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Abstract : A simple, low cost and sensitive method based oactpoint extraction (CPE) used for separation/
preconcentration of phenol has been describedr Akiaction into surfactant phase followed deteation of
the phenol by visible spectrophotometry method. @halyte are quantitatively extracted to the phéagein
Triton X-114 following centrifugation. The parametewhich affecting the separation phase and detecti
process, were performed. Calibration graph showesht trend in rang of 1.0-14.0 mg for the analyte.
Phenol was determined in petrochemical waste veat®ple which gave satisfactory results.
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Introduction

Many industrial wastes contain organics which affécdit or impossible to remove by conventionabluigical
treatment process. Phenols as a class of orgarcsirailar in structure to the more common herlasidnd
insecticides in that they are resistant to biodgagian. Phenols are widely used for the commemiadluction
of a wide variety of resins including phenolic resiwhich are used as construction materials fokgpesins,
adhesives and polyamide for various applicatiéns

The cloud point extraction (CPE) is an interestng efficient alternative because reduces the copson of
and exposure to solvents, the disposal costs anéxtnaction time, and surfactants are not toxit, volatile
and not easily flammableThe cloud point extraction (CPE) has been usedtlier extraction and pre-
concentration of some analytes after the formatiosparingly water-soluble specieses and then hated in
the surfactant-rich phase by different spectrormegtchnique. In the present work, a study of thdé G&
simple and selective preconcentration of phenarafktraction in surfactant reach phase and latelysis by
visible spectrophotometric method. The proposechatkis also applied to the determination of thenphén
some environmental samples such as petrochemicaéwater, which shown satisfactory results.
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Material and M ethod
Reagents and solutions

All solutions were prepared with ultra pure watabtained from HAMILTON, England) Laboratory glasasv
kept overnight in a 10% (V/V) HNOsolution and then rinsed with deionized water. ri@heKsFe(CN), , 4-
aminoantipyrine , ammonia solution (25%), ammonaiioride, were prepared from Merck company.

The stock phenol solution (100 niY) were prepared by Merck standard solutions.

The nonionic surfactant Triton X-114, 5.0% (W/Vepared by dissolving 5.0 gr surfactant Triton X-hidde

up to 100 ml with distilled water. A solution oft8g L* of KzFe(CN) was prepared by dissolving 8.0 gr of
this reagent in 100 ml water. A solution of 2.0°§df 4- aminoantipyrine was prepared by dissoh2r@gr of
this reagent in 100 ml water. A buffer pH=10 waspgared by ammonia/ammonium chloride (0.1 M) in 500
mL volumetric flask.

Apparatus.

The spectrophotometric measurements were carrieditiua (perkinelmer lambada25) UV/Vis spectromete
A pH meter (691 metrohm, herisau Switzerland), lare (Sartorius, BL 210S, d=0.1mg), an oven (mertyme
were used. A centrifuge (Hettich) was used to @aca& the phase separation process. A thermosieitesn
bath (Memert) was employed to maintain the expartaldemperature.

Procedure

For the cloud point extraction, an aliquots of 1l0ofna solution containing phenol, and 1 ml of luféolution
pH=10, 2 ml Triton X-114 5.0% (W/V), 0.2 ml of ;Re(CN) , 8.0 g I™* and 0.2 mL of 2.0 g mt 4-
aminoantipyrine were placed in a centrifuge tubé heated in a thermostat water bath at 50°C fomiQ
After heated, the resultant solution was subjettetentrifugation at 4000 rpm for 15 min for phasgaration,
and then cooled in an ice-water for 10 min in oreincrease the viscosity of the surfactant—ribage. The
supernatant agueous phase was easily decantedniply sinverting the tube. The residue of phenol
concentration in the supernatant solution aftertiih to 3 mL methanol was determined by spectraghetric
method based on ASTM D1783%0at4 .= 510 nm. In this test method phenol form a reddsmplex with
4-aminoantipyrine and #e(CN) in the presence of ammonia/ammonium chloride Ibugtdution. A blank
solution was also run without adding the analyte.

Preparation of Real Samples
Waste water samples

Waste waters were collected from some Mahshar ¢gretroical industry (Mahshar city is the importary ¢n
Khozestane province- IRAN). They were filtered tigh Watman No. 42 and stored in glass bottles @t 4°
Then the samples were ready for purposed procedure.

Results and Discussion
Effect of Triton X-114 concentration

A successful cloud point extraction should maxinttze extraction efficiency by minimizing the phasdume
ratio (Vorg/Vaq), thus improving the concentratfaotor.

Fig. 1 has shown the effect of TritonX-114 concatitn on the CPE pre-concentration of the phenbe T
signals are increased as the Triton X-114 conceotréncreased from 1.0- 5.0% (W/V) when, Triton1X4
concentration was increased larger than 5.0% (Whé,signal was decreased. Hence a low concentrafio
Triton X-114, 5.0% (W/V), was employed for the reéthis work.
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Fig. 1. Effect of the Triton X—114 concentrations
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Practical parameter

The dependence of extraction efficiency on
equilibration temperature and time were studied
within a range of 30 — 70 °C and 5-25 min,
respectively. The results showed that an
equilibration temperature of 50 °C and an
equilibration time of 20 min are enough to get
guantitative extraction of the phenol. The effetct o
the centrifugation time on the extraction efficignc
was also studied within a range of 5-25 min. A
centrifugation time of 15 min at 4000 rpm was
selected for the entire procedure, since analytes
extraction in this time is almost quantitative.

Calibration graph was obtained in optimum condgi@md for phenol was linear from 1.0-14.0 migwviith a
correlation coefficients of 0.9887. The detectiwnit which obtained by the equation of DL538 is 0.28 mg
L. The relative standard deviation (RSD, n=5) fé@rfhg I' concentration of phenol was 2.5%.

Determination of phenol in petrochemical waste water

In order to test the reliability of the proposedthoelology suitable for the assaying of analyte aste water
samples a series of petrochemical waste water sawgre used. For this purpose, 10ml of each oséneples
were pre-concentrated with 5.0% (w/v) Triton X— X, following the proposed procedure. The resaiée

shown inTable 1.

Table 1. Determination of phenol in petrochemical waste wasnples.

Sample Phenol (mg L™)? % Recovery
Added Found

Waste waterl - ND -
2.0 2.2 110
5.0 4.9 98

Waste water 2 - ND -
2.0 2.1 105
5.0 5.0 100

Waste water3 - ND -
2.0 1.9 95
5.0 5.2 104

Waste waterd - ND -
2.0 2.1 105
5.0 5.2 104

Waste water5 - ND -
2.0 1.9 95
5.0 5.3 106

a) After appropriate dilution
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Conclusion

This paper proposes a simple and effective metbothé preconcentration and determination of tiacels of
phenol by CPE in waste water samples for theirrgetation by spectrophotometric method. The methmyio
offers a reliable method for determination of pHeén@etrochemical industries.
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