphorus) dominated by collophane and light layers ( poor in phosphorus)
dominated by vein minerals; h—band structure, with alternating dark phosphorus rich bands and light phosphorus poor bands; i—breccia like stru-

cture, dark breccia is cemented by light vein minerals
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Table 6 Dissociation of the major minerals
HRUE 5/ %
RE S P
0% (#HitL5) 0% ~25% 25% ~50% 50% ~75% 75% ~100% 100% ( B44)
. 2T 0.04 1.16 7.03 30. 04 57.54 4.18
20 .
2if 100 99. 96 98.8 91.77 61.72 4.18
e BATG 1.15 54.15 17. 62 13.77 11.98 1.34
15 R
it 100 98. 85 44.71 27.09 13.32 1.34
BTG 1.16 31.39 27.19 20.05 18.51 1.70
J7 i .
it 100 98. 84 67.45 40.26 20.21 1.70
. BTG 2.29 56.22 22.59 11. 60 6.43 0.87
Hz A o
i 100 97.71 41.49 18.91 7.31 0.87
B, 87 S LR fy e 7 ek — 5 o Bk PR R A e B A
3 vhg T o B F A RO R IR, 52 B — ol 4

3.1 ‘T HE

HATAEBED s T2, 5 £ A Ak s
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FIEH T2 BeAMAA e s SEr s DL A=)
PERTAE (T ESEAE, 2012) o FRIE T2 A PR T Ak
PR S B Y 32 T M A, TR W U 4 K o R
FHPRRE AN ER ) FoA T 203 AR SE PR v AR 5 0 UL (B8
ZEAE2014)

VAN = IR N A =235 S S LW i S (1

HIIEAT G (B ) | Bka i £ 20 A0 7 i
ARAA, P,0; BIRAELERBET T, MgO 22
FETEEH AT, S0, FLEBATEA YT, Ca0.CO, F
BRIRA A A RS A 5, A ik
B, BB R A M) = Y, H = AR
YORETE ORI YY), B0 0k i S B RE
WEE, hE4 A, 0 AP AR E9.81%, HahA
it 3. 72% , SR JE AR BB A B A, T s A
S5 A H AU T PR B ) i S AR i T [R] 2k
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Table 7 Association relationships of the major minerals
_ BT (R 5%)
R ER
oAb ¥ P ¥ %L CERER it
{198 30.22 12.19
Jifitt 4 3.56 6.80
i FzAi 2.73 44.52 6.87 29.71 25.77 100
A I 228 1.81
HoAth 573 2.04
2 47.50 26.58
Ji AT 1.65 6.13
Pl Hzh 0.34 52.81 443 41.06 6.13 100
A 1.68 218
JeAly 1.64 1.74
e A 16.24 3891
EEp 9.28 14.08
i} E HzAi 0.66 2875 291 6108 10.17 100
AW 0.94 221
JeAth 1.63 297
e 15.24 N\ 51.49
{198 117 13.71
Mz Tl AT 1.02 21.04 4.69 75.10 3.86 100
A ) 272 3.08
FEAL 276 3.67
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Fig. 6 Dissociation curve graph of major minerals with different particle sizes
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