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Abstract In this paper, a six-factor and five-level

orthogonal test was designed to investigate the influence

factors on the solution absorbency of poly(acrylic acid-co-

acrylamide) super absorbent resin (PAA/AM SAR). The

results showed that the mass ratio of AA to AM played a

predominant role in the synthesis of high-performance

SAR. The copolymer composition F1was 0.625 for the

optimal absorbency copolymer. To control the copolymer

composition, the reactivity ratios of AA and AM, which

were 0.365 and 0.753, respectively, were determined at

60 �C using the integral method. The concentration of

residual monomers was measured by ultraviolet spectro-

photometry (UV) and gas chromatography (GC) methods.

The copolymer composition was controlled by molar

fraction of monomer AA f 0
1 = 0.64, monomer conversion

at 80–90 % and copolymerization at 60 �C. To improve the

solution absorbency and water retention, PAA/AM SAR

was modified by polyvinyl alcohol (PVA), cellulose and

kaolin clay (KC). It is worth noting that the sample mod-

ified by the feed AA and AM PVA significantly increased

the deionized water absorbency to 1,617 g/g and KC

enhanced the 0.9 wt% NaCl absorbency to 189 g/g, which

were higher than those of the commercial products. The

chemical structure of copolymers was characterized

by carbon-13 nuclear magnetic resonance spectroscopy

(13C NMR) and fourier transform infrared spectrum (FTIR)

and their pore morphology was investigated by scanning

electron microscope (SEM).
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Introduction

As a functional polymer material, superabsorbent resin

(SAR) has been widely used in industry, agriculture, for-

estry, health supplies, food and other fields [1]. Generally,

SARs can absorb large quantities of water or other aqueous

fluids to several thousand times their own weight in a short

time [2] and possess excellent water retention even under

pressure [3]. Due to the increasing demand of SAR, it has

attracted enormous interest in both fundamental study and

practical application. To date, considerable advances have

been achieved toward the lower production cost and the

synthesis of high-performance SAR with high water

absorbency, good salt tolerance and excellent water reten-

tion properties. Many kinds of materials have been used for

preparing SAR. However, acrylic acid and acrylamide are

the most popular materials for preparing SAR because of

their low production cost, simple but mature production

technology and high water absorbency [4]. Kabiri [5], Lee

[6], Wu [7] etc. used the following methods to solve these

problems: SAR can be modified with synthesized polymer

[8], inorganic clay and natural polymer. Some improve-

ments were gained that the water absorbency was higher

than 900 g/g in deionized water and 90 g/g in 0.9 wt% NaCl

solution for the commercial product [9].

In this work, the optimal condition of preparing PAA/

AM SAR was studied by a six-factor and five-level

orthogonal test [10]. The range analysis of the orthogonal

test revealed that the mass ratio of AA to AM was the key

influential factor on the solution absorbency of PAA/AM
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