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REMOVAL OF BISPHENOL A FROM AQUEOUS SOLUTION
BY SURFACTANT-MODIFIED BENTONITE

In thisstudy surfactant-modified natural bentonite was examinedforthe adsorption of bisphenol A |2, 2-bis(4-hydroxyphenyl)
propane; BPA] propane from aqueous solutions. Batch experiments were performed to investigate the adsorption kinetics,
equilibrium and thermodynamics between the adsorbent surfaces and BPA. At acidic pH conditions, removal of BPA was
increased due to a neutral molecule form of BPA and hydrophobic surface created by the loaded surfactant molecules. The
adsorption of BPA on modified bentonite was enhanced when the ionic strength was increased. The adsorption behaviour of
BPA onto surfactant-modified bentonite followed the pseudo-second order kinetic model. Langmuir isotherm provided the
best fit for adsorption. The adsorption of BPA on modified bentonite is more favorable at lower temperature. According to the
experimental results, a physical adsorption is responsible mechanisms for adsorption of BPA on modified bentonite.
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INTRODUCTION

Endocrine-disrupting chemicals (EDC) can
cause abnormalities in the functions of human
endocrine system. Such chemicals have been de-
tected in wastewater, surface waters, sediments,
groundwater, and even drinking water [1]. They
are not removed completely through biologi-
cal treatment and can still be detected in the dis-
charge of wastewater treatment plants. Therefore,
these molecules have been detected in wastewater,
groundwater, sediments, and drinking water [2].
Bisphenol A [2,2-bis(4-hydroxyphenyl)propane;
BPA], as one of the phenolic EDC, has been wide-
ly used in the production of polycarbonate plas-
tics, epoxy resins and flame retardants as an im-
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portant monomer. The main sources of bisphenol
A release to the environment are thought to be due
to the discharge of municipal effluents and indus-
trial wastewaters. Bisphenol A had been detect-
ed in all kinds of environmental water. The max-
imum concentrations reached up to 17.2 mg/L
in hazardous waste landfill leachates, 12 pg/L in
stream water and 0.1 pug/L in drinking water [3].
During past decades, a variety of techniques have
been used for the removal of BPA. However, the
development of simple and highly efficient meth-
ods for the safe restoration of BPA is still urgently
required. In BPA removal, several alternative pro-
cesses such as biological and chemical methods,
advanced oxidation technology, membrane filtra-
tion, and adsorption have been proposed. Howev-
er, these methods suffer drawbacks such as requir-
ing large energy input, slow process or consum-
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BUJAJEHHA BICOEHOJIY A 3 BOJHOI'O PO3YMHY GEHTOHITOM,
MOJNPIKOBAHUM IMOBEPXHEBO-AKTMBHOIO PEHOBUHOIO

JocnimkeHo MpUPOIHUiI OEHTOHIT, MOAM(IKOBAaHUI TOBEPXHEBO-aKTUBHOIO PEUYOBUHOIO, SIKY BUKOPUCTOBYBaJIU
1St ancopOlii 6icenony A [2,2-6ic (4-rimpokcudenin)nponany; BDA] 3 BogHux po3unHiB. BuBueHa KiHeTHKa aj-
copO11ii, piBHOBara i TepMoIMHaMiKa MixX MoBepxHsiMU ajgcopoeHTy i BAOA. B ymoBax 0Oinbli Kuciaux 3HadeHb pH Bu-
naneHHs BDA 306inbiiyBanocs 3aBAsIKA HelTpaiabHii hopMi mosiekyau BADA i rinpodo0Hiii moBepxHi, CTBOpEHill mpu-
€ITHAHUMU MOJIeKyJIaMu MOBEPXHEBO-aKTUBHOI peuoBUHU. Ancop6biiis BDA Ha MmoaudikoBaHOMY OEHTOHITI MOCUITIO-
Bajlacsi TIpu 30iMblIeHHI iOHHOI cuiau. AmncopOuiiiHa moBeniHka B®MA Ha OeHTOHITI, MomudpiKoBaHOMY
MOBEPXHEBO-aKTUBHOIO PEYOBUHOIO, BifNOBifala KiHETUUHIN MoJiesli TIceBA0-aApyroro nopsiaky. Haiikpariie nosicHio-
BaJjia afcop6iito i3otepma Jlenrmiopa. Ancop6iist BOA Ha MoaudikoBaHOMY OEHTOHITI MPOXOAUTH Kpallle TPy GiTbII
HU3bKIill TemmiepaTypi. 3riTHO 3 eKCIIEpUMEHTAIbHUMU pe3yjbraTaMu (izruuHa aacopOliisi € MeXxaHi3MOM, SIKMI BifTo-
Bimae 3a agcop6uito BDA Ha MmonndikoBaHOMY OEHTOHITI.

Kawuosi croesa: oicgpenon A, adcopbuis, Kinemuuui mooeni, mepmoouHamixa, Moouikoeanuii 6eHmoHim.
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YAAJTEHME BUCDOEHOJIA A U3 BOOAHOI'O PACTBOPA BEHTOHUTOM,
MOINOULINPOBAHHBIM ITOBEPXHOCTHO-AKTHWMBHbBIM BELLIECTBOM

WccnenoBanu npupoaHbiit 0eHTOHUT, MOAMGMUIIMPOBAHHBII TOBEPXHOCTHO-aKTUBHBIM BEIIIECTBOM, UCTIOJIB3YEeMbIM
st ancopoumu 6ucdenona A [2,2-6uc (4-ruapoxkcudenunn)nponana; BMA] u3 BogHbIX pacTBOpoB. M3yueHa KMHETH -
Ka afgcopOLu, paBHOBECHE U TEPMOAMHAMMKA MEK Iy TToBepXHOCTAIMU agcopbeHTa 1 BDA. B ycioBusix 60iee KUCIbIX
sHaueHuil pH ynanenune BDA yBennuuBaaoch 6aarogapst HeiiTpaibHoii hopme Mosekynbsl BDA u ruapodobHoii 1o-
BEPXHOCTH, CO3/IaBaeMoii TipucoeauHeHHbIMU MoJiekyaamu [TAB. Ancop6uust BOA Ha MmonubuIMpoBaHHOM OEHTO-
HUTE yCUJIMBAJIACh IIPU YBEJIMYCHUM MOHHOM CUJIbI. AicopOiimoHHoe noBeneHue bBMA Ha ykazaHHOM OEHTOHUTE, CO-
OTBETCTBOBAJIO KWHETUYECKOI MOJIEIN TICEBI0-BTOPOro nopsiaka. Mzorepma JIeHrMropa Jiydiie BCero onuchiBaia aj-
copbuuo. BPA sddexkTrBHee agcopbupyercst mipyu O6oJiee HU3KOW TeMmneparype. CormacHO 3KCIeprMeHTalbHbIM
pesysbraTaM, puzndeckasi aacopOLMs SIBJISIETCSI MEXaHUM3MOM, OTBevarolnum 3a aacopouuto DA Ha moauduimpo-
BaHHOM OEHTOHUTE.

Katouesovie caoea: bucgenon A, adcopbuus, Kunemuueckue mooeau, mepmooUHAMUKa, MoOUGUUUPOBAHHbLI DeHMOHUM.
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