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ABSTRACT

Objectives: This study aims to develop an Occupational Safety and Health (OSH) guide for the safe cleaning of
contaminated machinery, equipment, and parts used in the electronics manufacturing process.

Methods: A literature review, field investigations, and discussions were conducted. An initial draft of an OSH guide
was developed and reviewed by experts with significant experience in maintenance work in the electronics
manufacturing process in order to refine the guide.

Results: Workers involved in cleaning processes with chemicals, solvents, and abrasive blasting can face
exposure to a wide range of chemicals, abrasives, and noise. |dentifying potential risks associated with each
cleaning technigue was an essential first step toward enhancing safety measures. The OSH guide comprises
approximately eleven to twelve sections spanning 20-25 pages. It includes engineering and administrative
protocols systematically organized to address the necessary actions before, during, and after cleaning tasks,
depending on the technique. It is recommended that airline respirator masks be used in conjunction with an
air purification system to ensure adherence to air quality standard 'D" for atmosphere level. The use of an
oil-free air compressor is advised, preferably a stationary model that does not rely on fuel sources like diesel.
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Conclusions: This OSH guide is designed to protect workers involved in maintenance activity in the electronics
industry and aligns with global standards, such as those from the International Organization for Standardization
(ISO) and Semiconductor Equipment and Material International, ensuring a higher level of safety and

compliance.
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Table 1. Brief description of hazards and cleaning principle by cleaning type

Cleaning type Acid cleaning Alkali cleaning

Solvent cleaning Abrasive blasting

To remove scale, . .
To dissolve fats, oils,

Cleaning rust, and mineral and areases from
principle  deposits from metal 9 ;
surfaces surraces
o Sodium hydroxide
Hydrochloric acid !
Examples”  (HCI), sulfuric acid (NaOH), potassium
(H,S0.), etc hydroxide (KOH)
2o B solutions, etc.
Skin and eye burns
Type of
hazards

Inhalation of fumes

To dissolve contaminants

Toluene, acetone, alcohol, etc.

Employs a high—pressure stream
of abrasive material to physically
abrade and to remove
contaminants from surfaces

Sand, steel grit, glass beads,
walnut shells, etc.

Inhalation of solvent vapor:
dizziness, respiratory issues,

or central nervous system dusts
effects, skin and eye irritation

Inhalation of blasting media

Eye injury by flying particles

Fire risk )
and noise

Environmental pollution by spill, improper disposal, and leakage

" The specific examples used vary based on the cleaning process and the materials being treated.
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Table 2. Key safety and health precautions taken before cleaning task by cleaning type

Chemical cleaning using

Degreasing by organic

et alkali, acid, etc. solvents Bleeilng
Obtain work permit Required Required Required
Isolate the cleaning workspace from the surrounding Required Required Required
area and mark the work area
Restrict access if necessary Required Required Required
Isolation chamber required Optional Optional Required
Check the performance of safety and health facilities
(such as washing and rinsing facilities, exhausting Required Required Required
systems, etc.)
Ensure that equipment, machmery,.tools, etc. used Required Required Required
in cleaning operations are performing optimally
Ensure that personnel are trained to perform
cleaning tasks safely and understand the emergency Required Required Required
actions to be taken in the event of an accident

. . . Full or half-face gas Full or half-face gas .
\C/?/ee;:ir’gheopeerrs;[?;lwsprotectlve equipment required for respirator and other PPE to respirator and other PPE to ﬂg'snke*
9 op protect skin and body protect skin and body

Wear airline mask with an air quality of 'D If necessary If necessary Required

(equal to atmospheric oxygen)
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Table 3. Key safety and health precautions taken during cleaning task by cleaning type

Chemical cleaning using

Degreasing by

fierme alkali, acid, etc. organic solvents Blasting
Place a coworker or supervisor near the cleaning work area
to monitor cleaning operations and take action in case of an Optional Optional Required
emergency
Ensure that the cleaning worker can contact the worker
supervising the cleaning work to take prompt action in the Optional Optional Required
event of an emergency
Table 4. Key safety and health precautions taken after cleaning task by cleaning type

ltems Chemlca! cleanlng using Degreasmg by Blasting

alkali, acid, etc. organic solvents
,élfatg cleaning: thoroughly cleanse the work area while wearing Required Required Required
Prompt disposal: categorizing and storing waste from the Required Required Required
cleaning process based on its waste characteristics
Document key OSH-related details of each cleaning task Required Required Required
Regular exposure assessment to hazards for cleaning workers ™ Required Required Required
Specialized medical exams for cleaning workers " Required Required Required
"PPE: Personal protective equipment
TIn accordance with the provisions of the Industrial Safety and Health Act
TR
Air quality "D" level (Oil-free type)

Figure 1. Air supply systems in airline masks for clean room and blasting workers
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