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Knowledge of Nb partitioning between coexisting aqueous 
fl uid and silicate melt is needed to model the geochemical be-
haviour of Nb in ore deposits and other crustal rocks. Previous 
experimental studies have focused mainly on the solubility of 
Nb in silicate melts. However, Nb mineralization is known to 
occur in fenites and other metasomatic rocks, and evidence of 
Nb mobilization by aqueous fl uids at submagmatic tempera-
tures is indicated by the presence of Nb-rich minerals in some 
hydrothermal veins. In situ studies, over a range of geologically 
relevant pressures and temperatures using Synchrotron radia-
tion X-ray fl uorescence (SR-XRF) are in progress to investigate 
the geochemical behaviour of Nb in different melt-fl uid sys-
tems. Synthetic Nb-bearing granitic glasses and four different 
fl uids having various compositions and densities provide the 
starting materials used in our preliminary experiments. SR-
XRF of samples within a hydrothermal diamond anvil cell 
(HDAC) permits separate analyses fl uids in situ, at elevated T 
and P. Starting experimental fl uids include distilled water with 
1000 ppm Br, distilled water with no Br, 0.5 M Na2CO3 with 
500 ppm Br, and 1 M Na2CO3 with 1000 ppm Br. Br serves as 
an internal standard for XRF analysis. XRF spectra are quanti-
fi ed using a fundamental parameters program and the known 
concentration of Br in the fl uid to calculate the concentration 
of Nb via relative peak intensities. The quantifi cation routine 
incorporates the X-ray path media (diamond, air) and lengths, 
solvent composition, and incident energy level to determine 
the concentration of the desired element.

Relatively high density fl uids (carbonate and distilled water, 
≥0.95 g/cm3 and ≥0.965 g/cm3, respectively) render a single 
aqueous-siliceous fl uid phase. The aqueous-siliceous fl uid 
(±carbonate) contains up to 25 ppm Nb. Carbonate-bearing 
fl uids acquire Nb from coexisting silicate melts at lower pres-
sures (0.85 g/cm3). In contrast, Nb is not strongly partitioned 
from a melt into pure water. The Nb concentration in a single 
phase fl uid incorporating Nb glass in a 1 M carbonate fl uid (ρ = 
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0.95 g/cm3) is 25 ppm, corresponding to an initial glass-to-fl uid 
ratio of 0.05 (by mass). Nb concentration in the aqueous fl uid 
decreases with decreasing temperature and pressure, from 19 
ppm at 600°C (≈7 kbars) to ≤ 3 ppm at 400°C (≈3.5 kbars)

Carbonatites are the primary ores for Nb. Nb is also con-
centrated in alkaline igneous rocks and pegmatites. Our initial 
results show that a carbonate alkaline fl uid coexisting with a 
melt provides an alternate/parallel host or transport medium. 
Carbonate-charged aqueous fl uids may play a signifi cant role 
in the formation and distribution of some Nb ores.   




