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Over the past several decades, there is extensive use of cosmetic and personal care products (CPCPs). The occurrence 

of CPCP residues in domestic sewage, municipal waste water and waste water treatment systems is inevitable. The 

monitoring results showed their ambient accumulation exhibiting an increasing trend during the past few years. Among 

the observed constituents of CPCP residuals, parabens are a group of compounds of concern because of their popularity 

as additives. Due to their potential toxicity and estrogen-mimicking property, the presence of parabens also poses a 

potential threat to the stability of microbial communities in a biological treatment system as well as in the ecological 

environment [1]. Hence, there is a need for search for new ways to additionally eliminate those contaminants. 

In this study the microgranular starch acetate (SA) and cross-linked starch acetate (CSA) were synthesized and tested 

as a potential sorbents for removal of alkyl parabens from aqueous medium. Preparation of CSA has been achieved via 

two - step reaction approach (see Fig. 1). SA microgranules were obtained by reacting potato starch granules with acetic 

anhydride using aqueous NaOH solution as a catalyst and further cross-linked with epichlorohydrin. Otherwise, starch 

granules can be first cross-linked with epichlorohydrin and then reacted with acetic anhydride. In both cases the dually-

modified starch derivatives with the same degree of substitution of acetyl groups of 0.2 and 0.4 were obtained. 

 
Fig. 1. Synthesis scheme for preparation of SA and CSA 

 

The adsorption of alkyl parabens, namely methylparaben, ethylparaben and propylparaben, on SA and CSA 

microgranules in water has been investigated by employing the equilibrium adsorption method. It was found that 

adsorption of parabens on SA and CSA proceeded quickly during the first 10 min. The Langmuir, Freundlich and 

Dubinin–Radushkevich adsorption models were used to describe the adsorption isotherms and the main parameters of 

adsorption models such as the Langmuir sorption capacity (QL), the Freundlich constant (nF) and the Dubinin-

Radushkevich adsorption energy (EDR) values were calculated and revealed that adsorption occurred due to physical 

forces. 
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