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Abstract: In this work geochemical and mineralogical characteristics of fine particles ( diameter < 2 wm) in the
tuff-weathering crust of the Bachi rare earth element ( REE) deposit in Northern Guangdong have been investigated by
using the inductively coupled plasma mass spectrometry ( I[CP-MS) X—ay diffraction ( XRD) Fourier transform
infrared spectroscopy ( FTIR) and transmission electron microscopy ( TEM) . The results show that the REE
concentration of fine particles was approximately two times of that of the bulk sample of the tuff-weathering crust. Clay
minerals mainly including tubular halloysite and platy kaolinite are dominant minerals in fine particles. They played
an important role for the occurring state of REE particularly for cerium. Nano-sized cerianite particles could be

adsorbed on the surface of clay minerals by the Coulomb force. The REE characteristics of the weathered layer of the
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tuff—weathering crust and the information of mineral components micromorphology and microstructure of the fine
particles are of significance for understanding the REE mineralization processes of the tuff weathering crust type of
REE deposit.
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Fig.1. Regional geological sketch for Bachi—Renju Area.
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Fig.2. Profile for tuff-weathered crust for sampling.
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1 REE (wg/107%)
Table 1. REE concentrations of bulk samples and fine particles of the weathered layer in the tuff-weathering crust.
La Ce Pr Nd Sm Eu Gd Th Dy Ho
221.30 134. 00 69. 74 265. 00 47.59 1.91 22.98 3.09 16. 86 3.22
358.80  647.90 109.60  399.50 68. 46 2.66 37.22 4.82 25.40 4. 46
Er Tm Yb Lu > REE Y LREE > HREE LREE/ HREE dCe
9.10 1.22 7.62 1. 06 804. 69 739. 54 65. 15 11. 35 0.26
11.46 1.46 9.05 1.22 1682. 01 1586. 92 95.09 16. 69 0.79
3
REE
Fig.3. REE patterns of bulk samples and the fine particles 4 XRD
of the weathered layer in the tuff-weathering curst. Fig.4. XRD spectrum of fine fractions of the
tuff-weathering crust.
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0.15 nm. d 0.74 nm »
i (001) o 3697 3621 e 2 . 5
8.83° 18.06° (d 1.00  0.49 nm) 3652 em- Al-OH
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Table 2. Positions and assignments of the IR vibration bands of fine particles of the tuff—weathering crust

-1

o/cm o/em™!
470 Si-0-Si 1103 Si-0
537 Al-0-Si 3621
695 Si-0 3652 Al-OH
753 Si-0 3669 Al-OH
913 Al-OH 3697 Al-OH

1033 Si-0-8i
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5 FTIR

Fig.5. FTIR analyses for fine particles of the tuff—weathering crust.
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Fig.6. Microtopography and microstructure of tubular halloysite and kaolinite in fine particles from the tuff-weathering crust.
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d a EDS
7 TEM EDS
Fig.7. TEM images and EDS spectra for halloysite and goethite in fine particles of the tuff—weathering crust.
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a. i b. a HRTEM ;ec. SAED;
d. a HAADF ( Fe Yie. d #l ~# EDS
8 HRTEM .SAED EDS
Fig.8. HRTEM SAED and EDS images for cerianite in fine particles of the tuff-weathering crust.
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