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ABSTRACT

This study was undertaken to compare the performance of three dust samplers for collecting cotton dust fibers. For
this study, three dust samplers including Vertical Elutriator (VE), Total Dust Method (TDM) using 37 mm cassette, and
the Institute of Occupational Medicine (IOM) sampler were selected. A total of 6 cotton mills and 4 towel factories were
investigated. When measured by VE, the GM for cotton dust was 0.19 mg/m® which was less than the current occu-
pational exposure limit (OEL) 0.2 mg/m®. But when measured by TDM and IOM at the same locations, the GMs were
0.37 and 0.63 mg/m’, respectively. In Korea, most industrial hygienists have used the TDM for cotton dust mea-
surements and the results were compared with either the TLV for cotton dust or the PNOC (particulates not otherwise
classified) of 10 mg/m® for making decisions. The results of this study clearly showed that past cotton dust mea-
surements and decisions made with such results were not correct. It needs to be noticed the related contents by using
VE if it applies to the exposure limit, 0.2 mg/m’, and needs to be revised the exposure limit by IOM. Also, if TDM
is used, it requires to be studied and suggested to the new OEL.
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Table 1. Cotton dust concentrations by process in cotton mill industries

Sampler VE' TD* oMm!
Process N* GM(mg/m®) GSD GM(mg/m®) GSD GM(mg/m?*) GSD
Carding 5 0.23 1.01 0.96° 3.51 L.51% 10.06
Combing 4 0.12 1.06 0.30 1.12 0.77 1.84
Drawing 4 0.16 1.05 0.64 6.70 1.32 18.44
Spinning 6 0.12 1.13 0.38 2.14 043 2.29
Winding 7 0.50° 1.06 041 1.64 0.45 1.59
Total 26 0.19 1.06 0.48 247 0.68 5.04

*N : Number of samples ‘VE : Vertical Elutriator
*TD : Total Dust sampler IIOM : Institute of Occupational Medicine sampler
GM : Geometric Mean GSD : Geometric Standard Deviation

$Significantly difference at a=0.05 level by Scheffe's analysis of variance for multiple comparisons
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Table 2. Cotton dust concentrations of woven fabric process by sampling methods in towel mill industries

VE' TD? 1oM!
N# GM(mg/m®)  GSD N GM(mg/m’)  GSD N GM(mg/m®)  GSD
8 0.15° 1.07 24 0.26 1.39 24 0.57" 2.12

*N : Number of samples
*TD : Total Dust sampler
GM : Geometric Mean

"VE : Vertical Elutriator
IIOM : Institute of Occupational Medicine sampler
GSD : Geometric Standard Deviation

a, b : Significantly different groups at a=0.05 level by Scheffe's analysis of variance for multiple comparisons

Table 3. Cotton dust concentrations by sampling methods and occupational exposure limits

Sampler N GM(mg/m?) Range(mg/m®) OEL(mg/m*)* OEL rate(%)’  Exceed rate(%)*
VE 34 0.19 0.06~0.54 0.2 95.0 47
IOMs 50 0.63 0.08~8.09 2.5 25.2 13
TD 50 0.36 0.04~4.34 10.0 3.6 0

*OEL : Occupational Exposure Limits
“Exceed rate :

S F A/He g 7= A7 (beaming) 333 IR0 R
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