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Abstract

The optimum conditions for extraction of ten phenols in water samples using
octadecyl solid phase extraction column (C)g SPE) and quantification by gas
chromatography with an electron capture detector were investigated. The optimum
gas chromatographic conditions for the analysis of phenols were obtained from a
study of the performance of two columns. namely, HP-5 and BPX-5 capillary
columns. It was found that the BPX-5 column could separate all ten phenols
investigated, by giving the analysis time of less than 18 minutes and with high detector

response. The conditions used with the BPX-5 column included the temperature
program for the column set at 70°C, held for 1 min, ramped to 110°C at rate 10°C min'l,
ramped to 130°C at rate 3°C min™', ramped to 280°C at rate 15°C min'l‘and held at
280°C for 5 min. Limits of detection of all phenols were found to be in the range of
0.123 -85 pg 1",

The optimum conditions for extraction of phenols in water were obtained for a

SPE cartridge filled with 500 mg amount of Cig sorbent. -The type of suitable
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solvent for eluting phenols from the C 18 SPE cartridge was ethy] acetate with g

fraction volume of 1 ml. Adding 3% ammoniumsulphate (w/v) and 1000 pul of
sodiumsulphite into water samples and adjusting the solutions to pH 2 with
phosphoric acid aided in achieving satisfactory extraction of phenols. Conditioning
the SPE column was made with 8 ml of dichloromethane, 8 mi of phospheoric acid pH
2 and methanol successively. After loading samples onto the SPE column, elution of
the analytes was done with 1 ml of ethyl acetate. 1 ! of the eluate was injected onto
the gas chromatographic column for analysis of the phenols.

The optimal conditions of this method were used for analysis of water samples,
with and without spiking standard phenols into 100- ml volumes of drinking water,
tap water and river water. Percent recoveries greater than 80% were obtained for 2-
nitrophenol. 2,4-dinitrophenol, 2.4-dichlorophenol, 2.4 6-trichlorophenol, 4,6-dinitro-
2-methylphenol and pentachloropheno! with relative standard deviation values in the
range 2.3-11.7%. For spiked wastewater, recoveries for most of the phenols were
found to be between 70 and 90% and relative standard deviation values.in the range
2.35-11.5% except phenol, 2-chlorophenol and 2.4-dinitrophenol which were found
to have lower percent recoveries. In this work, no phenols were found in all of the

drinking water. tap water, river water and wastewater samples analyzed.
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