
PSYCHOLOGICAL SCALES scales.arabpsychology.com

ACETONE

Authored by

mohammad looti

October 12, 2025

RECOMMENDED CITATION

mohammad looti (2025). ACETONE. PSYCHOLOGICAL SCALES. Retrieved from

https://scales.arabpsychology.com/?p=42255

ARABPSYCHOLOGY.C
OM

https://scales.arabpsychology.com/?p=42255
https://scales.arabpsychology.com/?p=42255
https://scales.arabpsychology.com
https://scales.arabpsychology.com


ACETONE 2

PSYCHOLOGICAL SCALES scales.arabpsychology.com

ACETONE

Primary Disciplinary Field(s): Chemistry, Biochemistry, Medicine (Metabolism)

1. Core Definition

Acetone (chemical formula: (CH?)?CO), systematically known as propanone, is the simplest and

smallest representative member of the ketone family. It is characterized as a colorless, highly

volatile, and flammable liquid that possesses a distinctive, often described as pungent, ethereal, or

slightly sweet odor. Chemically, acetone is a potent polar aprotic solvent, meaning it readily

dissolves a vast array of organic compounds, including fats, resins, and many plastics, which

explains its widespread utility in industrial and household cleaning applications.

In biological systems, acetone is one of the three principal ketone bodies--alongside acetoacetate

and beta-hydroxybutyrate--that are produced by the liver during the process of ketogenesis. It is

naturally present in low concentrations in the breath, blood, and urine of healthy individuals,

typically as a result of normal lipid breakdown. However, its concentration rises significantly under

metabolic stress, such as prolonged fasting or, critically, in the context of uncontrolled diabetes

mellitus, where it manifests as a "drab, gaseous fluid with a sugary scent" when large quantities

accumulate in the bodily fluids.

2. Etymology and Historical Development

The earliest known production of acetone in a laboratory setting can be traced back to the

sixteenth century, attributed to the alchemist Andreas Libavius, although its chemical identity

remained misunderstood for centuries. The modern recognition and characterization of acetone as

a distinct chemical compound occurred in the mid-19th century through the work of pioneering

organic chemists, notably Jean-Baptiste Dumas and Justus von Liebig, who helped define the

structure of organic compounds derived from acetic acid. The name acetone itself reflects this

historical derivation, being rooted in the Latin term acetum, meaning vinegar.

The industrial importance of acetone surged dramatically during the early 20th century. Its high

demand during World War I stemmed from its crucial role as a solvent in the manufacturing of

cordite, a type of smokeless propellant. This need catalyzed the development of large-scale,

biological production methods. The most significant advancement was the Weizmann process,

developed by Chaim Weizmann, which utilized microbial fermentation (specifically the bacterium

Clostridium acetobutylicum) to produce acetone and butanol from carbohydrate sources, thereby

securing its status as a staple industrial chemical globally.
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3. Chemical Properties and Occurrence

Acetone's unique characteristics stem from its simple structure, comprising a carbonyl group (C=O)

centrally bonded to two methyl groups (CH?). This structure grants it remarkable versatility. As the

simplest ketone, it possesses a high degree of volatility, meaning it evaporates quickly at standard

temperatures, which makes it effective as a quick-drying solvent. Furthermore, its ability to act as a

highly effective solvent for both polar and non-polar substances facilitates its use across diverse

chemical processes.

Beyond its endogenous production within human metabolism, acetone occurs naturally in the

environment through various mechanisms. It is released into the atmosphere via the degradation

and decomposition of organic matter, and it is also found in trace amounts in many fruits and

vegetables, indicating its pervasive role in natural biological cycles. Atmospheric acetone acts as a

volatile organic compound (VOC), contributing to atmospheric chemical reactions, though it

typically degrades relatively quickly via photocatalytic processes.

4. Role in Human Metabolism (Ketogenesis)

Acetone is fundamentally linked to the metabolic pathway known as ketogenesis, a process

occurring predominantly in the liver. Ketogenesis serves as an alternative energy source for the

body, particularly the brain, during periods when glucose supply is limited, such as prolonged

fasting, intense exercise, or states of insulin deficiency. During these times, fatty acids are broken

down into acetyl-CoA, which is subsequently converted into the primary ketone body,

acetoacetate.

Acetone itself is generated via the non-enzymatic, spontaneous decarboxylation of acetoacetate.

Unlike beta-hydroxybutyrate and acetoacetate, which can be converted back into acetyl-CoA for

energy utilization by peripheral tissues, acetone is metabolically inert within the body. Due to its

high volatility and inability to be re-utilized, the majority of acetone produced is rapidly eliminated

from the body. The primary route of excretion is pulmonary, through the breath, which is

responsible for the characteristic sweet or fruity odor detected during periods of heightened

ketosis.

5. Clinical Significance (Diabetes and Ketoacidosis)

The most critical clinical significance of acetone concentration relates to the diagnosis and

monitoring of metabolic illnesses, primarily Diabetic Ketoacidosis (DKA). DKA is a severe

complication most commonly associated with Type 1 diabetes, resulting from profound insulin

deficiency. This lack of insulin forces the body into unchecked lipolysis (fat breakdown),

overwhelming the liver's capacity to process acetoacetate, thus leading to a massive accumulation

of acidic ketone bodies.
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As the original content notes, the pooling of large amounts of acetone in the blood and urine is a

direct manifestation of this uncontrolled metabolic state. The resulting high concentration of

acetone is what gives the breath of DKA patients its distinct, sugary or "nail polish remover" scent.

Physicians recognize this scent as a critical, non-invasive diagnostic marker. Furthermore, the

elevated acidity necessitates deep, rapid breathing (Kussmaul breathing) as the body attempts to

compensate for the metabolic acidosis by hyperventilating, thereby expelling the volatile acetone

and carbon dioxide to restore blood pH balance.

6. Industrial and Household Applications

Acetone's status as a top-tier solvent ensures its continued high demand across various industries.

Its outstanding ability to dissolve a vast range of synthetic and natural compounds makes it

invaluable in processes requiring rapid dissolution and clean removal of residues. The most

common household application of acetone is as the active ingredient in many nail polish removers,

where it efficiently breaks down the synthetic polymers used in polishes and lacquers.

In manufacturing, acetone is essential for the production of durable plastics and coatings. It serves

as a primary intermediate in the synthesis of bisphenol A (BPA), a key monomer used in the

creation of polycarbonate plastics and epoxy resins. Furthermore, it is heavily employed in the

textile industry for degreasing and cleaning, and in the pharmaceutical industry as a solvent for

purification processes. Its volatility is leveraged in specialized applications, such as stabilizing and

storing acetylene gas under pressure, demonstrating its versatile chemical utility.

7. Debates and Toxicological Considerations

A frequent public misconception regarding acetone, often highlighted in toxicological discussions,

is the failure to recognize its dual nature. As the source content stresses, "Most people are

unaware that acetone is a naturally-occurring compound in the blood and urine, not just a

chemical used to remove nail polish." This natural occurrence suggests the human body is

inherently equipped with mechanisms for handling and eliminating endogenous acetone, granting it

a lower acute toxicity profile compared to many other industrial solvents.

However, despite its low acute toxicity, handling high concentrations of industrial acetone requires

careful safety protocols. Inhalation of extremely high vapor concentrations can lead to central

nervous system (CNS) depression, headaches, and irritation of the mucous membranes.

Prolonged occupational exposure, particularly through skin contact or chronic inhalation, can lead

to dermatitis and potential neurological effects. Regulatory bodies therefore strictly monitor acetone

exposure limits in industrial settings to mitigate the long-term health risks associated with chronic

solvent exposure, balancing its chemical utility with necessary worker safety standards.
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Further Reading

Acetone (Wikipedia)

Ketone Bodies (Wikipedia)

CDC - Acetone Safety and Health

Diabetic Ketoacidosis (NIDDK)
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