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Zeolites synthesized from coatfly osh. were ottracting huge ottention in current ero of reseorch becouseof their uncomplicoted, unhozardous synth-esis woy. Thte Jco-irienaly properties hove opened o wide field ofapplicotions of using these materiats in different te:cnnologiioiiy i*portorrt fields such os catorysis, adsorptionond gos seporotion' Hence, the commercial zeolite ZSM-;ond zeolite y with their modified forms which weresynthesized from coolfly ash is used to test their applicotions os adsorbents and ion conducting materiqlsZeolites are ion conducting and dietectric materiols. The complex electricdl properties such os of zeolitehove been the subiect of intense studies for more than three decades. These properties of the zeolites aremoinly reloted to the chemical composition, si/At rotio, the type of exchangeoble cotions, degree ofexchangeobre cations, the stote of hydrotion and temperature. 
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Compared with other ionic crystolline solids, zeolites hove o high etectric conductivity. This conductivityresults from the greot mobility of exchangeable cotions. Thus zeolites can be regorded os weok electrolytes.Their conductivity is of the cations betwe;n close sites. Dc conductivity of modified form of ZSM-S and y werestudied.

K[yral0$ts$; cFA, Si/A,t rotio, DC Conductivity, modified form of ZSM-S 0nd y.

II\ITftODUCTtrS}\I:

The study of variation of DC conductivity with 1000/T over fly ash prepared HZSM-s, Hy and theirmodified form with cd++ and Zn++. thg circuit diagram is as shown,in Figure -1 jt contains ionic conductivitycell' muffle furnace' DC source, DC voltmeter, DC micrometer. lts melting point is 1500 0C and lowcoefficient of thermal expansion. The pellet otrrrpr" uro.r'riro, can be rund*i.h"o between two brasselectrodes' 81 and 82' which internallymake good contacts with the centrar rod F and one supporting rod Gof the frame through the base plate respectively. The maximum height of the sample which could besandwiched between two electrodes is about Lmm, The marbretires are used to support the entire frame,also serve as electrical and thermal insulators.The muffle type furnace is used to give temperature up to1000 0c' For measurement of ionic conductivity in micro porous materiars, water must be removed from thepores' as the presence of any water has been observed tosignificantly affect the condLrctivity.All the samples of the modified forms of zeolite were pelretized under an appropriate amount ofpressure of 5 tons"The diameter (d = 13mm) and thickness (t'= Lmm) of sampre peilet is measured. Thepellet is placed between two brass electrod.es of the .onor.ting ceil. The centrar rod is tightened to makegood contact between brass electrodes and pellet surface. The conducting cell is placed inside the mufflefurnace' such that marble foil M1, has got the same size as that of the muffre furnace, covers the mouth ofthe furnace' The connections are made as shown in Figure -1. The temperature of the furnace increasedgradually from ambient to 900 oc. To make good eiectrical contacts, tighten the rod F further. Thetemperature of the furnace is measured by a thlrmo."rrl .r,,or3ted directly to give the temperature in
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ji3l,l-J,iii;rhecurrentisnoted,tt ffi;*.i,allowed to cool
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based on the po'" op"nii;'l*,;;*;'i;: ;.T:fl]::: i:"il:material with Mobil Five (MFt) topotogy.

The MFlstructure is built up by'-u secondary building units (sBU); the smallest number of To4 units,where T is si or Al, from which zeolite topology is built whiih are linked together to form a chain and theinterconnection of these chains leads to the formation of the channel system in the structure Faujasite y isaccording to the lnternational Zeolite Association, the structure is a FAU typeu, which crystarizes in thecubic space group Fd3 m with a lattice constant ranging from about zq.z-zs.tAdepending on the frameworkaluminum concentration' cations, and state of hydration.This zeolite is most conveniently visualized as beingformed from24- tetrahedra cubic octahedral units (sodalite cages), joined through hexagonal prisms (alsoknown as double 6-rings), The structure can be viewed as the diamond structurf, with the sodarite cagesplaying the rore of carbon atoms, and the doubre 6-rings the rore of c_c bondsZeolite Y is the most important catalytic zeolite] unJirl"n"rally synthesized in the Na form. Most ofthe catalysis of interest is acid catalysis, which requir", ,eptrcing tbe Na cations by protons, converting thesieve into the H-form' This cannot be done by direct ion .*lh.nge, since most H-faujasite are not acid stabre.An indirect strateSy is therefore used. An ammonium exchange is carried out, followed by a calcination todecompose the NH4 + cations into ammonia and protons.soriiion conducting materiars have grown interestdue to their potential applications in various electrochemical devices such ls fuel ceils, batteries, sensorsand electro chromic display deviceslo. Although, a vast number of various solid electrolytes have alreadybeen identified but the development of chemically and thermalry stable super ionic conductors still remainsone of the prime goals of research in solid state electrochemistry and materiar science. Currentryconsiderable efforts are being devoted to the synthesis and characterization of inorganic materiars, whichform a new class of solids with properties, combining the high chemical and thermal stability.The electrical properties of zeolites solid ion conducting materials and related pore or channelstructures have been the object of intense studies for more than three decades. Most of the experiments onthese micro porous solids have been done by Freeman and Stamires and by schoonheydt andUytterhoevenll-1a focusing on the mobility of the exchangeabre cations in zeorites by means of dierectricspectroscopy' Zeolite contains mobile cations which are tocateo in sites, in cavities, on the channel walls andfree within the channels co-ordinate with water molecule's. These cations compensate the negative chargeof the zeolite framework. since cations are free, they can ,ora ao new positions under the influence of anexternal electric field' which causes the electric charge transport. lfis conductivity and dielectric relaxation.compared with other ionic crystalline solids,.zeolites have a'r,Lt utuctric conductlritrr.-rr. This conductivityresults from the great mobility of exchangeable cations. Thus zforites can be regarded as weak erectrorytes.Their conductivity is of the cations betwe'en close sites. The mobility of exchangeable cations in zeolites hasbeen investigated by electrical conductivity measurementle-22. Beattie and Dyer have shown that electricalconduction of zeolites occurs by the migration of cations4l. At room temperature the conductivity increasessharply on adsorption of water in the zeolites, Freeman and stamires served a strong dependence of
;:'ff;::;i:jf,f:.JaYpe of cation in ZSM-5 and Y tvpe zeotite and proposed the existence of at teast
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SAMPLE HOLDER

Figure -3.: circuit diagrarn to *rlea$ure sc conductivity

SfiSUtTS ANts ilISCU$SIOI{:
D' c' canductivity of Husrvr-s and rnodified forms sf t{zsM-s with cd+* and ?n+*:Figure -2 represent the plot of variation of dc conductivity with 1000/T of HZSM-S. From theconductivity plot of HzsM-s sample it is observed that a, iernp.rature increases the conductivity increaseslinearly' with pure zsM-s, in which less number of mobile free carrier are available hence the density ofmobile ions for conductions leads to the less conductivity. rt could be expected that exchange with highmobility protons H+ would create an increase of the conductivity. ln case of modified HzsM-s samples withdivalent cd++ and Zn++ the conductivity is also high foi high temperature. But the conductivity for H+ formswas sharperthan divalent metal formsof zsM-5 which iJiurrtritifreinl* i,rrr"l.8 and Figure 3.9. Thismay be due to increased ionic radii of zinc and cadmium with respective to protons, which has beensuggested as a potential reason for the increased activation energy and decreased conductivity of the metarmodified zeolite.

Another reason may affect that, in zeolites, the anionic framework sites are created by frameworkaluminum and are univalent 49' During the ion exchange i*o or tfiese univarent sites must be in anappropriate arrangement to'electro statically charge batlnce a divalent ion, from the geometry of theframework and distribution of aluminum among the T site, could lead to a reduced number of mobile cationsand a reduced number of accessible hopping sites (increasing the distance between available sites,decreasing the conductivity), thereby decreasing the conductivity and increasing the hopping activationenergy in zeolite' The specific conductivity in H.T- region is depends on the numbei of ions per unit cer, onthe nature of the exchangeable ion. As trre zslt-s samples modified with increasing in Zn++ and cd++ metalion percent in exchange solutions during ion exchange, the dc conductivity of thJ modified samples weregradually decreases as the ion percent increases in the exchange solution, ihi, ,.y be due to reducing tlienumber of accessible hopping sites' Fig. 3 and 4 comparative ilhlstration of the variation of conductivity withrespect to the 1000/T for H+ and post modified forms of zeoliies(co++ and Zn++) with increasing of metalions percent' From the conductivity plots it was observed thqt conductivity not only a function ofexchangeable metal ions but also the percent.of the metal ion, pr.runt in the zeorite rn case of all the preand post modified forms the linearity predicted by
Arrhenius law is almost perfect in the region of the higher temperature (H.T.). et low temperature(L'T') important deviations of linear behavior were observeo. itris may be indicating that other mechanismoccur at that temperature' The deviation from straight line behavior in the row temperature region is furtherdependent on the relative importance of two phenomenon$ toni. conductivity and dipole absorption
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From the above observations the conductivity is greater in H-ZSM-S sample than Zn (2wt%, 4wt%and 6wt %) zsM-s and cd (2wt%, 4wl% and 6wt %) zslt-s. rhe variation of the conductivity as a function ofnature of exchangeable cations follows the order H+>Zn++ >Cd++ for ZSM_5 zeolite. From the plot it is learntthat at higher temperature the conductivity is high and it linearly reduces with temperature. rt is observedthat the as the metal percent of divalent cations in.rurr., trc activation energy increases which leads todecrease in conductivity
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"".n,,:"n:l]".I::f :::]::r":1.::i::,:r:,lllention in riterature on the conducting properries of zeorites,perhaps due to early reports revealing a high frequency relaxation in these ,r."i'.Ir, ['ffi:::ffi:wealth of crystallographic knowledge pertaining to the FAU structure, i.e., aluminum framework sites, cationpositions' etc' Fig' 4 represent the plot of dc conductivity verses temperature (1000/T) of Hy. lt is seen thatin all the modified forms of y samples with Zn++ and Cd++, the conductivity is high for high temperature. ltobserved that condirctivity increases with increasing temperature. For each sampte the Iinearity predicted byArrhenius law is almost perfect in the region of the higher temperature (H.T.). At low temperature (1.T.)important deviations of linear behavior are observed. The specific conductivity is greater in Hy sample thanZinc and cadmium modified forms with the different metar ion percents.
This is because protonic forms mobility values are much greater when compare to the Zinc andcadmium ions due to its structural features. ln zeolite Y, activation energy for cation transport was observedto monotonically increase with increasing cation percent; this was attributed to decreased electrostaticinteraction between the charge balancing iation and the anionic framework site. As the metal ion percent ofzinc and cadmium increases (in the exchange solution) the same trend was observed as that was observedfor zeolite zsM-5 samples. cd (6wt %) Y sample given lowest conductivity when compared with the otherZwt% and 4wt% of CdY forms' The variation of the conductivity as a function of nature of exchangeablecations follows the order H+ > Zn++ > Cd++ for y zeolite . '
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si*:!*ctric sttjdy fif *"{*, xr:** ant* [*l++ r**dt,;t*d }ms:}{t* N%w "{; x** ?-q:*iitrty *yr.lthr,*i;+, t} trrtrrrflfy *:;h.The dielectrical studies have been performed on pre and post modified forms of zeolites ZSM_5 andY' These studies deal with the influence of absorbed moiecules or cation exchanges on erectricar propertiesof the sample' Electrical conductivity and dielectric properties have been experimentaily studied for manysynthetic and natural zeolites, with various cationic compositions (di-valent cations with increasing cationconcentration) in the presence of different adsorbents or in dehydrated form. At low frequencies (up to 10MHz) dielectric properties are dominated by cation ;rrpr o.t*een sites located at the same or differentzeolites cavities' Thus they are very important to understand ion exchange, morecurar sieve effects or hightemperature catalysis and also to evaluate zeolites as a solid electrolyte. Local (intra sites) motions areexpected to contribute at higher frequencies.

$tj &fl th4 fi $IV Aru # t*rufl f_ w litflltu\:
The dc'conductivity, dielectric properties of HY, HZSM-s zeoiites prepared from coal fly ash and theirmodified forms were measured' ln our observations conductivity as a function of nature of exchangeablecations follows the order HY > ZnY > cdY zeolite and H ZSM-5 > Zn ZSM-5 > Cd zsM-5 zeolite. In both the type
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ofthesamp|esasthemetalpercentincreasestheAlr',,"*o,[I*t*ta;ffi*o*,
*::':::jly^r, jlrtl::,.h:,conductivitv. is high for high temperature. rn the case of zeorite y sampres
as the temperature increases sudden drop in the conductiviiy was observed in the case j;;, ;";.r;;il:;due sudden decrease in framework aluminum content. Further for each sample the linearity predicted byArrhenius law is almost perfect in the region of the higher temperature (H.T.). At low temperature (1.T.)important deviations of linear behavior are observed in both type of sample. The deviation from straight linebehavior at high temperature region is dependent on the relative importance of lonic conductivity anddipole absorption.

From the observations it is learnt that at higher temperature the conductivity is high and it linearlyreduces with temperature. ln the study of dielectric constant as a function of frequency the dielectricconstant continually increases as freguency decreases, all metal loaded zeolite samples shows the samepattern' The dielectric relaxation in zeolites is assumed to be due to a change of dipole moment vector,formed between the cations in the cavities and framework anions, when the cations migrate. The adsorbedpolar water affects the relaxation phenomenon, ln our observations metal loaded zeolites capacitance,dieledric consant (e') decreases as the frequency increases this was verified by the literature that due tothe decrease in the dipole distance the freedom of the lattice decreases which in turn changes the electricalproperties of the zeolites.
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