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Introduction

Analysis of Volatiles Organic Compounds (VOCs) in
water is of increasing interest due to critical ground
contamination from several sources as gasoline, oil
spills and industrial solvents.

Especially fordrinking water, possible contamination
is of great concern for potential human health effect.
The US. Environmental Protection Agency (EPA)
strictly regulates the assessment of drinking
water quality through method 524.3 in which
detection limits and instrumentation requirements
are established. Official guidelines require the

monitoring of VOCs contaminants in drinking water

at progressively lower concentration level and
typically the P&T extraction technique is indicated
to reach the requested limit of detection.

This work is presenting the use of the flexible
DANI Master Purge&Trap Sampler (Master P&T) ,
highlighting the several benefits of this SYSTEMin
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terms of extended automation, overlapping
incubation time capability and absence of cross-
contamination between samples.

Besides, particular attention has been paid to the
most volatiles compounds in terms of peak shape
and recovery.
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Figure ) : Mastar PET coupled to the Master GC-TOF MS
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In this work the Purge&Trap extraction method,
coupled with a GC-TOF S analysis, is described to
determing WOCs in watar,

The system is illustrated in Figure 1. Coupling the
Purge&Trapwith an automatic samplerguarantees
a good repeatability in terms of internal standard
addition, assuring a complete automation of all
operation steps.

In Fgure 2 the schematic plumbing of the PET is
illustratad. The use of a triple layver sorbent trap
has been found to be ideal to handle the wide
range of volatility and polarity represented by the
compounds under study.

The use of the Master TOF M5 as detector offers
the possibility to discriminate even betweaen
coglute compounds exploiting the Deconvolution
Algorithim of MasterLab Processing softwara,

has
to  meet twuning requirement by
4-bromoflucrobenzene (BFE). All the ion ratio
criteria is achieved after a standard tuning of the

systemn. (Fligure 8)
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2: Dynamic Headspacaand PurgesTrap Sampler schamatic plumbing
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Saimiple Preparation

Calibration  standard  mixtures and  fortified
blanks have been prepared following the method
guideline,

starting from commercial certified VOCs mixture in
mathanol as stock solution.

A Primnary Dilution Standard in methanol has been
used to spike 10 mlL of organic-free water (HPLC
grade) directly into the vial to prepare calibration
standards for linearity evaluation in the range of
0.02 to 50 pgsL. Intermal Standard required from EPA
method 524.3 were added in a final concentration
of 2 ppb to each sample, using MasterAS.

According  to control  criteria, befora
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Eesults and Disoussien
Faster separation has been obtained by using
a shorter and narrow bore column compared to
conventional approach wsing longer column.
In Figure 4 the TIC of a mixture containing 52
compounds (listed in Table 2) is reported. Using
a 20m column with an id of 0.18mm it is possible
to complete the separation in about 14 minutes,
however several compounds appear partially or
complataly coaluted. The advantage of using the
TOF M5 detector is the possibility to discriminate
within coeluted compounds due to powerful
deconvolution capability. With DANI MasterLAB
rocaessing software (MLUP) it is possible to locate
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differant apexas under the same TIC peak, allowing
the proper identification of coeluted compounds.
As an example, Figure 4 shows the decomnvolution
resutts for the peak at BT 993 min, with the
identification of two different compounds.
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Some of the compounds that EPA requires to
keep under control are very volatile even at low
temperature, such as the vinyl chloride that has a
boiling point of -13.4%C. A solution containing only
the wvery volatile compounds has been used to
evaluate the repeatability of the injection (Table 3).
The linearity was very good over the required

$ r:::: ﬂﬂ-:-ﬂ x : : concantration range with comalation coefficients =
e o ia ¢ 0.995 for all the compounds as listed in Table 2.
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4: Fast GC Chromatogram (TIC) of a 52 VOCs mixture and
sxample of deconvelution slaboration (a)
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Fast GC Chromatogram (TIC) of a 52 VOCs mikture and
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Flgure &: Sorma compounds required by the EPA nommiarna
wary volatle avan at low tlemperatura. Among thess, tham
Is tha Wimyl Chlerida. Evan for such compound, a good
quantficrtion has alowed to obiaina very good pask shaps.
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173
174
175
17&
177

1540 % af mars 33 13,7
B0-80 % af mars 35 i

Bape prak 100
59 % of mpss 95 T.L
= 1% of mass 174 1B
* 50 % of mass 85 T4.6
5.9 % of mmss 174 7.8

95.105% af mass 174 97.0
5=10 % ol Fsas 176 6.2
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&: EPA method 5243 requires W chadk the quality of
fragmartatian fortha BFE. Al tha lon ratha criteria can ba achieved
with a stardard tunirg of tha systern without any specfic tuning
ragquined.
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The contents of this publication are for reference and illustrative purposes
onby. Information, descriptions and specification are subjected to change
without notice. DANI Instruments assemes no responsability and will not
be liable for any errors or omissions contained herein or for incidental,
consequential damages or losses in conmnection with the furnishing,
performance, or use of this material.
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