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Abstract
Surface cross linking is a post-treatment process for superabsorbent polymers (SAPs) leading to an increase in the absorbency 
under load (AUL). This process is typically carried out through conventional heating method. In the current study, for the 
first time, microwave method was used for surface treatment process of SAPs based on poly(sodium acrylate). Diglycidyl 
materials such as 1,4-butanediol diglycidyl ether (BDDGE), polyethylene diglycidyl ether (PEGDGE), and ethylene glycol 
diglycidyl ether (EGDGE) were utilized as surface cross-linking agents. Also, N,N-Dimethylaniline was used as a catalyst for 
surface treatment of poly(sodium acrylate) SAP with diglycidyl materials as the external cross linkers. The results showed 
that surface treatment time can be reduced from 1 to 3 h in the conventional heating to a few minutes by microwave method. 
The use of catalyst in surface treatment solution resulted in higher AULs. The AULs of SAPs were increased from 14 g/g 
for unmodified SAP to 17.5, 19 and 20.7 g/g after surface treatment for surface-treated SAPs with BDDGE, PEGDGE and 
EGDGE, respectively. These results present the microwave method as an effective alternative candidate for thermal surface 
treatment of SAP which can have economic benefits from the viewpoint of time and energy consumption industrially.
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Introduction

Superabsorbent polymer hydrogels (SAPs) are lightly cross-
linked networks that have the ability to absorb and retain 
large amounts of water and physiological solutions. Supera-
bsorbent is widely used in various products such as water-
absorbing materials in feminine napkins, disposable diapers, 
adult incontinence products and agricultural applications 
[1–3]. Most commercial SAPs are made of polyacrylates 
derivatives. Since polyacrylates are non-biodegradable, their 
waste accumulation may give rise to some environmental 
concerns.

The swelling properties of SAPs under practical con-
ditions are tremendously vital for applications such as 

feminine napkin or agriculture [4]. Absorbency under load 
(AUL) is an important characteristic which shows a real esti-
mation of swelling and efficiency of SAPs [5].

The AUL is completely dependent on the nature of an 
SAP and its synthetic method. For instance, the simultane-
ous presence of an interpenetrating polymer network and 
nanoparticles can improve the AUL [6, 7]. Incorporation 
of an appropriate hydrophobic comonomer can improve 
the AUL. In this case, incorporation of an optimum amount 
of comonomer such as styrene has enhanced the swelling 
capacity and the swelling rate according to a previous report 
[8].

As it is mentioned above, the AUL can be varied by 
the synthetic conditions and methods. For example, the 
type and amount of cross linker can change the amount of 
AUL. Ramazani-Harandi et al. observed that with the same 
concentrations, polyethylene glycol diacrylate takes part 
in formation of an SAP gel with greater storage modulus 
and AUL, compared to triethylene glycol dimethacrylate 
as cross linker. On the other hand, the initiator type and 
concentration can also affect the mechanical and swelling 
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