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ABSTRACT

This paper describes experimental methods for the separation of nickel ions from the
adsorbent using dimethylglyoxime in the regeneration of adsorbents.
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Introduction The main part

Activated coals are widely used in the
separation and purification of gases, as well as
in the recovery of volatile organic solvents. In
the purification and bleaching of solutions can
be used various micro-pores - sorbents such as
silica gel, natural and synthetic zeolites,
aluminium, porous glasses, ion exchangers and
activated charcoals. Activated charcoals are
obtained by carbonization and activation of
biological, mainly plant-derived organic matter
[1-4]. As raw materials, various wood
materials, peat, coal mined at different stages
(brown coal, coal, anthracite), cotton and
sunflower husks, walnut husks and fruit twigs,
animal bones, waste from hydrolysis (lignin)
and sugar (syrup) industry, polymer resins and
other carbon-retaining materials are used. In
terms of size and shape, activated charcoals are
divided into granular and pulverized [5-9].

Granulated coals are usually made in the form
of cylinders with a diameter of 2-5 mm, with
the height of the cylinders always greater than
the diameter. Granulated coals are mainly used
in devices as a stationary layer in the treatment
and separation of process flows in the gas
phase [10-14]. To increase the intensity of
mass transfer, the granulated coals are ground
and small fractions are obtained after sieving,
for example: 0.15 - 0.25; 0.25 - 0.55; 0.55 - 1.65;
1.65 - 2.35 mm. The crushed coal is used in all
types of adsorption processes, both in the gas
and liquid phases. Powdered coals are
composed of particles smaller than 0.15 mm.
They are used to clean substances in the liquid
phase [15-18]. Depending on their use, coals
are divided into gas, recuperative and
bleaching types. Gas coals are designed to
capture poorly sorbed components or vapours
that are present in small concentrations of
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gases. Gas stoves should have mainly large
porosity as well as advanced myelopoiesis.
Recuperative coals. The smallest pores in these
coals may be open to the entry of vapours of
substances with a molecular mass of 150.
Bleaching charcoals are designed to absorb
large molecules or microemulsions from liquid
media. They are distinguished by their
developed myopathy.
The radius of the pores is in the range of 1000-
2000A, which in turn exceeds the size of the
sorption molecules. The average radii of the
micro-pores are below 15-16 A. The size of the
pores is the same as the size of the adsorbed
molecules.

Adsorbents used in adsorption devices must

meet many requirements:

— Must have a high adsorption capacity (in
the gas or liquid phase it absorbs large
amounts even at low concentrations);

— Must have high selectivity (absorbing only
one ingredient from the mixture);

— The compounds to be separated must be
chemically inert relative to the components;

— Must have high mechanical strength;

— Must have the regenerative capacity for
subsequent reuse (restoration of initial
adsorption properties);

— The price should be lower.
Activated coals are distinguished by high
mechanical strength, hydrophobicity and other
properties and have many properties, which
can be exemplified by the developed specific
layer and porous structure. One of the
disadvantages of activated carbon as an
industrial adsorbent is its flammability.
Oxidation of coals in the air begins at
temperatures above 250 9C. [3]. The mole
ratios of the components in the complex
formed by  nickel (1D with the
dimethylglyoxime reagent were determined by
the isomolar series method. Equivalent
concentrations of  nickel (1D and
dimethylglyoxime reagents were used to
determine the ratio of moles in the complex of
nickel (II) with dimethylglyoxime reagent by
the method of isomolar series:

CNi2 + = CHR = 2.0446 - 10- 5mol /1

Method of determination: A series of solutions
were prepared in 25 ml volumetric flasks. To
do this, add to each of a variable amount of
nickel (II) solution (up to 9.0-1.0 ml), add a
solution of dimethylglyoxime reagent solution
(up to 1.0 ml-9.0 ml) and a universal with a pH
of 8. dilute and mix with distilled water to the
mark of the tube, adding 5.0 ml to each of the
buffer solutions. The optical density of the
prepared solutions was measured in KFK-2 at a
light filter at 550nm, relative to the specific
solution in cuvettes with a light absorption
thickness of 1 = 1.0 cm. The results obtained
are presented in Table 1

Table 1. Results of the study of the
composition of a complex compound using
the method of isomolar series

Ne Obtained | Obtained | Buffer i
Ni (II), ml | Vnr, ml solution

1. | 9.5 1.5 5.0 0.007
2. |85 2.5 5.0 0.08
3. |75 3.5 5.0 0.165
4. | 6.5 4.5 5.0 0.30
5. | 5.5 5.5 5.0 0.34
6. | 4.5 6.5 5.0 0.39
7. | 3.5 7.5 5.0 0.45
8. |25 7.0 5.0 0.50
9. |2.0 8.0 5.0 0.43
10. | 1.0 9.0 5.0 0.33

It can be seen from this table that the
composition of the complex formed by the
dimethylglyoxime reagent with Nickel (II)
corresponded to the molar ratio of Ni: R = 1: 2.
Determination of the real molar quenching
coefficient and equilibrium constant of the
complex of nickel (II) with dimethylglyoxime
reagent by Tolmachyov's graphical method.
determined by the method. All the above
results (Ni: R = 1: 2) were taken into account
when working with this method. The reaction
equation for Ni (II) with dimethylglyoxime
reagent can be described as follows.

Determination method: 25 ml measuring tubes
were filled with a stoichiometric ratio of
reactive reagent and nickel (II) solution and 5.0
ml of buffer mixture with pH I 8.0 and diluted
to the mark with distilled water. Optical
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density was measured at KFK-2 at 6 n.f,
relative to the specific solution in cuvettes with
light absorption thickness 1 = 1.0 cm. The
results are presented in Table 5.

Table 2. Results of determination of real
molar extinction coefficient and
equilibrium constant of the complex by
Tolmachyov's graphical method

\ S

Ni | VH | Ni "
Nel+ |R, |2+ |A | JA|VA|E /e

2, |ml |-

ml 10-
1]0. |1 [00 |07 |36 |10 |7338 L
. |25 |72 |75 |74 |49 |22 |5 36
200. | . [01]03 |31 |20 |4892 ]2
. |50 700 |16 |64 |44 |.36 |04
310. |, [01]03 |27 [30 |4174 ]2
. |75 |“” |28 |58 |93 |66 |.48 |40
41 |,.]01]03 |25 40 |3791 2.
. |00 |°° |57 |94 |38 |88 |.58 |64
5|1 |, |01 |04 25|51 2622 3.
12517260 |00 |90 |1 |.95 |13
6|L | |01]04 |23 [61 |2517 3.

50 |>2 |80 |24 |50 [3 |.48 |40

Tolmachyov's graphical method formula for the
real molar extinction coefficient and
equilibrium constant of a complex [2]:
[1/e=f(1/VA)](3)

The following formulas were used in the
calculations:
chaq=1/1/€-10-n=1/0,136 * 10-4 =
7,52*10 -4 (4)

ehaq.-the actual molar extinction coefficient of
the complex;

Compared to the calculated numerical values,
the developed method was shown to have a
much higher sensitivity, while the complex
compound had average stability.

According to the results obtained, the solution
of dimethylglyoxime, used as a reagent, gave
good results in the formation of a complete
complex of nickel ions in the adsorbent used.
According to the spectral characteristics of this
complex, the absorption spectrum was
measured in a quartz cuvette with a light
absorption thickness |1 = 1.0 cm relative to the

specific solution, on a spectrophotometer SF-
46. The absorption spectrum of the reagent
was obtained with respect to distilled water.
Results The maximum absorption area of the Ni
(II) complex of the dimethylglyoxime reagent
located at lkomp = 550 nm, the maximum
absorption region of the dimethylglyoxime
reagent was observed in the region of shorter
spectral waves i.e. at reagent = 470 nm.
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