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reference details. If the abstract is in a language other than English, please include an English
translation.




Experiment title: Experiment
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Report:
Aim

This project aimed to identify and determine the structures of important Y(III)-chloride species up to magmatic-
hydrothermal conditions (800 bar, 500°C). A few other ligands and different fluid pH were tested. We will improve our
understanding of the that result in separation among REE in nature by contrasting Y>" data with those recently obtained
on Nd(II), Sm(III), Eu(Il/III), Gd(III), Dy(IlI), Er(Ill) and Yb(IIl), as well as provide a sound molecular-level
understanding of the origin of the ‘Y-anomaly’ to support its use as a tracer of hydrothermal processes.

Experimental
Data were collected at the Y K-edge (17038
developed by the Institut Neel.

eV) at the BM-30B (FAME) beamline, using the high T-P autoclave

Sample Conditions
Y203 Pellet
Yz(SO4)3 Pellet

Water calibration

30-500 °C, 800 bar

Sol2: Yz(SO4)3 + HzSO4 ->0.3m SO4

30-450 °C, 800 bar

Sol3: 0.01m Y,Cl;

30-400 °C, 800 bar

Sol4: Yz(SO4)3 +0.3m H2804+ 0.7m NaZSO4

30-400 °C, 800 bar

Sol5: YCl3+ 9.5m LiCl+ 0.5m HCI

30-450 °C, 800 bar

Sol6: YCl;+ 0.75m HCI

30-450 °C, 800 bar

Sol7: YCl;+ 2m NaCl + 0.5m HCl

30-400 °C, 800 bar

Sol8: YCl;+ 0.5m NaOH + 0.5m NaF

200-400 °C, 800 bar

Sol9: Yz(SO4)3 +2m HzSO4+ 2m NaCl

30-400 °C, 800 bar

Sol10: Y2(SO4)3 +0.3m Nast4

30-400 °C, 800 bar

Soll1: YCI3+ 0.5m NaOH + 2m NaCl

200-400 °C, 800 bar

Soll12: Im YCl;

30-450 °C, 800 bar

Sol13: Y,(SOy);+ 0.3m Na,SO,+ 0.3m NaCl

200-400 °C, 800 bar

Sol14: Y,(S04);+ 0.3m Na,SO4+ 1m NaCl

300-400 °C, 800 bar

General observations

1. Y follows the same dehydration effect observed for other rare earths in that (i) the total number of ligands
decreases and (ii) the number of Cl ligands increases. Though it should be noted that we could only observe a
shift in the peak position in R-space for Sol5 (9.5 m LiCI+0.5 M HCI). Sol7 (2 m NaCl+0.5 m HCI) showed a
very slight shift, indicating that the first coordination shell comprises predominantly of O (well water).




2. Observations in nature by Williams-Jones et al. (2016) indicate that some metal transport should occur under
basic conditions. We tested this observation by measuring YCI; in NaOH+NaF and NaOH+NaCl. A “peak”
(well, a bump above the noise level) was observed at 400-450 °C.

3. Y-SOj, solutions show bidentate-complexing peak with increasing T (<200 °C), but this peak only occurs with
Na,SO, and not if only have H,SO,4. Addition of Cl appears to have little effect on this bidentate peak.

(1) Effect of SO4 added as H,SO4 or Na,SO.. (2) Effect SO4-Cl competition wrt to bidentate peak.
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Impact

These measurements at the Y edge complement previous efforts by M. Louvel (Experimental reports 30-02-
1089 and 30-02-1096 — Louvel et al., 2015), Brugger and Etschmann (Experimental report 30-02 1088, manuscript in
progress) and Louvel, Brugger and Etschmann (Experimental report 30-03 1102) to improve the characterization of
REE aqueous compounds in high temperature fluids that resemble those involved in the formation of economic rare
earth ore deposits (e.g., Bayan Obo, China; Strange Lake, Canada).

Two review publications presenting 1) the structure of REE complexes with OH, Cl and S ligands in high P-T
fluids and 2) the influence of P-T conditions and fluid composition on the solubility, transport and deposition of the
REEs in geological environments should come out of these two years work.




