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A Study on Airborne Ethanol Concentrations and Workers’

Exposure to Ethanol in a High-Speed CNC Milling Process
for Aluminium Parts for Smartphones

2016d 124 o

=

gL sty
A A 2B
SR

oF
>
N



FoE 75 75 CNC 34049
7] & sk 5 A9R
LEAE BEF AT

A Study on Airborne Ethanol Concentrations and Workers’
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ABSTRACT

A Study on Airborne Ethanol Concentrations and Workers’
Exposure to Ethanol in a High—Speed CNC Milling Machine

Process for Aluminium Parts for Smartphones

Yang, Seul Kee

Major in Industrial Hygiene Engineering
Dept. of Mechanical Systems Engineering
The Graduate School

Hansung University

Airborne concentrations of ethanol were evaluated in a Computerized
Numerical Control milling processing where ethanol was used as coolant in
a manufacturing industry for aluminium parts of smartphones. The field
measurements were conducted on 26th August 2016 (Summer) while 27
CNC machine were being operated and 27th December 2016 (Winter) while
only 4 machine were being operated.

Airborne concentrations of ethanol at the front of CNC machine was
4874203 ppm (by charcoal tube), and 461178 ppm(by passive
sampler) in summer, and 569+438 ppm(charcoal tube method) and
531£133 ppmf(passive sampler method) in winter. In the center are
between the CNC lines, the airborne ethanol was 283+6 ppm(by

charcoal tube) and 319+44 ppm(by passive sampler) in summer, and



239+ 38 ppm(by passive sampler) in winter. Ethanol concentrations by
Gas Detector tubes were 312447 ppm at the front of CNC machine in
winter.

Inter—samplers variations ranged in 1.0~4.6% among passive samplers
taken ethanol using a glass bottle (a static known concentration air
sample) in the laboratory. The inter—samples variations of charcoal tubes
were 1.6~3.3%. Gas detector tubes showed fairly accurate measurement
results.

Desorption efficiency(DE) using 1% 2-butanol+CS2 was 90~98% for
charcoal tubes but 45~61% for 3M badge (3M OVM #3500). However,
DE using acetonitrile which was recommended by 3M was 93~97% for
3 M badge.

[(Keywords] ethanol, coolant, CNC process, Desorption efficiency, passive

sampler



