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Abstract

Authers Investigated the particulate size distribution in work environment of Banwol
and Changwon industry complex. Size distributions of particles exposured to workers in
welding and in grounding process were evaluated by personal cascade impactors. Personal
air samplers with personal cascade impactor were attached to the workers.

The mass median diameter measured in welding sites were 0.3 to 3.8#m and in grinding
sites were 1.5 to 2.64mn. Respirable matter fractions were ranged 32.67 to 65.05%.

Respirable matter fractions were calculated from the size distribution data by the respira-

ble particle mass of the ACGIH criteria.

The study relating to characteristics of particle of other industries and particulate size

distribution is more needed in the near future
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1) AAE 9474 ¥ E37)(Personal cascade im-
pactor) . Andersen Samplers Inc.2] Model 298K 2
8 WH(stage)2.2 T4 =0} 1o inlet visor7t ¥
o] A impactor stage2 % 3= AL HHAH
FE 948 3 J1Fo FAFFE 2¢/min
ojAdth HEE +5% 9 HFS A A=
71%°] A& /AL 371 £ 7NMSA, Flow-lite)S
AMgEgon, AHE AFo) FFS BY Y
ZA 717 B H3F9) EE0) Qigith

zt @9 57t F7] 987 A A H(cut-size)=
Table 12 #c}

2) $ 232 A A (Pump calibrator) : B FAEL A}
43} soap bubble calibrator2 /HY4 Y72 £
E3719] 232 MASAHS] Model AZ 100—4,000

Table 1. Aerodynamic equlvalent particle diameter
at 50% collection efficiency

Stage No. Size Range(#m) Cut-size (#m)

1 >20 213
2 10 — 15 14.8
3 6 — 10 9.8
4 35 — 6 6.0
5 2 — 35 35
6 1 -2 1.55
7 06 — 1 0.93
8 0 — 06 0.52

ml/ming WA 01mL/min7tA §FRA o]
Vgt 7% o))

3) A A|MH(Electrobalance) : Shimadzu L-200
SM2Z 001 mg7t#] B5o] 7hssit

4) Mylor collection substrate : Z2 2z ¢
74d £ Ao 34mmo|i A Ho| Mylor
o]™ 671 9] siot7} 1= Andersen Samplers Inc.A}9]
AFE AHRER T .

5) Silicone grease . Mylor collection substratei]
3ol X1 E o YA7} HE A(particle bounce)S
WA E7] dte] T X3l AL E substrate coa-
ting® 2 &&= Dow CorningAl®] 316 silicone
greaseS AME319 ).
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70 5 OSHA, 1984 : WHO, 1984).
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Fig 1. Size distribution of respirable particulate
matter defined by ACGIH
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1) Inspirable particulate mass TLVs(PSS-TLVs)
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. 71 X(respiratory tractylol] A= o] {33A
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2) Thoracic particulate mass TLVs(TPM-TLVs)
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3) Respirable particulate mass TLVs(RPM-TLVs)
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Fig 2. Size distribution of exposed dust in work

environment
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Table 2. Size distribution of particles

Process Mass median diameter, #m  Geometric standard deviation
Welding 15 467
Welding 33 942
Welding 03 13.33
Welding 0.6 17.33
Welding 36 8.18
Welding 2.6 11.82
Welding 38 487
Welding 33 11.38
Welding 32 471
Welding 12 5.83
Welding 0.7 10.29
Grinding 26 445
Grinding 21 4.02
Grinding 23 4,00
Grinding 15 6.67
Grinding 26 4.36

718} 8 #-2 mass median diameterd.

Table 291 4739 7184 T YHFEEE A
et YA 2 24 mass median diameter& 2] 7]
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Table 3. Respirable mass fraction of particles

Process Respirable mass fraction (%)
Welding 51.91
Welding 38.04
Welding 62.32
Welding 63.25
Welding 35.86
Welding 4282
Welding 32.67
Welding 39.33
Welding 34.64
Welding 57.34
Welding 65.05
Grinding 53.46
Grinding 46.27
Grinding 41.14
Grinding 52.37
Grinding 51.87
4. 1 #

A7\ A H e AR B2 AdRE Ag F
Aol AT FHA7IE AN} e FIFIAE
o2 Z2ANA F2ge THEY JAAHELE
ho}at7] Y3tk RQIE T X719} NIE A%
P EIVIE ZEARAOA FEAAH ABEEE
24% Ade odeH 2ot

TR ANE FoAAM TIHE EF Fo] A&
T8 29 1087t HA &€ 0.1mg ol R
A QB Y LCRMEREY IIHAER, 1986), 42 ¥
g X379 collection substrate & E3Zlo] %
Al 27 € H(overload)olt Z+ ©ellA 0.1mg
o) &t} Aol XFE AR A9 3+ tHLodge T,
1986).

B FAb) ARRE A0S 947 B 2379

é]

F7t HojAq B2 A5 X3 oagol AN
Aol A oR 13t HEE Aol Bl
Atk

ML 473 BH 2379 AHE3t= Mylor col-
lection substrate® HHW7]|Z Ql&te] ¥k EF 9
o] BUdth Mylorsl BA718 AA37] 93t
ARA7] $AAE X3P oY w57t gldch

EE ued 4F Y 79 AEI A8
MHE b=t glojA A& AF Al7ke RExom
A8t Mg o] XY o] &5 o] Fuwr 53
714 7vE 2 AP A9t AEtgen, ole Jg
SAF A% Bl At Flo| oflegl WA
FAZ AY3e 7 Bk7l g &Eolh

Aol AF7 ol ot ASE A B8 T2
Qlale] MA Az 30% A= o] & + 2
At

o %2} 9} collection substrates $=8 %A 7l(desi-
ccator)oll Al 24A12F AxAZ F Agslgon 53
WHEEte] AR A A FA(mg)d A A=
(M EFXZE3 %) (APHA, 1985)= Mylor collection
substrate”} 0.06% (0.00—0.11%)(180X 5)°] Ft}.

548 &8

3 AP YA ¥ E A v E
23] A& AR EFH X A7) (personal cascaded
impactor)& AH&-3le] A7 vt xjge] R B2
A AR g Fde 94X FHAVE Az
e FTUAE e AP 7bed 1370 A}
AAE ddoz =A% 49 g8 2,

1 Z2279 JAEXTE 49 H$ 03-38
am, Q= 15-26umE L H Y7 &4 of u]8te]
27 AA Jebgten], §94 £ ddHe
AHS Jellz gl

2 Z28F FAA 2FA B9 ¥jgS Y
S5 He HA 3267%°)T HI 6505% = 1}
Elyton, dule HA 4114% M H 5237% &
o] 2y FEo) ¥ Aoz JYgyrh

3 &8 A e 237 Avte] IS o
PAEEE ZAEAATN FF BT A &



Q% 27 APl TR YWFEY} 554 £ v 31

43} QAR T H9 Q77 Bastels 4Ed

Atel =

2 Ere 2y A7 19004E AT ALY
oz #39QAFU

Ao BAo] & AR B AYRL o
Zzadd ZzHe £ YEYEY §FA4
2 e getgozn Asel g Y Aol
w40 ¥ AHEE ATshnzt FAFYh

2R BT BREG Po] BAT &F 2 Rofol
e Tgo] Hgow s ngo s REF Folut
Aes) =AM gow Be AL nhgych

zoz QT £ YRHFA ¥ 234D
S AAY 123 FH7 BRALA BAE
celm Fujs} JAde XY FA TREAFTA
A8 FJVAATA UAE AL wRg
AR A HAE =Fuh

1Fs

—

I

g4, 9=, 1989, WA A gFatel Ao
EEA B AR Y, AYH AT 4, 11-89-
11, 1-48.

ARG, oA, FA4H, 1991, ¥ E3 FAGZel
Aol 7% B YAEE, FXFAAAN
a+3] 7], 17(2), 22-26.

et B AY S, 1990, EFAAAGE
i $Akd B A 3], 22-603.

$9%, 794, 1991, 48 HaFd 7T
o YAEEY} TFA B HE, &
A EE A, 1(1), 62-67.

o) AF, $9kx, 1988, el Muetgie]

z
e

8!

»

&
r
2

B QAT BT 4L JAATFL

3, 11-88-3, 89-106.

2517, 1985, X HF, FHE YA 2 8HE, 23-27.

EREERTTHINER, 1986, FLIH I IHNER
Bow= 27N, ZESEKEN LHE, 14-19.

ACGIH, 1992, Threshold limit values for chemical
substances and physical agents and biological
exposure indices 1991-1992, ACGIH, 42-45.

American Conference of Governmental Industrial

A=)
B
1
T

e Fe

Hygienists, 1989, Air sampling instruments,
ACGIH, Inc., 62-66.

APHA-AWWA-WPCF, 1985, Standard methods,
APHA, 20-21.

Claytom, G.D. and F.E. Clayton, 1978, Patty’s indus-
trial hygiene and toxicology, Wiley, 238 PP.

Holt, Paul F., 1987, Inhaled dust and disease, John
Wiley & Sons. 12-15.

Lodge, J.P. and T.L. Chan, 1986, Cascade impactor,
Sampling and data analysis, Am. Ind. Hyg. As-
soc., 39pp.

Morse K.M., 1970, Problems in the gravimetric
measurement of respirable coal mine dust, J.
Occup. Med.,, 12, 400-409.

Pittsburgh Field Health Group, 1971, Sampling and
evaluation respirable coal mine dust, Bureau
of Mines, 1-30.

WHO, 1984, Evaluation of exosure to airborne par-
ticles on the work environment, WHO Offset
publication No.80, 22-39.

WHO, 1986, Recommended health-based limits in
occupational exposure to selected mineral du-
sts(silica, coal), WHO technical report series
No. 734, 14-19.



