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Abstract : In this paper, the mechanism of adsorption of tannic acid using palygorskite were studied. The adsorption kinetics was
studied based on the pseudo-first order rate equation and the pseudo-second order equation. Thermodynamic parameters for the
adsorption were determined using the Van't Hoff equation. Studies found that sorption kinetics was described by a pseudo-second-
order model. Both the rate constant and the initial adsorption rate firstly increased and then decreased with the increase of temper-
ature. However, the increasing of the initial concentration of tannic acid caused the decrease of the rate constant and the initial
adsorption rate. The physicial adsorption of tannic acid on palygorskite was proposed. The process was exothermic with the
decrease of the degree of freedom. The enthalpy value of adsorption of tannic acid on palygorskite adsorbent was about 20 kJ/mol.
The adsorption of tannic acid on palygorskite adsorbent was driven by the collaboration of hydrogen bonding, electrostatic force
and hydrophobic interactions of tannic acid molecular with adsorbent. In conclusion, the palygorskite adsorbent was useful for the
adsorption of tannic acid due to large capacity for the adsorption of tannic acid.
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Fig.2 Pseudo-second-order sorption Kinetics of tannic acid on octodecyl trimethyl ammonium chloride
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Table 1 Adsorption rate constants, equilibrium amount and the correlation coefficients for adsorption of

tannic acid by the octodecyl trimethyl ammonium chloride modified palygorskite
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condition k/(g mg +min~" ) ge/(mg-g ) h/(mg+g *min” ) R
30 0.01270 205.8 537.6 0.99
YE RE
i £/ °C 45 0.01800 199.2 714.3 0.99
temperature
60 0.008789 184.8 300.3 0.99
l 600 0.060160048 144.9275362 1263. 601086 0.99
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1000 0.01269871 205.7613169 537. 6344086 0.99
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Table 2 The thermodynamic parameters of tannic acid adsorbed by octodecyl trimethyl

ammonium chloride modified palygorskite

WA T vk B/ (mg- L)

original concentration AH/ (Kl mol™) AS/(J- mol™ K1)
400 -19.8838 -63.3959
600 ~18.6059 - 63.4408
800 -20.4899 -71.4597
900 -22.6739 ~79.3862
1000 -19.2378 -69.4859
1100 ~22.5850 ~80.4937
1200 -23.1753 -82.8074
1300 ~23.9094 -85.6591
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