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Annotation: This article presents an analysis of various methods for cleaning 

used engine oils. It explores different techniques, their effectiveness, and potential 

environmental implications. The study aims to provide insights into sustainable and 

efficient oil cleaning methods. 
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Аннотация: В данной статье представлен анализ различных методов 

очистки отработанных моторных масел. В нем исследуются различные методы, 

их эффективность и потенциальные последствия для окружающей среды. Цель 

исследования - дать представление об устойчивых и эффективных методах 

очистки масла. 
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Used engine oils pose significant environmental challenges due to their potential 

for pollution. Proper disposal or recycling of these oils is crucial to prevent harm to 

ecosystems. This article investigates different methods for cleaning used engine oils, 

aiming to identify effective and sustainable approaches. 

1. Filtration: Filtration involves passing the oil through a series of 

filters to remove solid particles and contaminants. Various types of filters, such 

as cartridge filters, centrifuges, or activated carbon filters, can be employed. 

2. Distillation: Distillation is a thermal separation process that utilizes 

the different boiling points of oil constituents. By heating the used oil, volatile 

components evaporate, and the condensed vapors are collected as purified oil. 

3. Solvent Extraction: Solvent extraction employs solvents to dissolve 

impurities from the oil. The solvent is then separated, leaving behind purified 

oil. Common solvents used include hexane, toluene, or propane. 

4. Adsorption: Adsorption involves the use of porous materials, such 

as activated carbon or zeolites, which trap impurities as the oil passes through. 

The adsorbent materials can be regenerated and reused after reaching their 

capacity. 

Cleaning used engine oils is an essential process for recycling and reusing 

lubricants while minimizing environmental impact. Several methods are commonly 
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used for cleaning used engine oils, each with its advantages and limitations. Here's an 

analysis of some of the primary methods: 

Sedimentation and Filtration: 

Sedimentation involves allowing the used oil to settle, allowing solid 

contaminants to separate and sink to the bottom. Filtration is then used to remove 

the remaining suspended particles. 

Advantages: Simple and cost-effective method. Removes larger particles 

and sediments effectively. 

Limitations: Ineffective in removing emulsified water, dissolved 

contaminants, and smaller particles. Requires additional treatment steps for 

comprehensive cleaning. 

Distillation: 

Distillation involves heating the used oil to separate different components 

based on their boiling points. The process collects the condensed fractions, 

leaving behind contaminants. 

Advantages: Effective in removing water, fuel, and some dissolved 

contaminants. Can recover base oil for reuse. 

Limitations: Not suitable for removing additives and some high-boiling 

contaminants. Energy-intensive process. Requires careful control to prevent 

thermal degradation of the oil. 

Acid-Clay Treatment: 

Acid-clay treatment uses sulfuric acid and an adsorbent clay material to 

remove impurities. The acid reacts with contaminants, and clay adsorbs them. 

Advantages: Effective in removing oxidation products, varnishes, and 

some contaminants. Relatively simple process. 

Limitations: Requires careful handling of corrosive acids. Incomplete 

removal of some contaminants. Generates acidic waste that needs proper 

disposal. 

Solvent Extraction: 

Solvent extraction involves mixing the used oil with a selective solvent to 

dissolve and separate contaminants from the oil. The solvent is then evaporated, 

leaving behind purified oil. 

Advantages: Effective in removing a wide range of contaminants, 

including additives. Can recover high-quality base oil for reuse. 

Limitations: Requires the use of hazardous solvents and careful handling. 

Energy-intensive process. Generates solvent waste that needs proper disposal. 

Membrane Filtration: 

Membrane filtration employs porous membranes to separate contaminants 

based on their size, allowing only clean oil to pass through. 
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Advantages: Effective in removing smaller particles, emulsified water, 

and some dissolved contaminants. Can be combined with other methods for 

comprehensive cleaning. 

Limitations: Membrane fouling can occur, reducing efficiency over time. 

May require pre-treatment steps to remove larger particles. 

It's important to note that many used oil cleaning processes often combine 

multiple methods to achieve better results. The specific method or combination of 

methods chosen depends on the quality requirements for the recycled oil, available 

resources, and environmental regulations. Additionally, proper disposal or treatment 

of waste generated during the cleaning process is crucial to ensure environmental 

sustainability. 

The analysis of the various methods reveals the following findings: 

1. Filtration effectively removes solid particles but may have limited 

efficiency in removing dissolved contaminants or emulsified water. 

2. Distillation is a highly efficient method for oil cleaning, yielding 

high-quality purified oil. However, it requires substantial energy input and may 

not be suitable for small-scale operations. 

3. Solvent extraction can effectively remove impurities but raises 

concerns regarding solvent disposal and potential environmental impact. 

4. Adsorption techniques offer high removal efficiencies for a wide 

range of contaminants. However, the adsorbent materials require periodic 

replacement or regeneration. 

The study highlights the importance of considering both the effectiveness and 

sustainability aspects of oil cleaning methods. Distillation appears to be highly efficient 

but energy-intensive, while solvent extraction may pose environmental risks. 

Adsorption techniques offer a promising balance between efficiency and sustainability, 

although the cost and availability of adsorbent materials need to be considered. 

Conclusions and Suggestions: 

Based on the analysis, it is concluded that adsorption techniques, such as activated 

carbon or zeolite-based filtration, offer a viable option for cleaning used engine oils. 

Further research and development should focus on improving the regeneration process 

and exploring sustainable alternatives for adsorbent materials. Additionally, 

comprehensive life cycle assessments should be conducted to evaluate the 

environmental impacts of each method thoroughly. 

In conclusion, adopting sustainable and efficient methods for cleaning used 

engine oils is crucial for environmental preservation. By implementing advanced 

adsorption techniques and optimizing existing processes, we can mitigate the 

environmental risks associated with used oil disposal and contribute to a more 

sustainable future. 
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