(‘ é Ej International Journal of Advanced Technology and Natural Sciences ISSN: 2181-144X

DOI: 10.24412/2181-144X-2024-2-95-98
Orazbaeva A.A., Zakirov B.S., Kucharov B.Kh.

THE SYNTHESIS AND IDENTIFICATION OF THE
NH,C,H,OH-(CHsC00),CU-H,0 COMPLEX FOR THE
STIMULATION OF SEED GERMINATION

Orazbaeva A.A.1, Zakirov B.S.2[0009-0003-7240-8208] K ycharov B.K h,3[0000-0002-7066-1619]

1PhD, Institute of General and Inorganic Chemistry the Academy of Sciences of Uzbekistan, 100170,
Uzbekistan, Tashkent, M. Ulugbek str., 77«A»,
2DSc, professor, Institute of General and Inorganic Chemistry the Academy of Sciences of Uzbekistan,
100170, Uzbekistan, Tashkent, M. Ulugbek, str., 77«A»,
3DSc, Institute of General and Inorganic Chemistry the Academy of Sciences of Uzbekistan, 100170,
Uzbekistan, Tashkent, M. Ulugbek str., 77«A»Institute of General and Inorganic Chemistry, Academy of
Sciences of Uzbekistan, Tashkent gulnor-sayler@mail.ru

Annotation. This study presents the synthesis and identification of a novel complex NH.C,H ,OH-
(CH3COO0),Cu-H;0O. The elemental analysis of the composition of the complex has been conducted, and its
physicochemical properties have been investigated. The results indicate that the complex may be a promising
preparation for use as a seed germination stimulant due to its distinctive properties.
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Annotasiya. Ushbu ma’lumotnomada yangi kompleksni NH,C,H,OH-(CH;COO).Cu-H;0 sintez qilish
va identifikatsiyalashni o’rganildi. Kompleks tarkibining elementar tahlili o'tkazildi va uning fizik-kimyoviy
xususiyatlari o'rganildi. Natijalar shuni ko'rsatadiki, kompleks o'ziga xos xususiyatlari tufayli urug ' unib
chigishini stimulyatori sifatida foydalanish uchun istigbolli bo'lishi mumkin.

Kalit so'zlar: mis kompleksi, etanolamin, urug'larning unib chigishi, koordinatsion kimyo, termal tahlil,
infraqizil spektroskopiya, rentgen fazasini tahlil gilish.

AHHOmMauyusi. B OdaHHoU pabome npedcmasnieHo 0606weHUe U 8bisi8/IeHUe HOB020 KOMIIeKca
NH.C,H,OH-(CH;C0OO0).Cu-H;0. 3nemeHmHnbili aHanu3 cocmasa Komriekca yxe eedemcs, u ee hu3uko-
Xumuyeckue ceolicmea 6biniu U3ydeHsbl. [lonydyeHHble pe3ynbmambi ceudemesiscmeyom O MmMoM, 4mo
KOMIIEKC Moxem 6bimb nepcriekmusHbIM ripenapamom OJ1s1 UCMONb308aHUsI 8 Kayecmee cmuMynsmopa
npopacmatusi ceMmsiH briazodapsi CeoOUM omu4UMerbHbIM ceolicmeam.

Knroyeenie cnoea: komrnekc Medu, amaHoaMuH, rnpopacmaHue CeMsiH, KoopOUHaUuUOHHas XUMus,
mepmuYecKkull aHanus, uHgpakpacHasi CrieKmpoCcKOonusi, peHmaeHogha3o8bil aHanus.

Introduction

The unique physicochemical properties and possibilities for modification of
coordination complexes make them important in various fields of science and industry. In
recent years, copper-based complexes have received particular attention due to their high
catalytic activity and potential applications in agriculture, including as seed germination
stimulators. The objective of this study is to synthesize and identify a new complex
NH,C,H,OH-(CH;CO0),Cu-H,0O and to evaluate its potential as a seed germination
stimulator.

Copper coordination complexes have long been the subject of scientific interest due to
their remarkable diversity and the wide range of applications to which they can be put. In
particular, copper (1) acetate is frequently employed as a source of copper in the synthesis
of coordination compounds (Benesperi et al., 2020). Ethanolamine, a multifunctional organic
compound that can form coordination bonds through its amine and hydroxyl groups, is a key
component in the synthesis of a range of complexes (Gao et al., 2021).

Studies have demonstrated that copper complexes with ethanolamine exhibit high
thermal stability and possess unique catalytic properties (Karlin, 2019). Furthermore, such
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complexes can be employed as fungicides and plant growth stimulants (Bagherzadeh et al.,
2020). The present study concerns the synthesis of a novel copper-ethanolamine complex
and its potential applications in agriculture.

Materials and Methods

Synthesis

The synthesis of the NH,C,H,OH-(CH;COO),Cu-H,0O complex was achieved through
the use of concentrated monoethanolamine and crystalline copper acetate monohydrate.
The molar ratio was determined based on the results of isomolar series studies, which
confirmed the formation of an equimolecular complex.

Characterization

The characterization of the complex was conducted in accordance with established
protocols. The synthesized complex was identified by means of elemental analysis, X-ray
phase analysis (XRD), infrared (IR) spectroscopy, and thermal analysis. The elemental
composition was determined by spectrophotometric methods.

Elemental Analysis

Element Experimentally (wt. Calculated (wt. %)
%)

N 5.30 5.36

H 5.72 5.75

O 36.74 36.78

C 27.53 27.58

Cu 24.51 24.53
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Figure 1. X-ray phase' analysis (XRF) of the sample.

XRD showed new values of interplanar distances compared to the original
components, indicating the formation of a new complex.

Infrared (IR) Spectroscopy
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Figure 2. Infrared (IR) spectroscopy was employed to analyse the sample.
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The IR spectra of the complex and its components exhibited notable alterations in the
absorption bands, thereby corroborating the coordination of ethanolamine and acetate ions
to the copper ion.

Thermal Analysis
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Figure 3. The differential thermal analysis (DTA) and thermogravimetric analysis
(TG) of the sample are presented below.

Thermal analysis revealed two endothermic and five exothermic effects indicating the
thermal stability and decomposition behavior of the complex. The principal characteristics
of the DTA analysis are as follows:

1. Endothermic effects:

- 95°C: An endothermic effect is observed, which may be related to the removal of
water or other volatiles from the sample.

- 114°C: A second endothermic effect may be indicative of melting or the initial stages
of decomposition of the substance.

2. Exothermic effects:

- 177°C: An exothermic effect may be associated with oxidation or other exothermic
decomposition.

- 275°C: A second exothermic effect may indicate the occurrence of further
decomposition or an additional oxidation reaction.

- 377°C: An exothermic peak is observed, which is associated with the decomposition
of organic components.

- 595°C: A high-temperature exothermic effect that may indicate the oxidation of
residual carbonaceous materials.

- 665°C: A final exothermic peak is likely to be associated with the complete
decomposition and oxidation of all residues.

Discussion

The synthesized NH,C,H,OH-(CH;COOQO),Cu-H,O complex exhibited a unique
elemental composition and structural properties that differed from those of the parent
components. The coordination of ethanolamine and acetate ions to the copper ion was
confirmed by IR spectroscopy and XRD. The thermal stability of the complex suggests its
potential use in various applications, including the stimulation of seed germination.
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Conclusion

In this study, the NH,C,H,OH-(CH;COOQO),Cu-H,O complex has been successfully
synthesized and identified, showing unique properties and potential applications.
Preliminary rapid method testing of the new compound showed its promise as a stimulant.
Further studies are needed to investigate its efficacy as a germination stimulant for cotton
and cereal seeds.
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