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Diethyl 2,2'-((1,3,4-thiadiazol-2,5-diyl) bis (sulfandiyl) for nickel and cobalt ions in
industrial and environmental facilities of "Almalig KMK" JSC ) diacetate was selected as
an organic analytical reagent. Immobilization of 2,2'-((1,3,4-thiadiazol-2,5-diyl) bis
(sulfandiyl)) diacetate organic reagent on various fibrous carriers, determination of
nickel and cobalt metal ions, and also an express method of determination are shown.
Analytical and metrological parameters of the method were evaluated, it was found that
the limit of determination of nickel and cobalt ions increases 20 times in the immobilized
state compared to the solution.
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I. Introduction problems, and year by year the level of pollution

Currently, sorption-photometric
methods are widely used for the determination
of toxic and highly active heavy metals. This
method is of great importance due to its
sensitivity, simplicity, and less time spent on
analysis. Sorption-photometric methods, one of
the most modern physical and chemical
methods, are widely used. Sorption-photometry
is based on measuring the light absorption of
colored and  colorless  solutions in
monochromatic light.

Currently, environmental pollution, the
need for clean drinking water is one of the global

of the environment and water bodies continues
to grow, causing concern to the world
community. For example, from 1925 to 1986,
water mineralization in the Zarafshan River
increased from 0.46 g/l to 1.22 g/1. This means
that the mineralization of river water increased
by 2.2-6.8 times during the incomplete life of
one generation [1].

In recent years, the use of sorbents in
photometric analysis has gained practical
importance. This makes it possible to create a
new, highly sensitive, selective sorption-
photometric method. This method of analysis

Eurasian Scientific Herald

www.geniusjournals.org

Page | 64


mailto:farhodjurayev0@gmail.com
mailto:rustam.mirzaxmedov23@mail.ru
mailto:Smanova.chem@mail.ru

Volume 20| May, 2023

ISSN: 2795-7365

also uses organic reagents known in
photometric analysis. The sensitivity and
accuracy of sorption-photometric methods is
higher than that of test methods. As a result of
the combined use of these two methodes, it is
necessary to determine the amount of toxic
substances by the test method, and to measure
the exact amount by the sorption-photometric
method. The established test methods are
mainly determined by the level of permissible
limit value (PDK) [2].

Immobilization is derived from the
Latin  word "binding" which  means
"strengthening" and refers to the environment
that is forcibly created to protect an injured limb
for a certain period of time. In the language of
chemistry, it is used in the sense of immobilizing
compounds that do not exist stably or have low
efficiency, to increase their activity or to
maintain their stability, in general, absorption.
There are mainly two ways to form groups on
the surface of sorbents that allow obtaining
complex compounds [3].

Is the modification of the sorbent with a
covalently bound functional group, and the
second is the immobilization of the organic
reagent in the matrix as a result of
intermolecular interaction. Although the
sorbent created in the first way has some
advantages, there are some difficulties in its
preparation and synthesis of necessary
substances. According to the second method, it
is usually only required to select the necessary
reagent for immobilization [4].

There are different types of
immobilization of organic reagents into a
polymer matrix: electrostatic, adsorptive,
and covalent immobilization. Immobilization
increases the resistance of organic reagent
layers to leaching and eliminates
photochemical degradation. A standard
method for preparing such immobilized
substances is to achieve absorption at the
matrix level of a reagent chosen according to
the objective being observed. lon-exchange
fibrous sorbents have an advantage over
other granular sorbents due to their large
surface area. This feature helps the sorption-
desorption process to go well on its surface
and absorb ions of very small concentration.

The activity of the sorbent is increased by
modifying  the  nitron fiber  with
hydroxylamine or similar substances to
convert it into a chemical state.

The simplest and most widely used
immobilization method is the adsorption of an
organic reagent on the fiber. In this case, a new
bond appears between certain groups in the
fiber and the reagent. The nature of such a bond
is greatly affected by slight changes in pH, ionic
strength, temperature, and solvent nature of the
solution during the analysis. Ignoring these
effects can lead to desorption of the reagent
from the fiber [5].

Reactions of complex formation of Ni and
Co (II) with PVP were studied by sorption-
photometric method. The optimal conditions
were pH=8, A =360 nm, and the lower limit of
detection was determined to be 0.01 [6].

II. General methodology of work
2. 1. Method of carrying out the reaction:

1. 0.05 g of 2,2'- ((1,3,4- thiadiazol-2,5-
diyl) bis(sulfandiyl)) diacetate was taken from
the reagents on an analytical balance, placed in
a 100 ml volumetric flask and made up to the
mark with alcohol. The prepared solution was
diluted and used for further work.

2. 0.05 g of 2,2'- ((1 ,3,4-thiadiazol-2,5-
diyl) bis (sulfandiyl)) diacetate was taken from
the reagents on an analytical balance, placed in
a 100 ml volumetric flask and made up to the
mark with alcohol. The prepared solution was
diluted and used for further work.

3. To prepare a standard 1 mg/ml
solution of Ni +2ion 0.5gofNi(NO 3 5 .H 2 O salt was
taken and placed in a 200 ml flask, 2 ml of nitric
acid was also added and brought to the mark
with distilled water. . This solution was used in
subsequent work.

To prepare a standard 1 mg/ml solution
of So *2ion, 0.5g0fS0S0 4 3]t was taken and placed in
a 200 ml flask, 2 ml of sulfuric acid was also
added and brought to the mark with distilled
water. This solution was used in subsequent
work.

4. It was prepared by diluting
concentrated hydrochloric acid in the
preparation of 1.0-10-1 M hydrochloric acid
solution.

Eurasian Scientific Herald

www.geniusjournals.org
Page | 65



Volume 20| May, 2023

ISSN: 2795-7365

5.A0.04 M (H 3BO3,H3PO4,CH3
COOH) 0.2 M NaOH solution was added to the
universal buffer mixture with different pH (1-
12).

6. To prepare disks, 0.2 g of fibers
synthesized at the department of polymer
chemistry were taken. It was washed with
distilled water until it became neutral. It was
kept moist in a Petri dish.

7. The rN of the solutions was measured
using the universal ionomer EV-130 and the rN-
meter rN/mV/TEMR Meter P25 EcoMet
developed in Korea.

8. Absorption and reflection spectra of
solutions were used spectrocolorimeter called
"[V-Vis Specord M-40".

9. The absorption spectrum of aqueous
solutions of the reagent and the complex was
measured in a spectrophotometer-46.

2.2. Selection of a new organic reagent for
the determination of nickel (II) ion

For the determination of various metal
ions as a result of organic reagents or their
reactions, sorption- was examined using the
spectrophotometric method.

As an organic reagent, we considered 2,2'-
((1,3,4-thiadiazol-2,5-diyl) bis (sulfandiyl))

diacetate reagent to be the most suitable for
nickel (II) ion, and most of the reagents used in
the experiment are from the Department of
Analytical Chemistry of UzMU was studied. This
reagent has been shown to exhibit good
metrological properties, high sensitivity and
selectivity.

Considering all the information on the use
of 2,2'-((1,3,4-thiadiazol-2,5-diyl) bis
(sulfandiyl)) diacetate reagent in the analysis of
the detected metal ion and their valuable
chemical and analytical properties, 2,2 '-((1,3,4-
thiadiazol-2,5-diyl) bis(sulfandiyl)) diacetate
reagent allows us to accept it as a promising
reagent for the determination of nickel (II) ion.
There are a number of methods for the
determination of nickel (II) ion, therefore, in its
determination, 2,2'-((1,3,4-thiadiazol-2,5-diyl)
bis (sulfandiyl)) diacetate reagents sorption- we
considered the spectrophotometric possibilities
and based on this, we studied the structure of
the 2,2'-((1,3,4-thiadiazol-2,5-diyl) bis
(sulfandiyl)) diacetate reagent, and based on
preliminary studies, the result was selected for
the given object It is given in table 1.

Table 1
Structural formula and designation of the studied reagent.

Structural
formulas

N—N
A A
Charges
7//\3 S S/\\( N 0628
0 0

Total:

S 0.294

Gross formula C10H14N204S3

[S(1)]

nomenclature a

Naming diethyl 2,2'-((1,3,4-thiadiazole-2,5-diyl) bis (sulfandiyl)) | N -0-363
according to | diacetate [N(4)]
systematic $-0.503

Judging from Table 1, 2,2'-((1,3,4-
thiadiazol-2,5-diyl) bis (sulfandiyl)) diacetate
organic reagent was selected for its high ability

to be used as a reagent in the experiment, taking
into account its analytical properties.
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Figure 1. Quantum-chemical structure of the reagent in the Gaussian program.

As can be seen from this table,

complexation of nickel (II) ion with immobilized
organic reagent occurs mainly through -S and -
N- groups, and to the reagent fiber through -O-
SN 3 groups.

= 364 nm for the 2,2'-((1,3,4-thiadiazol-

2,5-diyl) bis(sulfandiyl)) diacetate reagent
shows a maximum wavelength at A max = 670
nm for the immobilized complex , these
wavelengths will be used in further work.

Used literature

1.

Zolotov Yuw.A., Kuzmin N.M. Neiman
E.Ya.,, Popov A.A., Revalsky I.A. Concept of
khimiko-analiticheskogo kontrolya
obektov okrujayu shch ey sred y.//
Rossiyskiy khimicheskiy zurnal. 1993. T
77.No. 64. pp. 12-16.

Smanova Z.A. Sorption-photometric
determination of media on the surface of
a polymer carrier. // Vestnik NUUz,
Tashkent, 20110. #4. S. 124-127.
Medyantseva E.P., Budnikov GK,
Babkina S.S. Enzyme electrode and basis
of immobilized cholinesterase for
determination of potential corrosive
environment// Journal. analyte.
chemistry. 1990 r. T. 45. No. 7. S. 1386.
Basargin N. N, Golosnitskaya V. A,
Pozovsky Yu.G. I dr. - Organicheskie
reagent y i chelatn y e sorbenty v
inorganicheskom analize. M. Science.
1980.

S 3-81.

Kulik Yu.Yu. Poluchenie i svoystva
reagent, immob. na nositelyax,
aktivirovannyx ionami metallov .JX
prirod. soed.5.S.6 - 9. (1978).

6. Savonina U. Yu,, Chernova R. K., Kozlova

L. M., Fedotov P. S. // Journal. Analyte.
Chemistry 2005. T. 60. S. 985-991 .

Eurasian Scientific Herald

www.geniusjournals.org

Page | 67



