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SHORT COMUFICATION

The studies of dleLectrlc propertles of zeolltes nas become a useful
_me;hod to. pnderstand its structure,. 1cn1c comp051t10n.'catalyt1cal proper—
ties,. etc,. (1-5). .,

" Th this paper we study the: dielectric spectra of ‘homoionic sodium and.:
calcyum clinoptilolite and mordenite.obtained from the: deposits: -in Camagiiey,
Cuba, named ‘CC3 aﬁé‘Mc4 whose elemental composition .zml phase analysis are
ghown ‘in £ab¥e - ; S

The homoxonlzatlon process ‘was carrled out by b0111ng the’ samples “for

elgth hours,:fl' tlmes w1th a fresh solutlon thiree molar of Na Noa; ‘and

H

CaNO Subsequently, they were washed carefsll twenty times w1th dlstllled

water in an’ attemnt ellmlnate the superf1c1a1 conductlon. "_(:

The measurements were made u51ng equlpment composed of two pr1nc1pae

fres
parts- a vacuum llne wi
RS Lo Lo

5c111ndrlcal capaC1tor ‘and & dlelectrlc sensor
C1rcu1t (flq 1Y e 4 AR

“fhe samples - inith& form of a.pUWHer t&uﬁ to 1.6 mm of partlcle dldmeter),
were put into tﬂeneeifsdrreaiicapaclter (fig.2), and ‘heated for .18 hours at
573 °K, in the wvacuum th-s Pa). Aftef'this, a weak electric field was.
applied to the capac1tun Lw1th,§%e sample) w1th a varlable frecuency ranglnq
from 0.04 to 100 Khz., then with the help of ‘the operatlonal ampllfler
(fig.1l), the variations of the input ahd output voltages were mﬂasured N

nbtainning the capacity through the formula:
.3\8 3
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where - C “is the capacity of a reference condenser and Cx 1s the capacity

of the sample.

- Tn this way we obtained the variation of E(permitivity) vs. log f, con-
sidering: ' '
E{f) =Cx/Cv
Cy is the capacity'of the cilindrical condenser when it is enpty.
 The sensor circuit was calibrated with the nhelp of a standard Phillips
condenser with an accuracy of 0.2 pF.

The measurements were taken at three dlfferent temperatures, 1.e.: 300,
373 and 413 °K Tne accuracy in all measurements was better than 5 percent.

f-;f § e

The resul‘s of our studv are %he farst reqardlng bbmerbnlc zeelites,i=ﬁ'
samPles, byethe dlelectrlc %pectrﬁﬂétry 1n:a“wrde range

o §~‘«,

using cubai. ‘ral
" of Erecuencres.

Ak

The' analys1s of the- results preSented in flguresg 3, 4 and 5 leads us
conclutlons regarding the structures of the zeolites. o ST 0T

Referlng to the flgures we can observe the following:

Ny

“The benavreur of E ‘is the same at ‘both temperatures ‘when the frecuency is
1ncreased For the hlghest frecuencles,'ln the selected’ range E cones ap

to a constant value, which 'is’ related to the framework pelarlzatlon of each -

zeolite. On the other hand the principal effect of the increase in tempera-
ture ‘is..therdisplacement:©f the. gurve: to. greater: values of E. This happens
because: whien: we:'increase - the temperature there appear new possibilities of
polarization in the zeolate-thatrdldrnﬂtaeccnr}atrlow;temperaturest:‘Theﬁ
differences between the behaviour of E for the two'cations empioyed- is. due
to two principal facts. the sodlum has more mobrllty than calcium inside
the, zeollte (6), and the populatlon,of sodlum 1s 1arger than the populatlon
of calc;um ln the alumrnos;llcates; both reasons determlne-that:there are
more stages of polarlzatlon for the sodlum and therefore the polarlzablllty
in this case 1s lncreased. -

e T o n -'.v_;.'- .-

. On the othex hand at room temperature, 1t can be noted that Ca ln‘ B

zlinoptilolite is less mobile than in mordenlte. The opp051te occurs 1n o
the case of Na. This is related to the fact that <Ca in cllnoptllollte is
*fsblatedﬁ1ﬂ'thé'eiqthfmemberjc&annel.L?Lcand in both mordenite -and clinop-
'tilollte 1s "situated im the ‘Main ‘channels -(8) where.is disposed £a for mor-

denite OO & b T it wie 0 Lioroos el

The spectra obtalned have not been reported in theé dase of ‘other cuban’
m1nera1 dep051ts. ' ' L -




TABLE 1

e S

CHEMICAL COMPOSITION (%)

FE cc3 "
$i0, 71.3
-Al,0, 11.8
Fe,0; - 3.4
'Céﬂ ' 6.0
Mg0 - 0.3

o .:';'“Na.'zt»q_ BTV TS RO L St ;_9:'4

K0 . 2.8 3

Hzo' 14.5 L 16.u

'DHASE COMPOSITION (8) ¢ | .
CLINOPTILOLITE 85 5 e

MORDENITE _—— SR LT
OTHERS 15 P 15
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.Figura 2. Cilindrical Capacitor
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Figura 3. Dielectric constant dependence with the frecuency

for sodium and calcium cllncptliollte, {C3Ca,
C3Na), AT 300°K.
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\Figura 4., Dielectric constant dependence with. the
frecuency for sodium and calc:.um mo denlte,
(C4Na CiCa), AT 300°K. EE A IR LR
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F;gura. 5 *’fblelectf c :constant dependence with the
frecuency for sodium and calcium clinop-
‘tilolite and mordenite AT 373°K.
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