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Background

Major challenges exist for the rapid analysis of produced
and flowback water with traditional analytical approaches,
especially in the context of on-site treatment and/or reuse of
the water. Laser induced breakdown spectroscopy (LIBS) is
one approach with the potential to overcome many of these
challenges because of its transportability, no need for sample
preparation, and semi-quantitative results.

We are developing LIBS methodology for the rapid
characterization of barium and strontium in produced water
and its precipitates. Treatment of produced or flowback
water often involves precipitation to remove corrosives prior
to reuse. The ability to rapidly characterize the produced
water and/or its precipitates on-site would mean less
downtime and improved treatment control. Our research
applies the LIBS methodology in conjunction with a Sequential
Precipitation Fractional Crystallization Process (SPFCP),
technology developed by ProChemTech International, Inc.
However, LIBS can be broadly applied for the analysis of
metals associated with any treatment process.
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Figure 1. Schematic diagram of a LIBS system.
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LIBS system (Photon-Machines, Inc.) with insert showing nossible

sample stage. Our system Is equipped with a pulsed, Q-
switched Nd:YAG laser (1064 nm, 10-500 mJ) and a
broadband diode array spectrometer.

preparation Is the clear advantage to this approach. Our results
Indicate that the challenges associated with quantification can
be overcome, and we have established quality results for the
analysis of barium.

Current work Is focused on the quantification of strontium

and optimization of the barium sulfate precipitation in the SPFCP
process. We are exploring chemometrics for more sophisticated
data analysis and experimenting with the direct analysis of
produced water samples.
water by FAAS and GC-MS supports our research on this topic.
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Figure 7. Spike recovery of xylenes
from produced water in comparison
with a xylene standard.
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