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ABSTRACT

Due to the lack of water resources in the countries of Central Asia and their decrease year by year, the wide use of
water-saving technologies in agriculture is required. For example, in the agriculture of the Republic of Uzbekistan, large-
scale works are being implemented in order to use water-saving technologies and reduce the consumption of mineral
fertilizers in irrigating cotton plants. All the composite materials we offer are local, secondary raw materials of "Ammofos
Maxam" JSC, phosphogypsum of "Maxam-Chirchik™" JSC, urea formaldehyde resin (KFS) and Na-CMC produced in
Namangan region were used. Modified interpolymer composite materials were used. And its physico-chemical properties
were studied in the scanning electron microscope EVO10SEM at the Center of Advanced Technologies. Tests of the new
modified interpolymer composite materials on cotton plants were carried out at the educational and scientific experimental
base of Chirchik State Pedagogical University and at the farm in Dostlik district of Jizzakh region, and positive results
were achieved. Based on the obtained results, the consumption of water and mineral fertilizers has been significantly
reduced, practically the expected result has been achieved and the correct conclusions have been reached in order to
eliminate the shortcomings.

AHHOTALMUSA

E>keromHoe yMeHBIIEHHE BOIHBIX PECYPCOB, Kak clenCcTBHE MX HexBaTtka B Ctpanax lleHTpamsHON A3mm Tpedyer
YBCIMYCHHUS HIUPOKOIO UCIIOJIb30BAHUSA Bouoc6epera}0mﬂx TEXHOJIOTUH B arpapHoM CEKTOPE 3KOHOMHUKH. B cenpckom
xo3siiicTBe PecnyOnuku Y30ekuctaH, HapuMmep, peanu3yoTcs MaciTabHble paboThI MO UCTIOIB30BAHHIO BOJOCOepera-
IOLUX TEXHOJOTMH U CHIDKEHHIO pacxo/ia MUHEpaIbHBIX YIOOpeHHH py OpoIleHHH XjaomyaTHrKa. [Ipemiaraemsle aB-
TOpaMu }laHHOI‘/’I CTaTbu KOMIIO3UIIMOHHBIE MAaTCpHUaJIbl OIMUCBIBACMOT'O MPOINCCCa ABJIAIOTCA MECTHBIMU, UCIIOJIB3YCTCA
Bropu4Hoe cbipbe AO «AMModoc Makcam», pocdorunc AO «Makcam-Uupunky, kapdamunodopmaibaeriIHas cMoJia
(K®C) u Na-KML] npoussoacrsa Hamanranckoii obnactu. MccnemnoBanust IpOBOJMINCH Ha 3KCIIEPUMEHTAIBHON 0a3e
UYMPYHKCKOTO rOCyAapCTBEHHOTO MEJarornieckoro YHUBEPCUTETa, a Takke B (pepMepcKoM Xo3sicTBe JlyCTIIMKCKOTO
paiiona Jl>xu3akckoit oomacTu. B xome Hay4qHOIT pabOTHI CIIOB30BAUCH MOTU(PUIIMPOBAHHBIC HHTEPIIOIUMEPHBIC KOM-
TO3UITUOHHBIC MaTCPUAJIbI. ABTOpaMI/I CTATbU MOJYYCHBI IMOJOKUTCIBbHBIC PE3YyJIbTAaThl, JOCTUTHYTA LCJIb CTATbU U CAC-
JIaHbl HCHHBIC BbIBOAbI, HANIPABJIICHHBIC HA YCTPAHCHHUC HCAOCTATKOB HNPOU3BOACTBCHHOI'O IIpoONCccCa. OnpeﬂeneHH
HanpaBJICHUA paSpa60TKI/I HAYYHBbIX I/ICCJ'Ie,I[OBaHI/Iﬁ IO TCXHOJIOTUAM KPYIIHOTO NPOU3BOACTBA HHTCPIIOJIMMCECPHBIX KOM-
MMO3UIIUOHHBIX MAaTCPUAJIOB, KOTOPLIC IINIAHUPYCETCSA NPOBOANUTH COBMCCTHO C APYTUMH HAYyYHO-UCCICAOBATCIbCKUMHU NH-
CTUTYyTaMU.

Keywords: urea-formaldehyde resin (UFR), sodium carboxymethylcellulose (CMC-Na), phosphogypsum PG inter-
polymer complex (IPC), porous composite material (PCM). EVO10SEM scanning electron microscope

Karouesnbie ciioBa: xapOamumodopmansaeruanas cmona (KP®C), natpuiikapbokcumernnentonosa (KMIL[-Na),
dochorumc (PT), uarepmomaumepusiii komruieke (UITK), mopucteiit kommosuiuonuslii matepuan (ITKM). Ckauupyro-
i 3NeKTPpOoHHBIH Mukpockon EVO10SEM

Introduction. One of the main scientific directions sulfate is precipitated into dihydrate (pulp suspension).
developing in the Republic of Uzbekistan is secondary The decomposition of phosphorous flour occurs according
raw materials and their processing. Such works are to the equation:
based not only on the development of the chemical in-
dustry in the Republic of Uzbekistan, but also on the im- CasF /P04 /3 + 5H2S04 + H3PO4 =
provement of the ecological situation in our republic, =5CaS042H,0 + /n+3/ H3PO4 + HF
and the use of secondary raw materials in the synthesis
of useful products [2]. The precipitate consists mainly of two-molecular

Secondary raw materials are called objects and ma- aqueous calcium sulfate (CaSO4+2H0), consisting of a
terials that have served their service life waste generated mixture of undecomposed phosphate, acidic phosphorus
during industrial processing. That it is much more im- salts and silicates. The quantitative composition of the
portant to convert waste into a new product through in- mixtures depends on the mineralogical composition of
dustrial reproduction. the feedstock, the degree of production and equipment

Waste is called discarded substances or products adjustment, compliance with technological discipline,
that have not found practical application in this period etc. [4.
of development of the chemical industry. Silicates easily decompose under the action of acid

Waste recycling reduces electricity and water con- with the release of Na, K, Al and silicic acid ions into
sumption by several times. For example, getting paper the solution.
from waste paper not only reduces the felling of trees, Silicic acid interacts with hydrogen fluoride:
but also reduces electricity consumption by three quar-
ters. 6HF + SiO, = HySiFg + 2H,0

At "Ammofos-Maxam" JSC, phosphoric acid is
produced by decomposing phosphorous flour under the Over a solution of hydrofluoric acid h2sif6, the
influence of sulfate and precipitating it as calcium sul- vapor viscosity increases with increasing temperature
fate dihydrate. When mixed with sulfuric acid, phospho- and concentration of h3po4. This leads to the fact
rous flour, phosphoric acid is formed, and calcium that the amount of fluorinated gases released during the
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decomposition of phosphates in different conditions
of phosphoric acid production will not be the same:

H,SiFg + SiO, + nH3PO4 = 3SiFs + NH3PO4
H,SiFs + H3PO4 + = SiF4 + 2HF + nH3PO4

Under the conditions of phosphoric acid production,
SiF4 has a higher viscosity compared to HF, therefore,
the released precipitate of fluorine silicic acid and
H2SiF6 solution are formed in gases:

3SiF + nH20 = Si02 + nH20 + H2SiF6

Studies show that the fluorine content in phos-
phogypsum does not exceed 0.1 — 0.4%. The humidity
of phosphogypsum depends on the quality of the carousel
vacuum filter and ranges from 30% to 40%.

The volume weight of wet phosphogypsum in the
soft state ranges from 0.531 to 0.581 t/m3 and averages
0.556 t/m?®.

Phosphogypsum of Almalyk production Association
“ammophos-Maxam" in appearance is a silky flaking
gray, easily flaking material. It has a characteristic smell,

10

the texture is soft, the texture is irregular, the structure
consists of a single mineral, a sledgehammer consisting
of a soft mass between a slightly wetter material. In the
dried state, it is a fine powder [7].

Phosphogypsum used in our research is a product
of JSC “ammophos-Maxam" in the city of Almalyk.
Currently, the amount of phosphogypsum accumulated
in the warehouses of secondary raw materials of JSC has
exceeded 80 million tons, and this amount is increasing
every year [6].

Metadology and methods of study

It is mainly used as an additive to technical plaster,
technical plaster is used for the manufacture of various
shapes, models, etc. Phosphogypsum consists mainly of
gypsum with silica additives and contains a small amount
of P,0s.

The following new result was obtained by studying
the elemental composition of a phosphogypsum sample
using an EVO10SEM scanning electron microscope.
That is, the head part of the sample placed in the cuvette
of a scanning electron microscope was determined by
the percentages of elements taken in spectrum 4 and
spectrum 5:

. Cnesxrp 4
Bec% o

O 675 05
S 130 03
Ca 121 03
S 46 0.2
Al 14 01
P 07 01
Na 04 0.2
Fe 0.3 01

|~ TS
T e e

Figure 1. Percentage distribution of elements in an electron microscope
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Figure 3. Percentage distribution of elements in an electron microscope
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Scientific research and the search for practical solu-
tions for the disposal of man-made waste, including sec-
ondary raw materials of phosphogypsum, are conducted
in many European countries, the USA and Japan. De-
spite numerous studies and developments on the use of
phosphogypsum, it has not yet been widely used in the
national economy. In rare cases, the presence of radio-
active elements from selectively mined ores makes it
difficult to use phosphogypsum, and in some cases it be-
comes impossible, for example, with high radioactivity
[2; 5; 6].

As a result of our research, our attention was at-
tracted by the high content of macro- and microelements
in the secondary raw materials of phosphogypsum, and
the expected result was achieved by using it as a filler
for composite material. To control the properties of the
resulting composite material (cm), it is necessary:

o linear polymer-polymer (polyelectrolyte com-
plexes PEK);

o linear polymer-compact particles it is recom-
mended to use PPK.

The second component is used in two types: due to
KFS and phosphogypsum.

The developed porous compositions allow solving
the following problematic tasks:

e creation of an insulating coating such as a curtain
(film), as well as an anti-filtration screen on the soil sur-
face or in soil-based earthworks, in ditches or irrigation
ditches, trenches, etc.;

e protective coating from sand on roads, in quarries,
quarries, to reduce the movement of sand dunes, to form
soil protection from water and wind erosion;

o creation of porous material with drip irrigation.
Development of a new type of composite materials.

Discussion. The desired effect can be achieved by
using this km in the current period of the market econ-
omy, using relatively inexpensive and economical meth-
ods of water use. For example, in the case of above-
ground irrigation, which is the simplest irrigation
method, it would be advisable if we reduced the irriga-
tion rate by laying the screen underground for a certain
part of the irrigation length to create an anti-absorbing
screen. If in this way it is possible to save water supplied
to the slope of the seeder, in addition, a wide opportunity
will be provided to control the moistening erosion of the
soil, that is, to keep it at a distance to the required depth.

e N
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Figure 5. Composite small trays. The process of watering cotton seedlings planted in two rows using
an IPK irrigation device
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As for the advantages of this method, it is relatively
inexpensive compared to the methods of drip or rain ir-
rigation used abroad and consists in the fact that its con-
stituent elements are produced at chemical plants in our
republic.

The essence of this idea is: processing in laboratory
conditions of local phosphogypsum waste occupying
hectares in the form of millions of tons of waste pollut-
ing air, surface and groundwater, and synthesis on their
basis of interpolymer complexes and their polymer com-
posite materials, as well as the production of these ma-
terials in the form of water-efficient equipment in agri-
culture. As a result of the fact that the irrigator continu-
ously passes water through itself in a regular mode,
firstly, water is consumed almost exclusively for the
needs of the plant, as a result of which minerals in the
soil are not washed out and are not absorbed by the plant.
Secondly, as a result of unnecessary ingress of water, the
probability of germination of weed seeds in the soil is
reduced and the protection of the Husk from weeds is
ensured. A significant part of the fertilizers applied to
conventional watering elderberries are also absorbed by
weed plants. On the other hand, our watering can en-
sures that only the appropriate plant will be fertilized
during the fertilization process.

Conclusion. PCM based on CFGS - CMC (IPK -
phosphogypsum and sand) showed that the components
are evenly distributed and have a sufficiently homoge-
neous structure. The simultaneous formation of two
complexes and the processes of CPS polycondensation,
the properties of IPC and PCM not only complement
each other, but also strengthen each other. This signifi-
cantly improves the physico-mechanical properties of
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