TS B (58 TR MR R T A E W5

X
ARGEBEXS T EARERES KA ZIHA

EES BREE BB SRE T
BRRVE R MERY

| DR AR RRE RS S B R REE T
? ENIIRE A B N IR A S L RASRAT
P BB R S BTN

BE

BN S A (Polyurethane » PU)ZE L2 E R IR EL T3 » AR - HLJFOR) L BR
(Isocyanate) k38 B & S EUPIRAE i B SR o IS DL RIS AR ERAR 2 (KSR 22 )
DR Fr 2 g R AR R A 2 (R PR A B SR B B SR B R ) 52 S R POV S P RO T BRI R 2 A
Ik (2,6-toluene diisocyanate » 2,6-TDI ~ 2,4-toluene diisocyanate » 2,4-TDI ~ 1,6-hexamethylene
diisocyanate » HDI ~ 4,4-methylene bisphenyl isocyanate »+ MDIEH 1,6-hexamethylene diisocyanate
biuret trimer » HDI-BT)AYBIGHEREE » I HATS55 THYRBEEIN - DR RRB BRI REHY 70 4ffi -
ST ISR AR e B R BRI L HUR » DR I AR B B -

AFFFEEIN = RIS TR » HONEDAR B P S ok [ Ry f B W R PR 2 A T ERAR » P
FA 2 14 U8 ey 9- FH Ll FH - 71(9-(N-methylaminomethyl)anthracene * MAMA) » Wi fAFRER SEK
#% LLhigh performance liquid chromatography /fluorescence detectors£1 74347 °

ERFHBHRRAI SRR BB - H AR SRR R ARE - R
HDIf i B 9. 72ug/m’ ~ 2,6-TDIEy4.09ug/m’ ~ 2,4-TDIE55.76ug/m’ ~ MDIE;12.02ug/m’ »
D35 BIAEAN » TTHDI-BTHIZE ABJRG SIS AR By freres » 13120 pg/m’ 5 BFRE(E
S P4 5 A L 3 T B 8 1ug/m’ ~ 2.01pg/m’ ~ 6.17pg/m’ ~ 5.78ug/m’B111.32ug/m’ » fiss
IR A AR -

BUGPRARRIR < P » BERESm AE MR R B P o W bk » o DU AL SRR 2R T IR SRR
TR Ry REME » FLR P VB S JEAR R AR AEA ~ B~ CER AR PR IR I AESO% LA -
LEAh » RN EER A EEZE » HDI ~ 2,6-TDIEE2, 4-TDIEFE DIARE £ » MMDIEZHDI-BT H|
eRBRERT -

ERBI1035-2H S H ek - REJ103F4 H25H B - REJ103F5 H6H 52 -
EREE G - BN B R s e A FERT - B T{EAE ¢ mimic2200@mail iosh.gov.tw °
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IRt - il R R RIRE N S - =5 B RCE 2 D B R AR RS PR SRR
%%’@%%%F“@ﬁ%aﬁﬁﬁﬁw%@ BRERIIREE © S - WPy VB g TR PR A e
BER U SRR B B REAVIREE 0B (EAERIE ~ SRR B RRFRIEREE & - SIBERIIRE
EHARBEAL - HOR VRSB BRI - AR T A B AL A R AR SR PR SR S SRR I 5
PO Fr e AR PR A A SR S R R B SR RB AR - ELAE R SRR i R - DU
BGHEERE - (PR AGREER S eSS e 2% -

FA%EET - AL ERREIN - M RLIERRIRARSS WP VB DA IR AR S ~ TR TR
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e

AU

B R ZBR(Polyurethanes » DU &
PU) » CRFFHE 2 B0 A A e =0 Ay ~ Bt
BRG] ~ s e S A e R F S T3
[1-2] o FEYREE 26 » FEERN A
g YIR S RS ST R EEEE 3]

HREREHEEERS - W TDI » MDI
K&HDIZ » 282 M mono- » di- » Jpoly-
isocyanatest I K AFAE © TDIKMDIK#ME T
PUJFRH90% » DAHDIE e A7 B iRt 5
2 FRA R ELTR R RN r Bk 2 AR

PRI AEPURY SIS B A2 rh 2y i
HRE AR E R T - $EES TEA R
FRfEE o Ko BN RE SRS PURELE R
R - EE R AZRRNGESE - BT E

I

Y S BRI A 180 - {HAEPURYGE AL
o IR YEESE > LR - SR
ISR - FREARAENEEA] -

T TR Z T e AR R AR I
BN+ AN ~ B IRE TR EE A 28 T B S
FREEFAN REEHRALL-3] » fERT A5~ 10%REN
S BREAA R B Ty A AR IR M - B
ERENWE TS - MR ERE -

B SMEEIIRTFEE f - 55 TAE TIES;
b BR 2 B SRR S RIS ~ RO~ HR R
PR - H R R G R e -
Kot e B R BB RN 2% - 5 2R BarsH]
3t B 7 AN B M 2 B S ] E S AN R fi
DR B v T R - [ R e A v e B
HE(E[S-10] - MENPIE R EAEEH2,4-TDIgE
el ~ B LA - BB EAE -0 (TARC)

1 AEREENY R EERE
. ; AR
PIAE e ATE WL T g FEr SR St
R 25°C)
L ARABRERBEOS |ype
04 Hy ppm@%”@ﬁ”?”&iﬁ ’ —l%— Group 2B
- i B A .
o1 é)"" smpmm S SRR
Keo 0.005 ppm %@E txck H [ECEE
B e S P Y (=
R 4 s oms  ISARBAIRREEE: ) wemrmmsesion <
(toluene diisocyanate) ’ ' A'C Grl)}ril R - B EE R Er
PR -
TLV-TWA : 0.005 ppm S . 2,6-TDIC!
- ¢ 3 o )
e u&w STEL-TLV : 0.02 ppm %gﬁ;{gﬁ;ﬁ(wﬁ“@mﬁ&% e
4 ARBIHEINE - ey, A
AR B R -
BB AT
0.02 ppm i 8 SR .
" e . TS THIB - WA 1ARC :
R o OUSABERTRITIE gt gk - sl Group 3
@ametyiene  MDL 2515 o SO g g 37 14X GO e . S0 IR - BRMBIRA (A
bispheny! isocyanate) 0.02 pp:fﬁﬁu ST ORETR AR W R SO
e MR (AR, )
TLV-TWA : 0.0005 ppm
AR -
A STELLV < 015 FIEARE T - WO
FAREH(1,6- BN~ 203 e e . VRV B~ MRIBEZ IS .
hexamethylene 101 1688 o ogss 0T 10 NIOSHEEEMRERE g e weom MO
diisocyanate) A.CGII)E{m M~ B R

TLV-TWA : 0.0005 ppm
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5 FRyGroup 2B - LA BRI (Possibly
carcinogenic to humans) ; Jfj2,6-TDIRIZ E#zhE
TE Ry E ST (Mutagen) o 25 5 S RREERIPME
Rt R EE - ARIFR

HERERREN 2R GBS
TESHEZNEREE - KB TGS
(ACGTH)¥2,4-TDIF TLV-TWARZHEZ T ,0.005
ppm > STEL-TLV}40.02 ppm » MDIEZHDIY
TLV-TWAJR% 50.005 ppm » {H RV STEL-
TLVE[10] 5 SHIM32 2 44 B(OSHA)H
210.02 ppm ks TDIEEM DI 2 25 1 FE A e
[10] ; T SER B M8 2 2=t A i SE i (NTOSH)
JNEMDIEEHDIFY £y 5 75 SR B AT HER ] £60.02
ppm[10-11] « LA} » TEE ~ BN ~ i PURE B Fe
JE » B552,4-TDIFY TLV-TWARE#HEES 2T 50,02
ppm » STEL-TLV }0.07 ppm[12] ° TlIZ A%t
JATDIEAMDI,Z AR #EE T 7E I Bl SE ] ACGTHAH ]
[12] o EAEE R 52 S A& - 5351
& ] 7E TDIEI MDY i 5 25 5T I B AR 1 £50.005
ppm#A10.02 ppm ; HDIAYTLV-TWA R #E F
0.005 ppm » STEL-TLV £0.015 ppm[13] «

B5 L B 2 1  vk T B 22 S/
75 & ARG W M o S AR - Horh - i
Fi 2 DA B B A v R T A B B 22
o IR R BN ER R R R PR AT
1% o B2 BE IR P SRR R R A s I — R
B RBAE TR T IR+ (A SR A HA AR
KA E[14] o [LAh - BAAFEEE I E BRI
BRAmETTERER » SR B R HY AT RE Ryl MORZ Y
WERRCRAGNTE - KIIE - BIRIBRIREE A [14]
W R IR BEI TDIREHE SRR AT 53k » R AR £
PanoUR B AR AR R AR 2% - DU INTDIER AR
R - i AR2,4-TDIEE2,6-TDIMHEERCRE
59.964[163.50% KIiE e - 289.35E194.33% -

A e TR IR B B R o O
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B EHYPUBRR B iR LM PUM B SR B =
EFER - KIYTE] > BFEE - R AR
KEREEZER T3] - FRFRBBS AR
2T BLEREE g [F]I DLSR B (Gas) B B R
(Aeroso)IIERIFAENZER T - P& TEMEIGE
HIDIRERE A « AR EERTE A EAR
Z HDIfH SR LA B8 ~ S 8 R
HITDIfe MDIH &8k H 2 SR H iR fE
FHBARFRZR - R SRS TH
FEAHLEE -

HRETEAINER ~ IRHEFTHUE LIRS 2
DIfE R FIREER - BRE R R B SRR REIY
b HarEaE M g e R R Ry T
BRI & 5 IRE - (H S B R IR A I
B IR EEEMTR R R AR I P BE LS T
R _ERVHE o [RIRFRTELAY S R e AR ]
RERIR MY SR8 2 B R T E R B R
Wemfd o KIgL - 7R R FREEHY R R RIB R R
g HENE - HERIE - AR E 2
EE U S S DA i T e R
PR ME2ESS TRt oCE 52 AR R LT B
RER ' S T 3 {5t FH 7 B AR A 2 AR =X
e g e AL PR R AR T TER IR 22 SR L R (2, 6-
TDI ~ 2,4-TDI ~ HDI » MDIEiZHDI-BT)A3R 8457
i DU SE57 THYRERHDL o [RIRFEF AL 52
TR RIBRR IR - W TR RS
BUGPRARAG SR L 225800 - DMF Rl
2% o ARWFSRERREANEL -

H3RTSE

1. PRER SRS
RIBEES B TEREAGER > &

GE S LB EWREEBHEEEI005

KEICHE R BEE HRE S b2 s 2w - RE



T IE B (257 TR MR R T A IE W5

< (% TR B R R

N

. 4472 g Hitd
fé%fi‘%?xiﬁﬂ% xry
o ll?‘ﬁ:}:l?i’;‘ulm%
;giﬁ.,‘%a ¥ I—rﬁ-ﬁz’ﬁ;}'_ﬂ
12

2. B2 BB R ITEER
Bafr REmPLF /5
R g =

3. FRAIBERITEY 1

4, RELAPME -F5 2T
#1254

1 RS
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EHRgEERE/30 L ﬁ$ﬂwwmktg
IR BEHRGETIEEY TRBEHE  $HERR
EW@M@“@%WW@%@@I TEZE & I
551 DI e ER AR s B Fr =V EE g
PRz FIRF T TR A EREE B/ - DU T TR
IR 72522 ;e 55 TR BRI < :EALC =% TR
R M B E R A A e s
(1) AR - ZREEE RN A2 - E
B it EWY@ EMEREER R DG
BSEDL ERERE - HEEREE B TR
22 REMER SR BB ERE LR
2 IR EERRA I E & S R 2 AL
Pt TR PAZE A+ [ AR g U P Sl e e
EEF%nBﬁF—u i o
(2) Bl : Bl s g A A PN R
Eﬁ&@ﬁﬁ@%ﬁ&ﬁ?%ﬁﬂﬂﬂ?
¥57@@23§m&ﬂ {HE B AT
J 22 R E B i e ol R 22 S/ T
/€S ,EEE A% R R SE S Rl 2
PRI R P IR I - 6 3A il e ak
i °
(3) Ch : Eﬁfrﬁ?zf’ﬁ%%@ﬂi)%ﬁ’\ﬁﬁﬁ&ﬁ 2 o IE
BRAESERE I U T —E R RE Y Hix
BEAER Fa Y 22 R B R fi 2 Tt
EETN WG » WAE N TRCE 5T
UV - DIFZ2R B 5 BRIt
T’F%EﬂiHUEHTJ‘“W%HU%#&@%%W
IHIBACZER - WE S EHE N REHER
EX H °
— R T ERESE 2 5 T R I — %
HIPEEEE MR 1A » Hofriz 5% T8 I
WPk G e - HAR MR ESE s 55 T8
(e BRI ETFE -

2. k5 Ttk
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(D

2

PRERHT Z e

ABFFE s R AR AR B By 1.0 mg/mL
MAMA (MAMA : Toluene = 1 : 1) » 2/
500 mg MAMAYSH 100 mLZ FIZE7 T
A0 mLEgH - FEE I E R E
PS5Oy - BLES.0 mg/mLiZ BREGA - HY
0.5 mLARETHIEE S M ERBUN B R BA TR AR
b REEZR I - IR SR R
N— R » TE R 22 R TR 2 18
K o
PRERICER

ARFFER20044E1 H 22 H » $HEHEIL
=XV ROETTF R BRI A - 7EA
TR ES 4% AL o e 1 S5 W B 0 1 25 BR B T
KEA11ZR 5 By RS KELI0K 5 BHACRE
RIS IR EES K EL 10X« AMFFEI B M {F 2%
BURHERRA & » WIE2FTR -

A RRARB 80 f E B Rkt 3 641 &
HEE [ ®
HIRE
HRE HAE
ARBHE nﬁjﬁﬂa
|
A
R °
e B HEE
sopuE | B R AEHFKE
LERHE HERRE
Py 3
%
EEE .
ok #® NG
C ikt oy §
® ° °
LRSI R
Ak . HEE ApHEE
oo
AR C B R
[ m ]
85
AP
® 1 FORIRRES
=] N2 MY =231 L.
B2 SRR A
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Dl 7 R Bl i o B g e AR PR 2 R

IRF ISR TR L B T AN RS W B S

NREELL 1 2 THOZRER BN » M0 T 5

R ZRPG o BT ET e Wit A R

ARV EEERRAT T -

A. F B REM B AR 23(2-piece (closed) filter
cassette with inner wraparound filters)
[15] = SR {66 FH iy A B O BR B e
PEMRCHLE R 37 mm - JEMRALIE 1.0
pm) » REEREEEL S BHIE S (RISRA
R A ) Ii— R AR AR - I
TERZIEAREI AL B (ISR ACIBR )
FTRCUBE SR TNER A - & I
R ER A UL B ] E AR B iR
OB TEBAE TR AR T 2R - SRR

A BESI B RAR AT 25 » PR AN
I3 AR -

End Plug

3 HA RS ERER
Air
<« Teflon filter
Glass fiber filter
" Impregnated with MAMA
D Pad filter
4 WPV A PR AR A
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€)

B. [ Fr 2UEE g I AR PR B A (2-piece (closed)
filter cassette with double filters)[16] : FH
WA IEAR TR I g R A3
mm > JERRFLIE 2.0 pmEREEETEAK -
1T Jeg R P B, 7 Y AR PR B
FHIFI B EAR TR - S FETRACE
SRIREERIB B S F R - TR E
TEARRN PR ER S SR R S A R - RA
A+ b R FE TR A R A S -
N B IEAT R E0.5 mLAYTTAE
A o PRERTR - RF I SR EE TR A
ATARIR AT AR I LAGER - Mg R AR
TECERERT B R TR - PREREE EANIE
4R

A ZE R CAF B B == A B AT I 1

7 BB 2 IR PR AR 2R 58 A

SRR [FIRF AT HACGH b+ R AR AR TS

Fs1.0 L/min » SRARRFEI Fy605058 - Hd

G55 TAREMEIE MHGE & % - SRARHT

B ER 2B TRE -

T A SRR < [FI » thDUEE =R

FEREEHANE R BRI R BNEE -

AECsk B S BT~ 25 TAFENAT -

PR P

PR 50 5 1% V7 BITRE BR AR 25 T Y B B

BRI E 2. OmLH ZE [ FfT » S e

JEARHTE R 1.0mg/mLZ MAMART A3

BN EITAT A » BRASEE R AT B =

% » LB H E A Vortex BB 2% L £ 8160

Jr o BRER 0 FEIIAO.IN HCI 1.0mL

FRE)S o o FHEY L3S W 1.0omL - HH

ARWKEZ » WM A1.0mLAJACN/H20 =

60/40 (v/v) » A7R A LLhigh performance

liquid chromatography (HPLC)/ fluorescence

detector5g i 34T °
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(4)

HPLCHY 4 it

KRR T B R 254
nm » R A4 nm - BT S
FE¥sLuna RP-8%FHE - ZERHISHHTIEFEAT
=2 :

K2 MAMARTAEYL SRt

S HPLC/fluorescence detector
B Phenomenex” RP-8 » J£25¢m X [A4%4.6mm
B M -
HFEYIRIARS um
ACN H20 Buffer Time
(%) (%) (min)
B BI#(H.0 Buffer 60 40 0
%3% triethylamine 60 40 25
DLowh i 3 8 % 70 30 30
pH=3.0) 70 30 45
60 40 50
60 40 60
Wo*E W » 1.0 mL/min
s R ¢ 254nm
EHN N
(NS SEREE ¢ 4140m
e S )il 104L
o= L= TN =
(5) ZER RGBSR AR

(6)

SEIRE 73 T ERAR Pl 15 1 28 S e Bl 08¢
e THI A S Ay R TR IS R (g
mL) - AFT R IR H PR AR R 1%
AR R 22 R S R AR
5 o

YRS (ug/m’) = {52 B (ug) X 1000 + [ &

(L/min) X $REERFRE(min)] «--eeeeeeereeeeess (1)
QAHIQC

A. BUEEREE  MAMARTAE R i
2,6-TDIELHD g & #7 I & & (&
#56.25ng/mLZE 50.00ng/mL » 2,4-TDI
EAHDI-BT .2 #i[# 31.25ng/mL%E
500.00ng/mL » MDIHI[}2H118.75ng/mL
2300.00ng/mL » Hr{EFIAFL0.998 o
22 5T
HFTIMART A 3 T ARSI R
HEREURE i o R BB A ~ SRR AR VR
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TEZEEGIAT » AR B FL AR R e
EFRELT(N.D.) ©
. HRB R
#0.5mg/mL ~ 1.0mg/mL }%2.0mg/
mL{#J2,6-TDI + 2,4-TDIEAHDI;Z {% #E
e VA A7 B S AR A A b RO
Bl DL Vortex# 8/ 60 43§ it fif £% -
1B EFE 2 SR 53 7 Ry 108.4%
104.3% 2 106.4%
- AR
2,6-TDI » 2,4-TDI » HDI » MDIEi
HDI-BT.Z IR 53 B F50. 2ug/m” ~
0.2ug/m’~ 0.16ug/m> ~ 0.08ug/m’E
0.1ug/m’ «

3. #eat o

FE A [7] i s 1 S 3 5 i SR AR B ) S R R
B I DU P s B e HATHE R 5« 2256
FRA IR RS RIS R - B LL1/2 . 2 A5
WRETE - LISPSS 15.0#ft3 ik #e 1T One-way
ANOVALLUR Stk ke FHEm MEA e -

R

1. R IE PR 23 0

IR PR E TS R ME R Y TR - K
B R SR BT A - 21k
il g s+ FYR + AE RS - AT EE IR
B ] S TAG R T I P e e 2 P » PN R e
K555 HE iR Sk P TR =CHH R Bk
JEE | RN PR Ry60°C » i RAE L
W R <BHE A

TP S W b, » (RSB AT R L RS R
IS TR 195 75 - 2 S IR R M T e ey i ol 2 S5 I
RN R IR SO S LN A& H
K=HYHDIFIHDI-BT » jfifh#5 R E&R&H
KEMTDIRMDI[17] » BRI - %
TR EL SR S A SRR R R B R g
Bl WAV & K&RITDI » HDI ~ HDI-
BTHIMDI [17] -

2. SIS IBPURTII IR RS 2 8%

=1 i o B RA e Ve S A Y auz Sy = sz el
3 WA ERARE N =50 S E R R SRR R g 2 R S S SR R
AR B Chi p-value’
(n=7) (n=5) (n=8)
REie HEAEN WA E EEAE W EERER  WAERE
K BRERAE RN BREAE RN A RN R W
Mean+S.D. Mean=+S.D. value® Mean+S.D. Mean+S.D. value® Mean+S.D. Mean=+S.D. value® FiEes TR AR Y
(range) (range) P (range) (range) P (range) (range) P
* *
HDI 4724274  2.70+1.07 <0.01%* 3.18%£1.92 1.68%£1.30 <0.01%* 2.14£1.66 0.69£0.30 <0.01%* <0A()5C <0.05 .
(2.24-9.72)  (1.75-4.07) (0.96-5.39)  (0.32-3.38) (N.D.-4.34) (N.D.-1.16) A>C A>C,B>C
*k k%
2.6-TDI 239+£1.25 1.55%£0.97 <0.05* 1.89£0.74  0.99£0.20 <0.01%* 0.59+£0.24 033£0.12 <0.01%* <0.01 . <0.01 .
(0.92-4.09)  (0.43-2.46) (1393.18)  (0.80-124) (021-0.88)  (N.D.-0.50) A>B,A>CC ASC,B>C
24-TDI 2245+16.71 6.44+5.19 <0.01%* 1.84+1.38 1.12%0.88 <0.01%* 1.56+0.61 0.85+0.46 <0.05* <0.01%* . <0.01**C
(1.85-55.76)  (2.01-16.45) (0.7-421)  (0.35-2.63) (0.44-2.46)  (0.20-1.40) ASB,ASCC AB,ASC
MDI 773+£249  477+£1.25 <0.01%* 426+234 2424143 <0.05% 1.54+044 1.02+0.49 <0.05* <0.01** <0.01**
(4.88-12.02) (3.04-648) (238-820) (122479) 094-211)  (046-194) ASB,A>CS ASB,A>CC
10.62+£5.61 5.69+4.24 g 146211178 4.94+1.56 o 4524521 2.87+276
HDEBT 4 350136) (2751495 20 (25831200 (ND-335) 00 (ND-15581) (ND.-g2s) OO 025 048

& W2 L 5 FH One-way ANOVAZ3T(*p<0.05 » **p< 0.01)
PR L - test M (*p<0.05 » ** p<0.01)

“ff Fi Tukey’s HSD testifETH %46 &

N.D AU 245 IR A
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4 WA FERERZRN = R B RER S E I @I 2 R & R ERE RS (B
pug/m’)
AR Bl Ciit p-value'
(n=10) (n=10) (n=11)
HER: EAEE wEEE R WA EE EERER WREE
L PREERE  IEAUREERS RERAY  DEACEREESS PREEY  IEAKEREESS EETIEAR e g
Mean+S.D. Mean+S.D. ue® Mean+S.D. Mean=+S.D. e Mean+S.D. Mean+S.D. e BREEes TR AR Y
(range) (range) prvaiie (range) (range) prvaiie (range) (range) prvalue
HDI 242+149 1.38%0.59 <0.05* 1.08£0.45 0.58%£0.20 <0.01%* 0.55£0.26 0.27%£0.14 <0.01%* <0.01%** . <0.01** .
(0.97-4.81) (N.D.-2.56) (N.D-1.83) (N.D.-0.83) (N.D-0.94) (N.D.-0.64) A>B,A>C, B>CC A>B, A>C, B>C
0.82+£0.53 0.55%0.24 0.70£0.30 0.39%0.14 0.38%£0.11  0.19£0.06 <0.05* <0.05*
26T0L 036001 031-1.03) %" (031-118)  029075) COT (ND-055) (ND-034) OO asc BcC A>C, B>CC
349+1.58 1.80%0.70 1.02+0.84 0.38+0.21 092+0.29 0.54+04 <0.01** <0.01**
24IOL 20617 (074289 OO (038286) (020088) CUT (046-134) (ND-142) 00T Asp ascC A>B, ASCC
431+1.06 246%+0.99 227+£098 1.54+0.51 146+0.44 1.05%+0.30 <0.01** <0.01**
MDL o 6a578)  081-389) OO (1:43s 0832500 07 (108259 (034141 007 Asp At A>B, A>CC
5.62£2.79 2.98+0.58 294+1.33 129+1.26 142+1.50 0.86%+0.92 <0.01** <0.01**
HDEBT 5oy 1132 (2254200 0 (197578 (ND-3s6) 00" ND-399) (ND-233) 00 AsBASCC A>B, A>CC
AWFFEsHEICE = ZR M RAERE BB B EE DLARGEEE =B
B ESE e TP N 22 s bR » ShER BCR(FR3ERA) -
SR20EA3 IRH P AR B B AN - = EZES P
520813 17 R IR R IR == L
3. PR ERER 75 A8 S U I PR AR 2 g

AR ~ FHEHE B EH 4 751 £520.1 2.8 °C
52.9417.7 %Ei0.15+0.02 m/sec
R A B RN O PR AR R EUR B D
FL7E B IS AR ER SR AR oK+ T S R R PR
HDI-BTH} » 3 DL TRABRIE Ryixrm » WI5R
3EAFAFT R  BEAEZHDI ~ 2,6-TDI » 2,4-
TDIELMDIRY - E3R B 70 A e 4. 72 £2.74pug/
m’ ~ 2.3941.25ug/m’ ~ 22.45+16.71ug/m’ ~
7.73+2.49ug/m’ » EFHDI-BTHIZ LI T B
L s+ LR 14,62 + 11.78ug/m” ;
WREE{EZHDI » 2,6-TDI » 2,4-TDI » MDI
HDI-BT,Z S B HIl 43 Al 242 + 1.49,g/
m’ > 0.8240.53ug/m’ ~ 3.49+1.58ug/m” ~
4314 1.06ug/m’B15.62+2.79ug/m’ « FHARRF
2B g DA R AR 2R AR B I 2 IR —
BHIREE -
Wgetsg i =% T - FRHDI-BT4} -
BRTFE IR S A R B R B A e T LR

H
%725 (One-way ANOVA > p<0.05) - fEzmE
PR R 25 B P eV S IR AR A R
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Abstract

Isocyanates, the ingredients of PU products, which are widely used in the car industry, have
been confirmed to cause respiratory disease and asthma. This study aimed to investigate the formation
of isocyanates in car repair factories and exposure levels for workers, and compare the sampling
efficiencies of two different samplers.

Three car repair factories in Taipei city were chosen in this study, and the sampling sites were
set in the painting and grinding districts of these factories. 2,4-TDI, 2,6-TDI, MDI, HDI and HDI-BT
were collected by 2-piece (closed) filter cassette with inner wraparound filters and 2-piece (closed)
filter cassette with double filters, which loaded glass-fiber fibers coated by 9-(N-methylaminomethyl)
anthracene (MAMA). After derivatization, samples were analyzed by high performance liquid
chromatography (HPLC) with fluorescence detector.

Field sampling in car repair factories showed the efficiency of 2-piece (closed) filter cassette
with inner wraparound filters was better than that of others. The highest concentrations of HDI, 2,4-
TDI, 2,6-TDI and MDI in painting districts were 9.72ug/m’, 55.76ug/m’, 4.09ug/m’ and 12.02ug/
m’, respectively. These all appeared in factory A. But the highest concentration of HDI-BT existed
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in factory B, as 31.2O,ug/m3. In grinding district in factory A, the highest concentrations of HDI, 2,4-
TDI, 2,6-TDI, MDI and HDI-BT were 4.81ug/m’, 6.17ug/m’, 2.01ug/m’, 5.78ug/m’ and 11.32ug/m’,
respectively. Furthermore, HDI, 2,4-TDI, and 2,6-TDI mainly existed as gas in both operating districts
while aerosol were the predominant type of MDI and HDI-BT. Obviously, in car repair factories, the
isocyantes were existed as gas and aerosol simultaneously.

This study confirmed that 2-piece (closed) filter cassette with inner wraparound filters performed
the best capture capability, however, it could not separate gas and aerosol type of isocynates. 2-piece
(closed) filter cassette with double filters could separate gas and aerosol isocynates, but it would
greatly underestimate the aerosol isocynates at high flow rate, high moisture, and long sampling time.
Therefore, this investigation suggested using the 2-piece (closed) filter cassette with inner wraparound
filters and the 2-piece (closed) filter cassette with double filters simultaneously might reflect the real

situation when the sampling time was short as possible.

Keyword: Isocyanates, 2-piece (closed) filter cassette with inner wraparound filters, 2-piece (closed)

filter cassette with double filters, Car repair factories
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