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Abstract
In most geologic applications, if barite is present, it must be separated from zircon to enable
analysis of the zircon. Current methods of barite removal include mechanical comminution in a ball
mill or conversion to barium carbonate by boiling in an aqueous solution of sodium carbonate. Both
procedures have potentially serious drawbacks. We optimized an alternative technique for barite removal to avoid these shortcomings. In repeated experiments, boiling in an aqueous solution of 0.1 M
diethylenetriaminepentaacetic acid (DTPA) and 6 wt% potassium carbonate for one hour dissolved
about 90% of sand-size barite grains. Examination of barite after boiling in DTPA solution revealed
evidence for attacks on crystal surfaces in the form of microscopic scallops and pits. In contrast, zircon
crystal surfaces were not detectably altered at the microscopic scale by a boiling solution of DTPA
and potassium carbonate. The DTPA and potassium carbonate solution procedure may be superior to
the other two barite removal methods in two ways. First, it might not introduce bias into the sample,
in contrast to both of the other two methods. Second, it requires less time than the sodium carbonate
solution technique. If future research shows that the DTPA and potassium carbonate solution technique
does not affect isotopic systems in zircon, this method appears to be a favorable alternative to both
milling and boiling in sodium carbonate solution.
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Introduction
Detrital zircon dating and chemical analysis provide important
data for investigations of continental tectonics, improving our
understanding of subjects such as stratigraphy, paleogeography,
magma production in arcs, continental crust generation and preservation, orogenic history, and hydrocarbon exploration (Gehrels
2014; Pujols et al. 2018). Most analytical techniques require the
isolation of zircon grains. Barite (BaSO4) interferes with zircon
separation because the two minerals have similar densities and
magnetic susceptibilities (Murakami et al. 1991; Rosenblum and
Brownfield 1999; Schmidt et al. 2009; Shahab et al. 2016) and
because barite has low solubility during boiling at atmospheric
pressure in the strong acids commonly used in geology laboratories
(O’Neil 2013).
Two methods in current use for barite removal from detrital
zircon have potentially serious drawbacks. As the final step in
zircon separation, geologists in many laboratories remove barite
using a ball mill. A problem with this method is that milling the
barite and zircon mixture breaks and causes loss of both minerals,
not only the barite (Martin et al. 2021). Loss of zircon can introduce
bias into the sample because the lost grains are no longer available
for analysis (Slama and Kosler 2012). Breakage of grains into
multiple fragments can cause bias even if the pieces are retained
because dates from each fragment will be treated as coming
from individual detrital grains, which is incorrect because those
fragments actually were just one detrital grain in the sedimentary
rock. To avoid the breakage and loss caused by mechanical comminution of the grains, Martin et al. (2021) developed a chemical
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method to remove barite from zircon. The heart of this method
is the conversion of the barite to barium carbonate by boiling in
an aqueous solution of sodium carbonate. The resulting barium
carbonate grains can be picked out of the sample by hand or dissolved using nitric or hydrochloric acid. One drawback to the
sodium carbonate method is that it takes much more time. Whereas
milling takes about 15 minutes not including preparation and
cleanup, the grains must be boiled in sodium carbonate solution
for 4 hours, followed by removal of the barium carbonate for an
hour, plus setup and cleanup. Additionally, boiling in sodium carbonate solution for four hours followed by concentrated nitric acid
for one hour slightly decreased the U-Pb isotopic age of standard
reference zircon crystal interiors, suggesting that this technique
might affect the U-Pb isotopic system in zircon even at the more
dilute concentrations of sodium carbonate and nitric acid required
to dissolve barite (Martin et al. 2021).
To avoid the shortcomings of these two barite removal methods, we optimized an alternative procedure for the chemical
removal of barite from zircon. This technique requires boiling
the zircon and barite mixture in an aqueous solution of DTPA and
potassium carbonate for only one hour. We also report the results
of examinations of attacks on barite and zircon surfaces by the
DTPA plus potassium carbonate solution, as well as a test of the
efficacy of this method on a zircon plus barite separate from a
barite-bearing sandstone.

DTPA background
DTPA is an aminopolycarboxylic acid with chemical formula
C14H23N3O10. Its conjugate base is an effective chelating agent
because it forms up to eight bonds with the metal cation—one
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