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Abstract

The objectives of this research included several points: 1) the self-disease-conscious
investigation for carpenters through a questionnaire survey, 2) the dust concentration
generated during plywood sawing, 3) the dust collecting efficiencies for commercial
available devices, and 4) developing a new dust collecting device. Part of this work was to
make an education product to remind the worker about hazards in their working
environment and to show them the ways how to better protecting themselves.

Field results found the dust concentrations from calcium silicate boards cutting by
electric circular saw was several times higher than the regulated permissible exposure limit
(PEL). Conventional bag filter collector was able to remove dust up to 95%, but drum filter
with 10-times larger surface area reached higher removal efficiency and more durable.
From the results of questionnaire survey, we found the furnishing wood workers usually
used cotton masks instead of N95 masks during work. Up to 23% of the 60 workers even
never used musk during work. Since some workers experienced finger-cutting injuries by
the saw without guard, we would like to suggest government to educate the workers more

and to cast into developing safer equipments.

Keywords : Dust collecting device,Calcium silicate, Permissible exposure limit
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T YRR -

BT ] (SRR F R

FPHIERGD A 2 SERRUA RIVEREE R R Ber 60 [ -
FPHEE L S L2 Y S RS RIEE (ST IR - (e VS A
Ff?tfﬂ'%i:& P 1715 FTIHILEORE  FRIVIIRRIFAE SRR P TR
= ”FE‘F%EJ it o ﬁJH’Er e U RGLOtE) FTHJ ) > 2= T IEMCHE %) ~ 3=
E’ﬁ(ﬁ‘ﬁ' EJFTJ ﬁﬁ) A=ZH TRMRCEI 5 » TIRHRTS R0 3 4 O3 puRdig
B R S = gﬁi}f’rﬁﬁ # (Content Validity Index, CVI) » £ = fégf%’}k'f@ £
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0.87 » I {ETJ@W@ IS PR

ASPELB Y DS & 5 = 00T - 5Y- o0 BRI S Y BURORRT - 5Y R
AR o TR EIES. OGP F l‘ﬁéﬁxﬁ%ﬁwr HIRE - 54 f o E1h
= RO S P’S’fi‘ﬁ”f#i‘ PR IR~ GRS ~ LRI ~ AR - AR
FUESTRIRE M P ~ PRSI SR - RV IS FpLIN T =

SYZ a7 (SR

LFREBEHIE
VE VIR 2 A T R R - PR IR S fﬁ’ﬁinﬁ@ =% 1)
CLA400TZ=CLAA002 » 3 BJ3 5 if =il s e g bR 05
2. Fedn 1)
(1) ﬁqﬁf_%ﬁﬁﬁiﬁj (Gilian, Model GILAIR 5 or SKC AIRCHECK SAMPLER, Model
224-PCXR8)
(2) fiz7CyiEIfE 3§ (Bios International Corporation, DryCal DC-Lite, Model DCL-H)
(3) gl ST EEl  (Gilian, Cyclone& Cassette Holder Assembly Kit, USA)
(4) WEEIE (Environmental Express, Mt. Pleasant, SC, USA, 37mm))
(5) ¥&% (SKC Inc., Polyvinyl Chloride (PVC), 37mm, 5.0
(6) B % (SKC Omega Specialty Division, Cat.No., 225-25, GELBANDS;
Cellulose Shrink Bands, 37mm, White)
(7) *%i‘ff%i':’\ﬂ‘ ( DENVER Instrument, MODEL: TB215D)

(8) Hi
3R R
(1) BRI
SRR IR RRRT RS » R R S A e DR

;ﬁ*fﬁiﬁr ﬁ[” 3#%&3#75[3{;';*'5 7 Ij:'? /fﬁiﬁ% S *’F ﬁ%@fﬁ:ﬁ%ﬁ Eﬁ
N [/]"%ﬁz SESH s i ]IFJF' °
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(2) i
AT 001 PV CRY S R BIRRAE © W5 - 30 7 S EFlfealing band) &
SR TR EVRE  HF HREE - PR B Tygon T il P I B TR
170,05 Limin Segiaf bl ~ TS -5 IR BT SRR ALY o1
T BHE3% o
(3) ¥E[fFREL T
FUIZBAPITT VL GRED ) o SR ST RO 20 R SR B A WG B AR
Y SR P TR 2 M9 1 e R A T
(4) R
R AT R R FPU 50008 g ) VB SRR - [ SRR
BRI S b+ SRR 2 R B g
BV FRBE] W R I BERR 5 -
CRERBRRI == HI I IR > ERBRT IR Ll % 15070 5T

SYPUET &SRR
LHIEE
r I‘L"J%,’U =4 Eﬁ Fﬁ]?%f‘% ’%%‘%ffﬁ[’ EVE RS SFF%EJ?T ~iF& %}'fﬁfgﬂ FRRIAE > 2B B

EFELRIREUOER (07 IMoudi Impactorss sk S gk TR > [l PR s
=3 F i FT FRET P 11 CLA4001="CLA4002;: £ i~ FIJ (USRS 59 gdgfiﬁbfgdﬁﬁ? 73
Fr o
2-%%&'?[’%

(1) - [ Z 5454 ( MSP Corporation, Moudi Impactor 110-R )

(2) = 5 Ak 35S (MSP Corporation, Model 115 Nano-Moudi Impactor)

(3) %}Egaﬁgiﬁﬁﬂﬁg%g@ust Particle counter (Particle Measuring Systems INC., USA,
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Model Lasair 11 310B)
(4) ﬁ,ﬁﬁﬁ%ﬁ?ﬁ%‘ﬁ]‘iﬁ] (Gilian, Model GILAIR 5 or SKC AIRCHECK SAMPLER, Model

224-PCXR8)

(5) fiz= "yl 38 (Bios International Corporation, DryCal DC-Lite, Model DCL-H)

(6) FdEEpzkt ;T EER (Gilian, Cyclone& Cassette Holder Assembly Kit, USA)

(7) V&EIEr (Environmental Express, Mt. Pleasant, SC, USA, 37mm))

(8) Y% (SKC Inc., Polyvinyl Chloride (PVC), 37mm, 5.0p)

(9) }%ﬁﬁ‘?ﬁ (MSP Corporation, Subst Foil 47mm)

(10) 7788 (MSP Corporation, Silicone)

(11) FELFrIESPL (SKC Omega Specialty Division, Cat.No., 225-25, GELBANDS;
Cellulose Shrink Bands, 37mm, White)

(12) )F%i%f?q‘if':\j‘ ( DENVER Instrument, MODEL.: TB215D)

(13) Mt
(14) 3T
SWFATE
(1) ’ﬁ/&%’% 1800mmx900mmx6mm > ;ﬂiﬁfffﬂ (F&)
(2) =4y (F’ﬂf’?) 2400mmx1200mmx18mm
45
(1) &2EHS (Chuan-Fan Electric Co. LTD, Model PF-100L - Voltage 100V~120V >
2800/3200 RPM - £ &l 9/11 CMM)
(2) /[ #F# (Jouning Blower Co. LTD, Voltage 110V~115V > 2900/3420 RPM > £E
&l 25/35 CMM)
(3) “EES (Jouning Blower Co. LTD, 110V~115V > Voltage 2900/3420 RPM » £t

&1 60/70 CMM)

(4) W5 BT e tplls > i Konishi 400mm@ x600mmH > SR 1T

R R

(5) 3gvRijq (Polyester %?;‘E’E#Fﬁ, 71’%5‘[“ 240g/m? > 325mm@ x660mmH > SERCE 7 10
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2y 2 R

(6] (Polyester ZVEf; 171 240g/m2 + PTFE Coating - 325mm@ x660mmH
VAR 10T 4 2R
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e ARLER T ERCRULY B B AR YE[6] L [7]

FL' R = N
gl i
i P 2 e
£ Wood dust - 5mg/m?®
[“77) 0% | V7 | 10/(%Si0,"?) mg/m?® 30/(%Si0,*?) mg/m?®
il
By :l*"}’gd %?F@'{I 10%$$FE#I§J¥E
HED F M EYY | 1 mgim® 4 mg/m®
(B2
D= R | T iAfSeE 0.15 flcc
SYPERT | R R 5 mg/m? 10 mg/m?
(2) &~ [hRE
Tl A F%F*EE‘U)% Frod = W= ST E %ﬁh*}ﬂé i
H o = W IR e = g B"BE%L Rt~ [ st~ [Pl ~ e
IR T R - f %;ﬁ CEINE S SR Il
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(6) TfiHiH L
TR 1o IARC FAI[ERY ~ I PR > LIS PR

TGIFTLY 2 1 [~ SFPET » S o S R | ARG S P T
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AP AEIE i e T S AR Pﬁﬁ?%ﬁg@w AR L TS P
5 T R) |9t VI 91 S8 P BB 5 L ] T RIS - S
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T BT S 02 ] 10 SRS AR AUAS I i T A TR
o Al B R TRASAS WA AR 1] AT 3 8] -

2. 1%

[ ISR 2008 £ 12 F 25 PIALALY b o I T BT ko |1 2
1SRRI PRV P HORAT 54 F) (539,868 F) ¢ fIA VA T IRV T o
H‘Jﬁﬁf IR @ﬁ%j?iﬁ[’ﬁg—kj SR F[I'I‘}iﬁ["li“‘\j (Zousakudaiku)
SERPEREGEAR A T VKT TRANR > H 2 Rl SR TR B Y T VR
Eg\«jﬁﬁ~f%§‘ﬁwfﬁ%1ﬁ%é

BEE IR T R AR o S0 R A BT o
= Tt I LR SR % 2 R RV SR o YR SR
FS T 91 P P o 1 R

(1) [ECRURA SOk TR g

EEIT (FIIORL > [ P (R LS 4 A R
BTN - SIS UL T BT P ST o
g@”@%%%:§FWﬁ%j@%ﬁiw ELHED ﬂﬁ@ﬁﬁ@rﬁﬁﬂwmﬁ
[ B S5 RO 153 B o HOB SR S P OoT  PIRES S TR
TR Rk Fﬁg—“@%y 5 0.025 mg/m?®s E P it 1N SRR
2009 & 7 | 1 [1E#H[9] -

= =3D/(1.19Q+1) PRI Q s S (/pY 3 &I (AR BLE 157 F9)
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FIA T8 et 3‘&‘rfA(The Japan Society for Occupational Health) &5k E"JF"TF* fy

(T Recommendation of Occupational Exposure Limits(2010-2011) » fffifoi g™ & :

o BF I [ P T B [L0]

HFBY R
53 KT

i P g e

i P2 E5F 7)< | Respirable  crystalline
OEL-C 0.03mg/m*® | ---

F 0 silica
g FfE Class 1 iﬁ[\ik R 0.5 mg/m?® 2 mg/m®
9y e Calss 2 | g~ SUZeE 1 mg/m? 4 mg/m?
By FEgS s Class | Tt tay- 817

2 mg/m® 8 mg/m®

w

R E R R

T

ZE%{E‘?FEJF* ROE SR St 2 e S R LN R S
[11] » PR v Bk A R 4 e S 2 fﬁg“:’? R SR RS
T [ R BARES [E5 o [PR R IR A S =

R L 2 PR - P E B T
PP R T il g A B B

(2) AL g

Eil

EREAT I"'}—fi’ﬁ'l?ﬁ’mﬂfﬁvﬂ@@‘?%'? ’f?@%?'ﬁgfll'hlm*’?ﬁjﬁ TR iﬁ"
ZBAETHEN T H ‘iﬁﬁl—*%ﬁﬁﬁriﬁﬁ P T 2 A
AT AR AR F'F ﬁ'ﬁrﬁ”a’\a L T RIS ECIIEE H T P
QIS) » S FHRI RSP

AR AT S IPRETAT I P R (L2058 » (7 I S
SEAST Tl P S B R SR R R PR 20 R R
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3.3 B

S ff@%&i = 7k B (Occupational Safety & Health Administration, United
State Department of Labor)&35f5H[H 55 PNEE A T2 (Wood dust)lﬁﬁ‘r [%”—Fq Fﬁi N
IR L] -

1910 Subpart | “EJ Fﬁ% [ F a8 A < S5 P e [ 35 5! (Respiratory
protection)1910.134

1910 Subpart S 554 (= ] O RS REIRE e [0 8 73 (O Class |,
Division 1 7%1)1910.307 &' K12 {5 -

1910 Subpart Z S & e | F P 1 %% 1910.1000 Table Z-1 2 5475 3
?aﬁ»?fi»%@(Permissible Exposure L|m|ts, PELs) > 7 53 FH??%@ it PR P R
Wi (Particulates not otherwise regulated, PNOR) ?Ffiib}’?ﬁﬁ?i%@ £ 15 mg/m3 I
B A £ 5 mgim’ -

Bl B L = e W16k (OSHA Aera Office)# [l Zféﬁiﬁggﬁ FE e = %ﬁ?vi%ﬁg’p@
- %3'5‘%‘% RN & o N W#p%% Fgﬁ'% ﬁji;%i”*" Z/[”Fﬂwlw
T2 %ﬁ?Viﬁlﬁ'{ﬂ‘J Al Tﬁ?ﬂégﬁﬁ*ﬁﬁ&ﬁﬁ‘l“@“* FU%F?%\*] ’ E:}H’Fﬁtr,eﬁ

1910.1200 13 r[ﬂ%(Hazard Communication) firf~ed = 1575 f =S T’?g—“ fﬁ, ’i“?}[ﬁ’ﬁ'
%@*H*Lﬁﬁiﬂwf’iwmlmwmwmw§+ﬁﬁﬁﬁﬁ%ﬁ§ﬁﬁwﬁﬂU%+fﬂ
FORLEL (ST AT R o B ) PO I - R
PO e SRR - SR (2 %ﬁmiW“Wt%mjﬂvééﬁ%
[ e R T

e

% 8 Health and Safety Executive jfﬁ TR IH;;&, B Jlﬁig# 1RE WD%L, o
RAFLAS = IRLE 57 FOPH R T14] - ST T # i P & 3 e R o]

{4 - HSE ﬁ]ﬁju%hsﬂp =254 21 (Woodworking and furniture) & 5 Bildies ﬁgﬁﬁgﬁ ﬁl[ﬁ%
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HEL o
(1) TR ARl

Qe E%Liﬁ_%ﬁ*’%ﬂl £ ?J:EFL 7= fis(Workplace exposure limits, WEL ) » S5+
TR ffrm;‘?ﬁl U TR RS T A ’E%bﬂd(hardwood dust)==ji{ 4 #552= (Softwood dust) [ty
F o H Eﬂlﬁgﬁ A & i F lﬁ*t b 5 mg/m® - [15] [16]

(2) 57 [EREEIAS (P B) [17]
® il ETEAAfUT AL l—gﬁé% .5%[ #@};ﬁz ( Local exhaust ventilation,
LEV) » b st FF*;% °

® HHT uF;hWFI grrv ) IEI o *J»ﬁfiﬁ@ﬁ}@@hﬁ 4'[[ bﬁlrj,ﬂ; U,@ i Elﬁj}iﬁ
Y [E:I Sy %HJL#PE[EI F' B E;Pd%fl_?[ s z"“ﬁr_flfcg\[L#m =

® fEBEBARICpETL Fﬁﬁ”WiW#ﬁﬁiLﬁﬁ%%ﬁﬁgv@
A PRIy < g

o TR RIS P - RN R
{iﬁrﬂﬁjjrr‘g@ﬂ Fﬂ IEIJE'*" HEPA V&G fﬁ,_/ I ;uljg,gmam F&i}% FEFJ%[FE%EQ%E
prd PTS"ET#E“E

© HEST I AR PR S AR AR 91
FRAVI R [ B R -

5V= A S R

B T (e IR B R VIR R
B SR PO [T+ 3 U (e W1 A RN - BRSO
B Heth 103 i EIJ BITEEA 40 i 1 [HEEA o JEEH T 2R 1 62 [ o T
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LERS Sl ?Jfrﬁ(%ﬁfiw: B IS R T B g R A ) o
= Sl R EORS TR " PR o T PRI N T sl
1 W
PNERT I A EEAE R - - 7@,&* ’?‘/EFPIIEI“H@EJWF& Fiohd o iy 2 HBER
FWE'F'I i [““%ﬁp EEEEA TR - HEAA TR e T RIS %7535-% o
RIS $15 == f' F‘}{j (BRI A IR > 25T AT Ln—:—L%‘él"'i‘—iﬁE?t] %J\l
S IR 1l o (R MRS F‘lﬁ%*ﬂi—ﬁ T BT F[?fp
WELT o I ER P PRAESTN S ftﬁ%lﬁ%@*ﬁ%ﬁl?% °
j~ﬁ'}§+§ﬂﬁ SRR TE T TR R PSS Y .
(1) HIER 4 5126 L1 S5aBG I - IRl 7 plip] AR e E'}’:\iﬂ@ 28°C » A5
JIEL 767.5mmHg -
3EUF’JL’E']’:\I"5355§J%I'§' == 'L”J*Up ’ F’vﬁ}'fﬂ%ﬂﬁ.@%ﬁ?ﬁﬂ (R ER A B’J%’U’F’}
e P 1 5 T O (S 2 e )
REEE R > HEH] bjg“dﬁﬁa FI%IF‘%JJr Jiﬂf[&%%?gfﬂ RIREAL= ¢~
F T AT TR R B S PSR SRR
PIFPRE R e I’TZF[ TRRCFIVBRE) ~ e RUA EAT Zéi'ﬁ*’? L FA')P; PRS-
TR & S 4 [’[ﬁ{(ﬁlﬂr“’ﬁ"’fii 2 i) > R P TR R A B
F‘[— Bk o PARINIE] 210 S5 8 > SRV IR U 6 -

H6 OO MR R 5

R ERE
AR TR R
h 0.87 mg/m* 0.45 mg/m®

(2) U167 4 [T = 5aREW] BRI ¢y T o T O O A7 PSRt v — ey
[ HEA TR 28 0 C o N THEVE 29 - C, 0 AN SES]Y 765.9mmHg. .. TR - BEE
I ® |7 R
o T A B B R B
i ] LY AR 3 7 Hw'ﬂﬁfﬂ%m’ﬁﬂ?F%ﬁ‘



il 52 7 %H’F‘ By ST PHIRRETR 1P 553 1Y i PR
BRI ’F‘f’ AT TR A SR R 25D 258 B 0 HISHR o 2 [ITGRTHS
TAIF R R ST RS [ AT BT I LR SR
RS PIRRISHE AR SRR SITEEEATT S SSER S ARt
T TN PRI R A Y S RS EEE S WETRY ~ R L

FEREUBECE 14 (P 2 R 4 1) ﬁﬁl IS E 2L IR E T
R N T AR N PR R N S - A SRR R O
# 7o

-

F 7 OO M SEHE = R

LR EREA
ST i i g A
T A 1.26 mg/m*(173min) | 0.20 mg/m*(173min)
, , _ . _ 0.20 mg/m*(146min)
=T B 1.38 mg/m®(167min) | 0.25 mg/m*(167min)
T A 0.93 mg/m*(204min) | 0.09 mg/m>(204min)

0.21 mg/m®(196min)

T B 0.43 mg/m*(205min) | 0.03 mg/m>(206min)

2.0

G TR R SR RIS DU SRR S O S R
S ECRUIIAIE > I RREEE D T e (B A (R AR PR
B S S SR R <

EPERIBP P RED 180 42 N [0 4§ ORI 11T B
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8 SR B (SRS R ()

ERHIE flid ~ FRER

Y i P S T e
e 0.74 mg/m*(246min) | 0.41 mg/m°(244min) | 0.08 mg/m>(151min)
T 1.34 mg/m3(210min) | 0.14 mg/m*(210min) | 0.09 mg/m>(198min)
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G R HITURESER AR S
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’5112\:,5_' “FS'I:H 2

L R ] -

ERNEES I ST EE TG

ERAE i~ FRER

ek 2 i e g 7 e p
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T 2.00 mg/m*(211min) | 0.06 mg/m*(211min) | 0.06 mg/m>(207min)
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T 0.75 mg/m>(211min) | 0.08 mg/m3(211min) | 0.06 mg/m*(210min)
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MNEHz| BaHz | 125 Hz | 250Hz | B00Hz | 1 kH=z 2 kHz 4 kHz g kHz 16 kHz
LT 707 5.9 79.9 §2.8 824 89.2 91.2 93.0 89.2 g55 |[dB
LPeak g2.2 89.3 97.8 101.6 104.5 1133 1191 1196 115.3 108.5 |dB
L Peak. Ciuration Q000:0:3:330
L=T 97.5 1230 | dBE 200479 FF 04:33:29 | [Start 2010479 F4F 03:14:55
LCT 96.6 1227 | dBC |l 00:00:m End 20104749 F 9 04:33:42
LAT 97 6 1262 | dBA
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