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Abstract 

Acetone is a widely used solvent in many industries such as pharmaceuticals, cosmetics, 

and manufacturing. Traditionally, acetone is produced from petrochemical sources; 

however, with growing environmental concerns and the need for sustainable chemical 

processes, alternative methods of production are being explored. One of the promising 

routes for acetone synthesis involves the use of acetic acid, a primary component of 

vinegar, which can be converted into acetone via dehydration processes. This article 

discusses the feasibility of producing acetone from vinegar, focusing on the chemical 

reactions involved, potential yields, the role of catalysts, and the economic and 

environmental impacts of this process. 

Introduction 

Acetone, a colorless and flammable solvent, is crucial in various industrial processes, 

including the production of pharmaceuticals, adhesives, plastics, and as a cleaning agent. 

Traditionally, acetone is produced via the cumene process or through the acetone-

butanol-ethanol (ABE) fermentation process.  
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These methods, however, rely on petrochemical feedstocks, which are unsustainable in 

the long term. As a result, there is increasing interest in alternative methods of acetone 

production that utilize renewable resources. 

One promising feedstock for acetone production is vinegar, which primarily consists of 

acetic acid (CH₃COOH). Acetic acid can be converted into acetone through various 

chemical processes. This paper explores these possibilities, highlighting the chemical 

processes involved, their economic feasibility, and the environmental benefits of using 

vinegar as a source for acetone production. 

 

 

Possibilities of Acetone from Vinegar on Chemical Base Obtaining ("Industrial Organic 

Chemicals"Harold A. Wittcoff, Bryan G. Reuben, Jeffery S. Plotkin) 
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1. Background on Acetone Production 

 Traditional Acetone Production Methods: The most common method for 

acetone production is the cumene process, which involves the alkylation of 

benzene with propylene to form cumene. The cumene is then oxidized to produce 

acetone and phenol. Another method is the ABE fermentation, where 

microorganisms ferment starch or sugars to produce acetone, butanol, and 

ethanol. Although these methods are well-established, they rely on non-renewable 

or food-based feedstocks, which have economic and environmental drawbacks. 

 Acetic Acid as a Precursor: Acetic acid is a key component of vinegar and is 

primarily used in the production of acetate esters, acetic anhydride, and other 

chemicals. However, acetic acid is also a potential feedstock for the production 

of acetone, as it is a small organic molecule with a simple chemical structure. The 

ability to convert acetic acid into acetone provides a promising alternative, 

especially considering that vinegar is a renewable resource derived from 

fermentation processes. 

2. Chemical Processes Involved in Acetone Production from Vinegar 

The process of converting acetic acid into acetone can be achieved through various 

chemical reactions. One of the most common methods is the dehydration of acetic acid, 

which can be catalyzed by acids, metal oxides, or other catalysts. This reaction typically 

requires high temperatures and can proceed according to the following equation: 

                                         CH₃COOH→CH₃COCH₃+H₂O 

 

 Dehydration of Acetic Acid: The dehydration of acetic acid involves the removal of a 

water molecule to form acetone. This reaction can occur in the presence of various 

catalysts, such as concentrated sulfuric acid (H₂SO₄), phosphorus pentoxide (P₂O₅), or 

metal oxide catalysts. The process generally takes place at temperatures ranging from 

200°C to 400°C. 

 Catalysts and Conditions: Different catalysts and reaction conditions influence 

the efficiency and selectivity of the reaction. Strong acids like sulfuric acid are 

often used to facilitate the dehydration process by acting as proton donors.  

Metal oxide catalysts, such as aluminum oxide (Al₂O₃), can also be effective in 

promoting the dehydration reaction at relatively lower temperatures. The choice 

of catalyst is crucial, as it affects the yield and purity of the acetone produced. 

 Alternative Methods: Besides direct dehydration, alternative methods for 

acetone production from acetic acid have been investigated. These include 

oxidative decarbonylation, which involves the removal of a carbonyl group from 

acetic acid in the presence of oxygen and a catalyst, leading to the formation of 

acetone and carbon dioxide. 
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3. Experimental Setup and Simulation 

To evaluate the feasibility of acetone production from vinegar, an experimental setup 

can be designed to simulate the dehydration of acetic acid under various conditions. The 

setup involves heating acetic acid in a reactor in the presence of a suitable catalyst, while 

controlling temperature, pressure, and reactant concentration. 

 Experimental Design: In an experimental setup, acetic acid can be obtained from 

vinegar, which contains 4-8% acetic acid by weight. The vinegar can be 

concentrated to increase the acetic acid content before being subjected to 

dehydration. The reaction temperature can be varied between 250°C and 400°C 

to study its effect on acetone yield. The choice of catalyst is another important 

parameter, as different catalysts may influence the reaction rate and the formation 

of side products. 

 Simulation Models: Process simulation tools, such as Aspen Plus or MATLAB, 

can be used to model the reaction kinetics and material balance of the dehydration 

process. These tools help in optimizing the reaction conditions by simulating 

different scenarios and determining the most efficient operating conditions. The 

simulation can also be used to estimate the expected yield of acetone under 

various catalytic and thermodynamic conditions. 

4. Feasibility and Economic Considerations 

The economic viability of producing acetone from vinegar depends on several factors, 

including the cost of raw materials (vinegar/acetic acid), the efficiency of the 

dehydration process, and the market price of acetone. 

 Material and Energy Balances: A material and energy balance must be 

conducted to assess the input and output of the process. The cost of vinegar, which 

is derived from fermentation, is typically low compared to other raw materials 

used in acetone production. However, the energy required to heat the reactor to 

the necessary temperature and maintain reaction conditions must be taken into 

account. Efficient heat recovery and the use of renewable energy sources could 

further reduce the environmental and economic costs of the process. 

 Economic Evaluation: A cost-benefit analysis is essential to determine the 

financial feasibility of the process.  

The cost of catalysts, energy consumption, and labor must be compared with the 

potential revenue from acetone production. Additionally, the scalability of the 

process must be considered to evaluate whether this method can be implemented 

on an industrial scale. 

5. Environmental Impact 

The production of acetone from vinegar offers several environmental benefits, 

especially when compared to traditional petrochemical methods. 
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 Sustainability: Vinegar is a renewable resource derived from biomass, and its 

use in acetone production can reduce reliance on fossil fuels. The use of renewable 

resources in chemical processes is a key component of sustainable manufacturing. 

 Carbon Footprint: The carbon footprint of acetone production from vinegar is 

lower than that of traditional petrochemical processes. The process generates 

fewer carbon dioxide emissions and offers an opportunity for carbon neutral or 

low-carbon production, particularly when combined with renewable energy 

sources. 

 Green Chemistry: The dehydration of acetic acid to acetone aligns with the 

principles of green chemistry, which emphasize the use of safer chemicals, energy 

efficiency, and waste reduction. By utilizing vinegar, which is a waste product of 

fermentation, this process could contribute to reducing industrial waste and 

promoting circular economy practices. 

6. Conclusion 

The production of acetone from vinegar represents a promising alternative to traditional 

acetone production methods. The chemical processes involved, particularly the 

dehydration of acetic acid, offer a viable route to acetone production using renewable 

resources. The experimental setup and simulations indicate that acetone can be produced 

efficiently under optimized conditions, and the economic and environmental benefits 

further support the feasibility of this method. However, further research is needed to 

optimize catalyst performance, improve reaction yields, and reduce energy 

consumption. Overall, this process could provide a more sustainable approach to acetone 

production, benefiting both the economy and the environment. 
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