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Abstract.

This project aims to prepare a new type of ion exchange membrameer touse it in
diffusiondialysis to recover hydrochloric acid from acidic waste and separate heavy metal ions.
polyvinyl alcohol membranes were grafted with acrylic acid and acrylamide using Graft
copolymerization "from" method, applying two ways; direct thermal heating, micewav
radiation.Several controlling factors agraftinglike (Themonomer'soncentration and ratio,
temperature andhe reaction tim¢ are discussedlhe appropriate conditions for grafting
process weréetermined A polyvinyl alcohol membrane grafted witkerglic acid and vinyl
pyridine was prepared by direct thermal heating under the appropriate synthesis conditions as
a comparison. FTIR spectroscopy, light microscopy and porosity test were used to characterize
the membranes' structure before and aftertigcaf Moreover, the membranes' mechanical
properties were studied before and after grafting in terms of tensile strength and elongation,
where a decrease in tensile strength and an increase in elongation after grafting were
significantly observed. The memames have been functionally described by calculating the
maximum swelling and ion exchange capacity (IEC). In order to recover hydrochloric acid
using several membranesith different monomer concentrations and ratios at room
temperature and 70°C. The paihyl alcohol membrane grafted only with acrylamide (100%)

at a concentration of 10% w/w showed an acid permeability] of £ 0.0049 m/h) and a
selectivity (S =10@® ¥ superior to the commercial membrane -DFOB which has a
permeability and selectivitfj; = 0.004 m/h, S=24), respectively, at room temperature. In
addition, the best permeability was recorded by polyvinyl alcohol grafted with acrylamide and
acrylic acid 70:30) membrane atj¢ =0.015 0r@/h) and selectivity (S¥ 4 .), Tt&se results
haveexceeded the commercial membrddie-120 which has a permeability and selectivity

(R = 0.009m/h), (S=18.5), respectively. Moreover, the diffusion dialysis's retention
coefficient of heavy metal ions separation {§®b?, Cd?, Zn*?) was calculatedThe water

flow rate and the pore were mathematically calculated at 0.039872hL/m and 0. 25¢
respectively, for polyvinyl alcohol grafted with acrylamide and acrylic acid (50:50) membrane
using ultrafiltration with an applied pressure of 4 bar.
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