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Production of superabsorbents from fungal chitosan
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Abstract Superabsorbent polymers (SAPs) were

prepared from fungal chitosan through three steps of

carboxymethylation, cross-linking, and freeze drying. The

alkali-insoluble material (AIM) of the cell wall of zygo-

mycetes fungus Rhizomucor pusillus was first pretreated

with 72 mM sulfuric acid at room temperature to release

the phosphates from the cell wall. The phosphate-free AIM

was then either subjected directly to carboxymethylation,

or treated with 72 mM sulfuric acid at 120 �C to extract

and recover the fungal chitosan prior to carboxymethyla-

tion. The carboxymethylated derivative of pretreated AIM

(CM-P-AIM) and carboxymethyl fungal chitosan (CM-f-

CS) exhibited 50 and 100 % water solubility, respectively.

Glutaraldehyde was subsequently added to aqueous

mixtures of CM-f-CS and CM-P-AIM to cross-link the

water-soluble fractions. These mixtures were then frozen at

-20 �C and freeze dried. The water-binding capacity

(WBC) of the final product obtained from CM-f-CS (30 %

of AIM) was 77, 30, 33 and 45 g/g after 10 min of

immersion in water, urine, 0.9 % NaCl and artificial blood

solutions, respectively. The respective WBCs of the prod-

uct obtained from CM-P-AIM (90 % of AIM) were 73, 22,

24 and 37 g/g at identical conditions. SEM micrographs

indicated that the SAPs prepared from CM-f-CS and

CM-P-AIM had porous sheet-like structures.
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Abbreviations

AIM Alkali-insoluble material

CM-AIM Carboxymethyl AIM

CM-P-AIM Carboxymethyl-pretreated AIM

CMCS Carboxymethyl chitosan

CM-f-CS Carboxymethyl fungal chitosan

WBC Water-binding capacity

FTIR Fourier transform infrared

SEM Scanning electron microscopy

Introduction

Superabsorbent polymers (SAPs) are the major ingredients

of different disposable personal hygiene products, e.g.,

infant diapers, feminine sanitary napkins and adult incon-

tinence articles. They are networks of fairly cross-linked

hydrophilic polymers that can absorb and retain up to

100 g/g of body fluids in short times [1]. Annually, around

1.6 million tons of SAPs are produced and are mainly used

in hygiene industries [2]. Nowadays, cross-linked polymers

of acrylic acid and its salts are most commonly used for

production of SAPs [1]. Polyacrylates are petroleum-based

materials which generally cannot undergo quick and safe

decomposition after usage. Therefore, significant demands

for these materials in disposable goods may raise different

environmental concerns in the future [3–5]. To solve this

problem, different research projects have been dedicated

for replacement of polyacrylates with SAPs produced from
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50190 Borås, Sweden

Iran Polymer and

Petrochemical Institute 123

Iran Polym J (2012) 21:845–853

DOI 10.1007/s13726-012-0092-4

https://link.springer.com/article/10.1007/s13726-012-0092-4


