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Abstract

Polyacrylonitrile (PAN) and bentonite (B)/zeolite (Z)-PAN composites were prepared by
direct polymerization of acrylonitrile (AN) and AN adsorbed onto B and Z. PAN and the
composites were subjected to amidoximation procedure to obtain polyacrylamidoxime
(PAO), B-PAO and Z-PAO compositions. The structural features were evaluated by FT-IR,
XRD and SEM analysis. The adsorption dependency of the materials on ion concentration,
temperature and time were investigated for Pb%* and uo, 2* The adsorption capacities of

B/Z-PAO composites were higher than those of pure PAO. The values of enthalpy and
entropy changes were positive. The kinetics of the adsorption was well defined by the
pseudo second order rate model. For the use of 1 M HCI as a regenerative effluent, the
composites were reusable for five sequential treatments without any change in their
structures whereas PAO completely gelled in the first use.
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Ewstrzzl Polyacrylomitibe (PANE and  benionsie {BW
seolie (ZpPAN composites were prepared by dimect
pebymerizatan of serylesarile (AN) and AN adsobed oo
B oamd Z PAM s the comgesiles wene subgectid 1o ani-
doxemation  procedere o oblain polyacrylamidoxime
(PADH, BPAD and Z-PAQ compositions. The siructural
fzanmes were evaluated by FT-TR, XKL and SEM analysis.
The adseption dependeney of the malerigls an s gon-
cemkration, Icn:p:ﬂlnr! and time were investigated for
Fo** and UD,". The adearption capacities of BGZ-PAG
campusiies were higher thas thase of pure PAL, The val-
ues al enthalpy and sotrapy changes wers positve. The
kimetics of the adsoeption was well defined by the psendo
secand arder rate model. Far the use of 1M O as o
regeneraive effluem, the composaes were reasable Far five
siquien il toeatments witheni any chasge m thiie staicles
whenzas PAD completely gelled im the firsd nsc.

Eerwards  Adsorpiion - Palyacrvlooirnile - Compasies -
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The adsorption processes ane generally known to be one of
the mos effecive technigees for removal and recovery of
hesvy metel wns becanse af the sconomic and envimi-
mntal concems, Adsorbens with siong offiniy asd kagh
leadimg capacity for targeted metal jons bave been devel-
oped by modifications of the surface of various subsiraies,
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such as polymers and clays with metal complexing groups
[1=3]. Whalsi symehetic ion-exchange resies are expensive io
use i a large seabe, mavaral matenials such o clay wnd zee-
It g el asified ammiongal the low-cost adaombenrs [2, 4, 5]

Bemtonite (BE is the clay manly compased of monl-
meoailloante, which is & 21 wype of sluminosilicave. Dis
crystalline siuciire pressits an damin aoabedral layer
bepwesm twa tetrahedral livers af slica, Compesation of
thee negative charges of their laminar edges by isomorphons
substivations raguares catkons, denceminated exchasge cat-
tomes (Ma, T, Mg et ), The specific affinmy of some metal
cations sl s urandd e bentonite & oof interest oo
adsorpiton applicaiions [6]. Unlike bentonite, zeolies are
crysiulline porows solids, with pores und chasmell sysiems in
the malecular size renpe of 3K-3000 pm. They are also
teetisalicates that codisast of corner sharing AlDy amd S0y
letrahedra. These phiysicochemical features are consadered
1o e e basis for iheir iminense impariance in caiolyss,
separatson, and jon exchange. Mowral zeoltes have -
cuchange capabaliny 1o preferentially remose unseanicd
heavy metals. This umique property makes zecliles favosr-
uble for wasewater treatmena [7].

The aggregition and coagulaien of zeelite and clay
particlis useder Sarving omdins of Tenperiine and
clectralyies lead variisons in Sow propertics of these
manerals. This ks am andesired feature for their practical use
of these minerals o5 adsorhenis, 2. 0 its colums appli-
cations [8-10]. Having a compesite of & mineral and 2
pedvmer might be helpful to overcoms: (ks limitation, the
manesal dispersed im the polymer netwark may enable ihe
usee of maneral o palymer itsell a5 an adsorhem confined in
im molited and proctically osable iedwan o adquatic
sidutioms. Besade this, the pasticles embedded m a network
sirengibien the siruciure and preveni sis collapse in bad
sodveis. The enhancememt in sdsorgiive femures can alsa
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