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ABSTRACT

The adsorption of aflatoxin B; from aqueous solution on several adsorbents
was studied at laboratory scale. The adsorbents used in this study were the
commercial toxin binder, the commercial bentonite, activated carbon, the commercial
zeolite, synthetic Na-X zeolite and synthetic sodalite zeolite. The mixtures of 0.25 %
w/v of adsorbent/solution ratio were shaken at 200 rounds per minute for 24 hours at
25, 37 and 45 degree Celsius. The adsorbed amount of aflatoxin B; was gained from
determination aflatoxin B; concentration left in the solution by using UV-VIS
spectrophotometry at a wavelength of 362 nanometer. The experimental data were
fitted with both of the linearized Langmuir and Freundlich models to describe
adsorption behavior, estimate the adsorption capacity and affinity constants. The
obtained results revealed that adsorption behavior of aflatoxin B; could not be
applicable to linearized Langmuir model. The better results achieved with the
linearized Freundlich model, as demonstrated by the higher correlation coefficients.

This implied that the adsorption behavior of aflatoxin B; on these adsorbents were



Vi

multilayer/multiple site adsorption. Among the studied adsorbents, the commercial
toxin binder was the best adsorbent, giving the highest adsorption capacity and
affinity constant, followed by the commercial bentonite, activated carbon, the
commercial zeolite, synthetic Na-X zeolite, and synthetic sodalite zeolite, respectively.

In addition, the experimental data were transferred to 2D Table Curve program.
They were fitted with the generalized Langmuir model, generalized Freundlich model
and modified Freundlich model to evaluate the estimated maximum capacity, the
distribution coefficient and the heterogeneity factor. For most adsorbents, the
generalized Freundlich model showed more suitable than the generalized Langmuir
model. As compared with linearized models, the most data could be better applied to
generalized Freundlich model. In this study, the commercial toxin binder could
effectively adsorb aflatoxin B; from aqueous solution when compared with other
commercial adsorbents, since it had the highest estimated maximum capacity, the
distribution coefficient and the heterogeneity factor. For synthetic zeolites, both  Na-
X and sodalite, had slightly different adsorption ability on aflatoxin B;. However,
they had smaller adsorption ability than other adsorbents did. For all adsorbents, the
adsorption capability for aflatoxin B; had been more favourable at low temperature as
explained by exothermic adsorption process. This method was useful for screening

adsorbent and for predicting efficacy before evaluating their efficacy in vivo.
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