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ABSTRACT

The effect af lemperature on the behavior of Culll} jon electrode based an tis{N-salicylidene-3, 3 -diaming
diphenyl) sulfune{BSDDIS) was studied. This electrnde showed a good Nemstian respoose io the lemperature
tange of 20-50 *C. Alsn, the behavior of the synthesized elecirode was investigated in the mited solvents

"ethanol+waler”" and "dinxane +wgater.
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INTRODUCTION

The developtient of selective membraue ciectrades
hused on neutral carriers is ane at the most promising
trends in ionometry[1]. Inn recent vears, there has been
a prowing need for canstructng chemical sensors for
the fast and econormucal monutonng of pharmacentieal
compounds lon-selcetive cleetrodes are pant of a group
of relatvely inexpensive analytical taols which arc
commonly referred tr as sensor [2,3] and their use in
the medical area, environmental. agricultural and
industria] fieid is developing day to day [2-6]. Cupper
is one af the mast impontant clements, [t distdhutes in
the environmeat of indusinalized countries. It, almaost,
contobutes m all arpamsms, fand and marine. Copper
ts an esscntal clement fur many hielogical processcs.
ceblapd farmattan and the functioms of many
important enzymes [7-11]

In our previous work, we published some behyviors of
Cuflly-ion  selective  clectrode based oo bis  [N-
Salicyiidene-3 3 -diamina diphenyl] Sulfone (BSDDS)
which we abbreviate it as B Cu(11MST; [12]. But m this
wurk we have tried to study the effect of tempetanire and
mixed solvents on the behavior a1 this cleetrode.
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Scheme 1. Struciure of lis[iv-Salicvidene-3.3'-
diamina diphenyf] Sulfone (BSDDSY &y tonophore,

EXPERIMENTAL

Apparotus

A metrohm plifmy meter, an Ag-ApCLIKCi
(sald)  clectrode  in comjumction wath  the
respeeteve indwcalor eleciede, SCE, and a Haoke
model FK2 circulatton water bath at considered
temperature were used




E. Bughdar ctal ‘I, Phys. Theor. Chem 1AU Itam, 7(23. 73-75, Summer 2010

Reagents

All reagents except BSDDS were of angalytical
reagent grade but BSDDS was synthesized and
purilied in the laboratory of Lorestan urnversity.
Reagent prade, olcie acid (QA). tetrahydeofurane
(THF}. dibuty! plthaiate (DBP) and high relative
muoiceular werght PYC {ali from Merck} were used
as reectved, Nitrate salt of copper used ({ftom
Merck) and was of the highest purity availablc and
used without further purification. Double distilled
deinnized water was usod throughou of this work.

Electrode preparaticn
The optimazcd clectrode for cach case of our
wiarks was prepared by mixing of 60% DBP i the
prescnee af 30% PVC, 5% immophore and 5% oleic
aced [12].

it shoufd be nnted that the presence of fipophilic
and immabilized wonie additive [13, 14] or salt of
twn lipophibc jons [15] could diminish the
membrane reststance and chimingte the diffusinn

1| |

The changes of B, with tempcmmli'c can be
fitted as cq (1) il
Eun('C) = B’ (25°C) + (dE M)y (1-25) )
where t represent temperature 1n sclsius and dE%/dt
is temperaturc coefficient of the ceil [18-20].

A plot of E'wy, versus (-25) produced 1 straight
Ime,as shown in Fig. 2. The slopc of this line was
taken as the temperature coclficient of the celi Tt
amounts near to 0001 V7 C! The standard
potentls of the SCE at different temperatures
may be calculated usmy the fellowing cquation
E'scr = 0.241 - 000066 (1-25) Y

The wvalues of the standard potential of
BCu(IN)-ISE. E:lm, at differcnt temperatures,

¢2n be obtuined from the fallowing equatiun

E-uccll * Enbi_l-_ = Eﬂl!ln:md.c (3
A plot 8f E'yepmge versus (t-25) gave alsn a

straipht fime as shown in Fig 3. The slnpe of this

line was taken as the temperature coefficient of

BCu(th ISE. It amounts w 0.004 VL

potentiaff 16,17]. !
Tuble 1. Some BCulll) ISE churactenstics at different temperature :
Temperature 2 | Slope/mVidecade E:::II im¥ E:kf m¥ Lioear range/M
20 272 §84 57 42886 | 10«10 10 1.0x 107
23 277 19233 3355 " '
ia 278 19687 434,57 " ‘1
33 280 20k 33 435,73
40 281 206,98 438,08 '
45 282 2i2.42 440,22 " !
50 284 21778 44278 " !
B
“; -
RESULTS AND DISCUSSION ol : .
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Effect of temperature a o |
d — 1
The synthesized electrodc showed a pood 1 ll Cl
Nernstian response in the concentration range of -l
. . , W 5 E H L] g M Fo] ']
X107 -1.0% 107 M at 25°C . We tested this s y

behavior at some other temperaturcs. 20, 30, 35,

40, 45 and 50°C and we observed that this
behavior 5 almestly eentinuing at everv menttaned
lemperature,

The E;,I. at gvery mentioned {omperature was
obtained as 1aterccpt of the plot of E_, versus

Cur?t

P The resubts are gathered in Tab |
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Fig. 3. Vuriatiun of standard potential of the clectrotle

with temperature I
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In addition, the bchaviour of cleclrode was
studicd m the mixed solvent "ethanol +water”
(volume percents of ohanot 0-25%) “and
"dioxanctwater” (volume percents of dioxane
0-10%) at 25°C respectively. The results arc
teported in Tah 2.

As it is clear from the Table 2. the clectrode
gives a fairly good Nemstian response in the
mixed solvents {E+W) and {I4+W) in the sudied
range of concentration at 25"C.

CONCLUSION

The synihesized cleetrode gave a fairly good
Nemshan response in the lemperature range of
25 to 50'C in aqueows solution and in the
concentration range of 1 0x10° —1.0x 107 M.
This behavior was also observed 10 the sludied
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