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Abstract : Cloud point extraction has been used for sensifive-concentration and determination of
Bisphenol A. The analyte is quantitatively extracte the phase rich in the nonionic SurfactantofriK-114.
The parameters which affecting the separation paadaletection process, were optimized.

Calibration graph showed linear trend in rang &0.5 mg I with detection limit 0.1 mg 1 of bisohenol in
waste water samples, which gathered from petrodaniactory, has been measured and gave satisfactor
results
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Introduction

World production capacity of bisphenol compound wasnillion tons in the 80s and more than 2.2

million tons in 2008, In 2003, U.S. consumption was 856,000 tons, 74%wlich was used to make
polycarbonate plastic and 21% going into epoxy n@siln the U.S., less than 5% of the BPA
produced is used in food contact applicatfprisut remains in the canned food industry and jmunt

applications such as sales receipts
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Bisphenol A was first synthesized by the Russiaentbt A.P. Dianin in 189f. This compound is
synthesized by the condensation of acetone (heheestffix A in the namé)with two equivalents
of phenol. The reaction is catalyzed by a strongl,asuch as hydrochloric acid (HCIl) or a sulfonated
polystyrene resin. Industrially, a large excess pifenol is used to ensure full condensation; the
product mixture of the cumene process (acetoneghadol) may also be used as starting material

A large number of ketones undergo analogous comdiens reactions. Commercial production of
BPA requires distillation—either extraction of BPAom many resinous byproducts under high
vacuum, or solvent-based extraction using additiphanol followed by distillation
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In the present work, a study of the CPE for singid selective preconcentration of bisphenol aftéraetion

in surfactant reach phase and later analysis ligl@ispectrophotometric method. The proposed meithatso
applied to the determination of the bisphenol imscenvironmental samples such as petrochemicalewast
water, which shown satisfactory results.

Material And Method
Reagents and solutions

All solutions were prepared with ultra pure water.

BisPhenol A, KFe(CN), 4- aminoantipyrine , ammonia solution (25%), ammm chloride, were prepared
from Merck company.

A buffer pH=10 was prepared by ammonia/ammoniuroratié (0.1 M) in 500 mL volumetric flask.
The stock phenol solution (300 mY were prepared by Merck standard solutions.

The nonionic surfactant Triton X-114, 5.0% (W/Vepared by dissolving 5.0 gr surfactant Triton X-hdde
up to 100 ml with distilled water.

A solution of 8.0 g [* of KsFe(CN), was prepared by dissolving 8.0 gr of this reaged00 ml water.
A solution of 2.0 g [ of 4- aminoantipyrine was prepared by dissoh2r@ygr of this reagent in 100 ml water.

Apparatus

All spectral measurements and treatment of datee vearried out in 1cm quartz cells using a Perkin-
Elmer Lambada 25 double beam spectrophotometer. sidements of pH were made using a
Jenway Model 3510 pH-meter equipped with a glassated calomel combined electrode.

A balance (Sartorius, BL 210S, d=0.1mg), an oveanimert) were used. A centrifuge (Hettich) was used
accelerate the phase separation process. A thetmosivater bath (Memert) was employed to mainta@ t
experimental temperature.

Procedure

In this test method bisphenol form a reddish complgh 4-aminoantipyrine and &e(CN) in the presence of
ammonia/ammonium chloride buffer solution (ASTM BB7/1 atim.= 510 nm [9]). For the cloud point
extraction, an aliquots of 10 ml of a solution @ning bisphenol, and 2 ml of buffer solution pH=20mI
Triton X-114 5.0% (W/V), 0.2 ml of KFe(CN);, 8.0 g I"* and 0.2 mL of 2.0 g mt 4- aminoantipyrine were
placed in a centrifuge tube and heated in a theahoster bath at 50°C for 20 min. After heated, thsultant
solution was subjected to centrifugation at 400@ fpr 15 min for phase separation, and then coioleth ice-
water for 10 min in order to increase the viscosityhe surfactant-rich phase. The supernatantcaguehase
was easily decanted by simply inverting the tubélaik solution was also run without adding thelyea

Preparation Of Real Samples

Waste water samples

Waste waters were collected from some Mahshar getraical industry. They were filtered through Watma
No. 42 and stored in glass bottles at 4°C. Thersdmeples were ready for purposed procedure.
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Results and Discussion
Effect of Triton X-114 concentration

Triton X-114 was chosen for the formation of thefactant rich phase due to its low cloud point tenagure
and commercial availability in a high purified hogemeous form, low toxicological properties, cost &gh
density of the surfactant rich phase, which faati#is phase separation by centrifugation.

Fig. 1 has shown the effect of TritonX-114 concatidn on the CPE pre-concentration of bisphenok Th
signals of bisphenol increased as the Triton X-tb#centration increased from 0.5- 3.0% (W/V) and
approximately constant when, Triton X-114 concditrawas increased larger than 2.0% (W/V). Hence a
concentration of Triton X-114, 2.0% (W/V), was emyed for the rest of this work.

Selection of the dilution agent for the surfactant rich phase:

An organic solvent should have characteristics swsh low viscosity, low surface tension and
combustible for use in atomic absorption [10]. Bifint solvents for the surfactant-rich phase were
tested so as to select the one producing the optiggults regarding sensitivity. Acetone, methanol,
ethanol and DMF were tested for this purpose. Muthalissolved completely the surfactants which
in its extracted bisphenol and the best recovemgwbtained and an optimum volume is 3 ml.
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Fig. 1. Effect of the Triton X—114 concentrations on thetlom extraction recovery of bisphenol

Practical parameter

The dependence of extraction efficiency on equatibn temperature and time were studied withinregyeaof
30 — 70 °C and 5-25 min, respectively. The reslitsved that an equilibration temperature of 45 /@ an
equilibration time of 20 min are enough to get ditative extraction of the bisphenol. The effect tbe
centrifugation time on the extraction efficiencysaaso studied within a range of 5-25 min. A cémgation
time of 20 min at 4000 rpm was selected for th&emprocedure, since analyte extraction in thistismalmost
guantitative.

Figures of merit

Calibration graph was obtained in optimum condgi@nd for bisphenol was linear from 0.5-7.5 rifgwith a
correlation coefficients of 0.9988. The detectimnitl which obtained by the equation of DL53& is 0.10 mg
L%, The relative standard deviation (RSD, n=5) fé@rrhg I' concentration of phenol was 1.8%.
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Table 1.Determination of bisphenol in petrochemical wasétersamples.

Sample BisPhenol (mg L*)® % Recovery
Added Found

Waste waterl - ND -
1.00 1.10 110
3.00 2.90 97

Waste water 2 - ND -
1.00 1.05 105
3.00 3.20 107

Waste water3 - ND -
1.00 0.95 95
3.00 3.20 107

a) After appropriate dilution

Determination of bisphenol in real sample

In order to test the reliability of the proposedthoelology suitable for the assaying of bisphenabaste water
samples a series of petrochemical waste water sawgrle used. For this purpose, 5 ml of each ot#meples
were pre-concentrated with 2.0% (w/v) Triton X— X, following the proposed procedure. The resaiée
shown in Table 1.

Conclusion

This paper proposes a simple and effective metbothEé preconcentration and determination of titagels of
bisphenol by CPE in waste water samples for theterghination by spectrophotometric method. The
methodology offers a reliable method for determaraof bisphenol in petrochemical industries.

Acknowledgements

The authors wish to acknowledge the support of wask by Islamic Azad University, Omidiyeh branch,
Omidiyeh Research council.

References
1. E.C. Dodds and W. Lawson, Nature, June, 996 (1936).
2. A.V.Krishnan, P. Stathis, S.F. Permuth, L. Toke®] B. Feldman, Endocrinology, 132, 2279 (1993).
3. N. Olea, Endocrinology, 41, 39 (1994).
4.  J.A. Brotons, M.F. Olea-Serrano, M. Villalobos,Rédraza, and N. Olea, Environ. Health Perspect.,

103, 608 (1995) .

I.B. Rufus, H. Shah, and C.E. Hoyle, J. Appl. Palui., 51, 1549 (1994).

N. Olea, R. Pulgar, P. Perez, F. Olea-Serrano,ivasA. Novillo-Fertell, V. Pedraza, A.M. Soto, and
C. Sonnenschein, Environ. Health Perspect., 108(2996) .

M. Larroque, L. Vian, A. Blaise, and S. Brun, Jr@hatogr. A, 445, 107 (1988).

CRC Press, Synthesis and Characterization of Okgenp.103(1991).

Annual book of ASTM standards 2006 section elevatéwand environmental technology vol. 11.02
59-66.

10. Stein Vincent B., McClellan Bobby E., Enviro. SRiTech., 14, 872-877 (1980).

o !

© oo~

deoskosksk sk



