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KINETIC AND ISOTHERM STUDY
OF 2,4,6-TRICHLOROPHENOL'S FAST ADSORPTION
FROM AQUEOUS SOLUTIONS BY SYNTHESIZED
MAGNETITE-BENTONITE NANOCOMPOSITE

Organic pollutants in water have been the main contaminations of concern for man. 2,4,6-Trichiorophenol (TCP), is a foxic
carcinogen phenolic derivative which exists in effluenis of chemical industries and the removal of this pollutant is critical. As
the removal of TCPfrom industrial effluents is important, various techniques have been applied such as adsorption, chemical
oxidation, chemical coagulation, and anaerobic biodegradation. In adsorpfion techrigue, nanobenfonite is considered as a
suitable adsorbent due fo the low cost, small size of particles, large surface area, naturally available, and infense adsorption
capacity. To separate adsorbent particles easily through an external magnetic field, magnetic nanomaterials, such as Fe O,
can be fixed on nanobenionite. In this research, magnetized benfonite nanocomposile was synthesized for fast adsorpfion of
TCP from aqueous solutions. The adsorbent was characterized by a Vibrating-Sample magnetometer (VSM), Transmission
Electron Microscopy (TEM), Fourier Transform Infrared spectroscopy (FTIR), X-Ray diffraction (XRD) and Zetasizer
Nanoparticle analyzer and the effect of adsorbent dose; pH and contact fime parameters on the adsorption process of TCP
were evaluated. Moreover, the isotherms and adsorption kinetics were studied. The pH 5 was considered as the optimal pH.
The results of kinetic experiments showed that by increasing the contact time, the adsorption efficiency was increased and the
equilibrium contact time was found to be about 60 minutes. In optimal pH and equilibrium time (60 min) conditions with the
adsorbent dose of 1g/L, the percentage of adsorption by magnetized nanobentonite was achieved 96.777% while unmodified
bentonite adsorbed 68.25% of TCP in equilibrium time of 3 h. The experimental data of adsorption indicated more conformity
with the pseudo-second-order and Langmuir isotherm models. As a deduction, nanchenitonite with high adsorpiion capacity
was prepared from benionite mines of Iran and magnetized by Fe O, leading fo easy and fast separation of nanocomposite
TCP from the solution.
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Piznuna ximia npoyecie o6pobru sogn

omonerpamarid. [IprMernenie HaHOGEHTOHUTA B aAcopOITMOHHON TeXHOIOTHH 0GYCIOBIEHO TeM, YTO TAHHBIH aaco-
pPOEHT MMeeT HU3KYIO CTOMMOCTh, MATEIHM pasMep YacTHI], GONBITYIO TIOIIATE TOBEPXHOCTH, HHTEHCHBHYIO aJIcopOITH-
OHHYIO CITOCOOHOCTE U ABISIETCS JOCTYITHEIM MPHPOTHBEIM pecypcoM. UToOB JeTKo OTIEIUTh YacTHIIH ancopbenTa
¢ TIOMOTITBIO HATOXKEHHOTO BHEITHETO MATHUTHOTO TOJA, HA HaHOOS HTOHUTE 3aKPEIUIAIOT MAaTHUTHEIE HAHOMAaTepHa-
nel, Takke Kak Fe, O, B paGoTe paccMoTpeH CHHTE3HPOBAHHBIA HAMAarHHYEHHBIH HAHOKOMIIOZHT OEHTOHHWTA, KOTO-
pHii puMensiercs jid 6eicTpoit ancopbuuu TCP 13 BogHEIX pacTBopoB. JIns xapaktepuzaiinu ajcopbeHTa TpHMeH -
I MAarHHTOMETp ¢ BHOpaitueil obpasia (VSM), TpaHCMHCCHOHHYIO 3IEKTPOHHYI0 MHKpockonuio (TEM), undpa-
kpacHyto @yppe-cnexkTpockonuio (FTIR), pertreHobekyio midpaxnun (XRD) 1 aHanH3aTop HaHOUAcTHIT Zetasizer.
Hsyuany BIUAHEE TAKHUX TAPAMETPOB, KAK KOIMIECTBO aacopberTa, pH 1 mIpoTol KU TeIbHOCTE KOHTAKTA B IIPOIECCE
ancopbmun TCP. KpoMe Toro, H3yIamyd H30TepPMBl B KHHETHKY aIcopOrun. ONTHMAaTbHBIM CUHTATH 3HaueHKe pH 3.
PesynbraThl KHHETHYISCKHK DKCIIEPHMEHTOB MTOKA3aIH, YTO MPH YBEIHIeHWH BpeMeHH KOHTaRTa >(PQERTHBHOCTE a7~
COpOIIMH VBEMMIHBATACh M PABHOBECHOE BPEMS KOHTAKTA COCTABIAIO IpUMepHO 00 MHH. B ONITHMAIBHEIX VCIOBHAX
pH 1 pasHoBecua (60 MHH) IpH Jo3e amcopbenta 1 r/mv? ancopBiing HaMATHHYEHHEIM HAHOOEHTOHHTOM TOCTHTATA
96,777 %, ToTIa KaK HeMOTH(MHITHPOBAHHEH OeHTOHUT agcopbuposan 68,25 % TCP mpu paBHOBECHOM BpeMeHH 3 1.
DRCIIepUMMeHTATBHEIE JAHHbIE TTOKAZAIH, 9TO aJIcopOIid HanboJIee COOTBETCTRYET MOJEITH TICEBIOBTOPOTO TIOPIIKA 1
uzorepMe Jlenrmiopa. ChoelaH BEIBON, UYTO HaHODEHTOHHT ¢ BEICOKOM amcopBbIiHoHHOR CcHOCOOHOCTEIO,
HONYYeHHBIH 13 GeHTOHATOBRX maxT Mpana n HamMaraudennbii Fe O, obecliednBaeT eTKoe W OHICTPOE yIATEHHE
HanokoMiosuTta TCP 13 pacTBOpa.
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