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The purpose of this study was to investigate for filtration
efficiency of several dust masks, comparing with filtration
efficiency certified by KOSHAKorea Oceupational Safety &
Health Agencyl. and to require of the right use of protective
respirators. Using a welding fume generator and chamber,
several dust masks, which were widely used in the
workplaces in korea, were tested for their filtering efficiency
for stainless steel arc welding fume. The filtration efficiency
testing system consisted of a welding fume generator, a
chamber and a filtration unit. The filtration unit was made of
a mask which was inserted into the sampling cassette and
another sampling cassette, which contained mixed cellulose
ester filter paper. These two cassettes were connected with
tubing. Stainless steel arc welding fume generator was
delivered into an chamber. The welding fume in the chamber
was passed into the filtration unit with flow rate of 30
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titer/min. The welding fume filiration efficiency was evaluated
by gravinelric measuwrement. Metal concentrations in the
welding fume before and after filtration were measured with
inductive coupling plasma analyzer. Following results were
obtained:

Hitration efficiericy of welding fume for common hygienic
mask was 63.82% and the average efficiencies for A, B, C, D,
E, F and G masks were 94.62%, 96.58%, 83.20%, 82.76%,
77.25%, 86.55% and 93.22%, respectively.

Our results indicate that dust masks used widely in the
welding workplaces in Korea are not proper for protecting
worker's health and then the use of fume mask should be
required.

Key Words : Stainless steel arc welding fume, Bust mask

. 2 o 1 FHE vl olgdt 84 AAEAS dE o TEEARIKE

Tl 8AF, £E ok, e, @ 199).
|4 AR]Y Wy S 94k n9EA ol HAET 58] F1 w4 AT $ES 91 A9del dT
9 BFAQ =FEA B TS b B AU ok §4& e AT AIE T 2EEie AR 1
g0l WEHoR AT WES
72291 120001 10 2190, A= < 2001 39 32 < 10 o) Al FAEE QA
FRAAA AR FAT A 1048 ALARAATH AASAEAATAHE oA IIE FITH IR T4 <
Tel : 042-863-8182, Fax : 042-863-8361, E-mail : songks@koshanet) SFe Aoz 4HA Stk E3t 62



AT S0 2 WA A0 o]F
2 10~201 59k MIG(Metal Inert Gas
Arc Weldmg)PJr MMA-SS (Covered Elec-
trode Manual Metal Arc Welding- Stainless
Steel)oll FASE 2107 A4 thKim
et al., 1999). £3] MIG, MMA- SS %ZW
A Fo HAHE EHF F 12
AelEdE oA Utk (IARC, 1990).
mEby SRIEAE BEsl] fg
o®] 7kA tjFo] ZE oA gl
I % W Wlo] BT LS =
T 9tk B 7E AYAHEoERH A
e Hoshe AuEA g, AN,
AREEE ofF 55 AR HE3Y
ARg3lolof FTH(E=AIIPAF T, 1998).
ol9} Azl FUJME BI Tl o
A7} S8 o]FA 1 Yl |4
TGS BETe} FHst] 84F &
Aol dulg RETFE ARstolok
1o 8422 4 Z2EEE 3
H7kep] fsiMe 9 4EY
ZX*?SHO# gtk F4ska Stk
A TEAE ekt 7829l
10 Tl L% 7}_‘;6} _’Qrgﬂ}ﬂ
3 Hrk= B8 Atadt
B 3= 7 el
1A o}‘— 7o) njEA s}
H 5, 1997). =3 BETY Fit
e % oP—OW o]FA]
ATHEH=3] 5, 1996) o]2] 3 ATE
BT 45 s 8 & FQ
3t A7k AR oH$t AT e

ul

r—l—Ll
—H rH

ol @ L ok

ol
o
=,

il
o

1

50 ML i 1 o Jd
1T =
a0 ! ”“”

i rir ]

”B;z

>

N
ot mm N
N 2 Ay gy

=
i oo

ofN

a

;Z

wHE S
of
lr Olﬂo

T oFggHo] AAY 3o A3upy
Solgt AZEM A4 T &
AF A AG 59 oEE WE
of AA $HF= & ofdad A
Jol g A7 A olFHAL QA
e Aol 9= ArolAE ¢
FE ol g odad 4¥S & e
AT $AEE o8 R dYe v

o
:.N:
4o
_KE
L
E
E
rlr
o,
[Rap
o
=3
[
1y
=
=

WA ulA 9] Stainless steel arc 745 o]Fa & sk A 43

 AIHEF o2& s oY
N AES o] g3 AW S B3 oA s
& A9S ol QT =sr, 2000). Pl
|41 NIOSH(National Institute Occupa-
tional Safety and Health) % of| w2} ¢33}
LEH, PSL(Poly Styrene Latex), Bacteria
A & 58l FEs APS st 9l
THNIOSH, 1995; Qian et al., 1998). 12|
U o]gst A¥EL RE YAEZS
ooz & Aoln EEE 1 84
A o o R AYo] ojF Aok sk
] EAMERO] opd Ar] S4HEFS ol &
gk A3o] o8 7107 AdHr) we}
/\‘I HAntATE AR e T8 4 F
S o8 e A st 1 A

ﬂ- ARE olBEES vlaste] xjol7t
PE=x ] dofr = A% ] FQsitha

< &3 AY3NA A}
HEAukA 7T S5 F0l| o=
J=A] ol = AP0 ZH
250 SREH e
Stamless steel arc £HF oj¥a s A
53 8};’\}?3‘)&@%50“"1 il Zats]
Z 449 o3 a &y vwsty, F§ B
79 AFE Y% 7124 AEE AN
Skt ]9_‘31 Lpol7} 2 &fol| Al 5
g REFE AR st Z2AY
2 Ja BEsked 1 HHo] Qlvkn &

% ek

2 Al AME mlAdE @A =
M fresH e de8E vkaas)
_g_;dxk?jx}q }\1 Al Xﬂi A].Jg_g o]‘~ uo]—
drieag Agaglon B

¢

TR AEE A dA W a‘
7 (AGERE st AG-rHh
A4 ol } M%iol AN &
A& Aetglor] BA }*ar B IH

‘ zé%

& A9k

—
£
<=
©
o>
e

$4ES T8 1 JN BE
o] AFFLA7INA WY F&
o AU FYH= 1A
2 H(Yu et al,, 2000).
13 m, §-53 459 37
ZHo] 7hsete®E AAY
3 ol &3ttt e 1Y
AB(KST-308)9] A EEFY oA, 2
717F ¢ 26x300ms) RS ARSI
A= Stainless steel plate(SUS 304)E
o]-&-sk3itk

TESTHOLE

DUCT 1
. T
1

VELOCITY METER
CHAMBER FUME
HOOD (Filtration Unit for Experiments) COLLECTOR
HOPPER
FUME GENERATOR
WASTE BOX

Fig. 1. Block diagram of the welding fume generation system.



- gre - At -

45 AFLYINE 0|83} 1A
2 78S Whiz $A00: B
g2 #908 $UES 97 B3
38 2" o vl g ol

BAZ EHA st AR BIAE
Asto] olisl A8 viATeL WAlnkaa

o,

F 7 55 44 A% 31me) 27]
2l AHFAH Ee] A7 Fdo]
Auk g npA 9} WRnAI S B
gt F& ER87] Slel MCEF(mixed
cellulose ester filter, 0.8 pm X 37 mm, Envir-
onmetrics, Charleston, USA)S 1A F T
o] FAE o143t} 30 {/min®] FFF
o) AAsto] MCEFel $48 52 243
e}, TAE FE FHL Z3H] ol
a8 AYS FHelon FHHEE 39
A mastel 1527 AT, of2}
549 ARE oflg} 2 AWAE o
£3tEd o714 ¢ BRnkAI S A
AA7NA] =2 el & MCEFel 24
¥ F58 T8y GE WRnAIE
X

—Viferuru

21X 71 Aol X MCEFell =R¥ &9
FEE 2T

R
P(%) =

P = oJZE &%)
C1 = o4 Fx(ng)
= o]#29] F5(ng)

o)

L2 AR e ] A
(IRIS Thermo JarrellAsh Co. USA)E ©]&
3t Cr, Fe, Mnell gt 55 24515
o} 48 NIOSH Method 7300(NIOSH,
1994)° ko] Arjaigion FEE ﬂ
387l 9 Axa PArie
WE 4T 338 s 7}{} +
lo]A= s 3]3}7] (MDS-2100 CEM Co.
USA)E: olg3tel Fstetgiont 53 ¥
o SHEN (% HaHgN S AHgall
20 i= A5kl o]#st Al H
712§ fEAREe 2
g ol8lo] 242 FE2 PFHAE

V45

aA

0

Dust mask

Chamber filtration cassette

Sampling cassette
(MCEF inserted)

Vacuum pump
(flow rate:
30 0 /min)

Fig. 2. Filtration unit for experiments
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1. Stainless steel arc welding fume filtration efficiency.

Filtration efficiency for dust (%)*

Filtration welding

fume{(%)
Common hygienic mask - 63.82 = 2.67
A 99 94.62 £ 0.76
B 96 96.58 * 0.99
C 9 8320 = 0.86
D 9 82.76 T 1.67
E 99 7125 £ 297
F 99 86.55 = 234
G 9 93.22 = 0.61

* Filtration efficiency certified by Korea Occupational Safety & Health Agency.

All values are expressed as mean = SD.

All experiments are performed with triplicates.
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Table 2. Metal concentrations and filtration efficiency in the stainless steel arc welding fume before and after filtration.

Concentration(gg/m’) /
Filtration efficiency(%)

Fe

Concentration(yg/m’) /
Filtration efficiency(%)

Mn
Concentration(yg/m’) /
Filtration efficiency(%)

Before filtration 239.1E£4.4 448.0£30.2 173.5%5.7
After filtration
Common

hysjenic mask 67.812.0 / 71.64 972%£1.9 / 78.30 474%0.8 / 72.68
A 43%1.6 /9820 7.7%£2.1 /9828 23%1.4 /9867
B 3.7£0.1 / 9845 54703 / 98.79 1.3£0.2 / 99.25
& 21E£13/ 99.12 5.0%1.8 / 98.98 0.8%0.1 / 99.54
D 48%1.8 / 97.99 72%2.5 /9839 2.170.8 / 98.79
E 116204 / 95.15 19.8£2.5 / 95.58 75702 / 95.68
F 3.0£0.5 / 98.75 57%1.1/ 9873 1.0£0.5 / 99.42
G 57118/ 97.62 102%£33 / 97.72 3213/ 98.16

All values are expressed as mean = SD.
All experiments are performed with triplicates.
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