Talanta. Vol. 26. pp. 479 to 485
© Pergamon Press Ltd 1979. Printed in Great Britain

0039-9140/79/0601-0479802.00/0

STUDY ON SEMI-GLYCINECRESOL RED
COMPLEXES WITH BIVALENT METAL IONS

TAKASHI YOSHINO, SADAAKI MURAKAMI, KAZUO ARITA

Department of Chemical Technology, Faculty of Engineering, Yamaguchi University,
Tokiwadai, Ube 755, Japan

and

KazuHikO IsHIZU

Department of Chemistry, Faculty of Science, Ehime University, Bunkyocho,
Matsuyama 790, Japan

(Received 16 August 1978. Accepted 16 October 1978)

Summary—Semi-Glycinecresol Red (SGCR or H3;SGCR) was purified by means of chromatography
on cellulose and by cation-exchange. A potentiometric, spectrophotometric and ESR study on the
complex formation equilibria of several bivalent metal ions with SGCR was performed. The acid-base
and metal-ligand stoichiometries were determined, and the formation constants, 4,,,, and absorptivities
of the visible-region absorption spectra of the corresponding proton and metal complexes were deter-
mined. The copper complexes were examined by ESR spectroscopy. Each metal ion was found to
form the 1:1 and 1:2 (metal:ligand) complex species, MSGCR~ and M(SGCR)} ", in alkaline solution.
However, only Cu(Il) was found to form the protonated complexes, CuHSGCR and Cu(HSGCR);".
in weakly acidic media. SGCR is suitable as an indicator for Cu(Il) in a weakly acidic solution and

for Cu(IT), Zn(IT) and Pb(II) in alkaline solution

Semi-Glycinecresol Red (SGCR or H;SGCR), 3-
(N -carboxymethylaminomethyl - o -cresolsulphoneph -
thalein, which is shown in formula (I), is thought to
be produced in the course of synthesis of Glycinecre-
sol Red, 3,3'-bis(N-carboxymethylaminomethyl)-o-cre-
solsulphonephthalein. SGCR has not hitherto been

_ purified, hence its physico-chemical properties such
as the stoichiometry stabilities and visible-region
absorption spectra of its complexes, which are impor-
tant factors in its analytical application as an indi-
cator, are not known in detail.

In the present work, SGCR was synthesized and
purified by means of chromatography on cellulose
and by cation-exchange, and the value of SGCR as
an indicator for titration of several bivalent metal
ions was investigated potentiometrically, spectropho-
tometrically and by ESR spectrometry.
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EXPERIMENTAL

Reagents

SGCR. SGCR was synthesized! and purified by means
of cellulose column chromatography? with n-butanol satu-
rated with 5% acetic acid solution and by batchwise ion-
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exchange.® The purity of the SGCR was established by
elemental analysis, potentiometric titration, paper chroma-
tography and absorption spectra (found: C, 58.8%: H,
5.1%; N, 2.8%; calculated for C,,H,;0,NS-H,0: C,
59.12%; H, 5.17%; N, 2.87%).

Stock solutions of metal ions, 0.01 M. Prepared by dis-
solving analytical-reagent grade metal nitrates in pure
water, and standardized with EDTA. The solutions were
diluted to the desired concentration with pure water.

Apparatus

Visible spectrophotometry and pH-titrations were per-
formed as described previously.® Concentrations of SGCR
used were 1.0 x 1073M for pH-titration and 1.0 x 10~ M
for visible-region spectral measurements, and the concen-
trations of the metal ions were varied according to the
desired mole ratio.

ESR. ESR spectra of the Cu(II) complexes were recorded
with a JEOL JES-ME X-band spectrometer with 100-kHz
modulation and the field was calibrated with Mn?*-doped
magnesium oxide powder. The measurements were carried
out in solution at 298 K and in frozen media at 77 K.
The quartz sample tubes were 1 and 4 mm in internal
diameter for the measurements at 298 and 77 K respect-
ively. The solvents were water at 298 K, and water—ethy-
lene glycol mixture (1:1 v/v) at 77 K. The pH was adjusted
with sodium hydroxide and perchloric acid. The concen-
tration of Cu(II) was 5.0 x 107 3M and that of SGCR was
varied according to the mole ratio desired.

RESULTS AND DISCUSSION

Acid dissociation equilibrium and optical constants of
SGCR

These were determined as described previously?
and the values are summarized in Tables 1 and 2,
respectively. Consideration of the acid formation and





















