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analyzed through the Smoluchowski classical model based 
on first-order and second-order kinetics.
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Introduction

Hydrogels are 3D-polymeric networks, which can be 
formed by physical or chemical cross-linking of various 
monomers. The 3D-networks enable them to show higher 
affinity toward water molecules or other biological flu-
ids [1, 2]. The hydrophilic networks can be responsive 
to temperature [3–5], pH [6], external stimuli [7], ion 
strength [8] and light and electric field [9, 10]. During 
the last 2–3 decades, hydrogels have attracted significant 
attention due to their unique properties. Hydrogels are 
used in vast fields such as tissue engineering [11], drug 
delivery [12], metal ions and industrial dye removal [13, 
14], water preservation in soil [15], control release of fer-
tilizers [16, 17] and adsorption of oil from aqueous solu-
tion [18].

In recent years, hydrogels have been exploited in 
many industrial, biomedical and pharmaceutical applica-
tions. One of such applications is to control the stability 
and rheology of colloidal fluid deposition onto a surface. 
Kaolin clay being a material, which forms a colloidal sus-
pension in water, is used in the production of ceramics, 
cements, coating pigments, paints and paper fillers. The 
removal of kaolin contamination from waste water is dif-
ficult because of its colloidal size and its inherent repul-
sive interactions.

Therefore, researchers have focused on methods for 
removing such type of contamination from wastewater. 

Abstract Present work reports the under pressure prepa-
ration of reduced gum rosin and acrylamide-based GrA-cl-
poly(AAm) green flocculant. Characterization of the syn-
thesized product was carried out by different techniques 
such as Fourier transform infrared spectroscopy, X-ray dif-
fraction method and scanning electron microscopy. In addi-
tion, several variables such as time, physiological pH, sol-
vent, pressure, monomer, cross-linking agent and initiator 
were examined to obtain maximum flocculation efficiency 
and explore the salt resistant swelling of the system. The 
maximum percentage swelling (Ps) at pH 7.0 and pres-
sure 8.0 psi was found to be 578 %. Thermal behavior of 
the flocculant was investigated and the synthesized sam-
ple showed higher thermal stability than the gum rosin. 
The effect of ionic strength and charges of various cations 
(Na+, Ba+2, Fe+3, Sn+4) on salt resistant swelling of GrA-
cl-poly(AAm) flocculant, in different salt solutions such 
as sodium chloride, barium chloride, ferric chloride and 
stannic chloride (NaCl, BaCl2, FeCl3 and SnCl4), was also 
studied. The synthesized sample was found to show ionic 
charge and salt concentration related behavior. Further, 
the removal of colloidal particles from wastewater through 
flocculation showed that GrA-cl-poly(AAm) exhibited sig-
nificant flocculation efficiency (95.18 %) at a dose rate of 
55 mg at 30 °C and pH 5.0. Flocculant capacity in saline 
medium was found to be maximum (99 %) at 1 % concen-
tration. Further, increase in saline concentration resulted 
in decreased flocculant capacity. The kinetics of the aggre-
gation of particles, deflocculation and reflocculation was 
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