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Este trabalho relata um método envolvendo derivat&idu e extracdo para determinacéo de
residuos de PCP em amostras de agua. O derivado acetilado de PCP é analisado por cromatografia
a gas com detector por captura de elétrons. O limite de detec¢do do métodqug/lde Bua
eficiéncia é demonstrada pelos valores médios de recuperacéo (78-108%) estudados em trés niveis
de fortificagdo (2; 10 e 2(g/L).

In this study, amn situderivatization and extraction method for the determination of pentachlo-
rophenol (PCP) has been applied successfully in the analysis of water samples. The PCP derivative
analysis was performed by gas-liquid chromatography with electron capture detection. The limit of
detection of the method isp/L and recoveries averaged 78-108% for PCP acetate at levels of 2,
10 and 2Qug/L.
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Introduction tion (in situ derivatization). The advantages of thesitu
o . __derivatization eliminate the deficiencies of incomplete re-

Pentachlorophenol (PCP), a fungicide and insecticidg,oyery of free PCP from water samples by solvent extrac-
used in wood treatment, agriculture, paper production, anglon® and permit derivatization and extraction in a single
the leather industry, has become a serious environmentatep. This paper describes a modification of the method
concern because of its toxicity to fish and mammals. Sevproposed by Lee et &land involvesin situacetylation of
eral methods have been described to determine PCP IBCP with acetic anhydride in the presence of potassium
using various analytical techniqdésAmong these tech- carbonate, plus extraction by hexane, and analysis of the
niques, gas liquid chromatography with higher sensivity ofextract using gas-liquid chromatography with electron cap-
the electron capture detector (ECD) allows the PCP detetture detection. The method was used to determine PCP in
mination at very low concentration lev&fbut requires a  drinking water samples from different cities of the State of
derivatization step before GC analysis. Séo Paulo, Brazil.

Many studies have been reported for derivatization of .
PCP in water, including acetylation with acetic anhydride Experimental
leading to pentachlorophenyl acefate preparation of the
pentachlorophenylmethyl ether derivative with dia-

zomethané Although the derivatization methods require A Varian 3300 gas chromatograph equipped with a

special pre-chromatographic treatment, the analysis of Urglass column (2 m x 2 mm id.) packed with 3% OV 210 on

derivatized phenols by high resolution gas chromatographg-100 mesh Chromosorb WHP, and a constant current
(HRGC) also has disadvantages. Thus, the derivatizatioP®N;j electron capture detector (ECD) was used for qualita-

of phenols prior to chromatography is often recom-tive and quantitative analyses. The signal from the ECD
mended. The analyses of PCP in water are done using twavas monitored with a Varian 4290 Integrator. Operating

approaches. One involves the extraction of PCP from saneonditions were as follows: injector temperature, 210 °C;

ples by solvents before the derivatization, while the otheicolumn oven temperature, 180 °C; detector temperature,
involves the direct derivatization of PCP in aqueous solu-300 °C; and carrier gas §Nat 30 mL/min.

Apparatus and reagents
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All solvents used were of pesticide grade quality (Carlowere performed by using NaOs;, KHCOs, K2CO3 and
Erba): n-hexane, and acetone. Acetic anhydride, anhydrous-hexane in the acetylation and extraction of PCP acetate.
sodium sulfate and potassium carbonate were of analyticafthe highest efficiency was achieved by usinG®&s, thus,
reagent grade (Merck). The PCP standard (99.73%) wastarting from optimized conditions, a recovery study with
obtained from the Environmental Protection Agency (Tri- fortified samples at three concentration levels was carried
angle Park, NC). Water, deionized and purified with apgut. Recovery data (Table 1) ranged from 78 to 108% and

Milli-Q® apparatus (Millipore), was used in the recovery the detection limit, calculated as described by Thier and
study. Zeume?, was 1ug/L. Although these values are in good
Method agreement with the results obtained by leeal®, the

The analyses were performed as shown in Fig. 1. Ir(]JIescrlbed procedure presents certain advantages. It permits

. e ... areduction in both time and the amount of solvent required
recovery experiments, water samples were fortified with

5.0 mL of PCP solutions in acetone at appropriate concer{pr extraction. Furthermore, gas chromatograms (Fig. 3)

trations (2' .10 and aﬁ'g/L) .and were allowed to e_qwhbrate Table 1.Recoveries of pentachlorophenol (PCP) as acetate from water.
for 30 min in an ultrasonic bath before analysis. The per-

centage recoveries were calculated by comparing the avesnalyses Recovery (% )
age chromatographic peak areas of the fortified sample,

unfortified sample and derivatized standard solution. The 20 gL 10pg/L 2pg/t
scheme of the standard solution derivatization is presented 78 88 90
in Fig. 2. 2 82 93 96
Water samples (two liters) were collected in glass bot-3 o1 04 79
tles, from five cities in the State of S&o Paulo, and were A 84 81 g5
analyzed in duplicate.
R It d Di . 5 108 106 87
esults an ISCUSSION Mean 89 92 87
The establishment of the experimental conditions wassiangard 118 92 6.3
based on a method described by eeal® for the analyses  deviation
of chlorophenols in natural water bysituacetylation. In
this method, phenols were acetylated in the presence of
KHCOzand the resulting acetates were extracted by petro- 5.0 mL of PCP solutio
leum ether followed by silica gel column chromatography in hexane
cleanup. In the present study preliminary investigations \L
Extract twice with 50 mL
| 500 mL of water | 0.1 M potassium carbonate solution
\L% discard
Add 5 g of potassium carbonate anjd Aqueous lyer olrganlc
5 mL of acetic anhdride ayer
\L Extract twice with 1 mL of acetic
|Extract twice with 30 mL of hexanle anhydride and 10 mL of hexane
\L% discard \L% discard
m | agueous agueous
layer | Hexale lyer | layer
Dry through 4 g of N&SQ, , Dry through 4g of N& SQ;
concentrate tca. 8 mL concentrate tca. 8 mL
on a rotay evaporator on a rotay evaporator

U y

Adjust the volume of the extra Adjust the volume of the extrac

—
—

to 25 mL with hexane to 25 mL with hexane
| GC/ECD anaysis | | GCIECD anaysis |

Figure 1. Scheme of experimental procedure. Figure 2. Scheme of standard solution derivatization.
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Figure 3. Gas chromatograms of A derivatized standard solution; B
fortified water sample (1Qg/L); C unfortified water sample; D well water

sample.
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show that no additional cleanup step was needed after the
extraction procedure. For determining the recovery values,
standard solutions of PCP were derivatized parallel to the
samples. This procedure has been discussed by several
author§10-11

Governmental norms were established for controlling
pollution of water by chemicals in Braland the maxi-
mum residue limit recommended for PCP in drinking water
is 10ug/L. This value is the same as that recommended by
the World Health Organizatidf In order to assess PCP
municipal drinking water contamination, nine samples
were collected from cities of the most developed industrial
state of Brazil. Some geographical data of the cities se-
lected are presented in Table 2. The cities were selected
depending on their proximity to leather, chemical, or paper
industries.

All samples contained residues of PCP, but at lower
levels than the detection limit of the method. On the basis
of the results obtained in this study, it was concluded that
PCP does not represent an expressive environmental con-
taminant to these cities. However, further monitoring stud-
ies are necessary to evaluate PCP pollution in the Brazilian
environment.
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