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Description

A Glow-Discharge device (GD) is a versatile source because it
can introduce and atomize the sample at the same time. A low-
pressure atmosphere containing argon gas experiences the glow
discharge between 1 and 10. A pair of electrodes in this
atmosphere use a DC voltage between 250 and 1000 V to
convert the argon gas into positively charged ions and electrons.
Under the influence of the electric field, these ions are
accelerated into the sample's cathode surface; bombard the
sample, and sputtering results in the ejection of neutral sample
atoms. lons, atoms in the ground state and a fraction of excited
atoms make up the atomic vapor produced by this discharge.
The method gets its name from the low-intensity glow that is
released when the excited atoms relax into their ground state.

Liquid Samples and Non-Conducting

Materials

Samples of glow discharge atomizers must be electrically
conductive in order to be accepted. As a result, the analysis of
metals and other conducting samples is the most common
application for atomizers. However, by mixing non-conducting
materials with a conductor (like graphite) it can be used to
analyze both liquid samples and non-conducting materials with
the right modifications. Techniques for generating hydrides are
focused on finding solutions for particular elements. Samples
containing arsenic, antimony, selenium, bismuth, and lead can
be introduced into a gas atomizer using this method. Compared
to other approaches, hydride atomization improves detection
limits by a factor of 10 to 100 with these components. When
sodium borohydride is added to an acidified aqueous solution of
the sample in a glass container, a 1% aqueous solution forms
hydride. An inert gas transports the volatile hydride that results
from the reaction into the atomization chamber for
decomposition. The analyze is formed into atoms during this
process, which can be measured using absorption or emission
spectrometry. Due to the fact that mercury is the only metallic
element with a sufficient vapor pressure at ambient
temperature, the cold-vapor technique can only be used to
determine mercury. Because of this, it is important for
determining organic mercury compounds in samples and their

distribution in the environment. The process begins by oxidizing
mercury from nitric and sulfuric acids into Hg2+ and then
reducing Hg2+ with tin (ll) chloride. After that, a stream of inert
gas is bubbled through the mixture of reactions to transport the
mercury into a long-pass absorption tube. The absorbance of
this gas at 253.7 nm is measured to determine the
concentration. This method's detection limits are in the parts-
per-billion range, making it an excellent atomization method for
mercury detection. Line source AAS (LS AAS) and continuum
source AAS (CS AAS) must be distinguished. Alan Walsh has
proposed that in classical LS AAS, the radiation source itself
provides the high spectral resolution required for AAS
measurements by emitting the analyst’s spectrum in lines that
are narrower than the absorption lines. Deuterium lamps and
other continuum sources are only used for background
correction. This method has the advantage of requiring only a
monochromator with a medium resolution to measure AAS;
however, it has the drawback of requiring a separate lamp for
each to-be-determined component. In contrast, in CS AAS, each
element is illuminated by a single lamp with a continuum
spectrum that spans the entire spectrum of interest. As will be
discussed in the following section, a high-resolution
monochromator is clearly required for this method. The most
prevalent radiation source in LS AAS is Hollow Cathode Lamps
(HCL). Inside the sealed lamp, a cylindrical metal cathode
containing the element of interest and an anode are filled with
argon or neon gas at low pressure. The fill gas is ionized when a
high voltage is applied between the anode and cathode. The gas
ions accelerate toward the cathode and, upon impact, sputter
cathode material that is excited in the glow discharge to emit
the radiation of the sputtered material, also known as the
element of interest. Most of the time, single-element lamps are
used, with the cathode made mostly of compounds of the target
element. There are multi-element lamps with compounds of the
target elements pressed in the cathode in combinations. Lamps
with multiple elements have a slightly lower sensitivity than
lamps with just one element, and careful selection of the
element combinations is required to avoid spectral
interferences. The majority of lamps with multiple elements
combine a few parts, such as: 2-8 Atomic absorption
spectrometers may have as few as one or two hollow cathode
lamp positions, while automated multi-element spectrometers
may typically have between eight and twelve lamp positions.
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Measurement of Atomic Absorption

In an Electrodeless Discharge Lamp (EDL), an inert gas,
typically argon gas, is contained in a quartz bulb with a small
amount of the analytic in the form of a metal or salt at low
pressure. A low-pressure inductively coupled discharge occurs in
the lamp when the bulb is inserted into a coil that is producing
an electromagnetic radio frequency field. EDLs requires a
separate power supply and may take longer to stabilize than
HCLs, despite having a narrower line width and higher emission
levels. The monochromator only needs to distinguish the
analytical line from the other radiation emitted by the lamp in LS
AAS, which provides the high resolution required for the
measurement of atomic absorption. This can typically be
accomplished with a band pass that is between 0.2 nm and 2 nm
and a monochromator with a medium resolution. Alan Walsh
had previously hypothesized that modulation of the primary
radiation and the use of a selective amplifier tuned to the same
modulation frequency would make LS AAS element-specific. This
makes it possible to exclude any radiation that has not been
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modulated, like that from the atomizer, which is crucial for LS
AAS. For LS AAS, straightforward monochromators of the Littrow
or, better yet, Czerny-Turner design are typically utilized. In LS
AAS, photomultiplier tubes are the most common type of
detector, but solid state detectors may be preferred due to their
higher signal-to-noise ratio. In LS AAS the high resolution that is
required for the measurement of atomic absorption is provided
by the narrow line emission of the radiation source, and the
monochromator a medium-resolution monochromator. Another
feature to make LS AAS element-specific is modulation of the
primary radiation and the use of a selective amplifier that is
tuned to the same modulation frequency, as already postulated
by Alan Walsh. This way any (unmodulated) radiation emitted
for example by the atomizer can be excluded, which is
imperative for LS AAS. Simple monochromators of the Littrow or
(better) the Turner design are typically used for LS AAS.
Photomultiplier tubes are the most frequently used detectors in
LS AAS, although solid state detectors might be preferred
because of their better signal-to-noise ratio.
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