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"NITRON"

R.A. Abdirahimova, S.T. Yulchieva, Z.A. Smanova

At present, sorption methods are the simplest
in hardware design and make it possible to
concentrate trace amounts of HM from a large
sample  volume,  thus increasing  the
representativeness of the analysis. Concentration
methods include both simple evaporation and more
complex extraction and sorption technologies that
provide high separation and concentration factors.
For the implementation of sorption technologies,
various materials of natural and artificial origin are
used, for example, zeolites, hematites,
aluminosilicates, cellulose, synthetic fibers, etc. [1-
3]. The search for inexpensive sorbents from non-
scarce renewable raw materials is urgent.
Therefore, the highly efficient utilization of nitron
fiber waste is in itself an urgent task, and the
production of immobilized carriers on its basis for
the determination of ecotoxicants should truly
become an innovative breakthrough in solving
environmental problems. It should be noted that in
this case several tasks are simultaneously solved:
utilization of the production waste itself;
purification of wastewater from toxic metals and
harmful impurities in order to return them to
recycling [4]. There is also a third way of using
these reagents, namely, the manufacture of IMOR
on their basis for the determination of heavy metal
ions for their concentration for analytical purposes,
which has not been considered by analytical
chemists until now [5].

Research on the creation of immobilized
reagents on various polymer sorbents for the
determination of heavy toxic metal ions is currently
one of the actively developing areas of analytical
chemistry. As a rule, these studies are carried out at
the junction of several disciplines: organic,
inorganic chemistry, polymer chemistry, biology,
medicine.

From this point of view, it seems urgent to
develop a method for obtaining sorbents by fixing
a wide class of complexing organic reagents on its
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surface - sulfo derivatives, which have selective
properties with respect to the isolated elements, and
to develop methods for the sorption-spectroscopic
determination of heavy metals.

Experimental. The reagents were of
chemically pure grade. and ch.d. Solutions of metal
salts (1.0 mg / ml) were prepared by dissolving the
corresponding nitrates or chlorides according to the
procedure.

Various fibrous materials (polyacrylonitrile
type) containing various functional groups have
been tested as a solid phase. The sorbent was used
in the form of disks with a diameter of 20 mm and
weighing 3040 mg in a wet state, for which the
disks were kept in a 0.1 M solution of hydrochloric
acid, washed with distilled water, and then stored
in Petri dishes.

Determination method. The study was
carried out in static and dynamic modes. In a static
mode, 10.0 ml of a reagent solution was injected
into 50.0 ml flasks, and the carrier disk was
lowered therein and stirred for 5-8 minutes.
Holding the support with a glass rod, the reagents
were decanted, the immobilized support was
washed with distilled water, and it was immersed
in the analyzed solution. In the dynamic mode, the
analyzed solution was passed through the
immobilized disk at a rate of 10 ml / min.

The degree of reagent retention (R%) on the
support was calculated by the formula: R = 100.A
/ AO, where A is the optical density of the reagent
after immobilization, AQO is the optical density
before immobilization [6].

The discussion of the results. To reveal the
structure of the polymer obtained by modification
of nitrone HMDA in aqueous solutions, IR spectra
were studied and potentiometric titration of the
obtained products was carried out.

In the IR spectra of the obtained fibrous
sorbent, in contrast to the IR spectra of the initial
PAN, the intensity of the absorption band at 2250
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cm-1 corresponding to the stretching vibrations of
the = C = N— group decreases, a hew absorption
band appears at 3000-3600 cm-1 corresponding to
the stretching vibrations of bonds in = NH and —
NH2 groups, the absorption band at 1565cm-1
related to bending vibrations = NH groups and
1658cm-1 corresponding to stretching vibrations =
C = N-bonds [7-8].

To characterize the functional groups and
the chemical structure of the obtained polymers, IR
spectra were recorded and potentiometric titration
of the obtained samples was carried out.
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FIGURE 1. IR - spectra of modified PAN - fiber
with hexamethylenediamine

In the IR spectra of the modification product
(Fig. 1), a decrease in the intensity of the absorption
bands at 2244 cm-1 is observed, which is related to
the stretching vibrations of the nitrile groups of the
PAN fiber; new absorption bands appear in the
region of 3300-3500 cm-1, corresponding to the
stretching vibrations of the NH bonds of the
secondary and primary amino groups, an
absorption band at 1544cm-1, which can be
attributed to deformation vibrations of NH bonds
of secondary amino groups, as well as at 1673cm-
1, corresponding to stretching vibrations = C = N-
bonds [9].

In fig. 2 shows the curves of potentiometric
titration in the coordinates of the Henderson-
Hesselbach equation. Titration curves were
processed separately for each neutralization point
[10]. As can be seen from Fig. 2, the polymer has

400

two functional groups with pKa 10.4 and 7.6.
Potentiometric titration data show the presence of
strongly basic groups in hexamethylenediamine-
modified fibers. The synthesized strongly basic
anion exchangers are used as carriers for the
immobilization of various organic reagents and for
the purification of waste water from heavy metal
ions.
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FIGURE?2. Dependence of pH on Iga / (1-a). 1, 2 -
values of pKa = 7.6 and 10.4, respectively
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FIGURE.3. Reflection spectra of the polymer
support SMA-1 (1) and the immobilized reagent of
sulphorsazene (2), a complex with lead at pH 5 (3)
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and pH 4 (4)
During the sorption of organic reagents on a
fibrous  support (CMA-1), followed by

complexation on the solid phase, it was found that
sulfarsazene is sufficiently firmly retained on
CMA-1 (Fig. 3). Under optimized immobilization
conditions (concentration 1 * 10-4 M and time 10
min.), Lead was determined in wastewater by the
"introduced-found" method (Table 2).Results of
the determination of lead using immobilized
sulfarsazene by the diffuse reflection method (n =
5, P =0.95, msorbent=0.2 g)

TABLE 1

Shows that the reagent immobilized on the CMA-1 fiber can determine lead with Sr 0.029 in various objects
containing lead ions

Lead introduced, mcg Found lead, mcg S Sr
2,50 2,48+0,26 1,97 0,008
10,0 3,07+0,06 511 0,019
15,0 4,1140,09 7,57 0,029
20,0 5,10+0,04 2,99 0,023
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