ISSN No. : 2249-894X
Open Access
Monthly Publish

B RSN Mot THS-PRLX

Rt of Research 4
o NG

din Qualis Capes ' BRAZIL as B3

Review of Research Journal is a

Online International
e Multidisciplinary research
mmmenes  jouUrnal, published monthly In

English, Hindi & Marathi

Language. All research papers

submitted to the journal will be
| i double - blind peer reviewed
PRSI referred by members of the
editorial Board readers will
include investigator in
universities, research institutes
government and industry with
research 1 st in the general

=

~ PRINCIPAL
Shri H.I Budhivwami Mahavidyalara

.....
g et oeTa ke Pecrame & Peveas AL molemwm  Cogy light  EnquiEy Comtnzd Ln

Cnpymgiy © il - wesa levp word) | Bmasl U aer o0 | pgraal com B ra it oAl e



IMG-201 51 208-WA0008 jpg (480=500}

]
_@E‘E Intermational Research Journal
Monthly Publsh Online & Print

Review of Research
i_ |55m:-:-.: 214-AHE | F'E_g-”i]

e ——

UGC Sr. No. : 1232
Journal No. : 48514

T

F
i

Hisce 1"|
‘ 2010 ¥

i

LEPF PURBRLICATION
Website: www.ibp.world
Emaik ayisrj2011@gmail.com
Mobila No. i 9535359435/ 7218468492

! autoplay Slider

¥/
S
iy P*## f "
= T |




S

g REVIEW OF RESEARCH

A ACT FACTOR ; 5.1631{15F) 1558; TR49-ALX

VOLUME - 1 | 1E508 - # | MARGH - #01%

DBt CONDUCTIVITY OF He, Cd++ AND Zn++ MODIFIED ZSM-5 AND ZEOLTE'Y
USING FROM COAL FLY ASH

Kapure G, P." and Sheta 5. B.]
L2 g 5.8, College, Purna-{431511)
Email:gpk_2010@ rediffmail.com

ABSTRALT :

Faplites synthesized from coal fiy osh were attrocting huge gttention in cufrent erg af research because
of their uncomplicated, urhasardous synthesis way, The eco-friendly properties heve apened o wide field of
applications af using these moterials in different technologioglly impartant fields such os cotalysis, odsorption
and gos seporation. Hence, the commercial zeclile Z60-5 and zeolite ¥ with their modified forms which were
synthesited from coal fly ash is used to t85f their appications os adsorbents and fon conducting moterials

Feolites are fon conducting and diefectric materials. The compex electricel properties such as of 2ealite
have been the subject of Intense studies for mare than three decodes, These properties of the zeolites are
mainly related to the chemical composition, SifAl ratio, the fype of exchangeoble cotions, degree of
exchangeable cotions, the state af hdrotion and temperature,

Compored with ather lonic crystalline sedids, zeolites have o high electric conductivity. This conductivity
results from the great mability of exchangeabie calions. Thus zeolites con be regorded as weak electrolytes.
Their conductivity is of the cotions between close sites, De conducthity of modified form of 25M-5 and ¥ were
srudied.

KEYWORDS: CFA, 5i/Al ratio, DC Conductivity, modified form of Z5M-5 ond ¥.

INTRODLUICTION:

The study of variation of DC condwctivity with 1000/T over fiy ash prepared HESM-5, HY and their
modified form with Cd+ and Zn++, The circuit diagram i5 a4 shown in Figure -1 1t contains ionic conductivity
celi, muffle furnace, DC source, DC voltmeter, DC micrometer. its melting point 15 1500 OC and low
coefficient of thermal expansion. The pellet of sample under study can ba candwiched between two brass
alactrodes, B1 and B2, which internally make good contacts with the central rod F and one supporting rod G
of the frame through the base plate respectively. The maximum haight of the sample which could be
sandwiched between two electrodes is about Imm, The marble tiles are used to support the entire frame,
‘ also serve as electrical and thermal Insulators. The maffle type furnace Is used to give temperature up 1o
1000 OC. For measurament of ionic conductivity in micro porows materials, water must be removed from the
pores, 3 the presence of any water has been nhserved 1o significanthy affect the conductivity.

All the samples of the modified forms of zeclite were pelletized under an appropriate amount of
pressure of 5 tons. The diameter {d = 13mm) and thickness {t = 1Imm) of sample pellet is measured. The
pellet is placed between two brass slactrades of the conducting cell. The central rod is ightenad to make
good contact between brass elactrodas and pellet surface. The conducting cell is placed inside the mauffle
furnace, such that marble foll M1, has got the sama cize a5 that of the muffle furnace, covers the mouth of
tha furnace. The connections are made as shown in Figure -1, The temperature of the furnace increased
gradually from ambient to 300 OC. Te make good electrical contacts, tighten the rod F further. The
temperature of the furnace is measured by a thermocouple calibrated directly to give the temperature in
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EXPERIMENTAL:
my . SAMPLE HOLGER
[
Flgure -1: Circuft diagram to measure DC conductivity
RESULTS AND DISCLUSSION:

D. L. Conductivity of HESM-5 and modified forms of H25M-5 with Cd++ and Zn++

Figure -2 represent the plot of variation of dec conductivity with 1000/T of HZSM-5, From the
conductivity plot of HZ5M-5 sample it s observed that as temperature increases the conductivity increases
linzardy. With pure Z5M-5, in which less number of mobile free carrier are available hence the density of
maobile jons for conductions leads to the less conductivity. 1t could be expected that exchange with high
mebility protons He would create an increase of the conductivity, In case of modified HZSM-5 samples with
divalent Cd++ and Zn++ the conductivity is also high for high temperature. But the conductivity for He forms
was sharper than divalent metal forms of Z5M-5 which is illustrating in the Figure 3.8 and Figure 3.9, This
may be due to increased lonic radii of zinc and cadmium with respective to protons, which has been
suggested as & potential reason for the increaced astivation energy and decreased conductivity of the metal
maodified realite.

Another reason may affect that, in zeaolites, the anionic framework sites are created by framework
aluminum and are univalent 49, During the lon exchange two of these univalent sites must be in an
appropriate arrangement to electro statleally charge balance a divalent ion, from the geometry of the
framework and distribution of aluminum among the T site, could lead to a reduced number of mokils cations
and a reduced number af accessible hopping sites {increasing the distance between avallable sites,
dacreasing the conductivity, thereby decreasing the conductivity and Increasing the hopping activation
enargy in zealite. The specific conductivity In H.T. region is depends on the number of ions per unit cell, on
the nature of the exchangeable ion. As the Z5M-5 samples modified with increasing in Zn+ and Co++ metal
ion percent in exchange solutions dufing ion exchange, the de conductivity of the modified samples were
gradually decreasas as the jon percent increases in the exchange solution, this may be due to reducing the
number of accessible hopplng sites. Fig, 2 and 4 comparative illustration of the variation of conductivity with
respect to the 1000/T for He and post modified forms of zeolites{Cd++ and Zn++) with increasing of metal
lons percent. From the conductivity plots it was observed that comductivity not anly a function of
exchangeable metal lons but also the percent of the metal ions present in the zealite in case of all the pre
and post modified forms the linearity predicted by

Arrhenius law is almest perfect in the region of the higher temperature (H.T.). At low temparature
(LT.} important deviations of linear behavior were ohserved. This may be indicating that other mechanism
ootur at that temperature. The deviation from straight line behavior In the low termperature reglon is further
dependent on the relative importance of two phenomenans: lanie conductivity and dipale absorption
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Fig. 2: D.C. conductivity of fly ash synthesized HZSM-5 Zeolits
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Fig. 3 : D.C. eanductivity of fly ash synthesized HZSM.5 and
Cd Z5M-5 (2wt %), Cd Z5M-5 (dwt %) and Cd ZSM-5 (6 wit %) 2aoltes
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Fig. 4: D.C. conductivity of fly ash synthesiced HZSM-5 and
Zn ZSM-5 (2wt %), Zn Z5M-5 {dwt %) and In Z5M-5 |6 wt %) Zeolites

From the above observations the conductivity is greater in H-Z5M-5 sample than Zn (2w, dwtk%
and Gwt %) Z50M-5 and Cd [2wth, dwt™ and Gwt %) Z5M-5. The variation of the conductivity as a function of
nature of exchangeable cations follows the order HeaZne+ »Cd++ for Z5M-5 realite. From the plot it is learmt
that at higher temperature the conductivity is high and it linearly reduces with temperature. It is ohserved

that the as the metal percent of divalent cations increases the activation energy increases which leads to
decrease in conductivity
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D.C, Conductivity of HY and modified forms of HY with Cd+—+ and Tne+:

Zeclite ¥ have recelved the greatest attention in literature on the conducting properties of zeolites,
perhaps due to early reports revealing a high frequency relaxation in these materials, or because of the
wealth of crystallographic knowledge pertaining to the FAL structure, i.e., aluminum framework sites, cation
positions, etc. Fig. 4 represent the plot of de conductivity verses temparature [LODOST) of MY, It is saen that
i all the modified forms of ¥ samples with Zn++ and Cd++, the conductivity is high for high temperature. It
observed that conductivity Increases with increasing temperature, For each sample the linaarity predicted by
Arrhenius law Is almest perfect in the reglon of the higher termperature (H.T.). At low temperature (L.T.)
Impertant deviations of linear behaviar are observed. The specific conductivity is greater in HY sample than
Zinc and Cadmivm modifled forms with the different metal ion percents,

This Is because protonic forms mobility values are much greater when compare to the Fine and
Cadrlurm fons due to its structural features. In zeclite ¥, activation energy for cation transport was abserved
to monstonically increase with increasing cation percent; this was attributed to decreased electrostatic
interaction between the charge balancing cation and the anionic framework shte. As the rmetal lon percent of
fine and cadmium increases (in the exchange solution) the same trend was observed as that was ohsarvad
for zeolite 25M-5 samples, Cd [Bwt %) ¥ sample given lowest conductivity when compared with the other
Iwth and 4wtk of CdY forms. The variation of the conductivity as a function of nature of exchangeahle
cations foliows the order He = Znk+ = Cde+ fior ¥ zealite,
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Fig. 4 : DT conductivity of fly ash synthesized HY Zoalites

Dielectric study of H+, In++ and Cd++ modified Zeolite Z5M-5 and Zeelite ¥ synthesized from fly ash:

The dielectrical studies have been performed on pre and post medified forrms af reolites Z5M-5 and
Y. These studies deal with the influence of absorbed malecules or cation exchanges on electrical propertics
of the sample. Bectrical conduetivity and dislectric properties have been experimentally studied for many
synthetic and natural reolites, with varlous eationic compaositions [di-valent cations with increasing cation
concentration) in the prasence of different adsorbents or in dehydrated form. At law frequencies (up to 10
MHz) dighectric properties are dominated by cation jumps between sites located at the same or different
reclites cavities. Thus they are very important to understand ion exchange, molecular sieve effects or high
temperature catalysis and also to evaluate zeclites as a solid electrofyte. Local (intra sites) mations are
expectad ta contribute at higher frequencies.

SUMMERY AND COMNCLUISHON:

The de.conductivity, diefectric propertles of HY, HZ5M-5 2ealites prepared from coal fly ash and thair
medified forms were measured. In our observations Conductivity as a function of natura of exchanpeahle
cations follows the order HY » Zn¥ > CdY zeolite and H Z5M-5 > Zn Z5M-5 > Cd 25M-5 zealite. In both the type
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of the samples as the metal percent increases the Al frame work content decresses and the conductivity
decreases, In Z5M-5 samples, the conductivity is high far high temperature. In the case of weolite ¥ samples
a5 the temperature increases sudden drap in the conductivity was observed in the case of H+, it may appear
due sudden decrease in framewark aluminum content. Further fer each sample the linearity pradicted by
Arrhenius law is almiost perfect in the region of the higher temperature [H.T.). &t low temperature |LT,)
Important deviations of linear behavior are sbserved in both type of sample, The deviation from straight line
behavier at high temperature region is dependent on the relative importance of lenic conductivity and
dipole absorption.

From the observations It is leamt that &t higher temperature the conductivity is high and it linearly
reduces with temperature. In the Study of dielectric constant a5 a function of frequency the dielectric
constant continually incresses as frequency decreases, all metal loaded zeolite samples shaws the same
Pattern. The dislectric relaxation in zeolites is assumed to be due to & change of dipofe moment vector,
formed between the cations in the cavities and framework anions, when the cations migrate. The adsorbed
podar water affects the refaxation phenomenon. In our abservations metal lcaded roaolites capacitance,
diglectric constant (e') decreases as the frequincy increases this was verified by the literature that due to
the deerease in the dipole distance the freedom of the lattice decreases which in turn changes the electrical
properties of the zeofites.

REFEREMCES:

1. Barauh AK. et. al. Impact of SUgar mill and distilery effluent on water quality of River Gelabil, Aszam,
indian.J.Erv. Health, 35(4], (1993), P.288-293.

2. Over view and comparison of tonventional trextment technologies of water prasented in intermgtions)
work shop of Nenotechnofogy ond water and development 10-12 October, (1996), p. 13-15.

3. Gupta P.K., Soil, plant, water and fertilizar analysis, Agrobios (indta) publication, Jodhpr {2000),

4. Vasanth Kumar K., Treatment of dye bearing waster water by Adsorption technique using sugar
Industrywastes, Res. J. Chemn. Enviran, 73} (2003), po727S

5. APHA, 1993, Standard methods for exarnination of water and waste water iAmerican Public Mealth
Association, Washingtan o).

8. G. Zhifeng, M. Ruixin, and L Guejun, Chem. Eng, J., 119, (2006), p. 55.

7. 0. Dusart, 5 Souabl, and M. Mazet, Environ. Techmal, 11, (1990), p. 721

B. Berkgaut, V., Singer, A, High capacity cation exchanger by hydrothermal zeolitization of coal fiy ash. Apni,
Clay 50, 10, (199&), b, 360- 378

9. Breck, DLW, lon Exchange Reactions In Zeclites, Chapter 7 of Zeolite Moiecular Sieves, Structure,
Chemistry, and Usa Robart (1984).

10. Chang, H.L., Shik, W.H., Conversion of fly ash 1o zeolites for waste treatment. Ceramn. Trans. 61, (1985),
. B1=88,

11. V. Badillo-Almaraz, P, Trocediier, 1. Davila-Rangel, Nucl. instrum. Methods Flhys. Res. B 210 (3003, p, 424,
12 R.M, Barer, Zeolites and Clay Minerals as Sorbent and Molecular Sieves, Acpdemic Press, MNew Vork,
(1987).

13, M.B. Hafez, AF. Nazmy, F. Salem, M, Eldesoki, I Radicang!, Chem, 47 {1978), p. 115.

14. E, Galli, 5. Guttardi,H.Mawr,A.Freisingef, E.Passaglia Acto Crystollogr.Sect. B 39(1983) p, 189,

15, K.D. Mondale, R.m. Carfand, F.F. Aplan, Minar. Eng. B [1995), p. 535,

16. D.W. Breck, .. Chemn. Edy, 81 (1964) p 678,

17. 1.W. Mc Bain,“The Sorption of gases and vapors by Sedids”™ cthap.5,Rutledge and sons, London {1332).

18. Petersan, Stephen, A novel lon-exchange media for removing lead from  wastowater streams:
Zeatech Corp., 11936}, p. 3.

13. .M. Carland, F.F. aplan, Mingr, Megall, Frocess. 11 (1995), p. 210.

20. M.5, Joshi, R.P. Mahan, £ Colloid Interface Scil. 95 (1983), p. 131.

21. G. Blanchard, M. Maunaye, G. Martin, Water Res, 18 (1984), p. 1501

P

Re nces in Nanotechnology
7 28
| b_._':g
Co-ordinator 'pmﬁﬁl.'"_ ;
Qs ricyalay Shri Gury Budéhiswami |hﬂ'ﬂt|rlﬁji
Emwww,ﬁmm sl sl s

F u.[ﬂ: II\.J "11



