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Abstract

In this research, preparation of activated bentonite and polypyrrole
composites as adsorbents are discussed and the capability of separation of

arsenic ions from aqueous solution are studied.

The use of Iraqi bentonite and polypyrrole composites for the removal of
arsenic is investigated. Bentonite clay from (Qara Tappah) region is
selected for this study because it is pure clay with high surface area.
bentonite clay has been treated to be converted from not activated bentonite
to activated bentonite by using Na,CO; with concentration ratio (7.5 %)
under limited conditions of activation, extraction and drying.
Characterization of not activated bentonite and activated bentonite has been
performed by X-ray diffraction (XRD). The results show that after
bentonite activation, the basal spacing d (001) has been decreased in its
value as a function of (Na,COs/ bentonite) activation ratios. The calculated
basal spacing d (001) for Qara Tappah bentonite is 14.456 °A, whereas
under 7.5 g soda: 100 g bentonite, the value became 12.679 °A. The reason
behind these results is due to the replacement of Ca ions by Na ions in the

interlayer of montmorillonite structure, So Na-bentonite is formed.

In this study, it is found that the removal efficiency of arsenic by non-
activated bentonite is 99.1%, while the removal efficiency by activated
bentonite is 99.5%.

Also the conductive polypyrrole composites are prepared using non-
activated bentonite, activated bentonite and different surfactants such as
poly(vinyl alcohol) and poly(ethylene glycol) in the presence of FeCl; as an
oxidant respectively. The products are investigated in term of chemical
structure  with  Fourier-transform  infrared  spectroscopy (FTIR).
Characterization of polypyrrole and bentonite composite by Fourier-

transform infrared spectroscopy (FTIR). Results show that polypyrrole is
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inserted between bentonite atomic planes. Intercalated bentonite surfaces
are covered by conductive polypyrrole particles with uniform size and
arrangement, which increase the adsorption capacity of the composite. The
characterization of  polypyrrole / Polyethylene glycol composite,
polypyrrole / Polyvinyl alcohol composite by Fourier-transform infrared
spectroscopy (FTIR) shows the successful incorporation of surfactants
(PEG (Mw=4000,20000), PVA (Mw=14000)) in to the polypyrrole

structure.

The removal efficiency of arsenic by using polypyrrole composites listed in
the table below:

Type of adsorbent Removal efficiency (%)
Polypyrrole / PVA (Mw=14000) composite 90
Polypyrrole / PEG (Mw=4000) composite 99.6
Polypyrrole / PEG (Mw=20000) composite 92.7
Polypyrrole / non-activated bentonite 99.7
Polypyrrole / activated bentonite 97

The adsorption of Arsenic from adsorbents, which is prepared from
aqueous solution, has been investigated in batch adsorber. The batch
adsorber is used to determine the equilibrium isotherms data. Adsorption
isotherm of arsenic onto adsorbents in batch adsorber has been determined
and correlated with the Langmuir, Freundlich and BET isotherm models.
The data for adsorption of arsenic on composite of PPY with PEG
(Mw=20000) and composite of PPY with soda bentonite are found to fit all

isotherm models.

The monolayer capacity, g, for composite of PPY with PVA (Mw=14000)
is found to be 0.186 which is higher than the values of q, for other
adsorbents, indicating that the adsorptive capacity of PPY with PVA
(Mw=14000) composite is higher than the other types of adsorbents. The

same results can be obtained from (Freundlich isotherm), where it can be
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seen that the values of k; for composite of PPY with PVA (Mw=14000) is
6.015, which is higher than the values of k; for other adsorbents. This
supports the above finding, that composite of PPY with PVA (Mw=14000)
has higher capacity. And the composite of PPY with Soda bentonite has a
maximum surface area 43.9 m?/g, indicating that the composite of PPY
with Soda bentonite has higher capacity (Q°=0.285)in BET isotherm
model. The isotherm having the highest x/m value- as extrapolated to C,
represents the preferred adsorbent. Composite of PPY with PVA
(Mw=14000) has higher (ge)c, value (0.741).

Finally, The experimental equilibrium isotherm data are found to be of a
favorable type and fitted Langmuir isotherm model better than the other

isotherm models.
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