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1. Introduction

2-3. Determination Procedure of Aroclors

Polychlorobiphenyl (PCB) mixture, Aroclor, and organochlorine pesticides are known as
Persistent Organic Pollutants (POPs). The United States Environmental Protection Agency
(USEPA) requires the use of a gas chromatograph with electron capture detector (GCECD) to measure them in environmental samples. The GC-ECD method uses pattern
recognition to determine the type of Aroclor. This method also requires confirmation of
every detected component on a separate, dissimilar stationary phase GC column due to
less selectivity of the ECD detector. Because pesticides co-elute with many of the PCB
peaks, the accurate quantitation of target compounds is a challenging task.
A new method using triple quadruple GC-MS/MS can measure all targeted pesticides and
PCBs in single run due to its high selectivity. Additionally, the type of Aroclor can be
determined with a simple mathematical algorithm. In this poster, the performance of this
new analytical method is demonstrated using environmental samples.

A new Aroclor determination method was evaluated. This method is suitable for 1)
identifying the type of Arcolor and 2) quantifying its concentration using only nine PCB
congeners. The need of visual chromatograph comparison for 1) assessing Aroclors
pattern recognition and 2) subsequent reanalysis of calibration standards for quantitation
are eliminated in this method.
Pesticides were quantified by means of the internal standard method. All calibration curves
were built with mean response factor curve fit type, and RF %less than 30 %.

3. Results
3-1. Calibrations
Calibration curves for the majority of compounds ranged 0.5 to 200 ng/mL with less than
30 % of RF %RSD. Responses of internal standards remained for the duration of this
study and helped to get good calibration results.

3-3. Determination of Aroclor
Firstly, the type of Aroclor was identified using chlorobiphenyl concentration ratios. All
spiked samples showed the highest similarity indices on Aroclor 1232 (Fig. 4). Type of
Aroclor was identified correctly without visual chromatogram comparison.
Secondary, concentrations were determined by summation of all chlorobiphenyls.
Acceptable recoveries (100.2 to 128.1 %) were obtained without building additional
calibration curves using Aroclor standard solutions.
Table 2

Concentration and ratios of chlorobiphenyls in samples

2. Method
2-1. Sample Preparation

Table 3
Figure 3

Calibration standards (0.5 to 200 ng/mL) were made of the pesticides standards and nine
PCB standards (mono: #1,di: #4, tri: #18, tetra: #52, penta: #101, hexa: #149, hepta: #187,
octa: #199, nona: #208).
River water and wastewater effluent were spiked at 10 and 100 ng/L with the pesticide
standards and Aroclor 1232. The samples were extracted with methylene chloride under
acid and base conditions, then concentrated to 1 mL using a vacuum vortex evaporation
system.
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Most pesticides showed recoveries within 70 to 120 % even at low concentration level, 10
ng/mL. For the majority of toxaphenes, the calibration curves started from 20 ng/mL.
Therefore their recoveries were available at only 100 ng/mL.
Although same amount of Aroclor 1232 was spiked in the samples, the recoveries of
pesticides were not affected because MRM method eliminated the interfering signal that
occurs in the ECD.

GCMS-TQ8040 (Shimadzu)
AOC-20i+s (Shimadzu)
SH-Rxi-5MS 30 m x 0.25 mmI.D., df=0.25 µm (Shimadzu)
Topaz, Splitless Liner with Wool (Restek)
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Recovery rates (%) of organochlorine pesticides

Figure 4

Similarity indices of samples

4. Conclusions

Figure 2

Figure 1

MRM chromatogram (200 ng/mL standard) and calibration

3-2. Recoveries of Pesticides

2-2. Analytical Conditions
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Reference concertation ratios of Aroclors

Aroclor determination procedure

This new methodology leads to a simple and rapid determination of Aroclors and
organochlorine pesticides using MRM analysis by triple quadrupole GC-MS/MS. All of
compounds can be analyzed in single run without interferences from each other because of
the high selectivity of MRM analysis. It does not require second column confirmation,
required in GC-ECD methods. In addition, the type of Aroclor can be identified with a
mathematical calculation which is more traceable and reliable than visual pattern recognition.
This method can reduce data acquisition, processing time and error introduction, therefore,
increase the laboratory throughput for ground and wastewater analysis.

