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Prepared silver(l) sulfide electrode for GLDTC2™
potentiometric study with mercury (ii)

K. Cundeva, M. Dimeski, P. Ivanovska*
PMF Skopje, * ZPMZ Skopje

A prepared silver(l) suifide electrode, construcied at Faculity of
science in Skopje, was foumd to be respomsive to carboxy-
dithiocarasbamat anions. This paper offers possibilities to titrate
GLDTC2~ (glycindithiocarbamat anion) with Hg(Il) within pH
range of 5-7. The described method is highly seasitive and
sllows determination down to 10°° mol/dm’ GLDTIC2™ The
prepared electrode could change the comercial electrodes in
this kind of GLDTC2™ study.

iNTRODUCTION

This paper deals with a rapid and accurate potentiometric method
described for determinating GLDTC2- (glycindithiocarbamat anion) by
titrating with mercury(ll) nitrate using a prepared silver(l) sulfide
electrode.

EXPERIMENTAL

Reagents: All used reagents were of "pro analysi" grade (Merck,
Sigma, BDH, Alkaloid). A GLDTC2~ stock solution was prepared by
dissolving an appropriate amount of synthetized ammonium-
glycindithiocarbamat in water (1). That has been standardized with
the standard iodine (2). A mercury(ll) nitrate stock solution,
standardized with EDTA and Xylenol orange as an indicator, has
been used for greparing series standards with the pH range of
1071-107 mol/dm> Hg(ll). Preparation of the various buffer solution
has been done according to the classical analythical handbooks. As a
supporting electrolyte has been applied potassium nitrate.

Instruments and used electrodes: Specific Ion Meter Model 407A
(ORION), pH-Meter (ISKRA) MA 5705; DHF prepared silver(l) sulfide
elecirode (made in Faculty of science in Skopje), two ion-sensitive
electrodes ORION (N° 94-29 & N° 94-16); Double Junction Refzrence
Electrode ORION (N° 90-02) with the following outer chamrer filling
solution (10% KNOg), combined glass electrode (ISKRA) Model 0101,
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Prepared silver(l) sulfide electrode is

3 homogenous all solid state electrode. The
electrode body is a PVC tube with an

A ion-sensitive membrane fixed at its end

in special way. The membrane is a

=t pressed polycrystallin Ag,S as a tablet.

The internal reference solution is left
out and the Junction between the
membrane (an inorganic compound
with ion conductivity) and a silver wire
(a conductor of the first kind) is
realised directly. The silver wire is
" welded on a copper one which ends

Fig 1. through a coaxial cable with connector.

. The absense of the internal reference
- lon-selective membrane  g5)ytion makes this electrode simpler for

- silver wire 3. copper Wire ynaintenance and manipulation (Fig 1).
. electrode body 5. cap

6. coaxial cable 7. connector

Procedure: The GLDTCZ™ activity has been measured potentio-
metrically by all three used sulfide indicator electrodes parallelly.
The ionic strenght has been kept on a constant value (u=0.1) with
potassium nitrate. The direct potentiometry has been used for
obtaining the calibration curves and the optimal pH range (3,4).
The potentiometric titrations have served for determinating the
GLDTCZ™ concentration interval, within that it has been possible to
perform the GLDTCZ™ analysis. Series GLDTC?~ solutions have been
titrated with series H32" solutions. During the titration it could give
attention to the concentration proportion between reactants. The
titrant had to be always one concentration decade stronger than the
titrand to avoid the delution effect.
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RESULTS AND DISCUSSIONS

The calibration curves obtained for GLDTC2~ with all three used
electrodes have had slopes which have not been Newstian (Fig. 2).
Therefore any GLDTCZ™ direct potentiometric determination or S-
titrametric investigation have been eliminated. It has been let only
T-titrations. The IUPAC detection limits of the used electrodes were:

DHF 1,41-107% mol/am?® GLDTC?
ORION 94-29 5,62:107 mol/am® GLDTC?"
ORION 94-16 1,89-10"® mol/dm3 GLDTCZ™
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Fig. 2.
GLDTC?" calibration curves
with sulfide electrodes
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The optimal pH range of a given species using a given ion-selective
electrode is such pH interval where the electrode potential is
indipendent of the medium pH value. In that pH range the electrode
potential depends on the investigated ion concentration only. For
GLDTC2™ the optimal pH range has been over 4. (See Fig. 3.).
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Fig. 3.
GLDTC%™ optimal pH range
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Detection lirnits of rnol/clrn3 GLDTCZ" obtained T-titrametrically have
been one concentration decade more narrow than graphically found
IUPAC limits. T-titrametrical determination of GLDTC2~ with Hg(ll)
has been performed within a pH range of 4.82-7.05. The compound
given by titrating has been a yellow precipitate distroing at higher
pH than 7. The stoichiometric ratio metal:ligand has been 1:2 (Table
1.). The relative errors have been similar for all three electrodes.
The differencial curves have shown that sharp titrametrical jumps
have been decreased with growing of the medium pH value (Fig. 4).

Comparing the results come by ORION electrodes and those by the
constructed electrode at our Institute, we may conclude that this
prepared membrane electrode could change the comercial electrodes
in studing GLDTC?~ with Hg2*
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Table 1 : GLDTCZ™ determination with ng*' using sulfide electrodes

givert GLDTC2 mg found GLDTCZ mg relative
H in 10 cm® solution in 10 cm3 solution errors (%)
5 DHF  OR.94-29 OR.94-16 DHF  OR.94-29 OR.94-16
491 21,09 2108 2106 21,22 0,05 0,14 082
6,94 21,09 2098 21,17 20,9 0,52 037 051
5,03 2,109 2,126 2213 2,109 0,20 493 0,00
6,9 2,109 2,125 2,134 2,142 0,64 18 007
4,93 0,210 0,215 0,206 0,216 2,38 1,90 286
7,01 0,210 0206 0217 0202 1,90 333 3,80
AmV Orion 94-16 Orion 94-29 DHF
L t0” 1072 1072 -
10
3000 10‘2
Hzu,82 H=6,
pH=§ H=7
N 10_3 H=5,04
2000 lw-s 1072 FIS B
rho3 Vs o5 | Differential diagrams for
GLDTC2" titrations with Hg2*
1000 » e Wi using sulfide electrodes
L ne L 10 at pH range of 5 and 7
A 107"
0,5 0,6 0,5 0,6 0,50,6 0,5 0,6 0,5 0,6 0,5 0,6ml
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NPUrOTBE!iA CPEBEPO(I) CYN®UAHA ENEHTPOAA 3A NOTEHUWOMETPHUCHO
UCNUTYBAKE HA GLDTCz- CO HMWBA(II)

H. Yyugesa, M. Ann.acuu. N. Usanoecra®
NM® Cronje, *3MM3 Cuonje

Bo NpeseHTHPaHHOT TpyA ONWwaHa e Gp3a W TOYHA NOTEHUWOMETPHUCHA
MeTona 3a onpejenysans GLDTsz(rnuunuAuTuouapﬁanaT) npyv TUTpa-
ynja co musa(Il) u ynotpeGa Ha NPHroTBEHa NOTMNOAHO .UBPCTO ¢as-
ua cpebpo(l) cynduarna enexTpoga. Enexvpogata e HanpaseHa B0
WHeTuTyToT 38 xemnja npu MMd Cxonje u Taa co ycnex mMowe ja rw
3aMEHHW HYMNOBHHUTE BNBKTPOAH 38 HCNWTYyBawe GLDTCz- co muealIl).
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