Isocyanate Emission Tool Box
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Part 4.1
Releases to atmosphere
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El&, FIIZRT & SITSVCE Y MG YIEL, EEMDIPEMTDIE, TDE/ v—KYRITERMEHIE
L ARYDLAVEETOEANCOBHEEICERETHS. MDIPTDIOERIEEALREICEE
[CRHELPT . HKRY Y FORAICHRE SN TV SRS H S, MDIETDIDFEERADE LI
TOREEENTIHERSINA TN D,

HZ5TOERXTIE. MDIESZELLKTDIRI7AYVILELTHEEINSEAS, ChLIEIRIELDD
HEIRVILAVDRBEAIT YLD, IS—T A I ILR—FORED &L S HIBETIEIRL T D& S 4k
FITHBE LAY 72— EOAMDIEBEBRAFICHR S5, RIGEEYW. FEERSTDLSHEX
P FHEBE LAV TR— IS RELEZI7Z7OVILIE, FEICKEHHMFESATEY., RIGE
BYRIZHEET HRYA—ILOK, REAYPDOKICE->THEFMENS, COLS5GT7OYILIF,
RO RTLFO#ITEHZ EDTERVIETRDIzO. ®EIF Y MZFET S,

WHF (HADESIH) TT7VILOHIN, HERENDKREAKITSD, 55T b oHEH SN =7
KL, TCIZKEFDOHS PAHILERKBL T, BEORKEDHES(ZH S, : MDIRTDIOXHRET®D
FHHT1BEETHD, LE=A-T, BEPRIZCETS2RHAOMDINTDIOEEERIE AL,



Part 4.2a
Releases of MDI and TDI from polyurethane processes
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Part 4.2b
Releases from MDI-based processes (except flexible foam)
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Chemical Manufacturers Association MDI Test Program September-December 1999, Roy F. Weston, Inc. January
2000, W. O. No. 05315.001.001
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(175-180°C) TRHENEHT—ERMEMSIND. R1ICHBRERZETT,

=1. BEDEMEETR FMEE (MDIKHEE)

A5 PEE MDIREE ([ SkX3% MDIgRE
ma/m’ H K/3F7 41— || MDLERSEH & fERMDIfE A & R %
= R K (/ ERE)
b (x10 )
b BERVE
Facility A 0.44 2.77 108 336 0.74 1.5x 10
Facility B -2
Line A 0.28 1.78 80 323 0.71 1.1x10 _
Line B 0.24 1.58 a7 318 0.70 6.7 x 10
Facility C 0.83 5.23 36 318 0.70 5 x10°
S 1g = 0.0022 LK 1 R = 1,000 kg = 2,205 &> 1 pg/m’ = 0.0946 ppb
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F—I[F135CITMRIN TS, FEEFIT/NARIILEEICES12mmTEHRIND, KE/NRIVITEH
EERMIEIZ, TLRETERFN, ThThERBIND, O—F—DRI (&, 5ft. x 1. T, EEFIE
11.5gr/sq.ft. DEIZH: S & 5122465sq.fhrDIRETEMIND, COTREE. MEARIHRIEZEL
TEEISNDZT—ROFTITHI S,
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pg/m’ g b BERUK (/R
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1 < 595 6.8 0.0014 -3
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Fﬁ?’?)/<—f§)éo §3[:$E%E7T:To

K3 : F3R—FR—FTR MER

TukR PFREMDIRE ERMDIEH & MD IR E A & #HER %
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Facility B 1 < 315 1469.4 3.24 3
<LoD <2.0x10
FHES: 19 = 0.0022 KL K 1 b =1,000 kg = 2,205 H2 F 1 pg/m’ = 0.0946 ppb
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|.|g/m3 g F BEEVE (/MDIfEfHR)
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7uEA B <top’ DT 3130 7ea <24x10"
1 " -5
Z7akx C <LOD <3.2x10
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BYEETEHEYOPFEELIDICMDIFIFRY A v IMDIZFERL TS, BEESH LS/
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- /m’ g 1 ERE AN (MDIfE A e Rizxt L T)
T <LoD" : ﬂg 397 0.88 <3.4x10°
fFlJ‘ 1
FEAN <L0D1 < 2,176
wmEEL <LOD
(BED) < 3,028
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5DTDIDMEEFHEAERE S Nf=, (Chapman 2004) KHEIFE L ZSHMEOEE T, BIICHESIni4th
DIRIHER ERDICBET D, T H1H1978/9D KA Y DTu and Fetsch DT —4% 1994F(Z1h& 1=
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2. 3—Oy/\TOAIE

FLMDIFARA O RDEBERIZE TR0 —EDWHZE (Maddison and Vangronsveld,
2000;Chapman, 2000) (&, 2D MEH IO R - BERAS I I+ —LEBES I R— 3 vR—FKES
LEONDITIHENHTIEBTRAESN, R—F7OXTREBBEOAMINMMERASINT, R7ICHTRE TR
BEIN-MDIEELRUILAVOELEEENSCHESINI-MDIERZICE D K MDIOFEFEHH K/
—t 2 rAREHEHEIATWLS,

=7 BRMOREZ5D0DITIHENSDOMDIBEHDER

7atR PERUE R EE FEHMDIEHE )V O EERAER MDIfFERIZHT 5

pg/m’ g ko MDIfH] (%)

EGER -1 7 rer (ERE DO EH)

7 50h 1 1.5 76 3,000 4x10°

79 2 1.3 8 6,800 7

757 3 <0.4 <1 1,200 2x10 -,

<1x10

SEGEREE T uy)74-h

73 4 3.7 23 3,500 1x10°

7 5 1.6 18 6,000 6 x 10”

LHFS: MDI &L LT: 1ug/m = 0.096 ppb = 0.34 pg/m° NCO %

5DONIFIFEL -84 TT, 55EICHEEL. RYUAYYIMDIR—RDEL > -{LFHREHF
DURTLEST=, MDI;‘%E!%')O)EHof:ﬁ#ﬁﬁ;‘f?%L\’c%h%’hiﬂuiéhto FNFhDTS
U RTEBIZUFERERL-, RHERITH0.4ug/m THo 1=,

SR A B RETHBCLERL TS (K04~37 pg/m) o = D=8 i dOHEH
MDIDBENB(ZMHETIEGL, EFEE IOV Y I+—LD TS5 FOMDI ko H1=Y OMDEES%
75"3|Z7i’>]1~10gng<‘: LT, 75V D 0DEMAREIg~76gLitE SN, FRD/A—t > FOX(E
<10 %~10 % TH-21=. "—FEGET L VOMEDEKHIER(L. BESN=IELOVYDLAED
LD SRS VST R — FETRCESTHET 35—, WES 1 L OREOA— N
BT TIE THTLE LTHEET A ETHD, CDoLlE. 4 UL THh— FEARBEOL R FO
Hh BRI R L =MDl & — #7579 % = £ &R L TL B,

ActonlF2001 EIZEBEM DR D LA VIR OEETS Y S THHEERIE LIz AIE L
[ZERIEHEA Y T7R—ME (TRIG) . VOCE LI VICRE L TiThbntz, BABICIERIGESR
DLAFTIVT) T ENRRLEHRT) 7HLDBHIZEA > TVE2DODHRBENEENTILVS, K8
[CIETRIGH L EHE SN -MIREDHERAHRE SN TS,

%8 WHEEHMAERYUYLAE /IR ILEEREH, S DOMDIOHEH

VA Z YT BV 7
HESUEIREE EFMDIZEHE MDIfERICx 33 MDIBERERE £RFMDISEHE || MDIfERAICHY
mg/mB g MDIH (%) m9/m3 g ZMDIfKH (%)
0.038 300 4.0 x 10:: <0.01 <10 <3.0 x 10::
0.048 56 5.0 x 10 <0.01 <1 <3.0x 10

HErT) 7HLDOMDIREXER LHPLCEDKRE LRILUTTH 1=, :-EX. LAYV TY
Thiot oS REOMDIAHE SN TERLH L VHHREERGIEL YIFEEIEVO THRENE

IFRETHH-T-=,



REHHER (T 714/ 3—KR—F) SLERHE > DHEH

Maddison and MerckxI& 19964, BXM3HE D hHEEAREMIMER (MDF) TS5 ML OHEHIZDL
THEL TS, MDFIZARY A v UMDICHEBE SN - AREMMEZER O LA TNRATLRT S
LTCHEIND, STV TILIEMDF T O R DEL > 1-3BFDOHRBOHK T 7—h o iERE iz,
ROITIRHNZEZ 1+ DB OERF|) S v FERBRIN-REBEZERTH ELE TS, FREBOREXE
WD TRENEZEZ DLEFLEAI ST,

#&9 4DDOMDFIIZM b DHEH

HEz7— TS5 1~31 TS5 |~32 A% 1~33 TS5 1~34
mg/m mg/m mg/m mg/m
KoL ¥— - 0.13 1.32 0.096
ZFU R 0.045 0.87 0.09 0.045
Ty NRAY FR— 0.072 - - -
Hulsk > 3 0.20 5.0 5.0 0.30

AMHE IO+ —LTOEINSOMDIETDIOHEH

ARME 74+ —LBKIETDIMDI, MDIETDIDRE®R. FIEENODFEFRLFRITEATHIM
HHLTHELNBIBEETHD, E—ILFREI+—LEFTHRO-THIEEZEALVEEIZTFSELF
A7 LzRICEAIT oS, TDIZFERALZARMGER X TLIZEVWT, =)L FROFEEHMIEE
—IVREF—TUDFEBET CLETROT CEMNERKDS ; CHONKRY P2 T VRATLTHD. H
BURTLTIE (ABMICIEIMDIZFERT 5 A—TUERBRELINGL, TASIEI—ILFFa7T
TOEREEODND, BIN=HETIDHZE (X10) (Maddison and Vangronsveld1996; Chapman,
2000) I2BWCTEHBEL— F4EETE500HEE—IL K7 +—L54 VOHKETAELNERES L
f=o HIRIBICEBRELEBEE TG, ST,

£10 BREIA—LHETOELINLD (RLE) HFHOBE

ot BSIBRE FHEHHE RUILEY & FERLESAYST
Mt ELEES F— MIx 9 28
I MDI TDI MDI  TDI Lt=SA YT R—
12 mg/m® mg/m?3 g g (% kD%
MDI  TDI
% %
h—o—+F
1 | a—prxa7 | <0.0001 0019 26 1,760 1400 2x10  6x10
A— LK <0.0001  0.007
L Fii; 0.0005 0.004
h—o—+F
2 a—prx-7] 00125 794 - 420 6x10 —
E—IL PR
~y FLZ L 0.0009 75 — 250 9x10  —
=)L KFxa7
E—)L KR
E—JL KRR
3 a—L K <0.0001 <2 - - -
. 0.5 13,620 510 - 9x10
Ij :: 0.38 _
EHURE . MDI &S 1mg/m®=0.096ppm . TDIZ&& 1mg/m®=0.14ppm

TROMECIEHEEEICHERAL-MAELCEIADILEZYME O HE O B E # 8 A Maddison and
Vangronsveld|Z & 2 T1996F(C#E SN TV S,




Part 4.2c
Releases from flexible foam slabstock production using TDI

TDIZERALE-HERS T I +—LEETENSOHEH

20EULICHIE> T RERS T 74+ —LHETIRNSHE SN DTDIORERAE 05 5 LMNEST
EINTE, N0 TOTSLEEHSEOREACICEREZRK >TELN. EEROMETRERE
LAY 51EHRLEF 61’L7‘:03Tu and Fetschl&19804EIZ %< D 7 T—A%i‘ﬁ%ﬁﬁoyﬁﬁf‘é%fﬁ’ééﬁﬁ L7z
R, 8T 3~8mg/m (400 ppb~1,100 ppb) . if & L T0.1~33.5mg/m &#,EL TLVS, Grey
and ChadwicklZ1979F(Z7ILH 1 RY 5/3—D AOREH300ppb~670ppb&FHE L TLVS, ¥ +
[CEFT2NHBDAELURE., RS T I+—LTOCRICAEE LTS S A—LavEERTIHL
WAL < éh?é: 51221z, TLT3DD TSV FDEY FOREDAEDHER. §IEHEK
T 7 —OF5%E40,000 m /il £ T, TDIERE XS A#300ppbe T2 DA —MHITH S,

KXETODIR—XDTAELRDHE

FMLIZODA YT — M(TDI)Z2,4-TDIE2,6-TDIDEEMTH LN, BRGR)A—ILI AT L
ERGEEDHIEICEY, REARIZELT, E<DELE 224 TORYILEVIZES, HTH
RVEELGARE. BESLUHEI+— LA, TFRXMY—, Bl EEFKTHS, TDIN—ZRDTH
AN DHHIE. ROESLGELSDEGSF-AFICEE SIS TDIOR) A—ILIZH T HHLE, F
B, EtERCRES I r—2ard— R, BLURE, EET ST 2BV OHDARIC
BMLTEEM - EEMREZRAKRLTW S,

Oy Y 7+ —LERE

TOYY I+ —LORE T A —LIXHEEBBFIOFEALET T, TDIERYA—ILERIGSETEESN S,
T+r—LITRERB/ I OHE SRS D, BEBAUART—SXTFLOEICHE SN, FITHRENE S
FTCREATHIILETHEEIND, T+ —LRFRESHBET 4 — b BH8T7 1 — MIkd, BREARKICZEK
Y. BENLRTH. RRIETDINEESABHRINLZDEHC=DIC. BE LR T LEERBEICL.
MEYEHSENCEEF-(TFHEEZE L TRRICHESIE S, Z20%REEZTA ML, TOH
RERMICTT, CMODRETIHAES S R2— 3 vR—N—FEITMERIA TV,

SEERRAY IN—DRESNDHAD1990FEMN 5 1998FEDMITHIE Sh-FHFETORRBEN K12
[SRENATWD, TR MERFBERARF—EDEZRL TS,

£11 7OV 9 I7+r—LTOTRMER

TDIPER SR EE TDI HEHE A PEHEE TDIPEH LR/ TDIERAE
ZutA mg/m° R F/hr, TDIFY K/hr. R R/HECE g/ bv

Facility A 5

$B1H 9.13 0.603 10,560 5.71x10, 57

%2R 8.89 0.504 10,560 5.11x10, 51
Facility B 3.97 0.126 3,522 6.13 x 10 _ 61
Facility C 5.55 0.163 4,357 3.74x 10 37
Facility D 0.81 0.57 10,630 5.38 x 10 54




#®12 870774 1990 -1998 JOvw sy 7+ —LBE
HE & TDI EH& TDISEH R
£A1 R K/hr. R F/hr. (/HERH)
K k/HAF g/bv
9/90 0.135 10,707 1.26 x 10~ 13
6/96 0.240 11,694 2.15x 10 22
1/98 0.220 11,559 1.91 x 10:: 19
6/98 0.240 10,800 2,18 x 10 22

YRy Ko +r—LEE

TDIXRY A )y JMDIEA—Ry FORITETHEASN, —KICZOTOERFYRY FELTH
SENTWDS, HEISNTIZRI 5v T I+ —LICTDIEEMDIN—XDEFEFFINER SN, YRV KT
A—LOHW—Ry bEITENMEOND, A— LT+ —LIFRARICIECEEAIZRASARAENS, &13
[CIF2DODHRETRAESN-ERZRLTH S,

£13: YARY Ko+ —LEE

& TDIZkH & MDI HH &
R K/ hr. AR K/hr.

&gl A 0.019 0.0003

® #B 0.031 <LoD"

RHRR: 02ugim®  (BIEEOBREHND)

B T DNDTHR

KIAZIZFINDHERS T 7+ —LEETHBICRITATDIORBAEEROEBHUNREINA TS, C
NoDTS ME—EDELG >T-TAERELZRADREKE L TEENT, BIEIX19945(ZGlover
&MaddisonlZ& 2T, Ff=. 20024 (ZVangronsveld & MaddisonlZ & - TiThbhit=,

CORDYIEFFRERE SN LSFNCAESNT, ETOIEORELEROBIEFR25IZRENT
W5,

F14 BEXSTI7r—LHhoDOHHERE (BRELEH)

TDI mg/m3
I 5 T+ —LOEE ppb

1 BER)IRTFILIA—L4 0.49
73

2 BER)IRTFILIA—L4 5.94
825

2 EEERYIRTFLIA—L4 1.9
226

3 BERYIRFILIA—L 1.26
180

3 HMEEMARY I RTFIL I+ —L4 0.15
22

4 BREBARARARIIZRTLI+—L4 1.2
176

SIAXHOEENAE LI-RERS T 74— LORETI Y FOBRIBORELEFREEDEHHEZ
RI15ICTRY ., TOREDAERBRIIPVERICHY . HREVBHOLALZTHEL . TOFMZEE
[CAZ2=TA4ICRIERBZFECTEAIRITBVTHERATH S, Lo L., BIERBRICITEENLE
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THhbd, £, REFI7—RELT I FOREICKEIEREFELTEY ., T7—DREDLH Y DR
BEFXZNENORBEALZELDTHS. RITREFFERASA TV IEFORETOERITIKREFLT
Wb, 2FY. REFENELDERRBICEAFTLGZLDTH S,

F®15 HMEBERSTI74—LTAEAHSDOKBRENEFOTDIRE OEHEE

TDIfEH R
TDI BE (/BERE) s R
ppm mg/m3 g/ LFo* %
0.3 to 0.7 2to5 - - Grey &Chadwick, 1979
0.4to1.1 3to8 50 5x 10- Tu & Fetsch,1980
0.02 to 0.85 0.15t0 5.9 25 25x10° III studies: Table 10
0.2to0 0.5 1to4d - - Palfy,2000/2001
ZHES: 1 L = 1,000 kg = 2,205 #> F, 1g = 0.0022 £~ F. 1 > a—F k> (KE) = 907 kg = 2,000 >

* ik, BEIJOv Y I7+—LTOMDIEXRIEZ 1 ~ 10mg/ k> (& 78M8)
BERSITI+r—L7O0ZAMoHHENhATDIOREFDLEE

BERYILE I+ —LEEPICTDIREAELEAESC LFECHMONTVS, BETEMNSHE
HEN=S[HETDIFTDRIKTDIL Y £2,6-TDIDLEEMN LS LY (Nutts 1979) , ChIFRIGEEYHD
2A4-TDIEMAEDRIGEEDANRENC EAETRATH S HFETA—LFM4 D LEOERFD2,6-TDI
DHFEMN 24-TDICLEL TS A UAEL - TEL LD EMNRENT,

RUDLAVRIETORRICEITHEMELEEOELICOVTIEUTSED &, 19795, Grey&
Chadwick, ; 19794, Nutt% ; 19854 . Rando & Hammad: 19974, Tinneberg%s .

RIICHER T T I+ —LHEEE—I FHETELZOTDIREADAERERN SHE LI-EHRA
tEERZERLTLS,

16 3TA80/20-TDIA S>TDIRMEHEED (L

77 b 7+ — A DR FETDIF D 2,4-TDI HeH 2 02,4-TDI
% %
A5T 7 F—A
1* EERY =25 (TDI) 80 27
2* E#ER Y = 27 (TDI) 80 20
3 E#RY =271 (TDI) 80 39
4 %KY =250 (TDI) 80 a1
5 EH#ERY =257 (TDI) 80 47
6* R (TDI) gg ;g
7% WiEt%E (TDI) 80 32
g BREEH A RHR Y T AT L
E—)V FERG 7 4+ — b **
8 2—)\ K%=7 (MDI/TDI) 80 50
9 a—/ K¥=27 (MDI/TDI) 80 21
10 Fy h¥=7 (TDI) 80 33
11 vy k%27 (TDI) 80 37

*Glover and Maddison, 1994 i Nutt et al., 1979 " Vangronsveld, 2001 ** Maddison and Vangronsveld,
1996

TJL—LSIR—2arhoDHH
TJL—LS53IRx—2avid, B o-MaEZ2E -8 EES =OIC, RO LA VERE I+ —L
DEND— FF1EEXIIEROEEDERICEESESABMTHS . RUITRATILEIER) I —F
W+ —LDEH LB — FEELSBTMRATSZTOEREFEATVNS, 7+—LDBRR
HIZECEEEZH >THY., B0t ADOHhTRERIZEET S, HKEMNSHEEZARIE., EBEE
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D, DAV Tr—bo—BIERE - ZBtxFE - BERILEVEOREAR. HhOEBRIN TS,
RI7TIZ, FHERBRELEFOBEKBROARGOCA VYL T7Rr— FOAIERENRINA TS,
(Glover and Maddison, 2000) 5 ® LR— k&, F£f-. BRELEFZOHFEIROTDOMDILEYME
BECODVTORHRVIEELTULS  TDIOBRELETF—2NRR21IITIN TS,

R17 BB IA—LDIL—LSIR—2av7OEANDRETEISAVYSTR—FD
PBSIEEE (BRENERF)

3
AV YTXR— MRE mg/m
7T_A®Eﬁ 2,4-TDI1 2,6-TDI 4,4'-MDI
ERERRRY AT AT+ —2 (TDI) || 0-30 0.05 -
EEHRRY =—F V7 +—25 (TDI) 2.00 0.22 -
ERRRRY = —F L7+ -5 (MDI) | - - 0.048
3 3
TH{E% - MDI &% 1 mg/m = 0.096 ppm, TDI #% 1 mg/m = 0.14 ppm

BEIA—LOBRBEHY T+ VI IEISOHH

F18IZ, Nutth 19824 (THIE LI-#MRMER) T—TILRRAZ T I+ —LOBREH Y T+ VI I
Mo THAEHEARFDTDIRENRENT NS, HPLC F L—X R TIX. LG4 V72— FKRin
MENFEET DML LGN ENRIATWNS, BKRH S &I, TDEM TIE2,4-TDIAB0%TE >
F=TDIDEMARLES, IRT7—H 2 TILTEL-FE (A1524-TDIORMKLLAHD L1=F) &,
26-TDIERYF—ILICK BRI I LE UEEDBENGRBEMZREL T D,

%18 BEBRHYT 1 UITHhoRETZHHAPDOTDIEE

R AR P2
REBRY 7 2,4-TDI 2,6-TDI —#ATDI TDI ic B J 3
mg/m mg/m mg/m° 2,4-TDI 0> 4 &
(%)
1 1.0 2.9 3.9 26
2 1.1 2.2 3.3 33
3 2.1 3.7 5.8 36
EWLRE ; TDI &R 1 mg/m3 = 0.14 ppm

LERDOBEFREDOHARBERELY LEREEICRIF. ADDAAEEZRLTVSDITEELRLA, ZD
MADIBLEVMEREIIERET, BRRAY T« VRS TLERASA TN,

Part 4.2d
Releases of MDI and TDI from prepolymer and manufacturing
elastomer processes
TLRYT—PISR FY—8ETOEZH5DOMDIETDIDOHEH

MDIZLARY v—&ERE TR T—%FALEI SR b —EERMNSOMDIDHEH X, 20024
Carraro, Russo & Lunardon(Z &k > THIE S h =,
MT LRI —REEBADLAHFDRE., RUQRQI0O DT LURY v—%28ET HRIGENSHEH &
hBMDIDBAIEMNTHEON, COTLRYT—IE, BQ)TLRIYIT—ERVA—ILDREREZI T
DIANY RDLE—NFRNTIATEHIETEONSI SR MY —HHMECHRETETHEASINIZ, TD
BHEIL QRESNELIFIRRICE IS, EREZRITTT,

12



£19 TJLARYI—LHMESETIE ; MDIBFHEBE

(1) AR 27V RY ~v— (3) E—/V F~DiE (4) BAETR
s ﬁéiﬁ:ﬁ? AR , .
pg/m ug/m ug/m pg/m

<1

<1

<1

<1

BERSR: 0.2ug/m’

(AIEHBZDREEND)

%%’375\0)3137\ FY—8E1=y FTORONERIETIEHSH. MDIETDIOHH EIEFEIZIEL
0.3 ug/m LARJILHEIZELY (Hurd, 19955, FhiE).

Part 4.3
Releases of compounds other than MDI or TDI from
polyurethane processes

RYHYLE VEETOE AN SOMDIE = IXTDILSNDILEMED
i Fan

COTHFAMIMDIETDIZEBEREE LTLEH, HOLFMEOHELH > =BE. ENLSQ
BRENEAE., FREEROBREVELENBEYTHLINZHEST SHcH. KRUILE HEHETD
TRICHEET HMDEEYVEOBEZEZR D LIRETHSH, —HICHESNLHEEYEICE, KR
JOLE VEETRETHEASNSHMMAGILEYE. B, M - FiaH - BEfmEFo, BRI H
[CEFNIBHIRFEIF O UITAY FORFITERASNLBFIERKIC, EHRICEFENDBHLE
FNd, BEOMELRKICCAoDILEMEN. ERMEARIEEY (VOC) DEBFHIIZEZLLTW
ENEERADIELWETHD,

EREAERIEEY (VOC)

VOCI#t BEILREMEISEFh 5, 4V VEREIE, VOCOMBEERED 2 DITHMNSH S &
EZONTNS, VOCORBDRALRIZE>TRECREoTHY, CASOEREHPMIES
EDHZHOTIEEL, TDIEHIMDIE, HEEN D “FFREMLAMEEN LEISATNS,
LA L. MDI3ZTDIHUSEPA CREIRIET) DEHE (USEPA, 1994hk) TVOCH ) X MZHE b=,
EPAZH :VOC & I#, ASBCOHIERIGI-HS T SHFIAMTHS. L. CO. CO,. HCO,,

EBH—/NT FELIFEEXEE. €L TINH ), CO, <,

EOMNDBHIL, REERIGEZERICKRMIMI, BREECEDVEUNDERTIE, MDIETDIZ
VOCh RS LTV S,

BICHAETOD Y FTHBESNEZRIV—ZVTTANT, ROYPEOHENHKERS T I+ —
LOHETEOHSIETHE SNz, (Maddison & Vangronsveld, 1996)

- AFLroOS4F

- V) a—rEHoEA
- LTy
CZRT

B—OHEITOTSLIE, EOMhDE2A TORYHILE VEETEMSHHINEIMEIZDNT,
MEHIEEM T —FFRELI-, CNO5DOT—F2 T, EDOHREYEMNES L TULSH., EDHRER
TR - BEMICHEDLEREVLEFMNEREINBZIRETHEN., EVWSYRYT - TERA AL A EEE
124 %,
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=87 =

GC-MSH, #2Hh D2 A TDR) I—FTINROR) IRTILROBKERS T I+ —LOE—ILKD
A—LEHETEIR)ILE VRENSCHEINIEOADHBMNL=HRT I VMEOREZRET
BOIFERAINTE:, FHYHISBESINE=T I VED F—2IILEEIX, 3DDRYI—FILIT+—
LEE TS FTAESNEZTNENDEN1ppMUT T, . RUIRTFIL I+ —LDEES A
Uh B DEEX6.5ppmiZ otz T—AMBIE, RIGESRICERASNATLWS=RT = U MEDE—E8
N, BEIREBEFOIA—LIVUARTEHILLKRESIN, BYUIEXT7 I2—Fa1T7EFBT)7THELLEDS
M BWMET+—LFIZEDIBEZTREL TS, MEREEE. KR~NDOHEZISITHE LT AIC,
#HZ < DORIGEBIEASRY F—)LZ AL - EIRE LTS,

FeiaF

WE, KU LA VESERITCTERAIAS AR, RIEZEIERF -1 YRVEY - 2o0OR
VR -TJRY - TFanNy - 7 b2, BIZ, HCFC-141b - HFC-152a - HFC-134a - HFC-245fa®
A, /A Faopoo)Lxamh—Ro0nS A )LARA—RUNEEND, EHICHRE T+ —
LONBTEEIZE<FERAEIA- /OO0 ILAOQH—RUOO—RBTHACFC-11EAF LY OSA
FOHHRBREICEAL T, #Z<DAEHERENHRESNATEY., EERANY FEFE>=CFC-11D/\—F
VEULRNLTORMRIZEAT SEHMEL SN TS, LAL., ThoDZO0WEIL, FEFMSERIZE
ZHLTWAA, AERRE., ERANTOERICEFZTEOEVRETRRICRVNTE, BEFMAINAT
Uéﬁ@%ﬂﬂ@ﬁﬁ%ﬁ%?é@t&tﬁﬁo%ﬂﬂ%?b>7D54F®ﬁﬁ%§®MEfﬁ\
BRENERIDREIL24 g/m IZET DI ENTMY . LEHERE SN TULVZCFC-11DHHE L AL & Rk
THDELDM 2Tz, CFC-11EAFLUIASA RDZDOED, FHIN-LAEDHS50%H. &K
BRSTOAURTEHATHRESNS EHEEFEINATINS,

Part 4.4
Abatement of releases

BEH DO PR AN
IRELER S

1990 K+ [EE TMDIZE=IXTDIOHHICEAL TIFEA ERFINGEM o=, EVLWVSDE, FELFLHHE
HURNILDBEN 1= DITHRFD TN oz, -, (EEVEICEET HERFDOBZTHLIFLEAELDL
21z, EHIZ.MDIB K UTDIFREICHEEEE5ZXT . KRR TREET HEBhHN TV, LH L.
STRHINLDOYEDHSERAHHEEEICHT H2N L OODRFNFEINTINS, 52, THA
A TIHEEYEHRICEIHBEHED ) RV EFEDHBHIRISTAS S AIZEWLNTMDIRUSTDHZ X
A S EHBERERKEENRO AT S,

BREREIBRMOAEZRAVTHEMERICAET 2 &N TED, BUMBERRAERZ Lo £4E
HTHD. ENIE1~100pptDEETREF OAMAEICIHIEEANETIHREREEZFERALEE
TILGHEZERT %, ETLHEICKZOEATOREEN,. THBONSA—2—ELVEILTYT
DB ZER LD,

CDREYIRIZDVWTIEFEERY—ILRY I ZAD/I— k3, 723 Vi) TWMY LIF SRR GET
IWERWTEBAS L TW S,
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PRELER &

BIHS[EN S OMDIPTDIDHEEZEIBT A =-DICTFTELHENRAESA TS, FAESH
TWAETFEITELHEDHT, IS IV TILA Y KESES K WEERKREHEZDHDERIEF
BICKRITAIREE LIS TV D, EDHEEERT NMIRESNDIRERABFICHH SN DHIEFY
BITKTFT B, OHZ DAL FEFEMERZR VN HENOL @SN/ (1 O0y F TS FTHRSLE:
M. EOHFEDRALIZEELTLAL, TLEEZLCEERREDL LLFIKEFOBRSIELIV
BEUENERTHS S,

EHRRESRT L
FEERLIZY FORET

CO2FMTIRAEVERIN TR bEh, IEMICHERAINSHEAN/BERENTE 2, FERIITL
— FRFLEHKRTERENTE, TL— MROFERNMERERHET S LEEITEH—H. S
FU MIBTE2TL— FORBHENZEL G >TWD, AREERIIZBELIEI—DOOXRETHEE
ELTHERASNTER, ZBTOMERSRTLERICESNMRR (RROBERBENR &FMROEM
BEINEL LG D) EHCCETH S, BRVRATLTRE Y VA —FERFRKREED EH oM THK
EMROREGEBENMEA SN D,

TEDSONERERZEEIANETHS :

i
i

4 ik & MDIZE 1= [XTDI & D 45 fh B RE
ERDAA T
EMREBIZBTARR
EHRFRBOEFEFY
JICKBEERDTOA VXY

—_ s —= ==

EMER EHA A DEMERIE, FERRY FORSZRREETE - RETERSIATLS, =
EZIE, REED0.4 misecTRY FOESIAIA—MLDGHE, EMEFMIT25MEHRE, BREEEIC
BTN ADREES S VHBRHEOFHAEETH S, MRMICTDIZRET 5102, HHHE
EETHRENO0.5 m/secEBAMTNE, T L THEMARMIFKETHL2ZNTHSIZLEZHEL TS,
ShoDEEZRNT, TDIOMEZEISFUL D FLHFRARGTREICHD LTS,

FEMERANY FERF L OEEREMFICLESTHERATHOT, FHEROIA TEERTLH L
AEETHD. BEICISCTEMRICHEAL., MNIBORBRATRAMETSIENEETHD, BE
ESNHBEMBHZEHI A LFHLOVETREGL, LALGAL, CORICEVWTEEROF
DEIDFANIDEI—TH D EAGELTIEWNFEL, FERNY FORRITFERS Y ~ THEBBIIZE
ON-ZERZEL TEBEMGEIORNZ L6 L. TOEEREHFARAOEMEFFMZRS L. B&E
MEEZTIHFTLES ., BERAY FOBREFY X, FERMFANY FOAYOTEWZMFEL., &
SHEETSEDIEVWSEEITOEN D, ThahE. Ny FADEADNFEICELRY. HFHRALRE
BTELELLED, Ny FOAYORGETOEEREBRBAICIE ST ZEE BEVISHBET S E 20
CEOITBLETHD, BERRELT, RBLVIT L DERROTOVF U ITAH D, LM
DEEEETIIANER L VOIS LD EFERREZEDHIICHEAL TS, ChERERYIL
BoI74A—LDYYESL L EEOMBREFRGHMBEHERALEZEZETH S, COEEICITEERRK
FEEBEOAVATERANTIZEDLIBZHCILICKY. . FRREMOTHEEZHA TS, I5IC,
BERIILEDIA—LBEOA VY OTR— b ERAICRETHETHLONTWND, EDF=H. &
MRREEEICAD VAV O TR— FOREREIBRSN D, AILERTEIR FTHEEICRKRT S
ENTED, PAVITHR— FORBENEBICHRERY ILE2 074+ —LEHERAT S EFWood FA
1993F(CHEKRL TS,
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FEHRARY FICERZE5&0 T, BIECRESNTDINEEILHLT S, HEHEETIE. HLUDOE
DT LEFERETSZEIZEY., XNDTDEREEMDN30%~40%HiE L TWLNS, #->T, R 5/1\—%
B CEREE) OFDMFRS5E8,. AVOARBREZRYIIN—OAY DAL TEHBITEIRETH S,

EHERANY FICEALTEEIREZZLH D, TOS5DOV DM ETRICEH L TL D,
HBT—RATIE, FHERRNY FATERFERAL-E TR SN, TORBEEENMELDOA-M D TIE
< (9% EREFELTWV), BEENEMLIEASTHD, 21 VDFERAY FORTIEERAY
DOVTVETIIVILIANEEFERT S ETHRAFERY RV -EITTELH20%DTDIREE %
BLESEfz, POULTALFTHEEIZH LT IVLENH D, TOMD7T—XTIE, EHERNY K
FETHERVEHTEETEY., BERATEDOLNIETEETERVEHESILTIVS, R20TIET7
FER=ZDNELLFMRREZEBETHERAINTVWELDERLE A TOFESERESTLIEREEBN
LTS (IRERT—4H) , FHERORKARIEL. 100g0D;EERHT=Y OTDID KiGERYIEF9259
THH LERINTWS, ZDODETORBEEOAYONSHEHAOFETTT, BROERMELLH S
ZERONDG, REBFEBITIE, 8HMAR (100gDFEMERHT-Y25.49) IZEL. CORBEEBENZEY
DA 734 LITEEROEMBRIOBDVICEYVIERICHESIA TS, FLRINEE2S L U3DE
BIZF., FEMEYDRBEANE SO TS, CHIFRIREBEE -2 LITKYTDINBREMNEL i
212 ¢I2&BEDTHD,

£20 FHERBEBEEEICESTATDIRGERDDOAER
TEHER100g 572 D OTDIKISPEAEY
> » \‘0) @ f L.
N O BEEEL B R BE RS
AR 25.4 22.8 24.0
i 22.3 7.3 6.0
i 11.8 5.1 4.1

% - TDIIC X % fafn B miiX 100gDIEER 72 D £9259 TH 5

ERFAHEER S

LEROZDODEERBRBLEEN O DFEERDY L TILIZDWTHREILz, FRAFOEERIZIKET
Hotzo COFEREHEFERDDHTIETDILTDALREINT (BRHEERR : 5mgkg ) . EFRIFKRUR
RELTHETIHIEREDND, EEDHOBRIIR21ITREIN TS, HFIEFEERAY FIZET5
FHERON—tE U T—CZRLTWS, CRIZMATHONERTEETOEENRY RERIZERSH
SIS NEEASRUREZEON— U T—ODEEELRLTLNS, TOfEIX, R20TRS
N 1=100gD;EHER L 1= Y 25gDIEIE STV,

K21 FEHERAS Y R b OFEEROHTRER

Bed M FTREER TDI TDA BEER
% % % % %
(yv7& LT*)
1 nd nd nd 4.0 21
2 nd nd nd 3.2 17
3 0.06 nd nd 3.2 17

BHBR: 0.2ug/m’

(RIEHBRDREN D)

“F B
EEROBEMEEL

LROFERITOY TS VICEYERIEREN TS IO TMRESWEFEELS AT,
BEMETRA FOBRIE., RESLVESERYIEIREBESNE-THYPE LLITREICMYBKRLL I EN
TERIEERLTVD, BERESI-RAEIFRENEORN VLV TRHELER, RIFERERE
WDHBENDM oz, BREADFEERIIBEEETEENTE, ERFEHBZTEFIRTS
CENTESLEHEROTON S,
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KR /18—

MDIETDID T ILA ) KA Z18—FA4 ) ATIE20FE UL, BRELKFRSIA TS, REML S
AT LIEEEFRDFTHEY —F LDOEMERBEZRECTILHICR) TOELVOBKEFEH Ny FE
BLWTW, PILAVUKIERY FASEATAOLDIDELTHE, HHHIA-ZERITESIBL LT
b, Ny FOFFBYVIRFTTWE, DSAVYSTR—LETILAVERIEL., BRESND, 7ILAY
RIZFERESETULVD, Grey& ChadwicklEClemeHH AR Y S/\—DRETDHEMELARL., KEEDYA
UEEIR (A VEVCAVRTL—R) RISNA—2=y FMEERH50%DE LR LB|E L TULNVS,
HEHCHBRAESIN, JBEICE S TIFO%ULEDEVHMENER IN-EHREL TS, ZREDK
EWBRID DAY T r— MEEFBEW O, RIGRIZKEKRIIN—TORELILITEHATE S,

Grey & Chadwick (FBR#IZHRB SN2 = v MIFR I SN—HEDEHEY—FEBEDE=2 YT
LRBENBRBRICHEKD LS CEGE>THEM2ZEREL TS, HHREBEOHRAFALI 5 ZBILRF
ERELEHBRELT, SV —FEREITHESN., REFT M VLZBTREKEFT R VLA
ZoTW<, 0.3%~5%DRET b 1) D LDRENRIF0.25%~4%DFEMEY — 4 L EIHDEREDEN
Hd. LHL. REAKFRFT M) DLICED EEREFDMRITDESCHED, 30%DF Y —F @Y 7E/3)L
TIEELRTRERTERAT DAL CHUY—FDERELHR I SIEEBBRE R TLEFERALTHRS
BOTILAVEIY FA—LERET HIENRAIATWDS, tHOTHA ODKRY S /\—H
SINTWDS, HE 7+ —LEERHETIEEBORFZFML T D, TILAVEEEES &£ THB%
UEDHMEFERIETDICENTELILEMARBRITITL VS, RERICTILHIKBRTHLK
S EB0%EDNHELMEONTULEL, HD 7+ —LHESHIEIZOMBITOVWTHELHRESE
ERALE, IERFKBRTTIVHIVEBEMRZDIET, TILH) THONEEREDEITENG
BMENFON, KTHRONIPELYBEZFICEVIETHSIIEERH L,

KiRFIZEDBREIKTORBIERIGEEE VL DODLWTWETHAS EBbHbND, MDIRPTDIA KD TH
EFTBH0HSPHILTRIESNSZZEFBRIZAONATWS, M AY TSV FTDRSATILTIOD
EBVRTLITIETERETH D Z EMNRST- (Barker&Jones, 1988) .

PR FIERN D F )=V RTLEE>TITHES 2 EMNHEESD, HurdlX1988FIZA F1) XA T24
FIDBBERS TAMY Y IA—LTS U P TCO—BRT—UEBBRT—ODORYF ) —HRIEDOE
RERICONWTRRT NS, 15/I1Z#50,000i 257 4« — FTRELTWAEHRERS IO TSV FT—
BOARUF 1) —HRETIEITDEREAK L F1000ppbDIHEHIS0%DBREMENESNT-, LHL., =
ow&p%lU—xb%@—%ﬁﬂtbfﬁa:av#ﬁcﬂmﬁ%ﬁ%%hto:wjayhvﬁ
5| T7—&E115200m /hTEBEL TV =, R SN—AOTHDI7—DTDIREXKT—TE=4
—TEHGMIZAE SN, EZF4—DoDT—2Ev4 v 070w yy—I2Ebhl-, HODTDIEE
Z20ppbUAFICH T =®HIZ, JEDARUF )=y FRISN—NENREFh, BRESHESS%TE
FLBHTEHERELTRAUFa)—DEONEEEMISEEL LTz, SEDANYFa)—RT F5/3—0D
) — XA TOEBEABEL 2D BELYS VL LAILOTDINRE Sh 2435%748 7+ — LAFMN
BEL SN2z, ETORUF 1) —RYSN—%BET 5 L TRADLIEHERIZIO%
TEZZ EEEN 2=, KDFEAZEFZNA, KBEREVATLNZRESIN TV,

KR 5 13—h 5 DHEK

THEKDHFHICSOVWTIKLHEEDEZRFNH D, BITANDIREEEZFHICE, HFROBMK
DHMRE. RUAKBREEZICEHT HIEEDORAUNEETHD, Z20RIILEVIBENSDKRAD
HKIEIMD T a4 5 L (Chapman, 2000) THMA SN TLNS, THED—DIEKR Y F/A—%FERAL 1=,
ZFLTHSI—ARTLAIRISN—ZFA Lz, TDIFEL LDHKM L BIRHENGEMN o=, LA
L. BREOREERH LT OT I (TDA) AEADEKN oEEHE EShf-, TDAIKEMFIRIC
FEICRCBREND 0, KREBTS5 2 FTHEIRETES (Cowenftl, 1998) . FELDILEY
BOREL—HEICEAMRER (TOC) | BRMAHMHER (DOC) | LFHBMREKRE (COD) MHRE
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SNTWD, #HEimE LTHKDBRICEDHFRNRLH-o T, DHOEKREFZOHKERL &S5 7
BFEEICGE o=, PHMIETREET SERYM LN CBRESNEEARDIEZEDEDERHICHEST
BEINGINELESE, DROBEVKRDRATLLY FEHRLED X T LOAN—REGIERT
HED. KRY FN—~DEDIEEELTLVS (Griggs . 2000) ,

TDIRgEMIEEHE . /4Oy TS5 FHE

BEEXOAEFILEERERAVTTIDIZRESEIMELZTHE >z (19785F) , ZRHOTDIAEE
ETHoTHEFMERIgHT=Y DIREEENIF0.3~059TH o= EEZMEL TS, ChoDHIEEFR
20CRAHZENHES, CFC-11 (K& LTEEMICHERAIA TV OFEICHEVRINES Fi-
WESNTWD, BIEERL. RUDLEZUMEL L TLESFERAIATWA NI IFLUODTIY

(TEDA) I2DWTHEMRDIRBEEENIEIKREVD, REBELFEIFEN EEZHREL TV (ShIERE
SNTF-TEDANEERNOHEARDRAKRESINDOTHAS EBOND) , FEiERERAL-TDIE
%= ECFCOEYRIZEE T B2 EE L ME A GansZ & Sporon-FiedlerlZ & > T ahf=,

Stuttgart KM Gans E WD HEFMAEZ L EEREXBTRY DL EZ UHSDBESENSDTDIDRK
EECFCOEIMEEZRBREL /MOy F TS5 FOMATHMICITH 27z, 2ONMAY R TS
b CHEIZEH AT RERIER A Nutt & Skidmore M SIRE SN TULVD, 5K, HETIEITDIOKREDE
MO9%LEIZHEY . FFCFC-MDEYRELAIEETH 1= & EZHEL TS,

SEMERAIBOSEXH., HEEF1978.1979; Gansfth 1983, ; j#%F. LLUA, 1984; Sporon-Fiedler, 1986;
Nutt and Skidmore, 1987

TDIRRENEEHE  EHRBIEZFE > - KRER 7 —ILRER

EUDITER., To9—9 ., RULF—OHER)ILEAVI+—LTS U MIRESINATINSEL
DEERBRERHETD/IRAOY FRAT—ILTOTA MERIZDVWTHRENZShTWS, ChHDH
BTHER, Fh. BELUTDULIEI FoH=YDIAR MIBETE5T— 2N REAFAREIZAE S TS, 7
FLULEBEHZINTVWAZDDRMNAY SN—HOTTDIEBRE ATV, /EIX b+, Eixa
A b, MEBRBDEEAR—RAEERWICELSOEDEMICE - TEZ 51-0. SHIRATRENL
MIBAKIZT BEHICIEHER)ILEVAS T I+ —LOREICFEREINIMEEETH ST &M
WETHD, ARXAMIFER, DH/TSV PHLDOHEE, BELBRAR—IPZDOEIDERIZEHLER
LT3, EEOBRAXEDHIRBISEGLLEFREFHERFAT I ETERTHIENERD, HIH
?@%Hﬁ%%ﬁ@&%ﬁ?ét%ﬁorﬁﬁzaj7¢—A®%ﬁ%4>#6m&énémﬁ§€
HH £ %80,000 m /h Mi545,000 m /h~, XD LEEHEEBKSIHN SBIED LSS DWREBIZEZ ST
ETREL LIz, COERICHIMMNDLTIEESOTDIREILEEM L TULVRLY,

AXMHREEBRDE S BEHERICE >TRELEAINDGEVWD L ZHESERADHR
TRY 5 LOFRTIE.—BMICTHETEASNLTDN FoB-YDIAR MI25FLOF—5—TH
% (20014F) .

£22 $GEIA—LBENDS THTDIOKREMNES)SE

BRI OTDIHEE BB % O TDIMEE % R
7 AR mg/m’ mg/m’ 0
RYZRF )L 0.49 0.012 98
BERNRRY =TV 5.94 nd (<0.001) approx. 100
BEERY =27V 1.9 nd (<0.001) approx. 100
g @ TDI %% 1 mg/m3 = 0.48 mg/m3 NCO % = 0.14 ppm

nd = &hd
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TJL—ALSIR—2arh oD HDiRENE

R23TIE. FHERBELEZRBW-FEOMDIEWITDIR—ZADR) 9 LB ITA+—LDIT L—LS
SR—2 a3 VIBEMSHEH SN AMDISTDINHHEEADIIR %R L TLV5 (Glover and Maddison,
2000),

£23 JL—LSIR—arIEISHHEINAMDIETDIDOKRENE

7 A —LDOFEE HetimE BRENIRRTOMRE BRENEE DR E FRFEMESh R
3 3

mg/m mg/m %o

Y27 (TDI) 2,4-TDI 0.31 <0.02 >94
2,6-TDI 0.053 <0.02 >96

RY =27 L (TDI) 2,4-TDI 2.12 <0.02 >99
2,6-TDI 0.24 <0.02 >90

H Y =27/ (MDI) MDI 0.05 <0.03 nm

nm = 4T 5fE

ﬁ%mﬁém%tﬁwmmxmmmwét@%EMEH%k?@%MT?ﬁ@MM@Q%myﬁﬁ
TDIT0.02 mg/m & RHRRL T OMIEE 5> T3,

FLEEEL, FRRPOIRIERE. —BRIERR. ERRILEY. BFROI7 VEKREORELE
[CEALTI|EZTHEO-TL D, ZLDHE. ARBFBREBRENZDELS EFTED LIz, COHE
FREADFERERAVNTIT DNz, TR RICLEOHEIXZD TSV FTORRKLERENZR
LTS, LHL. CORRIXI1993FIZTET LTSN, BEE. 7 VEKREOT I VEOKRL
HREDILEMEEZRET HEERVEBOOHTELVEELHY . 73 VEOHEETEBRLUEINE
MHRAMERESN TS,

FiaF, 72 UMEOEOMDOIEFMEDKRELE

MDIOTDILA DB DBRENEE ZDTHRX FOFEEICITA SRV, RRBRELREICHT H2FGE
RYBAHIZT H=OICF, SHICELKDRELFIANBETH S, TaEIZRSN=5AE, MDIXIX
TDIR—XDIEALHHEEINSILEYEDRECEA LS DEREZRBEITSILDTH S,

DAV OT7R— FEDHBHICET 555X

CNoDHRBETIIFREDNSS., —RBICHHESINLIMED FRELER & THRELER] TO
AENERESNA TS,

BERSTI74+—L
Gover and Maddison, 1994 ; VOC$ - »*FL 2o 054 K- LI Y - 73 UEsE - €8
fiREE - AR A - NOF VLAY - D/ —IVEEKE. &
Vangronsveld, 2001 ; $##% - &a%| - 7)) 2—)L¥E - lEiAE7 = %8 - VOCHE.

BEE—ILFI+—L
Maddison and Vangronsveld, 1996 and Chapman, 2001 ; VOCH%E - fsBhE3#k7 = 48

IL—LFEIR—PaY

Glover and Maddison, 2000 ; —E&1bix%k - ZERIER T - 7 ULKEEE - 1EfE - EFE1EY
(NOX) - HEERT I - VOCHE - B H X

19




BERSITI7+—LéER—F
Maddison and Vangronsveld, 2000 ; 7 = i - ##&I - &' \) 3—JLEE - RiaHl - SLREH

Actone, 2001;

VOC#gé& kLT Y

MDIETDI : HEH ERRENEBIZEAH AT —2 DHE

RAUFINFTORTIHESINET—E2DENTH S,

F24: [RELFROMHDOER

A IV T R — bOE

A ® B OE FERER PeH =R M ELEARICH TS
%
MDI
3 = -
BEEIOvoK—F 2to4x10 20 to 25 (3to7)x 10" (3to7)x 10
3 )
BEA—F (KEGEH) (<0.4t0 1.5) x 10 <1to 76 (<8 to 250) x 10" -
EHEA—F @EEH) <0.01 to 0.05 <10 to 300 (<2to0 350) x 10” || (<2t0350)x 10~
RERHER 0.05 to 1.3 — _ —
0SB 0.2 to0.4 - - - 5
BEE-ILF (0.1t0 10) x 10" <2to 790 (2to 60) x 10 (2to 60) x 10
AV R Sobg Y 48 x 10 - - -
FLKY T —sE <10 x 10'2 - — —
HENE <10x10 - — -
ISR FT— 3x10 - - -
TDI

BKERS T+ 0.2to 8 - 25 to 50 (2.5t05.0) x 10"
REE-LF 0.004 to 0.5 (1.8 to 14) x 10° 6 to 90 (0.6 to 9) x 10°°
JL—LS53R—3Y 0.05 to 2 _ _ °
BRBHYT VY 4to6 — _ _
ISR FT— 3x10°

EHRE: HKEL LT, MDI 1 mg/m3 = 0.096 ppm TDI1 mg/m3 = 0.14 ppm
AAFFESIEEE (50°C): Y1)y MDI 1to 2Xx 10” |.lg/m3

. TDI

6 3
1.2 x 10 pg/m

* Results of Tu and Fetsch, Chapman and Maddison and Vangronsveld (Table 15), combined.

R25TIEITDIMHEDBRELEICE L TEROON=T—E2NREN TS, MDIFRERECEI L TAF
HEDT— 2 ITEND. TNERELEFOHFHREINERFMES Y HEVDHDIEHESITEVD S

THb.
#&25 : TDIREVET—2 OEH CEHERRY F)
lﬁfﬁ&@ﬁﬁ%ﬁ lﬁfﬁ&@f&;ﬁﬁ AR .
A & mg/m mg/m % b2

BEZR57 * 22
RYT—FLI+—L 0.8 to 3.0 <0.001 iH 100
RUVIRFLIA—L 0.25 0.006 o8

IL—LFIFR—Yay 23
RYUI—FILI4—L4 0.25 to 2.1 <0.02 90 to 99
RYIRFIL I+ —L 0.42 <0.02 >94 to >96

R2ATREINT-{EIX Z D“Part 4 of the ToolboxX’ D ZNE THRADHFTEIHEINTLAIHENLD
BHTHD, —EOHRIX, AP THERAINBIBREOMD, TDIORAZEEH/NN—L-HETHY. it
RO THUDAEEIBNAREINS LN -HRADEREEZRTELOTHA S,
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BERIEEIMERAIN=CA VI TRA— FORBREIZNT HEBKETHD, FRIFAIVLTR—FE
EHEAE (9/ FY)BWIELRLEER (%) OEMFEICHEEDVTLS, HIRBEMSOHHBEIHRR
EICREFLELEICT EFLZLDT, %KE@EN%%—Q—’GIitg\O 3Fﬁl:k§ﬁ1ﬁ§®ﬁi’§?ﬁ—
ROBERS THHTIE. BIE SN ZMDIEMDIEREDN[<6 x 10 % ~ 6 x 10 %] DEEIZH Y .
Zhix, [<08mgit ~ 2 gtl DEEIZZELL, RLEAEOZVTDIOARIBHTHIHER T IO

3 3
E—)L B TEDONBIDIEDOHEIL[25x 10 % ~ 9x 10 %] T[1 g/t ~ 90 git] DEFEIZZ L LY,

MDITIXB{RELERNEEOCERIELXEIIBOHTEL HKEINCOEHETRIESE LTERAINSED
P TRLELVREIETHIEEBRETORFE ( 2002FR7E) TH5 0.1 mg NCOE/m® (0.3 mg
MDI/m3IZZ LY & YBIELY, iE- T, R25THEHEINTUVABREMNIESRIE, TDIOTDIR—RD T
L—LSIRx—> 3 viEIFICERAINS,

Part4.5
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