
Appendix F 

Inductively Coupled Plasma Mass 
Spectrometry Data

James M. Guthrie 

The samples were ground into powders by Brent Miller at the University of North Carolina at 
Chapel Hill using an aluminum-oxide shatter box and sent to MURR in powdered form. Aliquots 
of 150 mg were set aside for inductively coupled plasma mass spectrometry (ICP-MS). 

The rock samples from Fort Bragg were analyzed by ICP-MS to determine the rare-earth 
elements present in the rocks with high precision.  The aliquot was weighed whole into a 
precleaned Teflon digestion vessel.  Fisher brand Optima grade nitric acid (1 ml) and Fisher 
brand TraceMetal grade hydrofluouric acid (3 ml) were added.  The vessels were sealed and 
samples were heated in a microwave digestion system.  After digestion, the vessels were cooled 
to room temperature before opening.  A second microwave cycle was then performed in which a 
solution of Aldrich brand 99.999% boric acid (4%, 30 ml) was added to the vessels.  The vessels 
were resealed and heated again in the microwave.  Vessel blanks containing only the digestion 
reagents were similarly prepared in order to check for analyte backgrounds.  Quality control 
samples made from USGS RGM-1 rhyolite and NIST SRM-278 obsidian rock were also 
digested along with the unknown samples to provide accuracy checks. 

The digested samples were transferred with rinsing (18.2 M  DI H2O) to precleaned 
Nalgene bottles.  These digestates were then diluted by a factor of 10 for ICP analysis, and an 
internal standard of Indium (In) was added to the diluted samples. Linearity standards made from 
diluted commercial High-Purity Standard stock solutions were prepared to calibrate the ICP-MS.
The internal standard of In was also added to all linearity standards.  Standards were re-analyzed 
repeatedly throughout the analytical run to ensure continuous correct instrument response. 

Vessel backgrounds were found to be insignificant in comparison to the analyte levels in the 
samples.  Table F.1 lists the results for the 14 rare-earth elements (La, Ce, Pr, Nd, Sm, Eu, Gd, 
Tb, Dy, Ho, Er, Tm, Yb, and Lu) along with the data for Hf, Ta, and Th with all values reported 
in parts per million.  Note that some elements are reported by measurement of more than one 
isotope (143Nd and 146Nd, 156Gd and 157Gd); in these cases, the values given in the table are for 
the element, not for the individual isotope.  The agreement between element concentrations 
extrapolated from the measurement of different isotopes is excellent. 
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