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Superabsorbent polymers (SAPs) are hydrophilic polymer chains with three
dimensional networks and their capacities to absorb many hundred times their weights
of water through dissociation, ionic functional groups were prepared and their

characterization were investigated.

Natural polymers consist of many hydroxyl and carboxyl groups, named gum
arabic (GA), the arabinogalactan biopolymer or carboxymethyl cellulose (CMC), the
glucopyranose monomer that making up the cellulose backbone, that has linear chain
of B (1-4) linked D-glucose units, were grafted with some hydrophilic monomers
having one or more functional groups, in order to increase the hydrophilic character
of the grafted hydrogels. Acrylic acid, acrylamide and N- vinyl pyrrolidone were used
individually or as mixture in grafting of natural polymers .Ten hydrogels having
different chemical compostion were prepared. Ammonium persulphate (APS) was
used as, the intiator in free radical addition polymerization the prepation of the
hydrogels. Two types of the cross-linkers were used, N-N’-methylenbisacrylamide
(MBA), and sodium hexameta polyphosphate (SHMP) as chemical and physical

cross-linker, respectively.

Maximum degree of swelling Ds was considered for selection the best
concentrations of the starting materials such as, main polymers and their grafted
monomers, polymerization conditions like initiator, cross-linker, type of cross-linker,
pH, type of the ions present in the swelling medium solution and type of water used

for swelling (riverwater, rainwater or deionized water).

Water —retention percentage (WR%) and degree of saturation of the sandy soil
samples were measured depending on the agriculture land soil of Mosul city which

where brought to the polymer laboratory.



Different instrumental analysis method were depended for characterization of
the prepared hydrogels and their starting materials, such as, FTIR, XRD,SEM and
DSC-TGA thermal analysis.

The following results were concluded from the studied hydrogels: the following
concentrations were finally considered for preparation of the examined hydrogels.2.50
% w/v of GA and CMC concentration was depended. 7.0 ml, 12.0ml or 2.0 ml of 85
% w/v AA: NaOH, 50 %w/v AAm or 50% w/v VP: H20, respectively were used as
individual concentrations or as a mixture for preparation of different hydrogels.5.0%
w/v APS initiator and 4.0% MBA chemical cross-linker or 71.4% w/v SHMP physical

cross-linker considered as suitable concentrations for highly swelling hydrogels.

The result exhibited that chemically cross-linked hydrogel (GA-g-AA) was
acted as the best hydrogel, where that swelled to 1822 g/g in deionized water, whereas
(GA-g-AAm), (GA-g-AA and AAm) chemically cross-linked and (GA-g-AA and
AAm) physical cross-linked, beside (GA-g-AA) physically cross-linked hydrogels
were more stable in their swelling character in the river water (400 ppm hardness )or
calcium chloride or magnesium  sulphate solutions prepared in different

concentrations.

Degree of saturation and water-retention percentage have shown that the above
mentioned hydrogels were more suitable for mixing in 0.1% w/w with sandy soil for

retain water for long time in comparison with sandy soil alone.

The pH studying of the swelling medium has shown the that neutral pH (means
around 7.0 was the best pH for swelling medium for hydrogels maximum water

absorbency).

FTIR spectroscopy of the raw materials used, and their prepared hydrogels were

investigated and all their functional groups were characterized. XRD analysis of



(GA-g-AA) physical cross-linker hydrogel was selected as typical sample for
investigation and its crystalline structure would improve the three-dimensional
network structure. SEM images and quantitative analysis were studied for (GA-g-AA)
chemically and physically cross-linked hydrogels and a comparison analysis has
shown that porosity and folded surface layer are more in physical cross-linked than
the chemical. In additional, physical cross-linked samples have more elastic nature,
which increase its three-dimensional structure than the chemical sample which is more
compact and rigid. DSA-TGA thermal analysis have shown, that hydrogels have
became more thermally stable after grafting, specially in chemically cross-linked
hydrogels, whereas thermally became less stable in case of physical cross-linked

hydrogel unless mixture of grafted monomers was used.



