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The REE geochemical characteristics and REE enrichment of ore-bearing
rocks of the Zhijin phosphorite-type REE deposit, Guizhou, China
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China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract:A large amount of REE resources is enriched in phosphorites within the Lower Cambrian
Gezhongwu Formation in Zhijin County, Guizhou Province. However, the REE enrichment mechanism in
phosphorites is not clear yet. In this paper, the research on the Zhijin phosphorites with different REE content
ranges  262x107° 262x10° 527x10°,527x10° 761x10°, 761x10° indicates that REE patterns of all
phosphorites show features of the Ce negative anomaly, no obvious Eu anomaly, MREE and Y enrichment.
The (La/Sm)n-0Ce and 0Pr-0Ce diagrams show that Ceanomalies of the Zhijin phosphorites represent the real
Ce anomaly which means the phosphorites were formed in an oxidized environment. However, the oxidized
environment of seawater was not the decisive factor controlling the MREE enrichment at that time. The
(La/Sm)n-Smy and (Gd/Yb)n-Yby scatter diagrams show that the MREE enrichment was resulted from the
differentiation in the process of REE enrichment. The (Dy/Sm)y-dEu scatter diagram and no obvious Eu
anomaly indicate that no hot water could be involved in the formation process of the Zhijin phosphorites. It’s
believed that “old phosphorites™ of geological history are commonly characterized with the HREE depletion.
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4.2 (La/Sm)y (Gd/Yb)y
(La/Sm)y  (Gd/Yb)y
(Gd/Yb)y REE (La/Sm)y  (Gd/Yb)y
1 262x10° (La/Sm)y  (Gd/Yb)y 1.43 091
1.19 1.58 1.20 1.58
2 262x10° 527x10°° (La/Sm)y  (Gd/Yb)y 0.73 2.49
1.08 1.88 1.12 1.84
3 527x10° 761x10° (La/Sm)y  (Gd/Yb)y 0.68 1.40 0.02 2.72
1.00 2.04 1.06 2.10
4 761x10° (La/Sm)y  (Gd/Yb)y 1.19 182 2.82

0.87 2.30 0.87 2.33
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43Ce Eu
Ce Eu 0Ce OEu 0Ce=2x[Ce]n/([La]nt[Pr]n)
SEu=2x[Euln/([Sm]n+[Gd]N) REE 5Ce OEu 1
1 262x10° 5Ce OEu 032 0.47 0.89 125 0.41
1.03 041 1.02
2 262x10° 527x10° 5Ce JEu 033 045 087 125
039 1.02 039 0.99
3 527x10°  761x10° 5Ce JEu 032 044 0.03 122
037 0.99 0.37 1.00
4 761x10° 5Ce OEu 032 0.54 0.86 131 0.39
1.01 038 1.00
1 REE
Table 1. Statistic results of REE parameters of the Zhijin phosphorites
SREY  /10° SREY/10° 5Ce SEu 5Y (Dy/Sm)y (Er/Lu)y (La/Sm)y (Gd/Yb)y
262 0.47 1.25 2.34 1.58 2.29 1.43 2.58
262 122 0.32 0.89 1.37 1.09 1.26 0.91 0.91
205 0.41 1.03 1.90 1.31 1.68 1.19 1.58
196 0.41 1.02 1.87 1.32 1.68 1.20 1.58
527 0.45 1.25 2.38 1.48 2.48 1.34 2.49
262 0.33 0.87 0.76 1.02 1.46 0.73 1.31
262 527
406 0.39 1.02 1.74 1.26 1.95 1.08 1.88
406 0.39 0.99 1.66 1.24 1.93 1.12 1.84
758 0.44 1.22 2.59 1.42 2.39 1.40 2.72
528 0.32 0.03 0.69 1.12 1.74 0.68 0.02
527 761
638 0.37 0.99 1.41 1.23 2.03 1.00 2.04
628 0.37 1.00 1.42 1.22 2.05 1.06 2.10
1620 0.54 1.31 2.47 1.32 2.59 1.19 2.82
761 764 0.32 0.86 0.57 1.04 1.83 0.54 1.82
954 0.39 1.01 1.32 1.19 2.24 0.87 2.30
884 0.38 1.00 1.18 1.21 2.23 0.87 2.33
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Fig. 4. REE patterns for phosphorites from the Khubsugal (A) and Karatau (B) basins.
5 REE
Fig. 5. REE patterns for the Zhijin phosphorites .
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Fig. 9. (La/Sm)\-Smy and (Gd/YDb)n-Yby scatter diagrams for the Zhijin phosphorites .
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