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Perchlorate by LC-MS/MS
Perchlorate is one of a group of 

environmental contaminants sometimes 
referred to as “emergent chemicals.” 

It has been used in rocket propellants, 
road f lares, and air bags, along with other 
applications. It has been linked to problems 
with thyroid function, where it inhibits iodine 
uptake. States have set widely varying limits 
for perchlorate in drinking water, ranging 
from 1 to 18 ppb; some states have yet 
to decide on a limit. California’s current 
regulatory limit is 4 ppb.                     

There have been numerous reports of 
perchlorate contamination of groundwater 
through various sources. These analyses have 
been performed according to EPA Method 314 
using ion chromatography (IC), which can detect 
levels as low as 2 ppb.  

However, IC can be subject to matrix 
interferences, especially in the presence of high 
amounts of other anions. Also, contamination 
in foods which were irrigated with perchlorate-
tainted water has become important, as reports 

have surfaced of contaminated lettuce and milk 
(presumably from cows fed alfalfa containing 
perchlorate). IC has diffi culty with this type of 
complex matrix.  

WCAS has developed an LC-MS/MS method 
to determine perchlorate. Due to the extreme 
specifi city of MS/MS, matrix problems can be 
greatly reduced, and false positives essentially 
eliminated. Also, very low detection limits can 
be achieved due to the reduction in chemical 
noise. We can routinely detect sub-parts per 
billion levels in water.

Use of this method will allow us to greatly 
improve our perchlorate analytical capabilities. 
LC-MS/MS can be used to confi rm IC results, 
to analyze for lower levels important in site 
assessment and remediation, and to detect low 
levels in foods and other complex matrices 
where IC simply cannot meet desired detection 
limits. WCAS is accredited by CA ELAP for 
EPA 314, and CA DTSC has approved our lab 
for projects requiring LC-MS/MS confi rmation 
of perchlorate.   g
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Pb and Cd in PVC
A n  I nt e r l a b o r a t o r y  S t udy

WCAS is pleased to announce that 
we participated in an international, 
interlaboratory study on lead (Pb) 

and cadmium (Cd) in plastics during October 
2003. The study was conducted by the Institute 
for Interlaboratory Studies (Dordrecht, NLD). 
The study consisted of 3 commercial samples 
of PVC plastic with varying amounts of Pb and 
Cd. Again, the WCAS results were in excellent 
agreement with the study means. 

The purpose of the study was to provide 
precision and accuracy data in support of EC 

restrictions on total Cd to 100 mg/Kg. The 
EC also restricts the total of lead, mercury, 
cadmium, and hexavalent chromium to not more 
than 100 mg/kg. Sixty-one laboratories from 27 
countries participated. 

A defacto Prop 65 limit of 300 ppm has been 
adopted for Pb in PVC. You can fi nd a summary 
of the results under the Technical Articles 
section of our website at www.wcas.com or you 
can view the entire report at www.iisnl.com. 
Give us a call should you have any questions or 
concerns regarding trace element analysis. g
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Heavy Metals 
by USP <231>

IC vs. ISE

Happy

New

Year !

I never think of the future. 
It comes soon enough.

- Albert Einstein

Doubt is a thief 
that often makes us

fear to tread 
where we might have 

won.

- William Shakespeare

On spaceship earth
there are no passengers,

only crew.

- Buckminster Fuller
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The limit test for heavy metals is a 
qualitative test that demonstrates that 
the content of metallic impurities that 

are colored by sulfi de ion does not exceed 
the specifi ed limit. Substances that typically 
respond to this test are lead, mercury, 
bismuth, arsenic, anntimony, tin, cadmium, 
silver, copper, and molybdenum.   

There are three different sample 
preparation techniques that can be 
utilized in this analysis. Method I, II, or 
III is specifi ed in individual monographs. 
Method I is used for substances that produce 
a clear colorless solution. After addition of 
a sulfi de reagent, the color is compared to 
both a standard as well as a sample spiked 
at the limit. In Method II the substance is 
fi rst carbonized by heating with sulfuric 
acid, then the carbon is  burned in a muffl e 
furnace. Metals are then extracted from the 
residue, and the analysis can proceed free 
of any organic interference. Method III is 
a sulfuric and nitric acid digestion method 
followed by oxidation with peroxide.  

Sample size for USP <231> is 
determined by the following formula: 2.0/
(1000L), where L is the limit in percentage. 
Thus for a limit  of 0.001% (or 10 ppm), at 
least 2 g of material is required. This may 
be impractical for many substances such 
as proteins or  peptides. For this reason, 
we offer a more sensitive and specifi c 
test using ICPMS which requires as little 
as 10 mg samples. While USP <231> 
does not give a specifi c result for any of 
the elements, ICPMS can identify and 
quantify each metallic impurity with 
higher sensitivity. ICPMS can be used to 
test for just the heavy metals or practically 
the whole Periodic Table in one analysis 
(>60 elements). USP <730> has appeared 
in the Pharmacopeial Forum to cover such 
tests.    g 1 .00
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Heavy Metals 
by USP <231>

The new Food Chemicals Codex (FCC) 5th 
Edition has been published and is effective 
January 1, 2004. The FCC includes sub-
stances added to foods to achieve a desired 
function, processing aids, substances that 
are regarded as foods, and substances that 
exhibit a functional effect; not on the foods 
to which they are added, but to the human 
body when the food is consumed. To obtain a 
copy go to www.nap.edu.

The new United States Pharmacopeia 
(USP27) and National Formulary (NF22) 
has been published and is effective 
January 1, 2004. The USP started in 1820 
as a “drug recipe” book and then in 1880 
changed to publishing product standards. In 
1975 the USP acquired the NF and published 
both in one text. As of 2002 the USP/NF 
is being published yearly instead of every 5 
years. To obtain a copy go to www.usp.org.

We at WCAS would like to wish our 
clients and vendors a happy and safe 
new year! We appreciate you choosing 
WCAS as your testing laboratory and 
look forward to working with you in 
the new year. Please contact us if you 
need anything or have any suggestions, 
and feel free to visit us on the web at 
www.wcas.com . Thanks!

Ion Chromatography vs.
Ion S elec t ive  Elec t rode
Ion Chromatography (IC) is used to 

determine the concentration of many 
cations, anions, and organic acids 

using a variety of detectors such as sup-
pressed conductivity, ultraviolet-visible 
spectrometry, and pulsed amperometry. 
In IC the concentration of a single or 
multiple ions can be determined with 
a single injection (see chromatogram 
below).

The use of an ion selective electrode 
(ISE) can also be used to determine the 
concentration of many ions, although as 
the name implies, each must be tested 

separately. ISE uses an electrode with an ion 
selective sensor composed partially of the 
ion being tested so that a potential develops 
when this electrode is inserted into solutions 
of different concentrations of the ion.      

IC and ISE generally have similar 
detection levels. IC can do multiple ions 
using smaller sample quantities while ISE 
has the advantage of being more specifi c 
(with fewer interferences) and normally a 
faster analysis. More information can be 
found on our web site at www.wcas.com 
or feel free to give us a call should you have 
any questions.  g


