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Identification and Distribution of Leak Sites of Half Mask Respirators
Ji Yeun Hur and Hyunwook Kim

Department of Occupational Hygiene, Graduate School of Occupational Health,
Catholic University, Seoul, Korea

This study was designed to investigate qualitatively whether respirators now being used in
workplaces fit workers ; ffaces well or not. Leak sites were determined after exposing the sub-
jects to fluorescent aerosol and were analyzed by gender, brand and manufacturing nation.

The results were as follows ;

1. Among those leak sites which were classified into four areas(nose, cheek, lip and chin), test
aerosol was mostly deposited on the nose and the cheek areas.

2. The mean number of leak sites observed from the female subjects were 2.3 while the num-
ber were 2.2 from the male subjects. The most frequently observed leak site was nose and fol-
lowed by chin, lip and cheek in descending order of frequency.

3. Among different brands of respirators, different leak sites were observed. Test subjects
wearing the S and N brands were more heavily exposed than those of wearing the D and M
brands.

4. No significant difference of the number of leak sites were found between Korean-made and
American-made masks. However, the most frequent leak site observed for the Korean-made
ones was the nose area while it was the chin area for the American-made ones.

5. Analyses of 97 leak sites by shape showed that 27(27.8%) were point types, 54(55.7%) dif-
fuse types and 16(16.5%) streamline types.

6. Test subjects indicated that the facepieces of Korean-made respirators were harder and
smaller in size than those of American-made one. The most comfortable respirator selected was
the respirator by the N Co. and the most uncomfortable one was the respirator by the D Co.

This study suggests that many half-mask respirators now being used in the workplaces may
not fit to workers well. Therefore, when selecting respirators, employers are advised to test res-
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pirators if they fit to workers well. And manufacturers are recommended to produce effective
and comfortable respirators tested qualitatively and quantitatively not only in the laboratory but

also in the field.

Key Words : Respirator, Fluorescent aerosol, Leak sites, Streamline type
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Fig. 2. Facial dimentions measured for the study.
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Fig. 3. Subjects distribution based on face length and
face width
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Table 1. Distribution of observed respirator leak sites
from 4 brands of half-masks

Number of leaks
Leak Site Total
Male(n=5) Female(n=6)

Nose 17 (39.5) 20 (37.0) 37(38.1)
Cheek 3 7.0) 3( 3506 6(6.2)
Lip 9(20.9) 11 (20.4) 20 (20.6)
Chin 14 (32.6) 20 (37.0) 34 (35.1)
Total 43 54 97 (100.0)
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ol4tolar WA HA v AL A (diffuse) &
FR3AT.

FEEAE PeudE Y A 34 yER9
9TANE 2770(27.8%) 7t HEHRE TR 547
(55.7%)7} ¥AtBo2 w&EAUTE. £ P90
A AF 16(16.5%) = £%5& wg dA 4
% (streamline) 2.2 dojRFo] Ad A& EF
UAAHE 2).

Table 2. Distribution of leak sites by shape
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Fig. 4. Distribution of observed leak sites by gender

Leak shape
Variable Point Diffuse Streamline Total
N (%) N (%) N (%) N (%)

All subjects 27(27.8) 54(55.7) 16(16.5) 97(100.0)
Sex

Male 9(18.6) 28(52.5) 5(11.9) 43(100.0)

Female 18(42.1 25(34.2) 11(23.7) 54(100.0)
Manufacturer

S Co. 7(33.3) 12(57.1) 2( 9.6) 21(100.0)

D Co. 6(22.2) 14(51.9) 7(25.9) 27(100.0)

M Co. 9(30.0) 16(60.0) 3(10.0) 28(100.0)

N Co. 5(26.3) 12(52.6) 4(21.1) 21{100.0)

N : Number of leak shapes observed
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Fig. 5. Distribution of observed leak sites by brand.

119 & sydiAMe 7&5HE A8 ddsA &
gk EF T FA7 FEEHUOE BAF AF
Hlale] 2R AV|E gk, deizde] AF
g ¥EE Ak

Korea
(46.6%)

Cheek (8.3%)

e96%) /_ﬁ/@ i

Chin (38.

23 g F7PEE FEIQ FEFASL FEEE
€ YU (TE 6). ¥IolA AFE vt2A(S
AL, DAMNIE) & 223]9] d¥A wiE] F&HUL,
oigell A Ag wiAI(MAL, NARE) & 2239
A¥F NA AlFEAIA 32 & A 193] Y
A FEHAT. F5 EA ol23d§ AEPE A
Solle F2 359](39.6%) oA doj2ge] AAd
HE @38 & AN, o= A vkaae] A
dl& =59 (38.8%) A Faul=rt 7MY B3kt

AYE vA 3 & d¥oA AHE SAL DAL M
Ah NAR A9 28233 el dasivn 44
e FEd @8 dEE dAeisd. e
Ak ol TTHE 3). SAL vizdE oF 40%
7re] AYAIRPES W] FaF Bog Yelg =

& P31, o] WLHA =&HA dAet A

America
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Fig. 6. Distribution of observed leak sites by nation

Table 3. Subjective feelings on masks by brand(n=11)

Masks by brand
Responses
S Co. D Co. M Co. N Co.
Headband too tight to use comfortably 2(18.2)
Loose headband strangled neck 4(36.4)
Headband loosened with time 3(27.3)
The plastic strap pressed back ear 7(63.6)
Facepiece too small to cover face 3(27.2) 3(27.3)
Hard facepiece produced dent marks 4(36.4) 6(54.5)
on nose and pain
Not large enough to cover chin 2(18.2)
comfortable to use 2(18.2) 8(72.7)

)%
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