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Abstract. To consider changes in the regulation of sludge handling in 
natural and waste water treatment, national projects that contribute to the 
greening of the sludge handling process, and to present an overview of the 
market of domestic equipment for sludge treatment and disposal. The 
changes in regulatory, technical and legal documentation were analysed in 
the environmental protection sphere and in the field of sludge handling at 
centralised water treatment plants. Using open sources of information, the 
market of Russian equipment for sludge dewatering, drying and 

incineration was reviewed. Taking into account the changes in legislation 
in the field of waste management, clarifications of the Ministry of Natural 
Resources and Ecology of the Russian Federation, natural and sewage 
sludge can be positioned not only as a waste, but also as a secondary 
resource, secondary raw material or by-product. The adopted amendments 
do not reduce the responsibility of water supply and sewerage 
organisations in matters of sludge handling; they are aimed at increasing 
the interest of industrialists in the involvement of sludge in industrial 

turnover and simplification of sludge disposal processes. The amendments 
to the regulatory and legal documentation are likely to contribute to the 
elimination of such low-ecological objects of natural and sewage sludge 
disposal as deposition sites. It seems necessary to take incentives for 
organisations willing to use sludge in their production. 

1 Research objective 

The processes of natural water treatment for water supply purposes and municipal 

wastewater treatment involve the formation of waste - sludge. In its initial state, sludge is 

hazardous for the environment. Thus, natural water sludge may contain up to 40 % organic 

matter, the same amount of aluminium compounds, heavy metals and bacteria. Sewage 

sludge contains organic matter (up to 80 %), pathogenic microorganisms, nitrates, heavy 

metals [1]. Accumulation of dewatered sludge on drying sites, sludge pits require alienation 

of territories, worsens the sanitary situation not only in the storage area, but also in the 
surrounding area. As of 2022, there are more than 45 thousand square metres of sludge sites 

in Russia. Since today, unfortunately, not all sewage treatment plants of settlements (both 

                                                             
* Corresponding author: yuliya.ryltseva@mail.ru 

, 01016 (2024)BIO Web of Conferences

AQUACULTURE 2023
https://doi.org/10.1051/bioconf/20248401016 84

  © The Authors,  published  by EDP Sciences.  This  is  an  open  access  article  distributed  under  the  terms  of the Creative
Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/). 

RETRACTED

mailto:yuliya.ryltseva@mail.ru


in the world practice and in Russia) are equipped with effective facilities for sludge 

treatment, not everywhere the issue of sludge disposal is solved, the processes of sludge 

handling are in the field of view of scientists, ecologists and employees of the water supply 

and sewerage sector (WSS). 

The aim of the study is to analyse the changes in the environmental legislation of the 

Russian Federation and regulatory and technical documentation in the field of treatment 

and disposal of natural and waste water sludge, and to assess the impact of these changes on 

sludge handling processes. In addition, the author set a task to review sludge treatment 

equipment produced in Russia.  

2 Materials and methods 

Changes in environmental legislation were analysed to determine the prospects for sludge 

handling. Based on open sources, a review of Russian companies producing equipment for 

sludge dewatering, thermal drying and incineration was carried out. 

3 Results 

Natural water sediments are classified as hazard class V (practically non-hazardous waste). 

Precipitation generated during treatment of surface runoff (rain, melt, irrigation water) and 

industrial wastewater, which does not contain specific pollutants, is also classified as V 
class. Nevertheless, improper handling of such sediments creates serious economic, social 

and environmental problems. Municipal sewage sludge is classified as hazard class IV 

(low-hazard waste) and may pose a threat to the natural environment (air, soil, water 

bodies) and the population. For example, it is not uncommon for people living in areas 

close to sludge deposition sites (Fig. 1) to complain about unpleasant odours, which are 

especially noticeable when the wind direction is appropriate. To reduce the intensity of 

odour emission, spraying of sludge deposited on sludge pads with various deodorising 

solutions has become common [2]. However, the changes introduced in the Federal Law 

"On Production and Consumption Waste" from 24.06.1998 N 89-FZ, in the near future 

should contribute to changes in the practice of sludge handling, which has been established 

in many settlements and which implies its storage at deposition sites. 
 

 

Fig. 1. Sludge deposition sites (open-source photo) 

Taking into account the current Russian regulatory documentation, sludge (depending 

on the stage of its processing) can be positioned as waste, secondary resource, secondary 

raw material or by-product. The definition of the terms "secondary resource" and 

"secondary raw material" is set out in Federal Law No. 268-FZ. Considering sludge as a 

secondary resource position it as a waste product applicable to the production of goods or 
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energy. According to the Federal Law N 268-FZ, secondary resources are subject to 

recycling and their disposal is not allowed from 01.01.2030. Sludge as a secondary raw 

material is a product obtained from the same (with or without treatment) by methods and 

techniques stipulated by documents in the field of standardisation of the Russian 

Federation. Sludge as a by-product is an additional product formed during the production of 

clean water (i.e., not an end in itself) and suitable for use in other production as raw 

materials or finished products (definition is formulated according to GOST 30772-2001 

"Resource saving. Waste management. Terms and definitions"). When handling sludge as 
by-products, it is not allowed to pollute the environment (soil, air, water bodies). At the 

same time, according to paragraph 8 of Article 51.1 of the Federal Law "On Amendments 

to the Federal Law "On Environmental Protection" of 20.06.2001 N 7-FZ (the paragraph 

came into force on 01.03.2023), a by-product can be recognised as waste if it is placed at 

waste disposal facilities or is not used in further production of something and is not 

transferred to other persons for such production after three years from the date of its 

attribution to by-products. According to the letter of the Ministry of Natural Resources and 

Ecology "On handling secondary material resources" from 16.03.2023 N 25-47/9247 
organisations of water supply and sanitation companies have the right to independently 

classify sludge as waste or by-products. GOST R 59748-2021 "Technical principles of 

sewage sludge treatment. General requirements" supports the paradigm of treating sewage 

sludge as by-products. 

The most significant problem in considering sludge as a product is finding a consumer. 

It is likely that the sludge handling problem would become less acute if every region of the 

Russian Federation could find an enterprise willing to accept sludge on a permanent basis 

and use it in its production. Unfortunately, only two regions of the Russian Federation 
currently use sludge as a product. There is a possibility that with the introduction of Federal 

Law N 268-FZ the situation will change, as it is now possible to position sludge not as 

waste (class I-IV waste requires a licence), but as a by-product, secondary raw material or 

resource. Therefore, it will be easier to set up a sludge utilisation scheme. 

An equally important barrier to the utilisation of sludge as a product (resource) is the 

need to undergo a state environmental impact assessment (in accordance with the 

requirements of the Federal Law "On Environmental Impact Assessment" of 15.11.1995 

No. 174-FZ) when producing something from it, since such projects are considered mainly 
as new technologies that may have a negative impact on the environment. The practice of 

applying previously obtained conclusions (at other facilities) is not widespread, as it is quite 

difficult to repeat in absolute identity the means, methods and conditions of sludge 

application as a product, despite the fact that changes in any components and technical 

solutions do not lead to changes in the essence of the technology and its result. 

The national project "Ecology" implemented in Russia since 2019 has given a start to 

the modernisation of water supply and wastewater treatment facilities. As part of this 

modernisation, it is planned to renovate existing and build new sludge treatment shops for 
natural and waste water, and to develop technologies for their utilisation. Demand for 

equipment for sludge thickening, stabilisation, dewatering and disposal is forecast to 

increase. The largest companies offering such equipment in Russia today are: Ekoton 

Industrial Group, EKOVODSTROYTECH, Geon Engineering Company, NPK 

Tekhvodpolymer, Safe Technologies CJSC, and EcoTechAvangard LLC. 

Industrial group "Ekoton" (Belgorod) has 25 years of experience in production of 

equipment for sludge dewatering. The list of offered equipment includes: screw sludge 

thickener, multi-disc screw dehydrator, belt filter press, radial and belt thickener, disc press 
and mobile sludge dewatering shop. Technical characteristics of the listed equipment are 

presented in Table 1. 
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Table 1: Apparatuses of the Ekoton industrial group for dewatering of natural and waste water sludge 
(source https://ekoton-service.ru/). 

Type of device 
Capacity (hydraulic), 

m3/h 

Washing water 

flow rate, l/h 

Output sludge 

moisture, % 

MDQ-T screw sludge 

thickener 
5-120 33-200 92…95 

MDQ multi-disc screw 

dehydrator 
0.3 - 216 16 - 660 60…82 

Ekoton belt filter press 5-50 - 72…80 

JD disc press 0.3 - 25 - 
Data are 

available 

Belt thickener 30 - 50 - - 

Radial thickener 

Capacity: diameter up 

to 20 m, depth up to 10 

m 

- - 

 

EKOVODSTROYTECH (Orenburg) manufactures sludge thickeners with capacity 

from 0.5 to 12 m3/h. The equipment is designed to compact the mixture of raw sludge and 

activated sludge before it is sent for dewatering. Dewatering is carried out under the action 

of gravitational forces. Also in the catalogues of the manufacturer there are screw sludge 

dewatering machines with capacity from 5 to 640 kg/h (for dewatered sludge), belt filter 

presses with capacity from 60 to 450 kg/h (for dewatered sludge), horizontal centrifuges. 

Engineering company "Geon" (Nizhny Novgorod) is engaged in production of 

equipment for wastewater treatment and pumping, including screw sludge dewaterers. The 
screw dewaterer (Fig. 2) includes a sludge thickening chamber and a dewatering chamber. 

In the thickening chamber, the sludge is mixed with flocculant and then transferred to a 

screw rotating inside the dewatering chamber. As the screw moves, the sludge is 

pressurised and the moisture is removed. The filtrate collected on the pan is fed to the 

"head" of the plant. Depending on the model, the capacity of the screw dewaterer ranges 

from 0.25 to 20 m3/h. 

 

Fig. 2. Geon-OSH screw dewatering machine (source [https://geongroup.ru/]) 

Scientific and Production Company "Techvodpolymer" offers production of screw 
sludge dewaterers TURAN-SH 300-2 with sludge capacity up to 8.6 m3/h. According to the 

manufacturer's information, the dewatered sludge has a moisture content of up to 81 %. The 

advantages of the screw dewaterer include: no need for a thickener (the unit includes a 

thickening zone), low rinsing water consumption, low energy consumption, low noise level 

and easy maintenance. 

EcoTechAvangard LLC (Moscow) has a wide range of sludge dewatering devices of its 

own production: screw dewaters with capacity from 2 to 400 kg/h (dry solids), decanter 
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centrifuges with capacity from 2 to 200 m3/h, belt filter presses with capacity from 2 to 100 

m3/h, chamber filter presses.  

It should be noted that centrifugal devices (centrifuges, decanters) are currently the most 

widespread in the shops of mechanical dewatering of sludge both in Russia and abroad [3, 

4]. Their advantages are that dewatering is carried out in a closed apparatus, which reduces 

to a minimum unpleasant odours and pollution in the room where they are located, the 

devices provide high efficiency of dewatering, do not contain rapidly wearing elements in 

the composition. In the current conditions of import substitution, domestically produced 

equipment is an optimal solution also because the warranty period for alternative equipment 

supplied from friendly countries (e.g., China) does not exceed one year. 

When sludge is considered as a secondary resource or by-product, a thermal drying step 
is necessary. The dried sludge has advantages: it retains organics and mineral content; the 

volume of dried sludge is reduced by 7-10 times and it does not have an unpleasant odour. 

It is much easier to dispose of sludge (both tap water and sewage sludge) that has been 

dried to a very low moisture content (less than 20 %). This reduces the cost of transporting 

the sludge and allows for a uniform technology for its use in the production of any product. 

In the information and technical reference book on the best available technologies ITS 10-

2019 "Information and technical reference book on the best available technologies. 

Wastewater treatment using centralised wastewater disposal systems of settlements and 

urban districts" recommends the following equipment for thermal drying of sewage sludge: 

convection-type plants, conductive-type plants and combined plants. 

The use of dried sewage sludge in cement production is very promising, in particular, 

during the firing of raw material mixture the sludge can reduce the consumption of natural 
gas by 10 %. The calorific value of dried sewage sludge is comparable to that of brown 

coal. GOST R 59748-2021 recommends the use of dried sewage sludge for the production 

of soil, reclamation materials, and for use as insulating material in municipal solid waste 

landfills. To date, there are no regulatory documents that establish options and approaches 

to the treatment and utilisation of natural water sludge, which is probably due to the wide 

variety of the qualitative composition of such sludge. Earlier in Rostov-on-Don, with the 

author's participation, scientific studies of promising options for the utilisation of Don 

water sludge were carried out: in [5] the possibility of using sludge as a component of soil, 

in [6] - as a component of construction materials was considered. 

If there is no organisation in the region ready to accept sewage sludge as a product on a 

permanent basis in the near future, incineration is appropriate. Incineration can either 
follow thermal drying or be a substitute step (usually when the moisture content of the 

sludge reaches 75 % or lower). Sludge incineration plants are operating in the largest 

metropolises in the world: St. Petersburg, London, Vienna, Zurich, Berlin, Hong Kong and 

other cities. Different types of incinerators are used for sewage sludge incineration: 

fluidised bed, multi-sludge, cyclone [7, 8]. In [9] the advantages of fluidised bed furnaces 

compared to other types of furnaces are given: long service life, absence of moving 

elements, short heating and cooling times. The expediency of preliminary thermal drying of 

sludge before incineration is proved, which contributes to the ecologisation of the process 

and economic benefit. 

CJSC "Safe Technologies" (St. Petersburg) manufactures thermal neutralisation 

complexes, including those designed for sewage sludge incineration. The capacity of 

furnaces is from 2 to 3000 m3/h (Table 2). The equipment is equipped with gas emission 
purification systems, which is no less important for the region's ecology than the 

elimination of deposition sites. 
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Table 2. Complexes of thermal neutralisation of sewage sludge with cyclone reactor (source 
https://incinerator.ru/) 

Model Capacity, m3/h 
Power consumption, 

kW 
Overall dimensions, m 

KTO-2000.BM.C 2 400 60х12х17.9 

KTO-3000.BM.C 3 85 12.2х2.9х2.4 

KTO-6000.BM.C 6 150 12х10.8х8.5 

WHO-3000.BM.C 

(IPG) 
3000 35 9.6х6х7x1  

 

 

Fig. 3. Thermal decontamination complex KTO-3000.BM.C (IPG) (source https://incinerator.ru/) 

A review of Russian-made devices for sludge dewatering and incineration has shown 

that, in general, the domestic market offers a fairly wide variety of installations. In [10], the 

sphere of design, production, maintenance and utilisation of devices for waste treatment 

and disposal is proposed to be called "the branch of environmental engineering".  

4 Conclusions 

Changes introduced in the regulatory and legal documentation in the field of waste 

management and nature protection allow positioning sludge not only as a waste, but also as 

a by-product, secondary resources or raw materials. In order to ecologise the processes of 

natural and waste water sludge handling, which consists in considering it as a product that 

can be utilised in the production of goods or energy, it seems necessary to: 

1. Creation of a regulatory framework (technical conditions, regulations) establishing 

requirements for the processes of production of any products from sludge; 

2. Establishment of a regulatory framework on technical principles of natural water 

sludge treatment; 
3. Adoption of incentives (economic, tax) for organisations willing to use sludge as a 

secondary resource, secondary raw material or by-product. 

The analysis of the sludge dewatering equipment market has shown that, in general, the 

domestic environmental engineering industry is ready to increase demand for this 

equipment. After dewatering, the sludge should be subjected to thermal drying. Dried 

sewage sludge should be considered as a product for the production of soil, fertilisers, 

ameliorants or used as a fuel. It is recommended that dried natural water sludge be used as a 

component of soil or building materials. 
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