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Summery

The polymers containing heterogeneous aromatic rings such as triazole
compounds are polymers that have a high thermal stability and are widely
used in the water purification, as they are used as ion exchangers in the ion
exchange technology as it is an effective, economical and environmentally

friendly methos.

The present study included preparation of the mercaptotriazole monomer
starting with terephthalic acid, then four different polymers of this monomer
were prepared by the condensation polymerization through the direct reaction
with terephthaldehyde monomer to form polymer P; using microwave
technology, while polymer P,, which is a polyamide, was prepared using
interfacial polymerization with succinyl chloride monomer, while polymers P;
and P, were prepared using solution polymerization with monomer of

dichloromethane and 1,4- dibromobutane respectively.

The prepared polymers were characterized using infrared spectroscopy,
elemental analysis and thermal analysis including the thermogravimetric
analysis, differential thermogravimetric analysis and differential scanning
calorimetry. The thermal study showed that the presence of the amide group
(difficult to decompose) increases the thermal stability of polymer P,
compared to P, which contains the azomethine group, which reduces its glass
transition temperature and thus increases its flexibility compared to P,, the
length of the aliphatic chain of polymer P, also gave lower thermal stability

and greater flexibility compared to P;.

The study also included an analytical study to test the ability of the
prepared polymers and their efficiency as ionic exchangers to remove
mercury (II) and lead (IT) from their aqueous solutions, as they are among the

most dangerous heavy metals due to their bioaccumulation.



The factors affecting the removal efficiency such as treatment time,
acidity, temperature and initial concentration were studied, by treating 0.05 g

of polymer and 5 ml of 200 mg/L solution of metal ions.

The result of the analytical study showed that the maximum loading
capacity of mercury (II) ions were 19.8, 19.7, 19.6 and 19.58 mg/g for
polymers P;, P,, P; and P, respectively at pH=2 and time 120 minutes for
polymers P,, P; and P, and 90 minutes for polymer P, and temperature 40 °C,
while polymers P,, P,, P; and P, achieved the highest loading capacity of lead
(II) 1ons of 11.5, 18.79, 19.57 and 19.44 mg/g at pH=5 and temperature 40 °C
and took 90 minutes to reach equilibrium, and The percentage of mercury ion
removal for the four polymers ranged between 97-99%, and for lead ion
removal using polymers P,, P; and P, it ranged between 93.9-97.8%, while

the percentage of lead ion removal using P; was 60.3%.

The used polymers were regenerated by treating them with hydrochloric
acid at concentrations of 2 and 3 molar for different periods of time. The best
recovery potential was obtained at concentration of 3 molar of hydrochloric
acid, but at varying rates depending on the strength of the metal ions bonding
with the polymers on the one hand and with hydrochloric acid on the other

hand.

This study also included the study of adsorption isotherms through the
application of the Langmuir equation model and the Freundlich equation
model. The practical results of the adsorption of mercury (II) and lead (II)
ions at concentrations ranging from 100 to 400 mg/L, using the polymers
under study showed a good agreement with both Langmuir and Freundlich
1sotherms, as they gave good linear relationships and correlation coefficient
(R%) that can relied upon to describe the system which indicates to the
possibility of chelating bonding and ionic exchanges (chemical adsorption) as

well as the physical adsorption on the surface of the polymers.
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