
1944-3994/1944-3986 © 2019 Desalination Publications. All rights reserved.

Desalination and Water Treatment 
www.deswater.com

doi: 10.5004/dwt.2019.23549

* Corresponding author.

143 (2019) 268–273
March

Adsorption study of Pb(II) onto a novel calix[4]resorcinarene-chitosan hybrid

Prio Santosoa,*, Chairil Anwarb, Juminab, Dwi Siswantab, Suharsoc, Keisuke Ohtod

aDepartment of Chemistry, Faculty of Sciences, Institut Teknologi Sumatera, Lampung, Indonesia 35365, 
email: santosoprio99@gmail.com
bDepartment of Chemistry, Faculty of Mathematics and Natural Sciences, University of Gadjah Mada, Yogyakarta, Indonesia 55281
cDepartment of Chemistry, Faculty of Mathematics and Natural Sciences, University of Lampung, Lampung, Indonesia 35145
dSaga University, 1-Honjo, Saga 840-8502, Japan

Received 4 April 2018; Accepted 30 November 2018

a b s t r a c t
Adsorption of Pb(II) ions by a novel calix[4]resorcinarene-chitosan hybrid (CCH) compared with 
tetrakis-chloromethyl-C-4-allyoxy-3-methoxyphenylcalix[4]resorcinarene (CAMR) and chitosan 
adsorbent using the batch method has been carried out under variations of pHs, contact times, and 
Pb(II) ion concentrations. The optimum conditions of the adsorption of Pb(II) ions occurred at pH of 5 
for CCH and CAMR adsorbent with the contact time for 2 h and at pH of 2 for chitosan adsorbent. The 
results show that the adsorption process of Pb(II) ions by the CCH, CAMR, and chitosan adsorbents 
is pseudo-second-order kinetic model with the rate constant (k) of 6.86 × 10–2 g/mg min for CCH. In 
addition, the adsorption model of Pb(II) ions by CCH tends to follow Freundlich adsorption isotherm 
model, while CAMR and chitosan adsorbent tends to follow Langmuir adsorption isotherm model. 
Adsorption capacity (Xm) of CCH to Pb(II) ion is the largest than CAMR and chitosan. Thus, the CCH 
is the potential alternative adsorbent to absorb of Pb(II) ions.
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