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Figure 1 Preparation of cationic hydrogel bead
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Figure 2 " C Solid-state NMR spectrum of cationic hydrogel
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Figure 3 FT-IR spectra of cationic hydrogel samples
(A) pure hydrogel; (B) dye-loaded hydrogel; (C) Acid Black 10B
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Figure 4 Appearance (a) and surface morphology (b) of cationic hydrogel bead
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Figure 5 Time profile (a) and fitting curves of intraparticle diffusion model (b) for the adsorption of Acid
Black and SDBS by cationic hydrogel bead
(Experimental conditions: C, =100mg/g. m=0.03g, T=30C. pH=7)
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Figure 6 Equilibrium isotherms for the adsorption of Acid Black and SDBS by cationic hydrogel bead
(Experimental conditions; T=30°C, m=0.03g, pH=7, t=15h)
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Preparation and Adsorption Properties of Cationic Hydrogel Bead

FANG Run'?**, CHEN Yi-ting"?, WU Hua-zhong'*
(1. Department of Chemistry and Chemical Engineering s Minjiang University, Fuzhou 350108, China;
2. Engineering Research Center of Green Dyeing and Finishing in Fujian Provincial University, Fuzhou 350108, China)

Abstract: A novel cationic hydrogel bead with high adsorption capacity was prepared by solution polycondensation and
inverse suspension polymerization using formaldehyde, acetone and triethylenetetramine as raw materials. The chemical
structure and surface morphology of the hydrogel bead were characterized. The adsorption behavior and mechanism of
hydrogel bead for anionic dye Acid Black 10B and surfactant sodium dodecyl benzene sulfonate (SDBS) from aqueous
solution was investigated via batch experiments. Experimental results showed that cationic hydrogel bead had high
cationicity and abundant polar functional groups. The adsorption was attributed to a combination of electrostatic attraction
and intermolecular interactions, such as hydrogen bonding, and the adsorption efficiency increased with decreasing solution
pH. During the adsorption, adsorbate molecule permeated into the bead and then was adsorbed onto the inner surface of the
hygrogel. Therefore, the adsorption process was governed by the diffusion of the adsorbates inside the hydrogel matrix,
which enabled a high adsorption capacity.

Key words: Cationic hydrogel bead; Solution polycondensation; Inverse suspension polycondensation; Adsorption
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