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PREVENTION OF THE IMPACT OF ORGANIC SOLVENTS
ON THE WORKERS' BODY

Mykhailova E., Associate Professor of the Department of Healthy Lifestyle,
Technologies and Life Safety, Candidate of Technical Sciences, e-mail:
mykhailova.e@ukr.net

Simon Kuznets Kharkiv National University of Economics

Organic solvents are volatile chemicals that are widely used in industry and
laboratories to dissolve various materials, clean surfaces, manufacture paints, adhesives,
plastics, etc. They include alcohols, ketones, esters, aldehydes, aromatic hydrocarbons and
other compounds. Despite their technological necessity, they pose a serious health hazard
to workers. The danger lies in their high toxicity and ability to easily penetrate the human
body and disrupt the normal functioning of many systems [1]. Effective management of
risks associated with solvents is a key task of occupational safety.

Organic solvents are lipophilic (fat-soluble) compounds, which allows them to
easily cross biological membranes, including the skin and the blood-brain barrier. There
are several routes by which these compounds enter the human body:

— inhalation route (main): organic solvent vapors enter the respiratory tract and are
rapidly absorbed into the blood through the lungs. This can lead to damage to the central
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nervous system and cause narcotic effects, headaches, dizziness, and, with chronic
exposure, encephalopathy;

—dermal route: direct contact of organic solvents with the skin causes the
dissolution of the natural fat layer, which leads to dermatitis, irritation and facilitates the
penetration of toxins into the blood. This can cause anemia and leukemia;

— oral route: organic solvents enter the human body accidentally by swallowing.
This leads to severe irritation of the mucous membranes of the stomach and intestines, as
well as systemic effects (toxic damage to the liver and kidneys occurs).

A comprehensive program for preventing the negative impact of organic solvents
on the body of workers includes the use of engineering and organizational measures and
individual protective equipment [2].

1. Engineering and technical measures (priority) are the most effective way to
reduce the impact of organic solvents. These include:

— ventilation: ensuring effective supply and exhaust ventilation, especially local
(local exhaust fans), which removes vapors directly at the place of their formation;

— sealing and automation: using closed equipment and pipelines to minimize the
evaporation of volatile compounds. Automation of processes that require contact with
solvents;

—replacement with less toxic analogues: switching to water-based solvents, or
replacing highly toxic substances (for example, toluene instead of benzene).

2. Organizational measures include:

— concentration control: regular production control of solvent vapor content in the
work area, in compliance with maximum permissible concentrations (MPC);

—working time limitation: reduction of working time in risky conditions and
provision of additional breaks or vacations;

—medical examinations: conducting periodic and pre-trip medical examinations
with an emphasis on the condition of the liver, kidneys and nervous system,;

— training: regular training of employees in the rules of safe handling of organic
solvents, familiarization with safety data sheets (SDS) and first aid.

3. Personal protective equipment (PPE) is used as an auxiliary measure. These
include:

— respiratory protection: use of gas masks or respirators with appropriate filters
(usually class A — brown), which are specially designed to protect against vapors of
organic compounds;
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— skin protection: use of chemically resistant gloves (made of butyl rubber, nitrile,
fluororubber - the choice depends on the type of solvent), protective suits and goggles;

— hygiene: provision of workers with detergents and repair creams. The use of
organic solvents for cleaning hands or clothes is strictly prohibited.

Effective prevention of the effects of organic solvents on the workers' body is a
continuous process that requires an integrated approach. Priority should always be given
to engineering measures that eliminate the risk at the source of the hazard. Only a
responsible attitude to safety standards and consistent implementation of all levels of
protection can guarantee the preservation of the health of workers in toxic hazardous
conditions.
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