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Acetone Production Process Acetone production process is a vital industrial procedure that yields a key solvent
and precursor used in various sectors, including pharmaceuticals, cosmetics, plastics, and paints. Understanding
the methods and technologies involved in acetone manufacturing is essential for industries seeking efficient,
sustainable, and cost-effective production. This article provides a comprehensive overview of the primary acetone
production processes, their mechanisms, advantages, and modern innovations. Overview of Acetone and Its
Industrial Significance Acetone (chemical formula: C3sHeO) is a colorless, volatile, and flammable solvent
renowned for its excellent solvency properties. It is used extensively as a solvent in cleaning, degreasing, and as a
chemical intermediate in the synthesis of plastics like methyl methacrylate and bisphenol A. The global demand
for acetone has been steadily increasing, driven by growth in the pharmaceutical, cosmetics, and manufacturing
industries. Consequently, efficient production methods are crucial to meet this demand while minimizing
environmental impact and production costs. Main Production Processes of Acetone Several methods are employed
to produce acetone industrially, with the most prominent being: From Propylene Oxidation (Direct Oxidation
Process)1. From Isopropanol Dehydration (Indirect Process)2. As a Byproduct of Phenol Production (Cumene
Process)3. Each process has unique characteristics, advantages, and applications, which are discussed in detail
below. 1. Acetone Production via Propylene Oxidation Overview The direct oxidation of propylene (propylene
oxidation process) is a significant method for acetone production, especially in regions with abundant propylene
feedstocks. In this process, propylene reacts with oxygen to produce acetone and other byproducts under
controlled conditions. Process Mechanism The typical process involves passing propylene and oxygen over a
catalyst at elevated 2 temperatures (around 300°C). The catalysts used are usually supported metal oxides, such
as molybdenum or vanadium-based catalysts. The reaction can be summarized as: \[ \text{C} 3\text{H} 6 +
\text{O} 2 \rightarrow \text{C} 3\text{H} 6\text{O} \] However, side reactions can produce acetic acid, acetic
anhydride, and other oxidation products, which require separation and purification. Advantages and Limitations
Advantages: Integrated production with propylene manufacturing reduces costs Can produce high-purity acetone
suitable for industrial applications Limitations: Requires precise control of reaction conditions to minimize
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byproducts Environmental concerns due to emissions of oxidation byproducts 2. Acetone Production via
Isopropanol Dehydration Overview This indirect method is the most common industrial process for acetone
synthesis, especially in facilities where isopropanol (isopropyl alcohol) is readily available. It involves dehydrating
isopropanol to produce acetone and hydrogen. Process Mechanism The dehydration process is typically carried
out over an acid catalyst, such as sulfuric acid or solid acid catalysts like alumina or zeolites, at temperatures
ranging from 50°C to 300°C. The chemical reaction is: \[ \text{(CH} 3) 2\text{CHOH} \rightarrow
\text{(CH} 3) 2\text{CO} + \text{H} 2 \] This process produces high yields of acetone and hydrogen gas, which
can be utilized elsewhere in the plant. Advantages and Limitations Advantages: High selectivity and yield of
acetone Utilizes readily available feedstock (isopropanol) Relatively simple process with mature technology
Limitations: Requires a supply of isopropanol, which may be produced via other processes Potential catalyst
deactivation over time necessitating regeneration 3 3. Acetone as a Byproduct of Phenol Production (Cumene
Process) Overview The cumene process is the most predominant method for industrial acetone production
worldwide, accounting for a significant portion of global supply. It involves the oxidation of cumene
(isopropylbenzene) to phenol and acetone. Process Mechanism The process proceeds through several steps:
Cumene is vaporized and oxidized with air over a mixed metal oxide catalyst atl. elevated temperatures
(~250°C). The oxidation produces cumene hydroperoxide.2. This hydroperoxide is then cleaved, typically with
acid catalysts, producing phenol3. and acetone in a roughly 1:1 molar ratio. The overall reaction: \[
\text{C} 6\text{H} 5S\text{C(CH} 3) 2 + \text{O} 2 \rightarrow \text{C} 6\text{H} 5\text{OH} +
\text{(CH} 3) 2\text{CO} \] This method is highly efficient, producing large quantities of acetone as a coproduct.
Advantages and Limitations Advantages: High production capacity and efficiency Concurrent production of
phenol enhances economic viability Well-established industrial process with mature technology Limitations:
Environmental concerns related to oxidation byproducts and waste management Requires complex separation
and purification systems Modern Innovations and Sustainable Practices in Acetone Production Green Chemistry
Approaches With increasing environmental awareness, industries are focusing on greener acetone production
methods, including: Using renewable feedstocks, such as bio-based isopropanol derived from biomass 4
Developing solid acid catalysts to replace liquid acids, reducing waste and corrosion Implementing process
intensification techniques to minimize energy consumption and emissions Recycling and Waste Minimization
Modern plants emphasize recycling unreacted materials and byproducts to improve overall efficiency.
Technologies such as membrane separation and advanced distillation are used to purify acetone while reducing
waste. Emerging Technologies Research is ongoing into alternative methods, such as: Biotechnological synthesis
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of acetone using engineered microorganisms Electrochemical processes for acetone formation Utilization of
carbon dioxide and renewable energy sources to produce acetone sustainably Conclusion The acetone production
process is a cornerstone of the chemical manufacturing industry, with multiple methods tailored to feedstock
availability, economic factors, and environmental considerations. The most prevalent method—the cumene
process—offers high efficiency and concurrent production of phenol, making it economically attractive.
Meanwhile, the dehydration of isopropanol remains a straightforward and widely used route, especially when
isopropanol is readily available. Advancements in green chemistry and process optimization continue to shape the
future of acetone manufacturing, aiming to reduce environmental impact while meeting global demand. As
industries move toward sustainability, innovations such as bio-based feedstocks and cleaner technologies are
poised to transform the acetone production landscape, ensuring a more sustainable and efficient supply for years
to come. QuestionAnswer What are the main methods used in acetone production? The primary methods for
acetone production are the cumene process (also known as the isopropylbenzene process) and the direct
oxidation of propylene. The cumene process involves the alkylation of benzene with propylene followed by
oxidation and cleavage to produce acetone and phenol. How does the cumene process work for acetone synthesis?
In the cumene process, benzene reacts with propylene to form cumene (isopropylbenzene). Cumene is then
oxidized to cumene hydroperoxide, which is cleaved using acid catalysts to produce phenol and acetone in a ratio
of approximately 1:1. 5 What are the environmental considerations in acetone production? Environmental
considerations include managing emissions of volatile organic compounds (VOCs), handling hazardous chemicals
safely, and implementing waste treatment processes to reduce pollution. Modern plants aim to optimize processes
to minimize environmental impact and improve energy efficiency. What raw materials are used in the industrial
production of acetone? Raw materials primarily include benzene, propylene, and oxygen. In the cumene process,
benzene and propylene are key, while oxygen is used in the oxidation step. Alternative methods may use
propylene alone via catalytic oxidation. What catalysts are commonly used in acetone production? Catalysts such
as acid catalysts (like sulfuric acid) are used during the cleavage of cumene hydroperoxide to produce acetone
and phenol. Additionally, zeolite-based catalysts are used in some processes for oxidation steps. What are the
recent innovations in acetone production technology? Recent innovations include the development of more
selective catalysts, process intensification techniques, and environmentally friendly oxidation methods. Some
advancements focus on integrating renewable feedstocks or improving energy efficiency to reduce carbon
footprint. How does the direct oxidation process differ from the cumene process? The direct oxidation process
converts propylene directly into acetone and acetic acid using catalytic oxidation, bypassing the need for benzene
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and cumene intermediates. It offers a potentially simpler route but is less widely commercialized compared to the
cumene process. What are the typical yields and purity levels of acetone in industrial production? Industrial
processes typically achieve yields of around 85-95%, with purity levels exceeding 99%, suitable for use in
pharmaceuticals, plastics, and solvents. Continuous process optimization helps maintain high quality and
efficiency. What safety precautions are important in acetone manufacturing plants? Safety precautions include
controlling flammable vapors, using proper ventilation, handling chemicals with appropriate protective
equipment, and implementing emergency shutdown systems. Regular monitoring and adherence to safety
standards are essential to prevent accidents. Acetone Production Process: An In-Depth Exploration Understanding
the production process of acetone is fundamental for industries ranging from pharmaceuticals to plastics,
solvents, and cosmetics. As one of the most widely used solvents globally, acetone's manufacturing methods have
evolved significantly over time, integrating advanced chemical engineering, environmental considerations, and
economic efficiencies. This comprehensive review delves into the core methods of acetone production, exploring
each process's intricacies, advantages, challenges, and technological innovations. --- Acetone Production Process
6 Introduction to Acetone and Its Industrial Significance Acetone (propanone or dimethyl ketone) is a colorless,
volatile, and flammable solvent with a distinct odor. Its chemical formula is (CH3z)2CO. Due to its excellent solvent
properties, high volatility, and relatively low toxicity, acetone is indispensable in various industries, including: -
Solvent for paints, coatings, and adhesives - Raw material in the synthesis of plastics like methyl methacrylate -
Cleaning agent in electronics manufacturing - Pharmaceutical manufacturing as an extraction solvent Given its
widespread application, the demand for efficient, sustainable, and cost-effective production processes is high. ---
Primary Methods of Acetone Production Historically and presently, acetone is produced via several methods, with
the three most prominent being: 1. Cumene (Isopropylbenzene) Process 2. Using Propylene Oxide (PO) as a
Starting Material 3. By-Product Recovery from Phenol Production (Aromatic Processes) Each method has unique
operational steps, feedstock requirements, and environmental footprints. --- The Cumene Process: The Most
Dominant Method Overview of the Cumene Process The cumene process, also known as the phenol process,
accounts for approximately 60-70% of global acetone production. It involves two main reactions: - The alkylation
of benzene with propylene to produce cumene (isopropylbenzene) - The oxidation of cumene to cumene
hydroperoxide, which then undergoes cleavage to produce phenol and acetone Flowchart Overview: 1. Benzene
reacts with propylene —» Cumene 2. Cumene oxidized — Cumene hydroperoxide 3. Cleavage of cumene
hydroperoxide — Phenol and Acetone Detailed Process Steps 1. Alkylation of Benzene with Propylene - Reactants:
Benzene and propylene - Catalyst: Acidic catalysts like phosphoric acid or solid acid catalysts - Conditions:
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Elevated temperature (about 250°C), moderate pressure - Reaction: \[ C 6H 6 + CH 3CH=CH 2 \rightarrow
C 6H 5CH(CH 3) 2 \quad (\text{cumene}) \] - Considerations: Selectivity is crucial to prevent polyalkylation or
formation of undesired by-products. 2. Oxidation to Cumene Hydroperoxide - Reactants: Cumene and oxygen -
Conditions: Temperature around 150°C, autogenous pressure - Process: Aerobic oxidation - Reaction: \[
C 6H 5CH(CH 3) 2 + O 2 \rightarrow C 6H 5C(CH_3) 200H \quad (\text{cumene hydroperoxide}) \] - Safety
Note: The process is exothermic; proper control of oxygen flow and temperature is essential. 3. Acid-Catalyzed
Cleavage - Reactant: Cumene Acetone Production Process 7 hydroperoxide - Catalyst: Acidic acids like sulfuric
acid - Conditions: Elevated temperature (around 50-60°C) - Reaction: \[ C 6H 5C(CH_3) 200H \rightarrow
C 6H 50H + (CH 3) 2CO\] - Products: Phenol and acetone in approximately a 1:1 molar ratio Advantages of the
Cumene Process - Well-established and mature technology - High selectivity for acetone and phenol - Efficient
integration with phenol production, reducing waste Environmental and Safety Considerations - Handling of
volatile benzene and benzene derivatives requires strict safety protocols - Management of organic waste streams -
Control of oxidation reactions to prevent runaway exothermic events --- Propylene Oxide (PO) Process for Acetone
Production Introduction to the PO Method In recent years, advances have enabled acetone to be produced
directly from propylene oxide, especially in integrated chemical complexes. This process involves the oxidative
cleavage of propylene oxide, which is less common but gaining interest due to feedstock flexibility. Process
Overview - Propylene oxide reacts with oxygen or other oxidants - The oxidation cleaves the epoxide ring,
producing acetone and other by-products General Reaction: \[ (CH 3) 2CHO \xrightarrow{\text{oxidation}}
(CH_3) 2CO + H 20 \] The specifics depend on the process conditions and catalysts used. Technological Variants
- Use of catalytic oxidation with metal catalysts like molybdenum or vanadium compounds - Application in
integrated processes where propylene oxide is produced via other routes Advantages & Challenges Advantages: -
Potential for integrating with other propylene-based processes - Can offer a route to produce acetone without
aromatic hydrocarbons Challenges: - Less mature than the cumene route - Requires precise control of oxidation to
prevent over-oxidation or by- product formation --- Acetone Production Process 8 Recovery and Purification of
Acetone Once produced, raw acetone contains impurities such as phenol, remaining hydrocarbons, and water.
Purification steps are essential: - Distillation: Main method for purification - Fractional distillation separates
acetone based on boiling point (~56°C) - Multiple distillation columns may be employed for high purity -
Adsorption and Absorption: Removal of residual impurities and moisture - Quality Standards: Commercial-grade
acetone typically exceeds 99.5% purity --- By-Products and Waste Management Acetone production inherently
generates by-products like phenol, acetic acid, and other aromatics, depending on the process. Effective
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management includes: - Recycling: Phenol and acetone can be separated and reused - Waste treatment: Organic
waste streams require treatment to prevent environmental contamination - Emission controls: VOC emissions are
minimized through scrubbers and condensation systems --- Environmental and Sustainability Considerations
Modern acetone production emphasizes sustainability: - Energy Efficiency: Use of heat integration and process
optimization reduces energy consumption - Green Catalysis: Development of solid acid catalysts minimizes
corrosive waste - Renewable Feedstocks: Research into bio-based benzene or propylene aims to reduce reliance
on fossil fuels - Emission Control: Stringent regulations demand VOC capture, flue gas treatment, and waste
management --- Technological Innovations and Future Trends Advancements in chemical engineering continue to
influence acetone production: - Catalyst Development: Improved catalysts for higher selectivity and lower energy
input - Process Intensification: Integration of multiple steps into single units to reduce capital costs - Bio-based
Methods: Utilizing biomass-derived feedstocks to produce acetone via fermentation or biocatalysis - Membrane
Technologies: For separation and purification, reducing energy consumption --- Conclusion The production of
acetone remains a dynamic field, balancing chemical efficiency, environmental responsibility, and economic
viability. Among the various methods, the cumene process dominates due to its maturity and integration with
phenol production. However, emerging technologies and sustainable practices promise to reshape acetone
manufacturing, aligning industrial growth with ecological stewardship. Understanding each step—from feedstock
selection, reaction conditions, catalyst choices, to Acetone Production Process 9 purification—provides vital
insights into optimizing production, minimizing environmental impact, and meeting the growing global demand.
As research continues, innovations in catalysis, process integration, and renewable feedstocks are poised to
redefine the future landscape of acetone manufacturing. --- In Summary: - The cumene process is the primary and
most efficient method, involving alkylation, oxidation, and cleavage steps. - Alternative methods like the propylene
oxide route are emerging but less widespread. - Purification through distillation ensures high-quality acetone
suitable for industrial applications. - Addressing environmental concerns is crucial, with advances focusing on
sustainability. - Continuous technological innovation is essential for cost reduction, efficiency, and eco-
friendliness. By understanding the detailed mechanisms, process conditions, and innovations, stakeholders can
better harness acetone's production for sustainable industrial growth. acetone synthesis, solvent manufacturing,
propylene oxidation, cumene process, acetone distillation, chemical engineering, solvent industry, industrial
chemical production, petrochemical processes, process engineering
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the final agricultural production statistics for june 2024 show a slight decline in dairy cattle numbers compared to
the previous year

vor 6 tagen at 30 june 2025 the number of dairy cattle was 5 7 million down 1 percent from 2024 and the
number of beef cattle was 3 8 million up 4 percent from 2024

agricultural production statistics include results for key livestock forestry and arable crops 13 may 2025 we have
updated table 13 in the downloadable agricultural production statistics year to

23 feb 2026 primary production poultry tables give statistics on fresh and frozen poultry by number and dressed
weight

2 apr 2026 manufacturing and production statistics about manufacturing and production give you information
about a range of goods manufactured in new zealand the manufacturing industry
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contains a full reconciled set of detailed industry data on production investment and capital stock used to update
and maintain the quality of quarterly gdp statistics

6 dez 2023 at 30 june 2023 the number of dairy cattle was 5 8 million down 2 percent from 2022 beef cattle was
3 8 million down 2 percent from 2022 and sheep was 25 million almost unchanged

the provisional number of beef cattle was 3 7 million at 30 june 2024 no change from 2023

the number of beef cattle was 3 7 million at 30 june 2023 down 4 percent from 2022
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