Sci’Aps

LIBS USER'S GUIDE

The Latest Success Story in
Portable Analytical Instrumentation
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an obscure laboratory analysis

method to a mainstream field
analytical technique in recent years.
LIBS—Ilaser induced breakdown spec-
troscopy—utilizes a pulsed laser that
vaporizes a small region of a sample
approximately 100 um in diameter and
5-10 um in depth. The resulting plasma
cools and emits light in the UV/Vis/IR
range that is captured by one or more
onboard spectrometers, depending
upon the spectrometer range required.
The advancement in laser technology
was the key to recent commercial field
successes. A viable field LIBS system had
to offer speed, be lightweight, operate
with batteries and perform over a wide
thermal range, while providing necessary
high pulse energies and high pulse repe-
tition rates. Developing an instrument
that met all these challenges proved to be
a time consuming process, but was ulti-
mately successful. For example, the laser
used in a SciAps device today delivers 6-8
millijoules/pulse at a 50 Hz repetition rate
with a 2 ns pulse width over a tempera-
ture range of 25 — 45C. This type of laser
performance has proven critical to
achieve the field analytical performance
of mobile spark optical emission
(spark OES) or handheld X-ray fluores-
cence (HHXRF).

I IBS technology has migrated from

Handheld LIBS has met commercial
acceptance in several critical areas.
Perhaps the best example is in the field of
carbon analysis in steel and stainless
alloys. Many industries require the carbon
equivalent value for steel for correct weld-
ing procedures, and low-carbon grade
stainless steel is often specified for many
chemical and energy processes. LIBS is
the only handheld technique capable of
making this demanding carbon measure-

for a specific emission range. Recent
examples include a single spectrometer
analyzer optimized in the 580 - 780 nm
range to measure fluorine, as a tool for in-
field screening for PFAS (per- and polyflu-
oroalkyl substances) in various packaging
and consumer products. Other examples
include optimized spectrometer ranges
for beryllium measurements in soil and
dust as part of site clean-ups, particularly
at some United States aging weapons-

Handheld LIBS first found commercial
success in alloy analysis industries. It’'s now
being applied to electric vehicles, strategic

metals, and environmental clean-up.

ment. In fact, the SciAps handheld LIBS is
now accepted globally by most industries
that are using, fabricating, or making
steels and stainless, where it's become a
disruptive technology to traditional
mobile spark OES systems.

The green economy/electric vehicle
sector offers an emerging success story.
Handheld LIBS is the only field technique
that measures lithium content in soails,
ores and brines. As such, it's rapidly
becoming a vital tool in efficient explo-
ration as the world seeks to expand Li
production to meet the battery metals
demand from the EV industry, and in
recycling/recovery of used batteries.

Handheld LIBS uniquely offers flexibility
not found with other field analytical tech-
niques. Because LIBS technology can
create emissions from every stable
element in the periodic table, a well-con-
ceived platform offers cost effective
configurations for specific measure-
ments. Rather than the expense of a full-
range system that spans emissions from
190 nm - 950 nm, users can obtain
custom-configured systems optimized

making facilities, and suites of light
elements such as fluorine, sodium and
boron in a range of mineral samples.

Handheld LIBS has found a home in the
academic world as well, driven largely by
the dual-purpose capability of quantita-
tive field measurement plus its value as a
classroom teaching tool in many chem-
istry, physics, geoscience and metallurgy
departments. A litany of interesting appli-
cations have evolved over the past 5-10
years by university researchers and
government laboratories, and many are
detailed at https://sciaps.com/resource-
library/independent_studies/.

In summary, the past 5-10 years have
witnessed the birth of handheld LIBS as a
viable new portable analytical technol-
ogy. The technology has achieved
commercial success in traditional indus-
tries like chemical, petrochemical and oil/
gas, as well as providing crucial field anal-
ysis for new industries such as electric
vehicles, strategic metals and emerging
environmental threats such as fluorine-
containing organic compounds.
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