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Abstract

The studies were carried out on saline soils that were taken soil samples on the territory
of Mamiy, Shumanai district of the Republic of Karakalpakstan to assess the state of soils and
salinization and content of water-soluble salts of this site. All soil samples taken are saline,
salinization-sulfate-chloride, chloride-sulfate, sulfate. The degree of salinization varies from
medium to very strong in all soil profiles. There are also summarized data on the studied
components, the most characteristic soil conditions of the surveyed area.
Keywords: Karakalpakstan, Shumanai, glauconite, vermiculite, soil salinization, dry resi-
due, agronomists, agriculture, water-soluble salts, adsorption, desorption

Introduction

Today, increasing soil salinity is one of
the pressing problems around the world.
This is one of the most common processes
that leads to land degradation worsening and
determining their fertility. In this aspect, the
process of draining and drying the bottom of
the Aral Sea led to pollution, environmental
pollution, soil salinization, salinity, which de-

pends on the areas of gradual salt formation
(Turemuratova A.Sh., ReymovK. D., Allani-
yazov D. O., 2022).

Research objects and methods
The object of research in this work is the
soils of the Shumanai region: the Mamiy sec-
tion located 70 km from the center of Nukus
Karakalpakstan.
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Research material and methodology

The water extract of the selected soils
was prepared according to the generally ac-
cepted method — soil: water in a ratio of 1:5
(Arinushkina E.V., 1970). The content of
chlorine ions was determined by sea argen-
tometric methods; calcium and magnesium
trilonometric; sulfate by titration; aqueous
extract with sulfuric acid solution in the pres-
ence of methyl orange indicator; sodium and
potassium ions by difference of sum of an-

Section 6. Technical sciences in general

ions and cations. The results of the analysis
of aqueous extracts were expressed in milli-
gram equivalents per 100 g, air-dry soil, the
sum of water-soluble salts in percent.

The results of the aqueous draw analysis
were monitored for solids.

The degree of salinization of soils was
evaluated on a scale (ArinushkinaE.V.,
1970; Genkel P. A., 1975; Genkel P. A., 1975;
KovdaV.A., 1984). The data obtained are
presented in table 1.

Figure 1. Coordinates of samples obtained in the territories
of Mamiy, Shumanai district, Karakalpakstan

91 , (42,6009667, 58,9927549) [ Kontr 11/98

2, (42,5963145, 58,9856809) | Kontr 11/76
3, (42,5938604, 58,9859182) | Kontr 17/17

@ 4, (42,5940663, 58,9874199) [ Kontr 11/73

Research results

Table 1 shows the content of Cl, SO,* -
and Na* ions in the studied samples in the
ranges of 0,75-30,00, 9,43-43.55 and 1,48—
42,13 mg-eq per 100 g of dry soil, respective-
ly, so that soils from salinization with sulfates
and sodium chlorides.

The dry residue in the samples ranges
from 0,750 to 4.800 ml, eq. Based on the val-
ue of the dry residue of this sample by the de-
gree of salinity, it belongs to the class; weak,
weak and highly saline, respectively.

To study the percentage of adsorption of
ions with agronomic ore, first prepared aque-
ous extracts from the 4th sample at ratios of

1:10 (soil: H,0). Next, a certain amount of
agro or was added to the obtained extract,
and after 2 days, the ionic composition of the
extract was determined, and the adsorption
and desorption rates of Cl, SO,>", Na* ions
from the aqueous extract were calculated.

As follows from the analysis of the result
of Table 1, the strongest saline soil sample is
the 4th sample containing Cl, SO,>~ and Na*
ions. It is 30,00;43,55 and 42,13 mg, eq per
100 g of dry sample.

Therefore, the 4" sample was used in fur-
ther studies.

The adsorption capacities of glauconite
and heat-treated vermiculite of ions: Cl,
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SO,* and Na* of the water extract of the 4th
soil sample were studied.

The effects of heat-treated vermiculite
temperature, soil: Agro-ore ratio and frac-

Section 6. Technical sciences in general

Calcination temperature The ratio of soil:
size fractions of Agro-ore varied from 400 to
800 °C, 5:1-1:3 and 1-7 mm, respectively.

tion size were studied.

Sieve composition of initial glauconitis and vermiculitis

No. Name Size fraction, mm
Agro ores -5+3 -3+2 -2+1 -1+0.5 -0.5+0.25 -0.25
1. Vermiculite 40.97 55.52 2.0 0.9 1.6 0.8
2. Glauconite - - - - 33.26 66.74

Tables 2 and 3 show the influence of the
temperature of the calcination agro-ore and

the adsorption capacity of vermiculite and
glauconite.

Table 3. Degree of sorption and desorption (%) of soluble ions of agro-ore

o Lo ¥ anions cations
S B
© 2o

EEEE

E-g %5:@ Cco> HCO- Cl- SO2 NO, Ca* Mg* NH Na'

=2 &S
1. No -70.00 -20.83 -18.36 -1.53 +158.9 —-73.60 +6.06 —20.60
2. No  +20.00 -833 +2.75 -1.53 +53.80 -6.00 -24.24 -8.94
3. No  +20.00 -1250 +3.32 -1.53 +66.66 -12.00 -24.24 -10.13
4. No -10.00 -833 +642 -153 +7692 -17.6 -63.63 -2.84
5. No  +10.00 -125 -020 -1.50 +92.30 -16.00 -63.63 -15.35

4 (11/73) samples were selected as saline
soils; Table 3 shows that the adsorption ca-
pacity of glauconite relative Cl and Na* ions
is greater than the capacity of the original
vermiculite. When using glauconite 12,5;
11,15; 3,5% Cl and Na* are adsorbed and the
ions are finally applied.

Vermiculite and adsorption are 8,33 and
2,84% hard 1,5 and 5,40 tons’ times lower,
however, with increasing calcination tem-
perature, the adsorption capacity of vermic-
ulite increases from 8,33; 2,84 to 20,83 and
20,60, respectively, relative Cl- and Na* ions.

It is necessary to purify the adsorption
capacity of the used Agro-ore relative to
NH,* is the same and is equal to 63,63%;
with increasing temperature, the heat treat-
ment of the wall of adsorption of NH,* ions
decreases, and at 800°C it practically stops;
the adsorption capacity of NO,™ ions is not
affected by the type and temperature of the
Agro-ore calcination and is 1,53%.

110

As for the SO,*, ion, glauconite slight-
ly sorbs, but the original vermiculite is not
sorbed, and with increasing calcination
temperature, the pore size increases and at
800 °C it becomes adsorbed as Cl- and Na*
ions also to the SO,? and Mg?* ions.

Tables 4 and 5 show the effect of the soil:
Agro-ore ratio on the adsorption capacity of
Cl- and Na* ions. Based on the results of ta-
bles 2 and 3, heat treatment of vermiculite
at 800 °C for 30 minutes was used as ad-
sorption.

As the experimental results show in ta-
ble 5, the influence of the soil: Agro-ore ratio
on the adsorption capacity of ions is com-
plex. Therefore, based on the results, we can
conclude that the 2" experiment is optimal,
(soil: Agro-ore ratio = 1,67:1) the degree of
adsorption of Cl- and Na* ions assigned un-
der these conditions reaches more than 12
and 14%, respectively.
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Table 6. Change (%) in the degree of absorption and desorption of ions
from the extract depending on the ratio of soil and agricultural ore

oL o? anions cations

" e o

£ 3 928 g

SEEEZ

o8 & g ‘E Cco,>~ HCO,- Cl- SOz NO,~ Ca* Mg* NH,/ Na*

= L .=

= ZEs
1. No +20.00 0 +8.86 -1.53 +43.58 +11.20 0 -5.12
2. No +20.00 -12.5 +4.33 -1.53 +35.89 -8.00 0 -14.85
3. No 0 -4.16 +9.04 -1.53 +46.15 -3.60 0 -0.07
4. No 0 -16.66 -12.81 -1.53 +20.51 -21.60 +51.51 -17.30
5. No +0 -16.66 -14.55 -1.53 +41.02 -36.00 +66.66 -13.69

Table 7. Changes in the degree of absorption and desorption of ions
from the extract depending on the size of agro-ore fractions

oL o? anions cations

A= Io)

890 928 g

ST EZ

o8 & g ‘E co,>~ HCO,- C- SOz NO,~ Ca* Mg* NH, Na*

o v &

EEES
1. No -10.00 -21.66 -20.27 0 +60.25 -36.00 —48.48 -26.13
2. No 0 -21.66 -23.81 -1.53 +21.79 -30.00 +51.51 -26.82
3. No 0 -25.00 -18.89 -1.53 +53.84 -36.00 +6.06 —-26.08
4. No +20.00 -21.66 -12.81 -1.53 +21.79 -28.00 -30.30 -15.52
5. No 0 -23.33 -12.21 -1.53 +47.43 -32.00 +51.51 -19.55

Tables 5 and 7 show experimental data  OchilovS. U,, 2023; Allaniyazov D. O.,

on studying the effect of fraction size on the
adsorption capacity of heat-treated vermicu-
lite for Cl- and Na* ions from the aqueous ex-
tract of the 4-th soil (Allaniyazov D. O., 2019;
Allaniyazov D. O., Erkaev A. U., 2021; Allani-
yazovD.O., ErkayevA.U., TajibayevT.A,,

TazhibaevT. A., Ochilov S. U., 2024; [5-9].
As follows from table 6, at selected inter-
vals of varying the size of fractions 1 = 7 mm,
the degree of sorption of Cl-, SO,* and Na*
ions fluctuates in the ranges of 21,60—24,33;
12,21-23,81 and 15,12-26,82%, respectively.

Figure 2. Effect of fraction size on the degree of adsorption
of ions (Cl, SO -, Na*) from soil water extract

0 -

10 -

Degree of adsorption, in %
Pt
=]
I

1
1 2 3

Fraction sige, mm

-_—
L

I |
4 5 6 7
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In Fig. 2. The nature of changes in the
adsorption properties of ions is presented
depending on the size of the fractions; the
figure shows that in the intervals of 1,25—
3,25 mm of fractions the curves, the adsorp-
tion capacity of ions intersects and reach
a minimum value, therefore the optimal size
of vermiculite should be in the intervals of
1,21-3,25 mm.

Conclusions
The studies have shown that all soil sam-
ples are saline, characterized by mixed salin-
ity—chloride—sulfate; sulfate, the degree of

Section 6. Technical sciences in general

salinity varies from medium to very strong
across all soil profiles.

Based on the results, we can conclude that
of all the experiments carried out, the 2 ex-
periment is the most optimal (soil: Agro-ore
ratio = 1,67:1), the degree of adsorption of Cl~
and Na* ions assigned under these conditions
reaches more than 12 and 14%, respectively.

In addition to combating soil salinity by
selecting crops and creating salt-tolerant
varieties, in relation to certain types of soil
salinization, it is necessary to use techniques
that increase the salt tolerance and produc-
tivity of cultivated plants on saline soils.

References

Turemuratova A.Sh., ReymovK.D., AllaniyazovD.O. (2022). Distribution of salts in
groundwater and drained surface of the Aral Sea. Universum: Chemistry and Biology, —

No. 6-1.-(96).—-P. 31-36.

Arinushkina E. V. (1970). Guide to Chemical Analysis of Soils, Moscow State University Pub-

lishing House, — 257 p.

Genkel P. A. (1975). Plant Physiology, M: Enlightenment, — P. 140—-208.
Kovda V. A. (1984). Problems of combating desertification and salinization of irrigated soils, —

M.: Kolos, — 304 p.

Allaniyazov D. O. (2019). Development of scientific foundations of processes for production
and technology of complex fertilizers from glauconites and phosphorites of Karakalpak-
stan Diss. Ph D. — Tashkent IONH AN RUz, — 123 p.

Allaniyazov D. O., Erkaev A. U. (2021). Enrichment of Karakalpakstan glauconite by dry meth-
od. International Scientific Journal “National Association of Scientists” (NAU) ISSN 2413-

5291.-Vol. 2. —No. (36_63). - P. 4-8.

Allaniyazov D. O., Erkayev A. U., Tajibayev T. A., Ochilov S. U. (2023). Processing of local agro
ores of Karakalpakstan for high-efficiency fertilizer. Journal of Survey in Fisheries Scienc-

es —10(3S). - P. 1225-1232.

Allaniyazov D. O., TazhibaevT. A., OchilovS. U. (2024). Application of agricultural ore of
Karakalpakstan as complex fertilizers. Collection of materials of the V International Sci-
entific and Theoretical Conference “Actual Issues of Natural Sciences”. — P. 566—569.

Allaniyazov D. O., Erkaev A. U. (2022). Study of agrochemical effect of obtained new types of
complex fertilizers based on Karakalpakstan agro-ore with various mineral fertilizers. In-
ternational Journal of Advanced Research in Science and Technology, Int. J. Adv. Res. Sci.

Technol. —Vol. 11. —Issue 12. — P. 881-886.

submitted 14.10.2025;
accepted for publication 28.10.2025;
published 26.11.2025

© Ochilov S.U., Allaniyazov D.O., Erkayev A. U., Allaniyazov D.O., Uzakbaeva M. M.
Contact: sochilovs9777@gmail, com; dauran_ 1985@mail, ru

113 STUDY OF THE EFFECT OF GLAUCONITE AND VERMICULITE ON THE SALINITY



