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Abstract

Inhalation or skin contact to isocyanates, polyurethane monomer, can sensitize and strongly affect humans
even if the concentration is very low. Monomer, prepolymer, and their suspended particles are toxic. Recently,
many kinds of isocyanates species have been utilized in numerous ways, such as for building houses or road sur-
faces, furniture and so on, resulting in the contamination caused by them to spread beyond the manufacturing fac-
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tories into residential areas. In Western countries, the effects of isocyanates on human health have been investi-
gated by numerous researchers in the last four decades. Specific analytical technology has been applied to those
researches on the behavior of isocyanates in the environment and their effects on the human body. Various types
of isocyanates, as vapors and/or aerosols, are released not only at the work of coating, but by depolymerization of
using polyurethane relating the moving conditions. Several types of instruments, for individual purposes, are
commercially developed to collect all types of isocyanates simultaneously, and those instruments are able to ana-
lyze amounts as dilute as a few hundred ppt of total isocyanate group (-NCO). Analytical investigations of isocya-

nates in the environment would prevent pollution-related illness caused by their spreading usage.

(Key words) isocyanates, inhalation toxicity, sensitivity, chemical analysis, community environment
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& [ 88 ANDE | TREMICEGZE D]
NHENTWS, Ll [HBI9E VA7 | IZBWw
TRRAPTRID S N5 & PRTR (Pol-
lutant Release and Transfer Register) 7 — % |23k
DV KRAHIBRERE DA T, BRED S OMEY
BIEIEROLEZLEHRLTVWDY, 1o
THIIBWTHERIHH SN TV BB, BE
T T 2 RAGREEZEL Tk,
KE EPA A FERM 2L L T8RRI LTw5
DERIKRERMETHLY, CORNZERD &,
EWNTOA V¥ 7 % — PREGGYSTRIE, a2
W0l L 720 W 7k 0 KA & 2 AEE) A %
TaBLELND,

HNDA V27 A — MUEHEFE O 58T b FE i
Bdh b, - WHAKIZ, PV IA4 vy 7
A= MCHTHELLZRPDO MV YTV T I VRS
M3 285 TR TEEZRE L. 328 DOV
FHEAMEL T, EWENE=SY) ¥ 7IHET
HDHILEMEPDTVDEY, bAETHIEEPIC
BELIANERS L' ALY VT A — MRIT,
FECHRDPBRIZE DD ETIE RN & &
RL7BID B D™ B A O ORI E TR 2 5547
AEHRICT L IRE - EI N Tw 2", AL
TEEEA V¥ 7 A — Tt ORNZE) & R 705
R BT T 4TI & o THEIE R 2 P 7- 015
b, ALFEWEMM Y 2 7 FMiETHAS T
%",

VI. BSEBARDHMES & CHREIZIR D LLE

20124E11H 1 ~ 2 HI KE &AM 7Er (NIH:
National Institutes of Health) T [BRBZICHBIT 54
VYT A= bR ISR LTSRS S
b7z % EBESES AN DY HEHOBEEIZD
WTOGFED B Do BIFERTIAEE > T 72584}
ETZ, A VY7 A= rOMHPZEICHER, £
e RAGRBICEBALCERBEZRTIZ T A
B R e SR L Tw b, ERBRSEREM
ZO—BTHH9,

20114F 4 HIC%#£ S 172 EPA ® TDI & 2D
HEWEIZOWTDOT 7Y a vy 7Ty Tld, HED
ZELRDY, MEEBGoOREIZE &L 5712,
TROAEFOY TEREGRZ 5 SR L TWwah ik
TRMAIZRRS N, EoFEN - fEktkz
MEFFEREZFRZZH)LLTNEY, ZOH
RFERIL. S ICHARIIBWTIEI TR
LBREEDL R, £ VYT R — FMEKH GO
JERE LT, HEDICLEHBETEELZOPAE
NewA VY7 A= MREO, 425 —% v MR
e HER T COfM, fERtE 2 A S 2 W E N E
FHOVERE, TR DR & Hilgitt &, BEFEY
WMETOFAE, EEATETHREEA YV VT 4+ —
MR SET Ly VBN LYV REEAEH]
OB, v Ly B LLRE, By
Ly 8, M T8, AaEE s, Wehiik
A7) = RERHELTNEY A T4V
=7 OB G BERTli R (OEHHA: Office of
Environmental Health Hazard Assessment) T .
AV YT A= MIGTFRIRE > TEHVWE
OT, THICERECHED S, HFRIVMKR
) ZNIR ETHES 72 DHEA 5720 § 5 7B/
ISR EPRECEMD MG % L, RS
HEANOBEICE R LTS, KRIEFEERERS
(ACGIH: American Conference of Governmental In-
dustrial Hygienists) Tl. @R T BT
@ TLV %0.005ppm %*50.001ppm (25| & FiF 5 5]
2 ¥ H H L7z,

71 7 1320104F 5 H 12 TDI 3328 A Tl
FICHETLIWE THLH L LTHEY) A MY
720 A1 ¥ ¥4 (Environment Canada) (338738
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Ly YR EIDWTRAETFREE (2P FFm)
ER L7z, £ OHTIRIFIC TDI o 5siat (5
PRV WA T L VDAY ZRBICHHL %
WD REEIN TS,
HAIZIZ BB LA X s, FPMENCIEE S &
6D L) ML DL, PV VLV TT
Fo— ~ OSBRI BT B TR BRFR B (ORE A
1) 7 % b = 7 M T0.00007mg/m’ (0.00001ppm) .
KIEEFS (RFC: Request For Comments:) ¢0.00020
mg/m’ (0.000029ppm) TH 5 (¥5), K, +—
ANTVUT, TAYTVER BIXOTANVT VR
Tk flx DA V75— MLGWTIERL, 4
TOA V75— MLEWIZO &, B TH Y
LR —THEHFZOTA V7 H— M
(NCO %) o LTHH LTS (£6)",
DHET b PEEMRTE A T OVEERTE IR
TIEEAE & 12IZF CEREES S S hTw
HS, EBEORFEEEIZ O W T ORI < )
b/ V—TTEEIN/7ZT T, HHITHN
NMEFREHIIZE . LA LZDORHICHLT
. HARKERF G O & B 5 LT b FAHENS
FHORIEV) ThHD (K3)o AN HIH A%

R5 MIERIEICHTDREBERFVRE

B CILHICA VY 7 A= MR ST 5%
FIEEEEI VTRV S RV, Fi5E, L
WEMBEUEREOHTIE, f1 VYT A= NEED
A PATHICHE L CHFLERE L2 L
oz, L2LIREDTRIEA VYT 42—
MR EHWIZ EBRVWARTITH ), T L [
WL RISV, BTV AR V2SR A R
B, HBHNIET VT FBRREZE BN AT
LREZDL V, B SN TR EEEE b
KRYEEFNS, USEE 7Oy 2 LieA V¥ T % —
N2 2D RLBVDT, HoTER WV,
F720 MEO R TIEA V7 h— b2l fifi
(& EBY % E O EiRE RS W KA R
T, HAD LA IZWHET A7 7 )V RSB
Ly oAb, BEREEEEICETETI VY
TA=befio TV EEILHFITHED RV,
HLALT, HARZTAZEH L TRz R HEEN K
WA VYT A= NEAEDOWHET A7 7V bRy E
I — b R, EEOE KT R
7y NFy TORMBMEOHEETFIZETLHLT
WLDTRELEWEAIN? TO L, #EH R —#
BRERAEROGHEIE R L T \nizdll, J7

(community exposure limits)"

MDI TDI
g/ mi ppt g/ md ppt
KE7 275V (REC) 0.6 60 0.20 29
J—=Ahas4F 0.36 36 0.20 30
HYTHNZT 0.7 70 0.07 10
HFry 1.0 100 1.0 142

FEiug i BAAESDL T A ppt B TOBTHESD 1

#®6 HIEEERFTEE (Trigger concentration limits)”

&4V 74—+ (=NCO)
IR, mg/m’ EM, mg/m®
F—=ANFUT 0.07 0.02
74 TR 0.035 -
TANVT VK 0.07 0.02
| 0.07 0.02

Z1 ¢ 1 mg/m*MDI=0.34mg/m’°NCO
¢ 1 mg/m*TDI=0.48mg/m’NCO

1 mg/m*NCO= 3 mg/m*MDI
1 mg/m*NCO= 2 mg/m*TDI
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HFR ISR N BB © O Wi & S £ 3
VEThHD, ZD72HI2IE, B L 13ES T
ARDEAHHER LA W — BB TRAT X 2 500 4
DER L MBI AT T X B AFIAYE S
N5o B L HTHAM - BREEEAM O D & bl
DR TR ROV, 29 LTHEDEEIHS
PR E, GREA VYT A= NEZH LRV
EEGMBRENHEZ L > TRIREN S 725
Do

VI. #3508, BR20RE

FBICHA M THMAIS X o THREESEEIRKE W
AV IT A= M IRTRO AL EE
PR U272, FBAME T 72 2 0 5D #
Mo Tnb, HERHEIETIEA Y T 42— PO
Y - AR RAE - TS B OB L
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B S N7 FEE DLW 8 B I ISR 3R S Ui AS
HONDLILEH DL TIHNTBEDGE L, Wz
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