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The study of clay minerals from weathered crust rare earth ores in southern
Jiangxi Province
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Abstract: The clay minerals from the weathered crust rare earth ores of six areas in Jiangxi Province were stud-
ied for better understanding the effects of clay minerals on the rare earth fraction. The powder X-ray diffraction
(XRD), infrared spectroscopy (IR) and scanning electron microscopy (SEM) results show that platy kaolinite
and tubular 7 A halloysite are predominant constitutions in clays. Kaolinite and 7 A halloysite are dominant in
ABT, CKW, SB, YC samples and ZD sample respectively, and both of them are abundant in SP sample. Induc-
tively coupled plasma mass spectrometry (ICP-MS) analysis indicates that rare earth elements tend to be concen-
trated in clay minerals. The rare earth distribution patterns are influenced by both the original rock and the
properties of clay minerals. A positive Ce-anomaly has been found in ZD and SP samples compared with a nega-
tive Ce-anomaly in other samples, which might be correlated to the well developed halloysite in these two sam-
ples. It is possible for Ce to be present as cerianite which is coating halloysite needles and/or be selectively ab-
sorbed by hallyosite which has higher specific surface area and cation exchange capacity than kaolinite.
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Fig. 1 X ray diffraction patterns of clay minerals from rare earth deposits in Jiangxi
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Fig. 2 X ray diffraction patterns of the residua after

separation of clay minerals
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Fig. 3 IR analyses of clay minerals from rare earth deposits in Jiangxi
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Fig. 4 SEM images of clay minerals from rare earth deposits in Jiangxi
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Table 1 The REE values in clay minerals (F) and residua (C) from rare earth deposits in Jiangxi
FE i Y La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb
SB-F 125 468 865 100 372 45.9 4.84 37.6 6.51 29.7 4.40 12.5 1.45 9.66
SB-C 37.7 62.2 154 16.3 51.2 9.65 1.21 8.58 1.34 7.67 1.34 4.18 0.57 3.83
YC-F 136 302 320 49.1 230 28.3 9.40 28.9 3.64 24.9 3.98 11.1 1.29 7.92
YC-C  29.7 46.9 51.9 9.91 40.0 5.93 2.00 6.38 0.85 5.34 0.95 2.81 0.38 2.53
SP-F 155 483 1329 112 438 47.8 6.46 40.4 6.28 33.1 5.27 15.2 1.64 10.7
SP-C 35.2 135 247 25.7 80.5 13.4 2.70 11.8 1.83 8.63 1.42 4.22 0.49 3.36
ABT-F 508 1392 932 321 1267 155 27.8 155 22.0 106 17.3 48.7 5.66 36.5
ABT-C 428 972 281 230 885 113 20.5 119 17.5 79.3 13.2 37.8 4.63 29.8
CKW-F 121 283 287 50.2 173 28.3 5.81 30.2 <0.05 23.2 3.95 11.2 1.35 8.46
CKW-C 45.2 78.5 79.6 18.2 71.9 10.7 2.08 11.4  <0.05 9.6l 1.72 5.03 0.64 4.06
7D-F 789 52.5 242 23.4 97.7 55.0 0.46 90.3 19.7 126 24.1 68.8 10.5 73.9
ZD-C 647 28.5 21.6 13.5 67.9 33.3 0.27 59.1 14.5 96.4 18.6 58.3 9.02 64.1
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Fig. 5 REE content of clay minerals (F) and residua (C) relative to chondrites
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Fig. 6 Spherical particles in tubular halloysite
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