Volume 52| February 2026 ISSN: 2795-7667

Burstan oot s Urea Formaldehyde Aniline Based
Polymer Ligand Synthesis And
Research
Gulnoz Gafurova PhD, Senior Lecturer,

Bukhara State Technical University,

Uzbekistan, Bukhara
Mashkhura Sadikova Assistant

of Bukhara State Technical University,
Uzbekistan, Bukhara

E-mail: mashkhura.sadikova.87@mail.ru
The work presents the results of the synthesis of polymer ligands based on urea,
formaldehyde, and aniline via the condensation/polycondensation method, followed by
modification with target functional groups. The obtained copolymers were characterized
using FT-IR, 1H/13C NMR, thermogravimetry (TGA/DSC), scanning electron microscopy
(SEM), and elemental analysis. The acid-base properties, density of donor centers, and
complexation ability with model heavy metal ions in an aqueous medium were
investigated. It was established that the synthesized materials possess high thermal
stability, high functional group content, and efficient sorption/complexation
performance, making them promising for applications in analytical chemistry,
wastewater treatment, and as precursors for the fabrication of specific sorbents and ion
exchangers. Where necessary, data on sorption kinetics and isotherms are provided.
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ABSTRACT

Cunte3 U UccineaoBanue IllosmmmepHsbix Jiurangos Ha
OcHoBe Mo4eBUHBI, Popmasibgeruga U AHUINHA.

I'yano3 Fagpyposa
PhD cT.npen. Byxapckoro rocyiapcTBEHHOI'0 TEXHUYECKOTO YHUBEPCUTETA,
Y36ekucTaH, r byxapa
Mamxypa CagukoBa
acCUCTEHT, Byxapckoro rocyZilapcTBeHHOTO TEXHUYECKOI'0 YHUBepcUTeTa Y36eKucTaH, r byxapa

AHHoOTauma: B pa6GoTe mnpuBeJieHbl pe3y/JbTaTbl CUHTE3a IOJMMEPHbIX JIUTAHJOB HAa OCHOBE
MOYeBUHbI, pOpMasib/ieru/ia U aHWJIMHA METO/I0M KOH/IeHCalluK /IOJIMKOH/IeHCAlluK € TIOoC/Ieyolei
MogudUKalnMerd  1eseBbIMM  QYHKLMOHAJbHBIMU  rpynmnaMu. [losiydeHHble  CONMOJIMMEPHI
oxapakTepusoBaHbl ¢c noMolibio FT-IR, 1H/13C NMR, TepmorpaBumetpuu (TGA/DSC), ckaHupytoiei
3JIeKTpOHHOM MuUKpockonuu (SEM) u aseMeHTHOro aHanusa. McciejoBaHbl KHCJIOTHO-OCHOBHBIE
CBOWCTBA, MJIOTHOCTb JJOHOPHBIX LIEHTPOB U CIIOCOOHOCTb K KOMILJIEKCOOOPA30BaHHUIO C MOJIEJIbHbIMU
MOHAMM TsKeJIbIX MeTa/JIOB B BOJHOMU cpeJie. YCTAaHOBJIEHO, UTO CUHTE3UPOBAaHHble MaTepHaJbl
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00/1alal0T  BBICOKOM TepMHUYECKOH

CTaOUJIBHOCTBIO,

3HAYUTEJIbHOH coAeprKaTeJIbHOCTbIO

(YHKIIMOHA/NBHBIX Tpynn U 3QPEeKTHUBHOCTbIO COPOLMU KOMILJIEKCOOOPA30BaHHUS, UTO JeJlaeT MX
NepCreKTUBHbIMU JJId NPUMEHEHUs] B aHAJIMTUYECKOM XHMMHH, OUYMCTKE CTOYHBIX BOJI M Kak
IpPEeKypcopbl [Jisi WU3rOTOBJIEHUs ClelUPUUEeCKUX COPOEHTOB M HOHUTOB. [Ipu He06X0JUMOCTH
Ipe/iCTaBJIeHbI IaHHbIE 10 KHHETHUKE U U30TepMaM COPOITUU.

KnrwouyeBsble c/10Ba: pU3NKO-XUMUYECKUH, KOMIIJIEKC, MOYEBHUHA, aHUIHH, IT0JIUMEp, OJIUTOMEDPHI.

Introduction. Currently, the synthesis of
new complex-forming polymer ligands, their
separation from solutions of non-ferrous metals
by complex sorption methods, and the study of
the composition, structure, and
physicochemical properties of coordination
compounds formed during the sorption process
are among the main tasks of the chemical
industry. Thermo analytical studies were
conducted on analyzers of the Tashkent
Research Institute of Chemical Technology.
According to the results of TGA, various
exothermic and endothermic effects observed
when the mass changes as a result of the
decomposition of various functional groups of
the chelating polymer ligand with increasing

TGA

mg

temperature were analyzed. All samples of
thermal analysis were carried out in a mortar
made of aluminum oxide in a dynamic mode ata
speed of 50 degrees/min. For the analysis of
KFA (TGA) and (DTA), a maximum temperature
of 600°C was selected, and the results of the
analysis of this substance were studied in
accordance with the results of the presented
thermo gravimetric (TGA) and differential
thermal (DTA) analysis. This substance was
taken in an open-mouth crucible made of
aluminum oxide, which is resistant to
temperatures of 600°C, in an amount of 11.4 mg,
and the temperature was gradually increased
starting from 20°C (Figure 1).
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Figure 1. Thermogravimetric and differential thermal analysis of KFA

Urea-formaldehyde-based  oligomers  are
substances formed by the polymerization of
urea and formaldehyde. Their basic properties
and study are of great importance in many
fields, including chemistry, materials science,
and engineering.

Experimental part and their discussion
Urea-Formaldehyde Oligomers

1. Urea-Formaldehyde Resins (UFR): Oligomers
composed of urea and formaldehyde are widely
used in resins (plastics) and other materials.

Their main features, properties and
composition are discussed in the course of their
study.

2. Features:
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- Mechanical properties: UFRs generally have
high mechanical strength and toughness. They
also have the ability to withstand high
temperatures.

- General outlook: UFRs generally show good
chemical stability and thermal stability.

- Epoxy resins: Urea-formaldehyde-based
polymers are often used as epoxy resins.

3. Research methods:

- Chemical analysis: Analysis of urea-
formaldehyde oligomers for defects and high
efficiency by various chemical methods (e.g., gas
chromatography, mass spectrometry).

- Mechanical tests: Various tests (e.g., artificial
tensile, non-stick) are used to determine the
mechanical properties of rubbers.

- Thermostability: Thermographic analysis and
other methods are wused to test the
thermostability of polymers.

4. Importance and application:

- Standardization: The creation of urea-
formaldehyde oligomers and their properties
are of great importance in production and
scientific research. Their many applications
include relief materials, plates, varnishes and
pastes, rubbers, etc.

Urea-formaldehyde aniline-based polymers are
commonly referred to as "urea-formaldehyde
aniline polymers". The synthesis and study of
these polymers can be interesting and useful in
many scientific and industrial fields. Below [ will
provide general information about the synthesis
and research of these polymers:

I. Synthetics

Urea-formaldehyde aniline-based polymers are
mainly produced by the reaction of urea and
formaldehyde, with aniline being used as an
additional component in this process. The
synthetic process can be as follows:

1. Preparation for the reaction:

- A solution of urea and formaldehyde is
prepared.

- Aniline is added, which changes the quality and
properties of the polymer.

2. Polymerization process:

- Urea and formaldehyde are polymerized at
high temperatures and/or with the help of
catalysts.

- The addition of aniline is done to improve or
change the chemical properties of the polymer.

3. Polymer purification and formulation:

- The polymer is obtained in a liquid or semi-
solid state.

- In the next step, the polymer needs to be
converted to a solid state, formulated, and
purified.

II. Research

The study of polymers is carried out to study
their physical, chemical, and mechanical
properties. The research process may consist of
the following stages:

1. Chemical analysis:

- Determination of the functional groups
present in the polymer and their amount.

- Study of the reaction conditions and the effect
of additives.

2. Evaluation of physical properties:

- Measurement of the strength, elasticity, and
heat resistance of the polymer.

- Testing the resistance of the polymer to water,
chemicals, and other external influences.

3. Study of mechanical properties:

- Analysis of the tensile, elongation, and other
mechanical properties of the polymer.

- Study of how the polymer behaves under
different conditions.

4. Research on application possibilities:

- Study the application possibilities of the
polymer in various fields, for example, in
construction, automotive industry, or
electronics.

I11. Application in practice

Polymers based on urea-formaldehyde aniline
are often used in industry, because they have
good mechanical properties, chemical stability,
and long-term use. They are mainly used in:

- Construction materials: For good insulation
and strength properties.

- Automotive industry: For control parts and
interior materials.

- Electronics: As electrical insulators.

The synthesis and research of these polymers
will give you interesting results and can be the
basis for the creation of new technologies
Conclusion

The study of urea-formaldehyde oligomers
helps to increase knowledge about their various
properties, mechanisms, and applications. Their
mechanical and chemical properties are of great
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importance in their production and practical

applications.
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