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‘ABSTRACT

Authors investigated the particulate size distribution in work environment of Banwol and Cha-
ngwon industrial complex. Size distributions of particles exposured to workers in welding and in
grinding process were evaluated by ambient cascade impactors.

Respirable matter fractions were calculated from the size distribution data by the respirable par-
ticle mass of the ACGIH criteria.
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Tabel 1. Aerodynamic equivalent particle diam-
eter at 50% collection efficiency

Stage No. Cut —size(um)

Cyclone 21
1 28
17
6.8
41
2.6
1.5
0.84
0.54
0.33
0.08

WO o 1 ;U AW

—
<

—4,000m/ /min®] FANA 0.1m/ /min7tA] §
ZH o] 7}5g 7o}

3) A A -3 (Electrobalance) : Shimadzu L-
200SM 2.2 0.0l mg7tA] #E o] 7153}

I =B .

Glass fiber collection substrate : &7] ¢
2R 9HY THECRH 7 mm #
GdAdE AxE 9@ slot7} 470¢ collection sub-
strate®2 Andersen Samplers Inc. Aboll 2] 748}
Art.

4. ZH YUY

2HENY ABEEE setsr] ke g
3 47 #9 2H7E £100) BT e B
AMell dzlste] st Alas dEds s
o B3 FAE AU

e YEAERE HHL Z2AAA 2
o el g 2] GRE el nhetely 75~

o

S AR st 11 Yo ohehy
%173 e 23VE éﬁ']fs}oﬂ E st e oot

g A Fel T Y E 71F Dk o
?SH zto 2 &lr & o}il THE KAt

o v} =j9} collection substrate: —’F—E—l%—;jﬂ
(desiccator) ol A 24A12F A= A1Z] & A st o
o 53] whdete] AT g FAl(mg)dl
g AUE(AES X EF5)EY 0.02%/(0.00~



08%) (660 x 5) A}

5 Xt 24 gy
NE AFH AFe zt o) A3 FAE g_fﬂg
N AFY F 2t b FE B FA vlE
7} Bl && Asste 488 2 (log probability
graphs) @] 7}2&2 1%, M2EE FHHE&R
BAIZ & o g dAo AFH = B vH
Hg 2 EAE g =2 3lste 7]k (mass

madian diameter) ¥ 7]} & H 2} geometric
standard deviation)& 3tk o] u 7]shH 2
Zt ¢te] AR TS AFREITE ok 7P sk

g 48ER 0] 3 8&s A 50 %0l sl
Q

AEE Bt 7 BFEHAE o 4 18 A

FEA ER ] v &2 ACGIHOIA Hejst 2

2] = ¥ (graphic method)e] & Al&5 12
on T By I 4okt

1) IAREZ ZA dog GEu A 43
FHE &S 24 55

2) 2t el shgH(lower size), 37 (midpoint
size), “+&H(upper size) goll slBE & AF2]

CHulgg P
3) ACGIH®] AHeolo) 23t 384 B48 i
fgo FHgo] 15.9% © 5.25um, ¥
v g0l 50%% Wl 3.5um, FHHEe] 84.1%Y

= $EHBE§E ACGIHANA] 7143 5854 &3
o JARE AN FErh

3
pson's rule) & }% }Ofi Jé?“ E%o 3 oHE
& A&}

6) 2t o] 7 B8 (mass fraction. %)} 5)
A 73 BWH EEAN B USL 5l &8
A B 6gE e

7) 7t wel 584 27 vlge & 7 o
grol A YAREANN AAshe TFH ¥
o vl golh,

(RFw. + 4(RFwmp) + RFuL)

RF= P e (2)
o714

RF @ g7 5§4 24 98

RFu : oh¢ 9474olA B84 27 18

RFw : 3t 97149 54 #7 vg
RFu @ 4% 9309 354 27 &

e AlE Folld E3E B39 o] H &9
o gtme] 108i7F S 2 oFE 0.1mgeiste] 21
Asldi,? 973 B2y 3719 collection sub-
straste® E7Ro] B3t £3 H H(overload)
ofu} 7+ dholl A 0.1mgelste] Zlo] X3H A8+
A &) st ok

B o2Abel] AFRE O 9y JAAEY 27+
7b #HojA ge Alge o ozl U1
Atdge) Atg ez Qlste wkE Eo| Brhest
Ao, weh ooy A By xRV HEE
AR AHE Shed AN AR AFH A R

H < j=i
ofel oAl 4Alg AgdstE Her B2t o
o))
Slol A1 elgtat o] o Astd YA Ha xy
2 9sled A A g 30% JE o B83

BA Mr‘+

kd © = = 17
. BREtie gEExs
S g wAste RS &



& a8 A(reticulation) ) B & #1357t A&

& 2ol Aol che e oje) A7

of
7} Ak

1) #39 %

2) Ao AR

3) B32e) Be 33 A4

4) FAE 5o Al ¥rEel w3

o] FollA 714 AIFE 9 Aol ¥l
AEFE M YR YA weh 7lx ol A
A gl x7F s Bt ol 3l w9
Aviol wed TR FA Pl o gEl= 7]7ho]
el A o) '

Ardo g Fr|FolM FHahe W2 YA
Mol A 100 umel 3tE gl A don, ol ot
g = g7t oe Aoz de Yok

Aol AHHo AHE FHA T = BHUE TF

4 Fxlelet slo] wl=e] ACGIH(1990) )M+
7}8hE el 3.5 +0.3um ZIstEEHA/}F 1.5(%
otz el gt wely 22t A £25

e FEk FadAT 22 B8 59
ol X IBEEE Fo3kcH

vl ate}l ACIGIH(1990)el A £ = kg TL
Ve Z 83l=d size-selective sampling& 37}
A2 EFataAch

1) Inspirable particulate mass TLVs(PSS-
TLVs) : 715 (respiratory tract)uiol] 3 2H=lof
SaistA = £ #HEse THEL(E)]
50(1 + explk —0.06 da]) = 1091 £ & &,
271987 (d.) € 0{da < 100um W E Zerh

2) Thoracic particulate mass TLVs(TPM-
TLVs) : #ie] %713 (lung airway)d 725

3 9] (gas-exchange region)oll A= o] fF3)
A == B0 & &ste] Al oA 9] 9

AR ¥ 3 A (cumulative log-normal
function) 42l FridstE e FYate’ 10 £ 1.0
pmolm ZatFFH7E 1.5(£0.1)2 YAF
EUEE8S 2 gz FE g ugith

3) Respirable particulate mass TLVs(RPM-
TLVs) : 7b2 2§ ¥ 9o A dstes 4o
st F7|AsA o] F4akol 3.5

+
FEEAa) 1.5(20.1)¢ YA -8 E

e dAte AR BReR Yo

oy ez zAdy 3 F Eadte B3 F
A Holl AAsE B2 Aol dMFEHE YA ol
AR e v go] o FEIVtE shetale o]
3w kel HHol A FaHE s wtg Bt
=o 228 25d By ollel ZEAje Wy
B3 EWolMx Fastth weba 5 &3 A
AL e s YAEEE A Ao+ Tab-
le 29} it}

Tabel 2. Size distribution of particies

Mass median di- Geometric stan-

Process ameter, um dard deviation
Welding 0.56 7.29
Welding 0.28 16.07
Welding 0.60 6.17
Welding 0.37 7.27
Welding 0.44 7.50
Welding 0.60 8.33
Welding 0.48 7.29
Welding 0.25 19.20
Welding 0.40 7.50
Welding 0.41 7.52
Welding 0.53 6.79
Welding 0.54 7.04
Welding 0.33 7.27
Grinding 1.90 19.00
Grinding 1.20 6.00
Grinding 1.90 6.79

-+ 7183 #2 mass median diameter ).
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Table 3. Respirable mass fraction of particles

Proess Respirable mass faction(%)
Welding 63.68
Welding 73.40
Welding 65.15
Welding 70.06
Welding 69.06
Welding 63.72
Welding 66.74
Welding 70.46
Welding 70.13
Welding 65.77
Welding 65.28
Welding 70.13
Welding 73.50
Grinding 44.23
Grinding 49,96
Grinding 43.70
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