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Abstract—A technique for the direct preconcentration of bis(2-ethylhexyl) phthalate (DEHP) on a reversedphase analytical column was proposed for the analysis of water samples by high-performance liquid chromatography (HPLC). A procedure for determining DEHP in surface water and atmospheric precipitations in the
laboratory and in the field was developed (the limit of detection is 0.1 µg/L, the limit of determination is
0.3 µg/L, and the relative standard deviation is 20 or 6% at a DEHP concentration of 0.3 or 10 µg/L, respectively). The concentration levels of DEHP as a chemical tracer for the transfer and migration of air and water
masses were examined in Lake Baikal water and in the snow cover of the Baikal region.

Phthalates (esters of ortho-phthalic acid) belong to
the most important products of the chemical industry.
The worldwide production of phthalates in the early
1990s was estimated at 2.5 million tons per year [1].
More than 80% of the total phthalates produced are
used as plastics plasticizers; the phthalate content of
finished products may be as high as 60% by mass [2].
Because phthalates are external plasticizers and do not
form chemical bonds with polymers, they can gradually
migrate from plastics. Thus, in addition to the manufacture and processing, the use of polymeric materials and
the disposal of industrial and domestic wastes are the
most important sources of the release of phthalates into
the environment.
Because of their considerable solubility in water
(from 3 mg/L for dioctyl phthalate to 4.3 g/L for dimethyl phthalate), high thermal stability (up to 400°C),
photostability, and resistance to hydrolysis in neutral
media (the half-life under naturally occurring conditions was estimated as 20–100 years), compounds of
this class are continuously accumulated in natural
objects [1, 3]. Even in relatively unpolluted regions of
the world, the concentrations of phthalates in surface
water ranged from 0.1 to 1000 µg/L [3]. The list of
ecotoxicants does not include ortho-phthalic acid
esters; however, taking into account the level of accumulation in natural objects, the US Environmental Protection Agency (EPA) included six important phthalates [dimethyl phthalate, diethyl phthalate, di-n-butyl
phthalate, n-butyl benzyl phthalate, bis(2-ethylhexyl)
phthalate (DEHP), and di-n-octyl phthalate] in the list
of priority pollutants.

Environmental pollution with phthalates was the
subject matter of a great number of publications [1–3].
Taking into account the chemical stability of phthalates
in natural objects, we suggested considering these compounds in another aspect, namely, as chemical tracer
agents for studying the transfer and migration of air and
water masses.
Gas chromatography with the use of various detection systems, including mass-spectrometric detection,
is the most important analytical technique for determining phthalates in water samples [1, 3]. Various HPLC
modes (normal-phase, reversed-phase, and gel filtration chromatography) with UV detection are used
much less commonly [4]. According to Furtmann [1],
this is due to the high probability of “secondary” phthalate contamination of samples. As a rule, sample preparation for analysis involves extraction of phthalates
with organic solvents or solid-phase extraction. At this
step (extraction), there is a maximum risk of sample
contamination because phthalates are present in almost
all organic solvents, water, and air or at the surface of
materials and chemical glassware, and are responsible
for a laboratory blank value. By our estimate, the laboratory blank value can be as high as 0.1 µg/L or
300 ng/m3 in water or air, respectively, in terms of
DEHP.
The handling of phthalate solutions at a concentration level of 1 µg/L or below places special limitations
on the cleanness of laboratory glassware in use. If the
glassware is contaminated with phthalates after contact
with unpurified organic solvents, tap water, or even distilled water, the analytical results may be overestimated
because of desorption. On the other hand, if the glass-
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