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What is Perchlorate ?

Perchlorate is an anion commonly
associated with the solid salts of
ammonium, potassium, and so-
dium perchlorate. In its purest
forms, it is a white or colorless
crystal or powder. Perchlorate
salts dissolve in water and readily
move from surface to ground
water. Perchlorate is known to
originate from both natural and

manmade sources.

History and Uses

Ammonium Perchlorate manufac-
ture in the United States has been
dated to the mid-1940s. Uses of
perchlorate include: the manufac-

ture of air-bag inflators, electronic
tubes, fertilizer, lubricating oils,
matches, paints & enamels, pho-
tography, pyrotechnics, rubber,
and tanning and finishing leather.
Ammonium perchlorate has been
used most significantly in Depart-
ment of Defense (DOD) applica-
tions, as a component of explo-
sives and rocket propellant. In this
application, perchlorate has a
limited shelf life, necessitating
occasional replacement and dis-

posal.

Toxicology

Perchlorate has not been linked to
cancer in humans. Perchlorate is a
human health concern because it

interferes with the uptake of
iodine in the thyroid gland. The
primary route of exposure is
through the consumption of

water containing perchlorate.

Regulation

Effective October 18, 2007,
Perchlorate is a regulated drink-
ing water contaminant in Cali-
fornia, with a maximum con-
taminant level (MCL) of 6 mi-
crograms per liter (ug/L) and a

DLR is 0.004 mg/L (4 ppb).

Analytical Methodology and Technology

Scope

Calscience offers three methods
for the analysis of Perchlorate;
EPA 314.0 by IC and EPA 331.0
and EPA 6850 which employ
Liquid Chromatography/Mass
Spectrometry technology. EPA

6850 is specific for soil.

IC Procedure

The analysis is performed using
lon Chromatography (IC) with a

conductivity detector.

Sample matrices with high con-
centrations of common anions
such as chloride, sulfate and
carbonate can make the analysis
problematic by destabilizing the
baseline in the retention time
window for perchlorate. This
problem can be pervasive in
groundwater samples. Prior to
analysis, the conductivity of the
sample is measured to assess the
likelihood of ionic interferences.
Interferences may be remedied
by sample dilution, or by use of
pre-treatment cartridges. Bar-
ium cartridges remove Sulfate;

Silver cartridges removes Chloride;
and Hydrogen cartridges eliminate
carbonate and cationic interfer-
ences. Follow-up conductivity de-
terminations are performed to
assess the effectiveness of the treat-

ment.

LC/MS/MS Procedure

Separation techniques for the
LC/MS/MS methods 331.0 and 6850
are similar to an IC method but a
Mass Spectrometer (MS) is used as
the detector in place of the conduc-
tivity detector used with IC. Unlike
the conductivity detector, the MS is

a specific detector. Dual MS
detectors are utilized to provide
more specificity and lower re-
porting limits. Certification for
Perchlorate by 331.0 is now

required in California.

Advantages of LC/MS/MS:

® Matrix problems can be
greatly reduced & false posi-
tives are essentially eliminated
due to the extreme specificity
of MS/MS

® Lower detection limits can be
achieved due to the reduction
in chemical noise.
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SAMPLE COLLECTION

o CONTAINER: Water sam-
ples should be collected into
a 125 ml HDPE (plastic) or
glass container.

e PRESERVATION: No preser-
vation is required. Refrigera-
tion is not required, though
care should be taken to avoid

temperature extremes.

e HOLD TIME: 28 Days.
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