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- Abstract -

Banana Oil

(QLFT)

Reliability on Banana Oil Qualitative Fit T est

for Quarter Mask

Don- Hee Han'

- Yoon- Sok Jeong

Department of Industrial Safety & System Engineering, Inje University

A quantitative fit test, condensation nuclei
counting (Portacount 8025, TSI), was performed
concurrently with a banana oil (isoamyl acetate:
IAA) qualitative fit test (MSA)
reliability on IAA QLFT and correlation between

to evaluate

two methods. One brands of quarter mask (3M
model 7500 medium) was prepared for QLFT with
HEPA filter and gas & vapor removing media, i.e.,
combination cartridge. 110 subjects (65 male, 45
female) were fit tested QNFT and QLFT each
three times. For a wearer combination having a
FF<10, as determined by CNC QNFT, the point
estimate (/S-error) of the probability of that
combination not being rejected by the banana oil

* 1998 “ !
: 607

QLFT was found to be 0.0 with 95% confidence
that this statistic is not expected to exceed 0.15.
For a wearer combination having a FF<100, as
determined by CNC QNFT, the point estimate of
the probability of that combination not being
rejected by the banana oil QLFT was found to be
0.07 with 95% confidence that this statistic is not
expected to exceed 0.13. The uncertainty associated
with each estimate, however, is large due to the
small number of study subjects with inadequately
fitting respirators.

Key Words : Bananoil oil qualitative fit test,
Respirator, Fit Factor(FF), QLFT, QNFT
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14 (quarter mask)

(APF: Assigned protection factor),

(NIOSH,
1987; AIHA, 1991),
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(Han et al., 1997).

(Fit test)

(QLFT: Qualitative

fit test) (QNFT: Quantitative fit

test) (Han et al., 1997),
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Fig 1. Schematic diagram of combination air purifying
respirator cartridge(3M quarter mask 7500).
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(1998) MSA (1998) manual
. QLFT

1) (Sensitivity check)

1L 800mL ImL
IAA 30 stock solution

( 1 )
Stock solution 0.5mL 500mL
30
(
).
blank test 500mL
2
QLFT

QLFT

2)

36 61
24 55 (208L)
6
5
4X5
IAA 05mL
. IAA
2
fit test exercise .
IAA 150ppm

(MSA, 1998).

4, ONC Q\FT
ONFT
CNC Portacount Model 8020 (TSI, )

fit
test exercise

( , 1997).
1) (Normal Breathing 1; NB1)
60
2) (Deep Breathing; DB)
60
3) (Head Movement; HM)
70-80
56 2
70- 80 56
2
60
4) (Reading or Talking; RT)
60
5  (Jogging; J)
60 150- 180
6) (Normal Breathing 2; NB2)

NB1
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.14
(face length) (lip length)
(Hack and McConville, 1978).

sliding caliper (Siber Hegner : No. 104)

ONFT (FF: Fit factor)

Kolmogorov- Smirnov

(ACGIH, 1995;
Daniel, 1995). (GM)
(GSD)
95%
fifth percentile
QNFT
QLFT (pass)
B-error  ONFT QLFT
(fail) a-error
90%  95%
II.
1
fit test panel ( , 1999; Hack et al., 1974
Hack and McConville, 1978)
14
. Fig.

1 Fig. 2 (1999)

fit test panel

facial grid
Fig. 1
116.5- 125.5mm
445-52.5mm 65 24
36.9%
107.5- 116.5mm, 36.5- 44.5mm
45 14 31.1%
fit test panel
2 (F
(ratio) fit factor (FF)
(NIOSH, 1987).
Fit Factor = Col/Ci
Co : aerosol
Ci: aerosol
FF
. ONFT
Table 1
110 3 330 ONFT
FF 1201
QLFT
4065
, 9 FF 90 1 FF
3000 128
OSHA FF 100 (29

CFR 1910.134, 1998)
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Lip length (mm)

36.5 445 52.5 60.5
134.5
- 2M 1™
£ 125.5
E
< 1F 5M 2M
D 116.5
(=
3 4F = ™
© 4F
o 107.5
©
= 2F 1F
98.5
*M : Male
*F : Female

Fig 2. Male-and female, 25 member panel for testing of half or quarter mask.
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* Solid line : Korean facial grid
A symbol may be overlapped with several same
facial dimensions.

Fig 3. Distribution of facial dimension of subjects.
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1
9
5th percentile 95%
. 95%
FF 94 QLFT
95% FF 120
, QLFT

72.1% FF 100
76.9%

Table 1. Fit factor statistical summary

Statistical classification ('jrlt Pfgfégrrn
Geometric mean

Pass banana oil 4065

All frequency (110 subjectsx3 times) 1201
Geometric Standard Deviation

Pass banana ail 9.59

All frequency (110 subjectsx3 times) 214
Fifth Percentile

Pass banana ail 120

All frequency (110 subjectsx3 times) 94
Percent Passing Banana Oil

out of all frequency 72.1%

at or above FF 100 76.9%
3. QCQ¥FT QFT

(PF:

protection factor)

, APF (assigned protection factor)

(MUC: maximum use concentration)
(AIHA's respiratory protection committee,

1985). APF 10
10
. APF
ANSI(1992) 14
APF 10, 100
APF APF
FF FF 10
(adequate fit)
10 (inadequate fit)
APF
FF
OSHA U4
QNFT  FF 100
pass (29 CFR 1910.134,
1998). FF 100
FF >
10 FF =100
, Portacount CNC QNFT
(Han et al., 1997) Biermann et
al.(1991) FF 1000 CNC ONFT
(photometric method)
FF 1000 CNC QNFT

(true value)
QLFT
error
(false negative) CNC QNFT

QLFT
pass error
(false positive) CNC ONFT

QLFT
, fail error
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Table 2. Banana oil (isoamyl acetate) qualitative fit test and CNC quantitative fit test results
Fit Factor by CNC QNFT

<10 10 - 99 100 - 500 500< Total
0 5 39 196 240
Pass banana oil False negative
Specificit
(/5-error) p y
Fal it
Fail banana oil Sensitivity alse positive
(- error)
T otal 18 57 57 198 330
Response:

False negative: passing the qualitative test when an inadequate quantitative fit test result
occurs ( fS-error).
True negative: passing both qualitative and quantitative tests (specificity).
False positive: failing the qualitative test when an adequate quantitative fit test result
occurs (- error).
True positive: failing both qualitative and quantitative tests (sensitivity).

15%
95%
B-error FF<10
. B-error  CNC QNFT FF 10 QLFT 85%
QLFT
pass . 0% B -error 0.12
Table 2 CNC QNFT QLFT , FF<100 95%
B -error 0.13
Table 3 Table 2 B-error FF<100
. QLFT
FF<10 CNC QNFT ,
18 Hardis et al.(1983) FF<10
QLFT 5=114 = 0071
5=0/18 =00 I
binomial , QLFT ( :
95% B-error 1997) QLFT
00<43<015 . FF<10 QLFT (0.0< £ <0.23, 90%
)
QLFT Marsh(1984) QLFT
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Table 3. Estimate of j3-error for banana oil qualitative fit test

/-error (90% upper confidence interval)

Inadequate fit Basis for £* Inadequate fit Basis for £
defined as FF<10 calculation defined as FF<100 calculation
0.0 (0.0< 3 <0.12) 0/18 0.07 (0.0< 5 <0.12) 5/75

/3 -error (95% upper confidence interval)
0.0 (0.0< 3 <0.15) 0/18 0.07 (0.0< 5 <0.13) 5/75
* Number passing banana oil QLFT/number failing QNFT from Table 2.
Table 4. Estimate of «-error for banana oil qualitative fit test
a-error (90% upper confidence interval)

Adequate fit Basis for a* Adequate fit Basis for «
defined as FF>10 calculation defined as FF>100 calculation
0.23 (0.0< ¢ <0.26) 72/312 0.08 (0.0< ¢ <0.10) 20/ 255

/3 -error (95% upper confidence interval)
0.23 (0.0< ¢ <0.27) 72/312 0.08 (0.0< ¢ <0.11) 20/ 255
* Number failing banana oil QLFT/number passing QNFT from Table 2.
QLFT a 0.27 FF =10
QLFT
2% 95%
QLFT 73%
Hardis et al.,(1983)
QLFT

error - error

. Table 4 FF =10

a=72/312 = 0.23

QLFT

95%
binomial

=76/260 = 0.2923

QLFT

(isoamyl acetate: IAA) QLFT

CNC ONFT

(
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