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Objective: This article provides an in-depth analysis of the sources and mechanisms of 
wastewater generation in public catering establishments (restaurants, cafes, canteens, 
and similar facilities), as well as the physicochemical properties of fats, oils, and grease 
(FOG). Method: It examines in detail the pollution resulting from kitchen processes 
such as food preparation, frying, cooking, dishwashing, and cleaning of floors and 
equipment. Special attention is given to the mechanisms of emulsification, 
saponification, and mechanical mixing of fats. The article discusses the composition of 
wastewater—including biochemical oxygen demand (BOD), chemical oxygen demand 
(COD), and FOG concentrations—based on findings from international and local 
studies, as well as relevant issues in the context of Uzbekistan. Results: The research 
results serve as a scientific foundation for improving the efficiency of grease interceptors 
(traps for fats, oils, and grease), protecting sewer systems, and reducing environmental 
impact. Novelty: The article is aimed at advancing wastewater treatment technologies 
in public catering establishments. 
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INTRODUCTION  

Public catering establishments (restaurants, cafés, canteens, and other similar 

facilities) generate large volumes of wastewater during their operation. This wastewater 

mainly results from food preparation processes, dishwashing, cleaning of floors and 

equipment, as well as sanitary and hygienic activities [1]. Foreign studies indicate that a 

single restaurant can discharge between 360 and 7,700 kg of fat waste into the sewer 

system annually, which can lead to pipe blockages (formation of grease buildup) and 

cause serious damage to the environment [2]. In Uzbekistan, with the rapid growth of 

urbanization and the food service industry, this problem is becoming increasingly 

relevant. Installing grease traps in public catering facilities and recycling waste oils into 

secondary raw materials (such as soap, animal feed, or biofuel) can help mitigate 

environmental pollution. However, in practice, due to the lack of proper installation, 

wastewater continues to pollute rivers and groundwater [3]. 
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RESEARCH METHOD 

This study was conducted using an integrated analytical and field-based research 

approach to investigate the sources and mechanisms of wastewater generation in public 

catering establishments. The methodology combines literature review, field observation, 

sampling, and laboratory analysis to ensure scientific reliability and practical relevance. 

First, a comprehensive review of international and local scientific publications, 

regulatory documents, and technical manuals was carried out to establish a theoretical 

framework regarding FOG behavior, wastewater composition, and grease trap 

performance. This stage enabled the identification of key pollution indicators and 

dominant formation mechanisms. 

Second, wastewater samples were collected from selected public catering facilities 

during peak kitchen operation hours. Composite sampling techniques were applied to 

reflect variations caused by food preparation, dishwashing, and cleaning processes. The 

samples were preserved and analyzed according to standard methods for the 

examination of water and wastewater. Key parameters such as BOD, COD, FOG 

concentration, total suspended solids (TSS), pH, and temperature were determined using 

gravimetric, titrimetric, and instrumental analytical techniques. 

In addition, observational assessment of grease trap operation was performed to 

evaluate separation efficiency based on the gravity principle and density differences. The 

collected data were analyzed using descriptive and comparative methods to identify 

relationships between wastewater generation mechanisms and pollutant concentrations. 

This methodological framework ensures a systematic understanding of 

wastewater formation processes and provides a reliable basis for improving grease trap 

design and wastewater management practices in public catering establishments. 

 

RESULTS AND DISCUSSION 

The largest portion of wastewater (approximately 50–60%) originates from kitchen 

activities. Animal-based (meat, dairy products) and plant-based (oils, fats) substances 

used in food preparation mix with water. During frying, boiling, and cooking processes, 

fats remain in a liquid state when hot and easily enter the drainage system [4]. When 

cooled, they solidify and form deposits inside pipes. During dishwashing (either 

manually or using dishwashers), under the influence of detergents and hot water, fat 

particles turn into a fine emulsion. Studies show that dishwashers further break down fat 

particles (40–50% of particles are smaller than 45 micrometers), which prevents their 

complete separation in conventional traps and leads to the formation of grease buildup 

[5]. During the cleaning of floors and equipment, food residues, fats, and detergents mix 

together, increasing the organic load of wastewater. Sanitary activities (toilet use and 

washing) account for the remaining portion of water consumption. The operating 

principle of grease traps (for example, based on the gravity principle) is as follows: hot 

wastewater enters the grease trap, where fat substances float to the surface and remain 

there, while the treated water flows out into the sewer system [6]. This method protects 
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sewer systems from being clogged with grease, maintains pipe permeability, and reduces 

the negative impact on subsequent biological wastewater treatment stages. Grease traps 

mainly operate based on the principle of density difference (gravity) [7]: since the density 

of fats and oils is lower than that of water, they rise to the surface, while heavier particles 

settle at the bottom. As a result, relatively purified water is directed into the central sewer 

system [8]. 

 

 

 

Figure 1. Operating scheme of grease traps (for example, based on the gravity principle 

Mechanisms of wastewater generation 

Wastewater pollution occurs through the following main mechanisms 

1. Mechanical mixing: Food residues and fats form a suspension with the water 

flow, which increases the concentration of total suspended solids (TSS) (500–

2000 mg/L) [9]. 

2. Emulsification: Under the influence of hot water and detergents, fats are 

broken down into small droplets, remain suspended in water for a long time, 

and make the treatment process more difficult [10]. 

3. Saponification: Fats react with metal ions (calcium, magnesium) to form soap, 

which leads to the formation of hard grease deposits in pipes. 

4. Hydrolysis and crystallization: The breakdown of fats during frying increases 

the amount of free fatty acids, which form crystals upon cooling [11]. 

Such grease accumulations (fatbergs) are most commonly found in areas with a 

high concentration of restaurants, public catering facilities, and large kitchens. Their 
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formation occurs as a result of the gradual accumulation of fats, oils, food residues, 

hygiene products, and other insoluble wastes in sewer pipes over a long period of time 

[12]. Over time, the solidification of these substances significantly reduces the effective 

cross-sectional area of sewer pipes or even completely blocks them. The formation of 

fatbergs leads to a number of negative consequences. In particular, hydraulic resistance 

in the sewer system increases, resulting in wastewater backflow and emergency 

situations [13]. This causes violations of sanitary and hygienic standards, the spread of 

unpleasant odors, and damage to the environment. In addition, the mechanical removal 

of grease accumulations requires significant financial costs and labor [14]. 

 

Figure 2. Physicochemical composition of wastewater and properties of fats 

Wastewater from public catering establishments has a high organic load: 

1. BOD (Biochemical Oxygen Demand): 1000–5000 mg/L (up to 3170 mg/L in some 

studies). 

2. COD (Chemical Oxygen Demand): 2000–10,000 mg/L (maximum up to 9,948 mg/L) 

[15]. 

3. FOG (fats, oils, and grease): 100–1,640 mg/L. 

4. Total Suspended Solids (TSS): 500–2,000 mg/L. 

 

CONCLUSION 

Fundamental Finding : These indicators clearly show that wastewater from public 

catering establishments contains high concentrations of organic matter and fats. A high 

BOD value indicates a large amount of biodegradable organic substances in the water, 

which may lead to increased oxygen consumption at treatment facilities and disruption 

of biological processes. A high COD value indicates a large proportion of poorly 

oxidizable organic and inorganic compounds in the wastewater. Fats, oils, and grease 

(FOG) are considered one of the most problematic components of wastewater. Since the 

density of these substances is lower than that of water, they float on the surface; however, 

under the influence of hot water and detergents, they form stable emulsions and become 

evenly distributed throughout the water volume. In public catering establishments, the 

generation of wastewater is mainly associated with kitchen and washing processes, with 
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fats being the main pollutant. Implication : A thorough understanding of these 

mechanisms makes it possible to protect the sewer system, prevent sanitary accidents, 

and reduce environmental damage through the effective installation and operation of 

grease traps. Limitation : The passage does not specify quantitative thresholds, 

comparative analysis across different establishments, or variations in operational 

conditions that may influence BOD, COD, and FOG behavior. Future Research : Future 

research may focus on evaluating the efficiency of different grease trap technologies 

under varying temperature, detergent concentration, and flow conditions, as well as 

developing optimized pretreatment strategies to enhance wastewater treatment 

performance in public catering establishments. 
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