CHAPTERI

INTRODUCTION

1.1 Scientific Rationale

have been commerciali j widespreadly a d not only in the fields
of personal care produ i . ST g al soil for agriculture and
stewater treatment, gel
actuator, etc., where water Y,0r wat - 0 important.

Early superabsorbents : chemically modified starch and
cellulose and other poly paly(ethylene oxide) PEO
Vi ‘ . When lightly cross-
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all of which are hydreph
linked, chemically or Eysically, these polymers becamd

ater-swellable but not
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Today’s Sperabsorbent polymers are made from partially neutrahsed lightly
Cross- l@ WfTﬂllﬁaﬂ)iWhﬂ)ﬁ S])q wﬁtﬁi a H’formance
versus co8t ratio. The polymers are manufactured at low solids levels for both quality
and economic reasons, and are dried and milled in to granular white solids. In water
they swell to a rubbery gel that in some cases can be up to 99wt% water. The extent

of water absorption depends primarily on the types of hydrophilic monomers, the



initiation system, the degree of crosslinking, the method used to precipitate the
polymer, and the ionic strength of the test fluid. There has been increasing in the
synthesis and various applications such as high water sortion of new superabsorbent.
Many attempts have been made to develop new superabsorbents though methods such
as irradiation and chemically crosslinking. Superabsorbents can be prepared by

simultaneous copolymerization and one or more monofunctional crosslinking and one

multifunctional monomer or by : homopolymer or copolymer in
solution. The latter involve n whlc&st step, the linear polymer is

o —
synthesized in the absei slinking in the second step, the
synthesized polymer i i ?‘\\‘ al reagent or irradiation
(1-4).
In recent y ) ve been done on the
characterization and swélli i \ it prepared by simultaneous
free radical co-polymerizatio i‘ :..f ] t e presence of an initiator and a

crosslinking agent. An increased.swetli

e

swelling capacity, is obtained by adjustments to the coneentraiion and composition of
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cen investigated for the

of superabsorbents, such as the

the initial monomer ‘
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production of contact lens§s and artificial organs in biomedicine, as an adsorbent for
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variety of dyes, ﬂollutlon from dye wastewater is gue of the majorgenvironmental
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ecosystems and thus humans. Although some treatment methods have been
developed, economic removal of dyes still remains a significant problem. Adsorption
has evolved into one of the most effective physical processes for decolorization of

textile wastewater. The most commonly use adsorbent for color removal is activated



carbon but it is relatively expensive. The application of the other adsorbents such as
peat wood, fired clay and some other low-cost materials has been studied and recently

received further attention owing to their economic advantages.

1.2 Objectives of the Research Work

1.2.1 , -(crotonic acid)] by foamed
solution po @l parameters such as mole
fraction of otoric ac ~.o and crosslinking agent

n ture, and agitation rate

1:2.2 i 2 7- physical properties of the

1.2.3 ng polymer.

1.2.4 To study ele stem redox reaction.
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1.3.1 Obtained poly(AAm-co-CA) which can absorb great amounts of water

125 To ap .‘:'JJ mer to treating dye

and dye solution.

1.3.2  Improved high water absorption of this newly synthesized copolymer.



1.3.3 Confirmed donor-acceptor concept for the monomer pair used in this

research.

1.4 Scope and Workplan of Research Work

The Acrylamide-crotonic acid superabsorbent polymers were prepared by free

the reaction parameter: > synthesized"e olymer are investigated.

The important reactio faiira befter result.is asfollows:

arch work.

. f 732 .
polymerization By chafiging theffello g parameters so as to attain an
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appropriate reaction-eendition:

: _9 (acrylamide/crotonic
)

50, 60, and 70°C.
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UN, N N, -tetramethglethylcnedlamme (TEMED) ratlo at : 0.5/2.0,
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d) The effect of crosslinking content : N, N’-methylenebisacrylamide

70/30.

b) The éff ct of reaction températures at 45,

(N-MBA) at 0.5, 1.0, 1.5, 2.0% wt



1.4.3  Characterization of the newly synthesized polymer by means of :
a) Identification of functional group and structure in the copolymer by
Fourier transfrom infrared spectroscopy.
b) Surface morphology of the copolymer by scanning electron

microscopy.

¢) The water absorbency of the synthesized polymer in distilled water,

1.4.4
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