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Field Validation of alter native extraction method for the determination of airborne MWFs
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‘Department of Public Health, Ssoul National University

The purpose of this udy wasto conduct the fidld vaidation
of aternative method(ETM method) by using non-carcinogenic,
and less toxic solvents than NIOSH (Nationd Ingtitute for
Occupationd Safety and Hedlth) andytical method 5524 for
meesuring the arborne metaworking fluids in workplaces. We
carried out the field validation test by using the exposure
chamber, guaranteaing the ar sampling homogeneoudy in a
machining environment.

The ETM mixed solvent presented the complete solubility of
MWHFs usad in tes field. Based on the field test deta, the bias of
the ETM method from reference method, NIOSH andytical
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method 5524, was from -7.0% to 5.1%. The overd| uncertainty
of the ETM nethod was 21.6%, which sttisfied the NIOSH
criteriafor the sampling and analyticd criteria
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Figure 1. Field exposure chamber for sampling airborne MWFs



98 AR - whtg

Fstoich A ol AZAFHA Fo17= 3715 7w
a5t sh7| HoH 40 cm x 30 cm x 10 cm 7€) EEHL*
(Plenum)& A =]31A31, Zeid A 2 a4l 5719 &

(@lif)= HESTHLE 1. 922 F5ted A shrelA %:71
= S8 HH A A5l AAE S8l S FEl 2]
7} TUE L, 88 37 AT EF sl vkE A
A Zohdeld 2 £9137] 58 2 37199 #840)
ol AE SHE thy T A sl dAE &8l &
3 AMUFEZ Sol7H| Hi= F-xolth o]y et A= &
A AW7F A2 Sl eH, 2 ) Ufoll NIOSH 55247 (DTM
oz S| At AEAFH7] TR AT ETM &
F:EF S Bkl A ARAFHY THE FA9E

EEE
2 B7ICHAL ARSI

AR7Ee A ARG A AR ES Ak A
VY Al 5750 A3 515
' H7hE (\le 13)z ¢
3000L A% A3 1 azain} 3 AL 29 2 ahE
SLEETM $1)9) 24 A 3L 98] ek 10mL A% WA
= g @R AR gl B

1_4

)
Lo
ro
:
—N
ko
—
o
03:
S
rlo
Eid
E
m
=

AEAHE ALE 15 1A B4 3 7|(MSA, Escor
ELF USAE it 18 e Aada] b3 el
fRAE AN, F2E 20 Liming 4151530 A
RAF AN o BT R AT AR A A
]_

Table 1. Metalworking fluid used in the field
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Type Spedfic Composition
gravity Name Max %
Water 10-15
Minerd oil 4050
SolubleMWF 099~1.03 Fatty acid 510
Amines 10-18

Boricacd 10-15
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Figure 2. Solubility test for MWF used in test field.
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Table 2. Summary of field evaluation by ETM solvent extraction method for the determination of airborne

MWF
. Meen cv Bias'
Location Noof samples (o) ) ) ouf
AreaA (chamber 1) 0242 92 51 24
AreaB (chamber 1) 0303 84 70 239
AreaC (chamber I1I) 0619 6.1 45 16.7
Pooled OU 216
T pigs = Amount known in test_method — Amount_known in_reference method
Amount known in reference method
1 Overall uncertainty.
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Figure 3. Distribution of airborne MWF
concentration in field test.
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