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A B S T R AC T

Polyaniline adsorbent prepared by chemical oxidation was developed to remove the humic 
acid (HA) in aqueous solution. The adsorbents showed the high adsorption capacity for aque-
ous HA with the maximum adsorption amount 126.58 mg g−1, and the adsorption isotherm 
obeyed the Langmuir model. The adsorption kinetics followed an initial diffusion-controlled 
and then an attachment-controlled adsorption process. The HA adsorption was not much 
impacted in the presence of Na+, K+, while Ca2+ ion in aqueous solution can evidently enhance 
the HA adsorption. The HA adsorption on polyaniline decreased with increasing solution 
pH owing to the electrostatic interaction between imine and amine of polyaniline and disas-
sociated HA. The HA molecules adsorbed on the polyaniline can be effectively desorbed in 
0.1 M NaOH solution, and regenerated adsorbent can be repeatedly used in the subsequently 
adsorption–regeneration cycles.
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1. Introduction

Humic acid (HA) is one of major constituents of dis-
solved organic matter in natural water which is derived 
from soil humus and plants [1]. The presence of HA may 
pose several severe problems in drinking water produc-
tion. For example, HA has been found to react with chlo-
rine to form carcinogenic disinfection byproducts (e.g., 
trichloromethanes, haloaceticacids) [2]. Recent research 
showed that HA can cause membrane fouling during 
the fi ltration processes in drinking water treatment 
[3,4]. Therefore, it is desirable to remove HA in drinking 
water resources.

Due to its simplicity and high effi ciency, adsorp-
tion is considered as the most practical approach for 
the removal of HA in natural water. Various adsorbents 

such as activated carbon [5–8], metal oxides [9–10], 
resins [11–12] and amino adsorbents have been devel-
oped to remove the aqueous HA [13–15]. Among them, 
amino-adsorbents have been found to have a strong 
affi nity for aqueous HA owing to the strong interaction 
between the carboxyl and phenolic groups of HA mol-
ecules and the protonated amino groups of adsorbent 
[13–15]. For example, the aminopropyl functionalized 
mesoporous silica showed the high adsorption capac-
ity for aqueous HA due to the electrostatic and hydro-
gen bonding interaction between surface aminopropyl 
groups and HA molecule [13]. Aminated polyacryloni-
trile fi bers prepared by surface modifi cation were found 
to be very effective in removing aqueous HA [15]. The 
polypyrrole adsorbents with a high zero point of zeta 
potential were reported to be effi cient for the removal 
of aqueous HA [16]. Chitosan hydrogel beads [17], chi-
tosan coated polyethyleneterephthalate granules [18], 




