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Abstract

A heterogeneous precipitates have been as ion carriers for the
preparation ofNa (1) selective membrane sensor. The electrodes give near-
nemstian responses in linear concentration range of IM to 1 \ 1 0 with
detection limitsoftheorderof 10" M . The stable potentiometric signals are
obtained with in a short time period of 3 minutes. The elTect of pH, and the
elTect of medium have been studied found to give a better response.

Selectively coefficient values (log

fixed interference method.

) have been evaluated using

I'ne sensors have also been as an indicator

electrode incommerciallv available products.

Ke} w)rds A heterogeneous peecipitate, Na (I) ion. membrane

sensor. Fixed interference method.

itroduction

StHIliiim hydro.xidc is a caustic metallic
ase. It is used in many industries, mostly as a
|[rong chemical base in the manufacture of pulb
fid ptipcr. te.xtile drinking water, soaps detergents
id a as a drain cleaner

Food uses of sodium hydro.xide include
filing or chemical peelingoffmits and vegetables
iivxrolatc and C(x:0apnx:essingcaramel colouring
roduction. poultry scalding and soft drink

paK'essmg.

The field of lon-selective electrodes
(ISFs) bridge fundamental host guest chemistry,
membrane science and its specific application.
Becau.se of their simplicity, low cost, sufficiently
reliable and respectable measurement, ISFs are
recognized as novel analy tical tools for selective

detemiination ofanalyte ions'

Many Na-ISF incoqiorating a various
ion carriers have been reported.In the present
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study, a simple heterogeneous ()reeipitaie trasel
membrane litive Iven prepared along \sith the
potentionietrie perti>rmanees t)f these sen”or.
eli‘ect or()Il, ell'eet of medium. res[X)iise time
and sclectivit) coelflcients with respect to
different interfering ions ha\ealso I>een studied.

Experimental Process

) Preparation of Helerop,cnious Precipitate:

Tc; 10 ml of aqueous KaOi I(f iner
reagents,extra pure) u ith normality of 0.9246
was mixed with 3ml of methxl| salicslate
(Ikirgoync,urbidges&Co India). It is heated
for lhour 20miiuites.After heating the solution
uas cooled and acidified uith conc.lICI.A
white precipitate was obtained. It was f Itered
and dried in air for 12hoiirs and powdered.

I))Preparation of methyl salicylate based
membrane electrode nsiny PVC and DOP .

About O.lg of dried precipitate was
thoroughly mixed with O.lg of polwinal

J. 4hamarai Sd\ i. ct.

chluride (K f .MPI Bombas )and adc
ioct> | Phthalate plasticier,(LOBAI.CI
laborators Reagents & Fine Chemicals)
paste obtained ssas applied on \shatmann fiili
paper no.42. |bis was spread uniformK ovi
the niter paper to obttiin 0.9mm thickness-
the electro acti\e materials with matrix.

\sas left in air to dr\ for 24 hours to get an elec:
acti\e membrane. A circular piece of
membrane was cut and fixed with resin ato i
end of the hollow glass tube (diameter 0.-~N"
and length 6cm). Fhis tube was filed w

saturated solution ofCuSOa and reference cop”-C
metal wire was inserted (diameter 0.5mm4~,
length 12cm) through other end of Cu
solution alreadv filed in this glass tube,
complete assembls \sill work as an ion selec”™”
electrode for sodium ion determination. T |
ion selectis e electrode was kept in 1M solunli
of sodium chloride for one week to aSD
equilibrium.

The entire electrode s\ stem for the measurer

can be represented as

Internal reference lon Fxiemal ret'ercrei™\
Internal reference Sample
solution (saturated selectis e electrode 1"
blectrode solution
CuSO0.; solution) imnnbrane (\Au Ae( 1) fl

Results and Discussion

Response Characteristics of the electrode:

Fhe electrcxle was frst conditioned in
.M solution ofsexhum ion till it attained stable
equilibrium after which it was used for the
determination of characteristic studs of the

electrode. The electrode potential for a setic® |
standard solution of Na(l) ion was meass*#. i
1 he electrode gi\ es linear response to Na(l|";
concentration in the range of 1.OM to 1x1~ |
(Table 1). I'he sodium - ISF resealed i
nernstian slopes 27mV/decade. Graph-1 |

To find the respcMi.se time, the elecSi®
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\vas first dopped in IM ofNa (I) solution and
M7uddenly the concentration of solution \sas
~hanged to 0.1 M.Tlie variation in potential was
'|noted at every 5 seconds till a constant potential

lalueobtained at 3 seconds and remains constant

[able I. Electrode response

IConcentration of sodium EM.F

- Chloride solution (M) volts

4 1 -0.019

1 1x10-' -0.010

n X 10* -0.005
yject of pH :

To study the etTect of pH. a standard
)lution containing IM sodium ion were
repared in which a series of buffer solution
.02 to 9.2 was added. It was found that the
)tential remained unchanged with in the pH
inge 4.01-7.

To stud) the elTect medium, a standard
lution containing IM Na(l) ion in a series
25%.50%.75% ethanol was added. It was

J that the potential remains unaffected in
hanol medium.

leciivity:

Hie selectivity, which is an im[X)tlant
iiaractcristicsofa membrane sensor is meiLsured
itenns of the potentiometric selecti\ it\ K, it
ensures the response of the sensor towards
primar) ion in the presence of secondary ion
;sent in the sample solution. The selectiv it\
:flicient has been detennined b> using fixed
Iterference method (FIM) based on semi
ipirical Nicolskii-Eisenman equation. In this
ethod the concentration of primary ion Na (1)
is varied where as the concentration of

secondary interfering ion is .kept constant in the
sample solution which is Ix 10" M concentration
in the present case. Tlie potentiometric selectivity
coeOlcient data ofsensors for various interfering
ions given inTable 2& 3. ITese ionsdon't disturb
the nonnal functioning of the sensor's and the
sensors posses high sodium selectivity and
resp<)nd weekK to these interfering ions.

lable 2. Interference bv cations
Cation Electrode

(Interfering ion)

Mg'* -0.030
K* -0.029
NHa -0.029
Na* -0.030
H* -0.028

Table 3. Interference h\ anions

Anions Electrode

(Interfering ion) (log )

SOy- -0.030

F -0.029

cT -0.028

Br -0.029

-0.030

NH2-CO-NH' -0.028

C:04* -0.029

Analytical application:

To assess the applicability of .he
sensors to real samples an attempt was made
to determine sodium ion m real samples like
commercial!) baking powder and ala. | he
recov er) of sodium ion in sample analysis was
found to be quantitative with the maximum
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X
log concentration (M) ->
INot of E.M.F. Vs lou concentration of Sodium (M)

recover™ of 95%. "Glucose interference in direct ion-sele

electrode sodium measurement;, Anns
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