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Piletskaya Anastasia Sergeevna  

Abstract.  Currently, moss and peat, which are natural ion exchange and sorption materials, are of increased interest 
in the field of environmental protection from various pollutants. The high ability to ion exchange and the developed capillary-
porous structure determine the ability of these natural materials to absorb various substances. The relevance of using moss 
and peat lies in the fact that they are environmentally friendly materials due to the high adsorption properties of humic 
substances found in moss and peat. Humic acids, which are products of the transformation of organic residues, differ in a 
wide range of physico-chemical properties, such as ion exchange, sorption and surface-active properties. These substances 
differ in their elemental composition, number of functional groups, degree of condensation of molecules and molecular weight, 
which affects their physico-chemical characteristics. Humic substances are used in various fields, including the production of 
surfactants and biologically active substances, sorbents, corrosion inhibitors, antioxidants and medicines. Despite the 
importance of the theory of the production of humic substances from natural raw materials, this area remains relatively poorly 
understood, due to the lack of development of the theoretical foundations of the chemical technology of processing moss and 
peat. 

Keywords:  Moss, peat, humic substances, sorbents, ionites, natural materials. 
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Piletskaya A.S.,  

Smirnova A.I.,  

Dyagileva A.B.,  

Abstract . Currently, there is a growing interest in implementing the concept of a closed economy as a tool for 
greening production cycles with efficient and rational use of both primary and secondary resources. The paper considers 
possible ways to dispose of ash and slag waste, namely fly ash, formed in the technology of wood biomass processing, both at 
the site of pulp and paper mills and in other industries. 

Keywords:  energy-saving technologies, ash, recycled materials, waste, pulp and paper industry. 
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Fedoruk Sofia Sergeevna,  

Kashcheev Kirill Olegovich

Shiryaev Alexander Dmitrievich

Abstract. The article discusses the problem of ensuring efficient energy supply in the Leningrad region. The analysis 
of the current state of the region's electric power system has been carried out, and the factors determining the feasibility of 
developing distributed generation have been identified. The necessity of developing distributed energy in the Leningrad region 
to increase energy security and reduce grid losses is substantiated. Specific recommendations are proposed for the 
implementation of distributed generation projects in the region. 

Keywords: distributed energy supply, capacity, electricity supply, reliability, forecast of energy consumption, 
Leningrad region. 
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ȬəəɚɞɌɢɔɫ. Ȯ ɝɞɌɞɨɑ ɜɌɝɝɘɌɞɜɔɎɌɑɞɝɫ ɛɜɚɍɗɑɘɌ ɚɍɑɝɛɑɣɑəɔɫ ɩɠɠɑɖɞɔɎəɚɏɚ ɩəɑɜɏɚɝəɌɍɒɑəɔɫ 
ȷɑəɔəɏɜɌɐɝɖɚɕ ɚɍɗɌɝɞɔ. ȻɜɚɎɑɐɑə ɌəɌɗɔɓ ɞɑɖɟɥɑɏɚ ɝɚɝɞɚɫəɔɫ ɩɗɑɖɞɜɚɩəɑɜɏɑɞɔɣɑɝɖɚɕ ɝɔɝɞɑɘɧ ɜɑɏɔɚəɌ, ɎɧɫɎɗɑəɧ 
ɠɌɖɞɚɜɧ, ɚɛɜɑɐɑɗɫɪɥɔɑ ɢɑɗɑɝɚɚɍɜɌɓəɚɝɞɨ ɜɌɓɎɔɞɔɫ ɜɌɝɛɜɑɐɑɗɑəəɚɕ ɏɑəɑɜɌɢɔɔ. ȺɍɚɝəɚɎɌəɌ əɑɚɍɡɚɐɔɘɚɝɞɨ 
ɜɌɓɎɔɞɔɫ ɜɌɝɛɜɑɐɑɗɑəəɚɕ ɩəɑɜɏɑɞɔɖɔ Ɏ ȷɑəɔəɏɜɌɐɝɖɚɕ ɚɍɗɌɝɞɔ ɐɗɫ ɛɚɎɧɤɑəɔɫ ɩəɑɜɏɚɍɑɓɚɛɌɝəɚɝɞɔ ɔ ɝəɔɒɑəɔɫ 
ɛɚɞɑɜɨ Ɏ ɝɑɞɫɡ. Ȼɜɑɐɗɚɒɑəɧ ɖɚəɖɜɑɞəɧɑ ɜɑɖɚɘɑəɐɌɢɔɔ ɛɚ ɜɑɌɗɔɓɌɢɔɔ ɛɜɚɑɖɞɚɎ ɜɌɝɛɜɑɐɑɗɑəəɚɕ ɏɑəɑɜɌɢɔɔ Ɏ ɜɑɏɔɚəɑ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɜɌɝɛɜɑɐɑɗɑəəɚɑ ɩəɑɜɏɚɝəɌɍɒɑəɔɑ, ɘɚɥəɚɝɞɨ, ɩɗɑɖɞɜɚɝəɌɍɒɑəɔɑ, əɌɐɑɒəɚɝɞɨ, ɛɜɚɏəɚɓ 
ɩəɑɜɏɚɛɚɞɜɑɍɗɑəɔɫ, ȷɑəɔəɏɜɌɐɝɖɌɫ ɚɍɗɌɝɞɨ. 
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Kashcheev Kirill Olegovich,  

Fedoruk Sofia Sergeevna,  

Shiryaev Alexander Dmitrievich,  

Abstract. This article provides a comparative analysis of various versions of heat supply systems for private homes 
used in Russia. Traditional heating methods such as gas, electric and solid fuel are considered, as well as modern alternative 
technologies, including heat pumps. The analysis covers the technical characteristics, economic aspects and regional specifics 
of the application of each of the proposed solutions. 

Keywords: heat supply systems, thermal load, gas heating, economic assessment, heat pump, electric boiler, solid 
fuel heating. 

ȬəəɚɞɌɢɔɫ. Ȯ ɐɌəəɚɕ ɝɞɌɞɨɑ ɛɜɚɎɚɐɔɞɝɫ ɝɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɜɌɓɗɔɣəɧɡ ɎɌɜɔɌəɞɚɎ ɔɝɛɚɗəɑəɔɫ 
ɝɔɝɞɑɘɧ ɞɑɛɗɚɝəɌɍɒɑəɔɫ ɣɌɝɞəɧɡ ɐɚɘɚɎ, ɛɜɔɘɑəɫɑɘɧɡ Ɏ ȼɚɝɝɔɔ. ȼɌɝɝɘɌɞɜɔɎɌɪɞɝɫ ɞɜɌɐɔɢɔɚəəɧɑ ɘɑɞɚɐɧ 
ɚɞɚɛɗɑəɔɫ, ɞɌɖɔɑ ɖɌɖ ɏɌɓɚɎɚɑ, ɩɗɑɖɞɜɔɣɑɝɖɚɑ ɔ ɞɎɑɜɐɚɞɚɛɗɔɎəɚɑ, Ɍ ɞɌɖɒɑ ɝɚɎɜɑɘɑəəɧɑ ɌɗɨɞɑɜəɌɞɔɎəɧɑ 
ɞɑɡəɚɗɚɏɔɔ, ɎɖɗɪɣɌɫ ɞɑɛɗɚɎɧɑ əɌɝɚɝɧ. ȬəɌɗɔɓ ɚɡɎɌɞɧɎɌɑɞ ɞɑɡəɔɣɑɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ, ɩɖɚəɚɘɔɣɑɝɖɔɑ Ɍɝɛɑɖɞɧ 
ɔ ɜɑɏɔɚəɌɗɨəɟɪ ɝɛɑɢɔɠɔɖɟ ɛɜɔɘɑəɑəɔɫ ɖɌɒɐɚɏɚ ɔɓ ɛɜɑɐɗɚɒɑəəɧɡ ɜɑɤɑəɔɕ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɝɔɝɞɑɘɧ ɞɑɛɗɚɝəɌɍɒɑəɔɫ, ɞɑɛɗɚɎɌɫ əɌɏɜɟɓɖɌ, ɏɌɓɚɎɚɑ ɚɞɚɛɗɑəɔɑ, ɩɖɚəɚɘɔɣɑɝɖɌɫ ɚɢɑəɖɌ, 
ɞɑɛɗɚɎɚɕ əɌɝɚɝ, ɩɗɑɖɞɜɔɣɑɝɖɔɕ ɖɚɞɑɗ, ɞɎɑɜɐɚɞɚɛɗɔɎəɚɑ ɚɞɚɛɗɑəɔɑ. 
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