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— Abstract—

Comparison of Area vs Personal Total Dust Concentrations
Measured by 37mm Closed-face Cassette and IPM Sampler

Dong-won Lee , Hyunwook Kim

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

This study was performed to estimate total dust concentrations and particle size distribution of
wood dust in the furniture and sawmill industries.

To compare total wood dust concentrations, two samplers recommended by the American
Conference of Governmental Industrial Hygienists and by the National Institute for Occupational
Safety and Health were used.

Concentration data were analyzed by paired-t tests using the SAS program and two parameters of
the particle size distributions were determined by histogram.

The results were as follows:

. Particle size distributions showed a unimodal pattern in cutting and a bimodal in sanding opera-
tions. Mass median aerodynamic diameterstMMAD) were 17.35 im in cutting, and 1.39 im for
small mode and 18.89 um for large mode in sanding operations. The proportions of particle size
larger than 9.8 ym estimated by the impactor were 61.16 % in cutting and 62.33 % in sanding oper-
ations, respectively.

2.The average personal total dust concentrations measured by IPM sampler were 17.12 mg/m?

(GSD=1.45) from indoor samples, 2.97 mg/m*(GSD=1.90) from outdoor samples in cutting, and

8.01 mg/ m*(GSD=1.58) from sanding operation. And those of by 37 mm closed-face cassette were

9.12 mg/m?* (GSD=1.46), 1.06 mg/m?(GSD=1.99) from cutting, and 3.32 mg/m* (GSD=2.16) from

sanding operations.

3. The average area total dust concentrations measured by IPM sampler were 1.88 mg/m® (GSD=2.04)

—



from indoor cutting, 4.76 mg/m* (GSD=2.83) from indoor sanding operations. And those of by
37mm closed-face cassette were 0.49 mg/m?(GSD=2.34) from cutting, and 1.32 mg/m?(GSD=3.03)

from sanding operations.

4. The ratio of personal total dust concentrations measured by 37 mm closed-face cassette to those by
IPM sampler were 35.7 %, 53.3 % from cutting, and 41.4 % from sanding operations.

5. The ratio of area total dust concentrations measured by 37 mm closed-face cassette to those by
IPM sampler were 26.1 % from cutting, and 27.7 % from sanding operations.

6. A statistically significant difference of total dust concentrations between the 37 ma closed-face

cassette and the IPM sampler was found.

I M B

A A elA s e £ gutdez 80
%7t 371 982 47 (aerodynamic diameter)
o] 10 um ©]%F 150 m 712 M YAE EF3tn
Ao (Whitehead et al, 1981). ISO(The Inter-
national Standards Organization) <} ACGIH
(American Conference of Governmental
Industrial Hygienists) dlAde Ao FH &
(head airways region)°l e RE A=
100 um 7}A] (geometric standard deviation,
GSD=1.5)2 A3tz JYed (ACGIH 1994), °
23 X F2 AFA, 35, Ws EF, &
AR, Ft T 22 ARAY ZEA AN =
53 ik

AARET7 TN 143 79 EAEZ] A
of B4, €A, AsEA S dova 3
Row (ILO, 1983), HAIEZRIS qF&e A7|=e}
v 7o) 2= o] (Vincent & Mark, 1981), <&
A dExd, #FAAE Z 6FEAE TE7I= A,
71 EAE T 3FV] A HPFE] 4
o] F& Ae=z &#A th(Enarson & Chan-
yeung 1990; Ness, 1991).

EvEe 2xs Axd weh vre
3l EAEZY FHEUIES dag Rl A¢
1 mg/me, F=2F YT 5 mg/m’--i TR 3l
o (:=FH, 1994), 1 SFWYHS2+= National
Institute for Occupational Safety and
Health (NIOSH) %<l 0500 (NIOSH, 1994) 37
mn closed-face cassette® &33ta 31, o] W
Ho2E 15 m o] 4 4R dig =23=
£ Friste o oA HAEIRA] X Aoz AFH

—

ZRe 7

H 3 3tk (Hinds, 1985).

ACGIHelA+= #<T Inhalable Particulate
Mass(IPM) ol ozt A7 o] w2t 30 im o]
Zde] ERA 50 %0139 TRES 4B fA
A7) (Hinds, 1988) IPM EA718 ol g3l &Y
4 RS SHRES dxndtn ok 23y IPM
ER71e] #3 AFe AEA 2 oA o]Fof

A Ja, AA AAFeNA FAE B AL =
Zo tigk IPM EF7] dF& Rleket A%elnt.

E dFE 25 29 A AGAE gideZ A
£ %174 ¥37](personal cascade impactor) & ©|
3l EAERS JAREE AR, FE2 F
E=Z 37-mm closed-face cassetted ¥ IPM X3
712 MJANES} AGAEE AF, T e =
AFE vt FYA £ AN IPM £
719 71 2R g 71 2ARE 3 ok

I ched & 2
1o &

ZAHNALE AAH A A A Gl 2AF 59
o] 50091 °lske] EAlA R IR F 25 e
ARete] ADAY (molding & cutting) 25 &,
APEER] 15 & ATUideE sien, SHAT

Table 1. Number of samples collected by job category

IPM sampler 37 mm cassette
Operation
Personal Area Personal Area
Cutting(indoor) 13 - 13 -
Cutting(outdoor) 12 9 12 9
Sanding(indoor) 15 9 40 9
Total 40 18 40 18
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Table 2. Cut-point diameters of personal cascade
impactor at 2 [ /min

Nozzle No. of Cut-point
Stage
shape nozzles diameter(um)
1 slot 6 21.30
2 slot 6 14.80
3 slot 6 9.80
4 slot 6 6.00
S slot 6 3.50
6 slot 6 1.55
7 round 12 0.93
8 round 12 0.52
F 0.00
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point diameter) 2 ¥ 29} 2t}

2 FEX

F BF P oz g A4 oA wxA
NIOSH method 0500%H<1 37 mm closed-face
cassette® ©]&3ld 37 mm, 5 wm pore F7]9]
polyvinylchloride (PVC) WX LB S A8-3}t
fem, IPM 371+ SKC(Eighty Four, Pa.)
A Al #= = Institute Occupational
Medicine IOM) E371°] 25 mm, 0.8 wn pore 3
719l WBEHA JEE AMSIETE AAAE HFH 7
(Model 224-52, SKC, USA)E AH&3stgon, &
Fe 74 B3 2.0 YJEE BAFAT. FFEM e
23 A, Fo 0.01 mg 74X AET = JE FAA
% (Electrobalance, OHAUS, Switzerland) 22
53] ol &3 F FF®S AMESI T

24 239 2AAXC diMe & ZAFZH
A AGA &} AN EE BAI AF e, A
o A& AF e gloidE EXlo] TAslE FH
A FAe 2229 29 AXZRE g st
+ ARE HAFES FHE AGOE o, AN
1.5 m EoloA oA JZEEA7], 37 mn closed-
face cassette, IPM X712 A8 AF 31,
MR Al&AH oM e Z2AFe] TFFFNA
37 mm closed-face cassette®} IPM ¥(F7|E ¥
AlA Ag2E AF s

3 24wy

EAEDAANY ANEXZE L7 3o
Quattropro™<e] microcomputer spread-sheetS
o83t 0.1-100 mm 74A] £7] FAV|E 3|2ET
Heo 2 ZAFsAa (Hewett & McCawley,
1991), SAS %A T2 ol&dle EAEx
Fx9| 7|1 7| REHAE ok

£ dF AU IPM ZAYA 37 m closed-
face cassetted] o3 FEAE B7] 93l FAX
€ HA FHEFEIEES olf, YFHFEEAR
€ 2ARIAE, £33/ dEAFEEES g "t
718 TE 3t paired t-testS AHE: A8
o. 28]3 37 mm cassette®t IPM EFR 7] 3lo]



A AL RS, A o2 vl A
34 et EARAS AL o F=o Aolrt
AEAE H7l AdA ttest2 EAH3le] ZALSIA
.

Insd =

1. 2E =2l ZZY|E o|8% =xe IT| EX

24

47 B8 TN EL AwE F4 9AdE=
Faue ok AP s22ae JsEES
71 REAAE 22 YeieH (2™ 1, 2).

APERG A o)A (bimodal) EEE £ 5 UM

n=9
GM=1.39, 18.89
GSD=4.30, 1.58

Mass Fraction/lLog Unit

0 Ty — T — iy
Particle Diameter(um)

Fig. 1. Particle size distribution in sanding operation.
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Fig. 2. Particle size distribution in cutting operation.
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Fig. 3. Cumulative distribution of personal wood dust
concentrations from indoor cutting operation.
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Fig. 5. Cumulative distribution of area wood dust con-
centrations from outdoor cutting operation.

Table 3. Total dust concentrations by IPM and 37 mm closed-face cassette from cutting operation

Concentrations (mg/m?)

Operation Place Method No.
37 mm cassette IPM sampler
GM GSD GM GSD
Cutting Indoor Personal 13 9.12 1.46 17.12%* 1.48
Cutting Outdoor Personal 12 1.06 1.99 2.97%* 1.89
Cutting Outdoor Area 9 0.49 2.34 1.88** 2.04
GM : Geometric Mean ** 1 P<0.005

GSD : Geometric Standard Deviation

Table. 4. Total dust concentrations by IPM and 37 mm closed-face cassette from sanding operation

Concentrations (mg/m?)

Operation Place Method No.
37 mm cassette IPM sampler
GM GSD GM GSD
Sanding Indoor Personal 15 382 2.16 8.01%* 1.58
Sanding Indoor Area 9 1.32 3.03 4.76%* 2.83
GM : Geometric Mean ** 1 P<0.005

GSD : Geometric Standard Deviation

17.12 mg/mr(GSD=1.45), AZdelA 2.97 mg/
m (GSD=1.89), A=A A AFds=E 1.88 mg/mt
(GSD=2. 04) ©] At}

APFAGelE I8 8, 9914 Heukel o] A
G2A pRR7EK 2 37 mm closed-face cassette

% IPM 7] 42z dF3FEEE Yeien
(P€0.05), paired t-test A3} FJF o]
(P<0.005) & BHTHE 4).

APEE] el 37 mn closed-face cassettedd
o2 7iRleA AFF A8FEE 7|8 Tol 3.32
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Table. 4. Total dust concentrations by IPM and 37 m closed-face cassette from sahding operation

Concentrations (mg/n)

Operation Place  Method No.
: ' © 37 ma cassette IPM sampler
GM GSD GM GSD
Sanding Indoor Personal i3 ' 332 216 8.01** 1.58
Sanding Indoor Area 9 1.32 3.03 476+ 2.83
GM : Geometric Mean ~ ' ** 1 P0.003

GSD : Geometric Standard Deviation



Table 5. Comparison of total wood dust concenirations between personal and area sampling

Concentration{meg/m?)
Sampler Operation Place No. P-value
Personal Area
37sm Cutting QOutdoor 13 1.06 049 0.5276
cassette Sanding Indoor 15 3.32 1.32 0.2186
IPM Cutting Outdoor 13 2.97 1.88 0.7783
sampler Sanding Indoor 15 8.01 476 0.0085*
*: P<0.01
Table 6. Comparison of total wood dust concentrations between cutting and sanding operation
Cutting Cutting Sanding
Sampler Method P-value
Indoor Qutdoor Indoor-
37 m Personal - 1.06 332 075712
closed-face Personal 9.12 - 332 0.0193*
casseite Area - 0.49 1.32 0.4702
IPM Personal - 297 8.01 0.2491
sampler Personal 17.12 - 8.01 0.4388
Area - 1.88 476 0.2865
*: P<0.05
100
1 n=40
Log¥Y=0.496LogX+0,745

=091

-
=

IPM sampler concenlration{mg/m?3)

— —r =
27 mm cassette cencantration{mg/md)

Fig. 10.Correlation of personal wood dust concentra-
tions measured by 37 =m closed-face cassette and
IPM sampler.
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o £¥XE H33, AdFAdA e 9dd X
2 7] el 17.35 m Ak 9.8 m o]Fe]
230 AA T HES AMFEONA 62.23
% °1Ax AGFRP M= 61.16 % Utk

2. ADAHA ALA AHE BE ¥R =
IPM 712 Aol 17.12 mg/me, 29|
A 2.97 mg/me]x, 37 mm closed-face cas-
sette FHXN 2= 242+ 9.12 mg/mv, 1.06 mg/m?
o]t AP A& FEE IPM oA 1.88 mg/
m?, 37 mm closed-face cassetteclA] 0.49 mg/
meo] Aok,

3. AMEERIA] ZAelAl AFE BE BER =
IPM ¥37]Z 8.01 mg/m?, 37 mm closed-face



cassettedl] 9J3F HPHo 2 3,32 mg/m* °|YS
o, XXM == 247 4.76 mg/m?, 1.32
mg/meo] AT},

4. 37 mm closed-face cassette® AMgA] #3719
B THFE IPM EHH vws)] BghE o
A 2PA] AollA 35.7 %, ALelA 53.3
%, AFolXE 26.1 %olAeH, A FYA
AdelX 41.4 %, AFL 27.7 %°1At.

5. A3} APVIEAAl A3 AJQZ A A
e BEX9 F=E2 IPM ¥HWo] 37 mm
closed-face cassetteHETt SAH 2 {23t
Al F=3kH(P<0. 005).
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