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Fast-swelling porous starch-g-poly(acrylic acid) superabsorbents
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Abstract The fast-swelling porous starch-g-poly(acrylic

acid) (St-g-PAA) superabsorbents were prepared simply by

free-radical graft polymerization between acrylic acid and

potato starch in the aqueous phase by using Triton X-100

as the pore-forming agent. The porous superabsorbents

were characterized by FTIR and scanning electron

microscopy. The effects of weight ratio of acrylic acid to

starch and the Triton X-100 content on water absorbency

were investigated. In addition, the effects of Triton X-100

on swelling rate, water absorbency in 0.9 % NaCl and in

the artificial urine solution, and reswelling ability were

studied in detail. The superabsorbent prepared with an

acrylic acid/starch ratio of 6:1 and a Triton X-100 content

of 0.4 % has a water absorbency of 683 g g-1 in distilled

water and 72.8 g g-1 in 0.9 % NaCl. The content of Triton

X-100 has great influence on the water absorbency and the

swelling rate. The porous sample prepared with 0.4 %

Triton X-100 only needs about 5 min to reach 80 % of its

equilibrium water absorbency which is obviously shorter in

comparison with the nonporous sample (about 90 min).

The porous samples also show nice urine absorbency and

excellent reswelling ability. We believe the reported

method may find some applications in preparing novel

porous hydrogels.
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Introduction

Superabsorbents, a type of cross-linked hydrophilic poly-

mer with 3D structure, could absorb a large amount of

water. Superabsorbents received much attention and are

widely used in many fields because of their superior

characters to traditional absorbents, e.g., sponge, cotton

and pulp [1–3]. Many researchers have tried various

methods to enhance properties, such as swelling ratio,

swelling rate and gel strength of superabsorbents by

introducing clay minerals, natural polymers and interpen-

etrated polymeric networks, etc. [4, 5]. For example, Zhang

et al. [4] prepared one-pot fabrication of chitosan-g-

poly(acrylic acid)/attapulgite superabsorbent composite

particles. Li et al. [6] reported wheat straw-based super-

absorbent resins and studied their applications as adsor-

bents for the removal of ammonium and phosphate.

For many practical applications, e.g., baby diapers and

sanitary towel, we not only need high swelling ratio, but

also very high swelling rate of superabsorbent materials.

Although many superabsorbents with very high swelling

ratio have been prepared, most of them need a few hours or

even a few days to reach the swelling equilibrium due to

slow water diffusion into a glassy polymer matrix, which

seriously hindered their applications. It is very important

but challenging to prepare fast-swelling superabsorbents

[7]. Swelling rate of hydrogels depends on swelling

capacity, size of particles and specific surface area of the

superabsorbents [8]. There are two ways to enhance the

swelling rate of superabsorbents according to the previ-

ously reported literatures [9]. Swelling rate of superabsor-

bents prepared via graft-copolymerization is faster in

comparison with those prepared by homo-polymerization

owing to the free mobility of the grafted chains [10, 11].

Huh et al. [12] reported polysaccharide-based superporous
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