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Fig.2  Photo of sampling points and photos under polarizing microscope of S — enriched monazite hornblende schist
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Fig.4 Spectra of S — enriched monazite in the Baiyanggou area by spectral method — electron probe qualitative point analysis
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Table 1 ~ Analysis data of EPMA quantitative points of S — enriched monazite in the Baiyanggou area
T 3 BB A R (%)
P,0; 18.99 20.15 20.20 19.57 21.49 21.85 29.41 21.99 20.90 22.69 20.50 21.18 25.07
S0, 13.64 13.06 14.04 14.57 10.27 10. 83 1.44 10.91 13.20 4.42 14.46 13.60 2.57
Ca0 5.36 5.08 5.33 5.53 5.22 4.98 3.72 5.04 5.56 5.22 5.42 5.30 4.27
TiO, ND 0.85 ND ND ND 0.15 0.10 2.06 0.32 0.37 ND ND 0.02
ThO, 4.10 2.35 3.08 2.72 11.91 0.26 0.54 2.60 3.44 0.47 0.58 0.82 8.24
uo, ND 0.18 ND ND 0.12 ND ND 0.02 0.12 ND ND ND 0.05
F 0.42 ND 0.45 0.58 0.61 0.80 1.37 0.78 0.43 0.92 0.96 0.78 0.74
Al, 05 0.20 0.11 0.12 0.13 0.16 0.16 0.38 0.15 0.13 0.12 0.09 0.05 0.27
SrO 1.04 0.75 0.99 1.20 1.35 0.58 0.50 0.52 0.72 0.69 0.78 0.92 0.83
Si0, 0.27 0.01 0.15 0.08 0.18 0.14 0.04 0.09 0.24 0.14 0.08 0.13 0.04
La, 05 12.36 13.44 13.80 12.61 11.56 10.38 13.33 9.53 8.15 10. 82 8.44 8.78 8.81
Ce, 05 26.31 27.43 26.96 27.30 23.23 29.30 27.16 26.46 26.97 28.96 28.31 27.41 25.14
Pr, 05 1.99 2.43 2.13 2.26 1.84 7.36 6.82 6.76 6.67 7.49 7.17 7.84 7.60
Nd, O, 6.48 6.58 6.32 6.91 5.98 4.30 4.86 3.66 3.74 4.02 4.49 4.35 4.01
Total 91.15 92.41 93.57 93.47 93.92 91.10 89.65 90.57 90.58 86.32 91.28 91.16 87.66
P 10.70 11.36 11.38 11.03 12.11 12.31 16.57 12.39 11.78 12.78 11.55 11.93 14.13
S 5.46 5.23 5.62 5.83 4.11 4.34 0.58 4.37 5.28 1.77 5.79 5.45 1.03
Ca 3.83 3.63 3.81 3.95 3.73 3.56 2.66 3.60 3.97 3.73 3.87 3.79 3.05
Ti ND 0.51 ND ND ND 0.09 0.06 1.23 0.19 0.22 ND ND 0.01
Th 3.60 2.06 2.71 2.39 10.47 0.23 0.47 2.28 3.02 0.41 0.51 0.72 7.24
ND 0.16 ND ND 0.11 ND ND 0.02 0.10 ND ND ND 0.04
F 0.42 ND 0.45 0.58 0.61 0.80 1.37 0.78 0.43 0.92 0.96 0.78 0.74
Al 0.11 0.06 0.06 0.07 0.08 0.09 0.20 0.08 0.07 0.06 0.05 0.02 0.14
Sr 0.88 0.64 0.84 1.01 1.14 0.49 0.42 0.44 0.61 0.58 0.66 0.78 0.70
Si 0.13 ND 0.07 0.04 0.08 0.07 0.02 0.04 0.11 0.06 0.04 0.06 0.02
La 10. 54 11.46 11.76 10.75 9.86 8.85 11.37 8.12 6.95 9.23 7.20 7.49 7.51
Ce 22.46 23.42 23.01 23.31 19.83 25.02 23.18 22.59 23.02 24.72 24.17 23.41 21.47
Pr 1.70 2.07 1.82 1.93 1.57 6.29 5.82 5.78 5.70 6.40 6.13 6.69 6.49
Nd 5.56 5.64 5.42 5.92 5.13 3.69 4.17 3.13 3.20 3.44 3.85 3.73 3.44
P 10.70 11.36 11.38 11.03 12.11 12.31 16.57 12.39 11.78 12.78 11.55 11.93 14.13
La/Nd 1.90 2.03 2.17 1.82 1.92 2.40 2.73 2.59 2.17 2.68 1.87 2.01 2.18
TE: ND FoRIE TAGI IR, A
Ce, 0,/ F 23.23% ~29.30% ,Pr,0,/+F 1.84% ~ 30 N
7.84% ,Nd, 0,4 F 3.66% ~6.91% , . FEZ W57 25t B R
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Study on Geochemical Characteristics and REE Mineralization of S — enriched
Monazite in the Dabie Orogenic Belt by Electron Probe Microanalysis

YANG Shiping', YANG Xihua', LI Anbang', FAN Pengfei®”" , ZHAO Zijuan', CHEN Xiaofan',
YU Feixiang'
(1. Hubei Nuclear Industry Geological Bureau, Xiaogan 432000, China;

2. Nuclear Research Institute of No.230, Changsha 410007, China;

3. East China University of Technology, Nanchang 330006, China)

HIGHLIGHTS

(1) S - enriched monazite at the rare earth mineralization occurrence of Baiyanggou in the Dabie orogenic belt has
unusually high sulfur content, with a maximum SO, content of 14.47% and an average of 10.54% , which is
the known monazite with the highest sulfur content.

(2) The composition of S — enriched monazite was accurately determined by electron probe microanalysis. The main
components were LREE,O,, P,0,, SO,, ThO,, Ca and F, of which the LREE,O, content was about 48.2% .

(3) The “anhydrite coupling” substitution reaction can be used to explain the high content of S in monazite,
namely: (Sr,Ca)’" +S°"«<>REE’" + P°*. Combined with petrographic studies, it has been proved that there
is hydrothermal activity related to rare earth mineralization in the Baiyanggou area.

(4) Hydrothermal alteration is the main geological process for the formation of S — enriched monazite and rare earth

mineralization.

ABSTRACT

BACKGROUND: Monazite is a common rare earth mineral and an important ore mineral in many rare earth
deposits, while sulfur — containing monazite is relatively rare and is only found in a few carbonate rocks,
kimberlites, and metamorphic rocks.

OBJECTIVES: To accurately analyze the chemical composition of S — enriched monazite, and to infer its genesis.
METHODS ; The main chemical components of S — enriched monazite from the REE ores in the Baiyanggou area of
Puchun County, Dabie orogenic belt were determined by polarized light microscopy and electron probe microanalysis.
RESULTS; The sulfur — enriched monazite in the rare — earth mineralized amphibole schist in the study area was mostly
colloidal and agglomerate , some were plate — like and columnar euhedral crystals, which were granular aggregates. There
was mutual interaction, inclusion, and a semi — inclusion spatial relationship between sulfur — enriched monazite and
apatite. Crosscut of apatite by network veins was also present. Petrography showed that there was a metasomatism similar
to hydrothermal alteration between sulfur — enriched monazite and apatite. The SO, content of S — enriched monazite in
the rare earth — enriched mineral samples was as high as 14.57% , with an average content of 10.54% , which was the
monazite with the highest S content. The S — enriched monazite has a higher CaO content and a low NdO content, which
was quite different from the composition of the granite genesis monazite and hydrothermal metasomatic sulfur — deficient
monazite. According to the negative correlation between S°* and P°* | as well as the negative correlation between
(Sr, Ca)*", S°" and REE’ +, P°", the S — containing monazatite can be explained by the “anhydrite coupling”
displacement reaction, that is, (Sr, Ca)** +S°*«>REE’" + P’*. This indicated that hydrothermal activity related
to REE mineralization in the Baiyanggou area was present.

CONCLUSIONS:; Combined with the geological background of the Baiyanggou area, it is inferred that the source
of the hydrothermal fluid may be related to the intense lithospheric extensional movement and the late magmatic
activity in the study area since the Cretaceous period. This provides new clues for research on the origin of rare
earth polymetallic mineralization in this area.

KEY WORDS:: electron probe microanalysis; S — enriched monazite; hydrothermalism; replacement reaction;
Dabie orogenic belt
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