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KINETICS OF ADSORPTION OF MIXED POLILU

FANTS
BY ORGA NOBENTONITE
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Abstract

Quantitative substitution of the Interlayer cations of
trimethylammonium 10ns (HDTMA) was per
able to ﬂimuhancmmi}f adsorb toxic mets] cations and organic pollutants, The
adsorption of Acid Yellow 99 (¢ ‘

xtile dye and pp™
and mixture was performed. Kinetjes data of adsorption were w

es model forall i

smectite by hexadecyl
formed in order (o prepare adsorbent
lon from their single solutions
el represented by

7r4uudn~:4&1'(1n{i-f‘n'dm' Kinets eshivated adsorption SVSICIs.
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Introduction

Simultaneouys adsorption of varioys organic
wastewaters by low cost adsorbent is
The modification of clay
mineral and therefore to

Numerouys Studies

and morganic pollutangs from textile
promising technique for their purification [.1].
minerals by surfactants is a method to hydrophobize the
Increase the adsorption capacity for organic pollutants.
have been focused on the adsorption
compounds onto organo-clay minerals [2-4] and only few on adsorption of meta]
10ns [5]. The latter revealed (hat organo-clay minerals have ability to adsorb meta]
lons. Recently, simultaneous adsorption of various organic and inorganic pollutants
has incrcasing]y altracted attention [1]. In this paper local bentonite clay
(Bogﬂvina) rich in smectite was modified with HDTMA ion. The obtained

2. Organoclay was used for adsorption of pp2* 10n and textile dye Acid Yellow 99
i (AY 99) from their single solution and mixture,

of ‘nonionic organic

£ Experimental

® Bentonite was obtained from Bogovina, Serbia. |t was crushed, ground and sieved
[]"'Gugh a 74 um sieve. Hexadecy] trimethylammonium (HDTMA) bromide, Acid
--YE”DW 99 (AY 99) dye and lead (I1) nitrate was supplied from Alfa-Aesar
6 Chemicg] Company, with a chemical purity of 98%, 40% and 99.999; respectively.
B iNa-rich bentonite was prepared by procedure according to [6]. The cation exchange
§-apacity (CEC) of Na-rich bentonite (0.633 mmol/g of clay) was determined by
_iflndard ammonium acetate method [7]. The surfactantfbentonitc: ratio was 0.633
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mmol HDTMA-bromide per 1 g of bentonite dried at | 10 °C in order to replace g}
exchangeable cations in interlaminar layer (1CEC value). The solution ofi
HDTMA-bromide was dropedwised added into stirred Na-rich bentonie]
dispersion. After stirring during 24 h, the dispersion was filtered, washed with
distilled water until the filtrate was Br- free (tested with 0.1M AgNO3).
sample was dried at 80 °C [8-9] i
All experiments were carricd out under conditions: t=25°C, solution volume ;
0.050 din’): concentration of AY 99 or Ph2* ip single and mixed solution (C,,zsg__-
mg dm™): mass of adsorbent CFliaeaen = 10.01 £). A period of 24 h was taken ag
cquilibrium although in some experiments equilibrium was reached m uch earlier. B
The AY 99 concentration was estimated by Thermo Electron Nicolet Evolutiop
500 UV-VIS Spectro-photometer at Anax=449 nm while the Pb** concentration wag
estimated by iCAP 6500 Duo ICP, Thermo Scientific Spectrometer at Apy=220.4 ¢
nm. It was previously confirmed that the presence of Pb?* in AY 99 solutions did
not affect either the position or the intensity of the dye absorption band.

.._ h

Results and Discussion

- - ~ . . -~ 24 - . .
I'he effect of contact time on the adsorption of AY 99 or ph> from their single and
mixed solution onto HDTMA-bentonite is presented in Fig. |.
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_ | Table 1. Kinetic parameters for adsorption |

C-P-2

LA

Adsorbate p—— — /4 e ;]‘ e L
[mg o] AmegT]  Jeme! min]
CAY 9T as 166.67 9.9+10" (1.9985
Iy 51.3] 32.063 4.8%10" ().9995
AYYY from mixiure 21925 2500.00 4.7%7107 ().9985
Pl Hrom mixiyre 227G 23 8 YO0 (9950

The validity of pseudo-second-order kinetic model wis confim
close to unity and o

ied by # coellicient
vod agreement benween oo

»and ¢, values.
Conclusion

Organobentonite was obtained by modification of local ¢

hexadecy! trimethylammonium lons. The adsorption of Acid
and Pb" ion from their single solutions
adsorbed from mixture then from single solution, while pp*'

from single componen; solution. Kinetics data of adsorption wer
by pseudo-second-order kinetics mod

ay (Bogovina) with
‘ellow 99 textile dye
and mixture was performed. A Y99 is better
IS better adsorbed
¢ well represented
¢l for all investivated adsorption systems.
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