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Adsorption of acid scarlet 3R by Ca/CTS/ FA composite from aqueous solution

HAN Shuang-yan, LI Bei-gang

(College of Chemical & Environmental Science, Inner Mongolia Normal University, Hohhot 010022, China )

Abstract : Dye—containing wastewater has caused severe water pollution. In this study, a new adsorbent, Ca/CTS/ FA composite prepared by
loading chitosan and calcium ion onto fly ash was used to remove acid scarlet 3R(AS 3R) from aqueous solution. The optimum adsorption con—
ditions and adsorption properties were investigated. Adsorption kinetics and thermodynamics and recycling of the composite adsorbent were
discussed. Results showed that solution pH, adsorbent rate, contact time and oscillation frequency all affected AS 3R adsorption. The ad-
sorption process could be well described by pseudo—second—-order kinetic equation(R*=1.00). The isotherm data were fitted the Langmuir, Fre—
undlich and D-R models, with Langmuir model being better than others. The average adsorption energy obtained by D-R model, the appar—
ent activation energy and thermodynamic results showed that AS 3R was adsorbed through chemisorption, physical adsorption and hydrogen
bonding. The negative values of adsorption Gibbs free energy changes(AG ) and the positive values of adsorption enthalpy changes(AH ) in—
dicated that the adsorption process of AS 3R had spontaneous and endothermic nature. The FA/CTS/Ca material could be regenerated by 0.01
mol+ " NaOH solution and reused at least 8 times for dye removal from aqueous solution. The regeneration rates were higher than 99%.

Keywords: fly ash; chitosan ; composite material; acid scarlet 3R; adsorption
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Figure 1 Effect of pH values on AS 3R adsorption on

cosmposite adsorbent
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Table 1 Kinetic and isothermal adsorption models
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Figure 2 Effect of shaking frequency on AS 3R adsorption
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AS 3R adsorption
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Figure 5 Adsorption isotherms of AS 3R on Ca/CTS/FA adsorbent
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Table 2 Kinetic parameters fitting for AS 3R adsorption onto Ca /CTS/ FA at different temperatures

UG B3 ATy T

PG B3 AT T

VS AN WRHELEE/K  geep/mgeg? PRy ooimgeg e hafgemg omin® g Jmg-g P
AS 3R 298 252.67 0.062 0.891 4 0.011 250.00 1.000 0
313 254.64 0.080 0.953 8 0.012 256.41 1.000 0
328 256.97 0.076 09717 0.013 256.41 1.000 0

% 3 AS3R 7£ Ca/CTS/FA EIRBFH) Langmuir, Freundlich 0 Dubinin—-Radushkevich Z58 F 2l & 53
Table 3 Parameters fitting Langmuir, Freundlich, and Dubinin—Radushkevich isotherms for AS 3R sorption on Ca /CTS/FA

Langmuir HFESE

Freundlich J7F£2%%

Dubinin-Radushkevich 2S5

/K

Gue/mgee’ b/Lemg” R? n R? Gun/mgrg”  B/mol*-k]?  E/k]-mol™ R?
298 333.33 0.039 1 0.998 2 7.17 0.981 4 322.86 -0.006 7 8.64 0951 1
313 344.83 0.041 5 0.996 0 7.36 0.978 4 337.89 —-0.006 1 9.05 0.992 8
328 357.14 0.042 7 0.996 3 7.99 0.991 0 360.98 —-0.006 0 9.13 0.986 9
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Figure 7 Comparison of adsorption properies of adsorbents
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