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TDI A= 7491 11 0.006 - 0.352 11 0
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A9 - - - -
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A9 - - - -
STEL 8 0534 - 245.353 7 1
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xﬂ—% \ o) =
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AN A = =sie =E7]F 24-TDIRF TWAO0.005 ppm, STEL->
0.02 ppme 2 Algstal lomw 20089 191Y FH&= 26-TDI =%7]F

TWAO0.005 ppm, STEL> 0.02 ppmo2 ALHAT(E 2). =F7|+F

-
SEG
Loro FOT

ACGIH®} {-AFsFARE  Notationo] AAE o] A= &k TS 200
ACGIH®] NICS] U&= B2 Zol7l 9o &% wHd M52 =
<X 2> =Y TDI#EE =<7 |F(=FFH1A)
% | EFA-24-Hel | Touene-24-ciisocyanatel | CHCHN | 0065 | 004 | 002 | 015 | [B4-849)
Hepo]E o Ok
5648 | E2oJ-06-Tlo]x | Toluene-2,6-diisocyana | CHCH( | 0006 | 004 | 002 | 015 | [91-08-7)
D | Aoke]E te (TDI) NOO);
674]| GAMIEACIO]A | Hexamethylene Cigty . - " |
I 034 (822-06-0)]
2 | AopHolE Dilsocyanate 0 | i




7. 979 TDI#HA x=57]

AN

7t Z4=9] TDI#HE =&7]F

a3, de B 2dW T =l s 24-TDI 26-TDIS] =755
Z+zF 0.005ppme.= AAsEa JATHIE 3). 2007d "= ACGIH+= Notice of
Intended Changes®l A Tolene-2,4 or 2,6-diisocyanate(or as a mixture)=
71 2] TWA 0.005 ppm, STEL 0.02 ppm, (Notation : SEN, A4)E &5 TWA
Z 0001 ppm™"’, STEL2 0.003 ppm™"’, Notation< Skin, SEN, A3=Z i
28 As AU webd wA"E e TLV S50l dAsA
endnoteo| 4] A A] &+ IFV (Inhalable fraction and vapor)ol ¢]7&le] A8 Z A
F 8okttt 3k Notationoll 4 Skino] F7FE il wekAd o] A3E W7 5 o
el i velet 24 Fa e E HA S afof gk

<¥ 3> Z=9 TDI#HH »==7|F

718 2,4-TDI(ppm) | 2,6-TDI(ppm)
TWA 0.005, Toluene—2,4- or 2,6-diisocynate

ACGH TLV STEL 0.02(A4, SEN) (or as a mixture) v
Albert — Canada | TWA 0.005, C0.02 -
Belgium TWA 0.005, STEL 0.02 -
Brazil C0.02 -
China TWA 0.03 -
Germany-MAK | 3A, Sa 3A, Sa
Hong Kong | TWA 0005, STEL 0.02(Sen) e %.%%"%gg/jg;@en)
Japan - JSOH | TWA 0.005, C0.02 TWA 0.005, C0.02
Malaysia TWA 0.005 -
Mexico TWA 0.02(A4) -
Netherlands TWA 0.005, STEL 0.02 TWA 0.005, STEL 0.02
Poland TWA 0.036mg/m’, STEL 0.07mg/m’ | TWA 0.035mg/m’, STEL 0.07mg/m'’
Sweden TWA 0.005, C0.01(Sen) TWA 0.005, C0.01(Sen)
NIOSH ILDH 2.5ppm(Ca) -
NIOSH REL Ca, LFC Ca, LFC
OSHA REL C0.02 -
Finland STEL 0.035mg/m’
Ireland %‘1\7‘\]73 %%%?Illgg//rr?f(Sen) ]
United TWA 0.02mg/m’, B
Kingdom-MEL | STEL 0.07mg/m’(Rsen)




I d

°

;g 5

S|
=

=

=

TLV
71Al A2rel A717] o 7] wolth

0.02ppm2. = Hama®} Elkins 59

}

0]
pul

[e)

gE o AA A

AL AAZ TDIC

A

o

=]

<
o~
T

712 24 TDIO| o

7L;<LQE

o QLo A

=
=
7 o] A9 TLV-Ceiling(1963-1982)

-
1

dl, °]

Y. ACGIH TLVY AR ZA

-

4.3%-25%7} TDI|

0]
s

o W T Mg W o w5 nf 8% a o T o =
w g - 1 L < W = RGN X
H & o) oy o = 7 = S
WE & o R oy o o GAFISE
~ O i . T ﬂw._.,._ |
o S m A e R NE R _ R N e
- > ) oo o - ol b
oo = pw B o5 - s R Iy
T KB o 7 & o o LT
T T . T o o oF W
M = R jo- £ on i Np T .o N
W oR o v = o Mo N A T o —
— AT =3 .F_H 0 o Onﬂ Jl | —_ N
% * T oA < o Wﬁ g of B ) om © <T
AR maﬂamﬁ]aﬂr. . O»W rWi EEQ_OIWIO ﬂmﬂ M
claneTal oF B pidnw I
ﬂﬂ%i%%imﬂ (s S® =g XTEx b
B2 Ay W OE o~ == T B m
= Elg : Lf W_l ZT ~ oo X Eo o = ~0 — -
T b WL RN g = T oo mo TGy =T
Ty petyd & Bo EFwa®Za ®
~ oo o=l — | ) .
PH_Pehgw F2 ORE cTrIEr o4
R TN - N A N 80 =
M- oo - o ~ K~ o ﬂ_&m 5 o MM B! m ST ca o
wr _wHEel ®X L E B gR wg
= & N = - . A £ o !
XTIy Erg. RE TwalPE oz
o xe = ] - © [\ T 4 o —
do N Xy T d B A s T = T = N
o ° — &5 = e r _ "o — 2 o) ol
Mo X T el T ®g GRRXED g
m o W T OB ot L ™ o) T do & J) M; No 7o R o
cmalw  LWE s my 2N =T g
S 2T AT g e y ZaPwiEaw i
T - s i L B B
= M BT TRy 7 R e 2% He oo
T e . T st F o AT e A
o B N TR o sl o o B T
X o =) 10 ,ﬁ ut m T ~n 0 0 =o X
Jo 7 Iy 8 o N R ~
5 00 N _Eu o _E % al o 0 T o -~ T
= T o TR o = S T AT o T Mo Z.



o TLVs® FAHH @3}

(O Toluene-2,4-diisocyanate
1959 -1960 : TLV-TWA, 0.1 ppm
19613-1962d @ TLV-TWA, 0.02 ppm
19631-19821d @ TLV-CEILING, 0.02 ppm
1978 proposed: TLV-TWA, 0.002 ppm; TLV-STEL, 0.005 ppm
19794 proposed: TLV-TWA, 0.005 ppm; TLV-STEL, 0.02 ppm
19831 -2003d @ TLV-TWA, 0.005 ppm; TLV - -STEL, 0.02 ppm
19954 proposed : A4-Not Classifiable as a Human Carcinogen
19964 : A4

(O Toluene-2,4- or 2,6-diisocyanate (or as a mixture)
1A9§85 proposed : TLV-TWA, 0.005 ppm; TLV-STEL, 0.02 ppm; SEN;

2004 3-& A : TLV-TWA, 0.005 ppm; TLV-STEL, 0.02 ppm; SEN; A4

2007 proposed : TLV-TWA, 0.001 ppm™"’; STEL, 0.003 ppm™";
Skin; SEN; A3

20079l = endnote IFVE F7}315] o).



ACGIH TLVY Endnotes® Abbreviations< &3 Zto}.

*

(D)
(E)

(F)

(®)

(H)
@
(IFV)
()
(K)
(M)
0)
(P)

R)
(T)
(V)

2007 Adoption

See Notice of intended changes (NIC).

Adopted values or notations enclosed are those for which changes are
proposed in the NIC.

2007 Revision or Addition to the Notice of Intended Changes.

Refers to appendix A: Carcinogens.

Ceiling limit; see definition in the "Introduction to the chemical substances.”
Simple asphyxiant; see discussion covering Minimal Oxygen Content found
in the "Definitions and Notations” section following the NIC tables.

The value is for particulate matter containing no asbestos and < 1%
crystalline silica.

Respirable fibers: length > 5um; aspect ration > 3:1 as determined by the
mem-brane filter method at 400-450X magnification (4-mm objective),

using phase—contrast illumination. R
As measured by the vertical elutriator, cotton—dust sampler; see the TLV®
Documentation.

Aerosol only.

Inhalable fraction; see Appendix C, paragraph A.

Inhalable fraction and vapor; see Notations/ Endnotes section.

Does not include stearates of toxic metals.

Should not exceed 2 mg/m’ respirable particulate mass.

Classification refers to sulfuric acid contained in strong inorganic acid mists.
Sampled by method thatdose not collect vapor.

Application restricted to conditions in which there are negligible aerosol
exposures.

Respirable fraction; see Appendix C, paragraph C.

Thoracic fraction; see Appendix C, paragraph B.

vapor and aerosol.
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<¥ 4> Isocyanate monomers & oligomers? &3 %L FE2]d=
Proposed
NIOSH 5521 NIOSH 5522 NIOSH 2535 OSHA 4247 New NIOSH:
Isocyanate
Monomers TOI. MDI, HDI, TDI, MDI, HDI, TDI, HDI 42: TDI, HDI TDI, HDI, MDI,
NDI, HMDI? NDI, HMDE, 47: MDI NDI2, HMDI®,
IPDI2 IPDIE
Oligomers HDI TDI, MDI, HDI none none HDI, MDI®, TDI®
Sampler impinger impinger coated glass wool/  coated GFF impinger
opagque tube GFF
impinger + GFF
Reagent MGCPP in toluene tryptamine in nitro reagent 1-2PP MAP in butyl
DMSO 42:0.1 mg benzoate
47: 1 mg
Shelf life 7d 0°C 6 mo 25°C in dark 7d 25°C in dark 6 mo 0°C sealed unknown
Sampling rate 1 L/min 1-2 Limin 0.2-1 Limin 1 L/min 1-2 L/min
volume 5-500 L 15-360 L 2-170L 15L 1-500 L
Personal no no yes yes yes
Vapor yes yes yes yes yes
Particles = 2 um na no no yes impinger: no
filter: yes
Particles = 2 um
Half-life of product yes yes no not impinger: yes
= 3x sampling time filter: yes (with
immediate field
extraction)
Half-life of product yes yes no no impinger: yes
< 3x sampling time filter: no
Sample stability 7d 25°C: 78% 28d 25°C in dark: 14d 25°C: 91% 15d 22°C unknown
7d 4°C: 88% 95-104% 42: 80-86%;
47: 94.8%
Laboratory sample impinger: evap/ none ultrasonic extraction in impinger: SPE
preparation redissolve in extraction in ACN/DMSO, 9/1 filter: extract or
methanol methanol SPE
Technique HPLC/RP, HPLC/RP, HPLC/RP, HPLC/RP, HPLC/RP,
isocratic isacratic/ isocratic isocratic gradient
gradient
Detector 1 uv @ 242 nm/ FL ex 275 nm UV @ 254 nm FL ex 240 nm Uv @ 253 nm
LoD® PDA em 320 nm em 370 nm
amount injected 14 pmol 0.7 pmol 14 pmol 47: 0.2 pmol 0.5 pmol
15 L air conc. 1.2 ppb 0.9 ppb 0.9 ppb 47. 0.06 ppb 0.08 ppb
Detector 2 EC (+ 0.8V) EC {+ 0.8V) none UV @ 254 nm FL ex 250 nm
LOD em 408 nm
amount injected 0.5 pmol 4.4 pmol 42: 1.0-1.1 pmol est. ~ 5 fmol
15 L air conc 0.04 ppb 5.7 ppb 42: 0.13-0.14 ppb est. ~ 0.8 ppt
Identification monemer; monomer: retention time retention time monomer:

retention time
aliphatic oligomers
PDA

FL retention time
other isocyanate:
EC confirmation

retention time
other isocyanate:
UV/FL ratio

*This method is under development; procedures may change somewhat pending validation.
=Delermination possible; lacks validation data.

“Usually underestimates concentration; immediate field extraction may improve accuracy.

“Instrumental limit of detection.

Abbreviations: ACN = acetonitrile; conc = concentration; d = days: DMSQ = dimethyl sulfoxide; EC = electrochemical delectar, em = emission, evap = evaporate,
ex = excitation; FL = fluorescence detector; GFF = glass fiber filter, HPLC — high-performance liquid chromatography; LOD = limit of detection; MAP =
1-(g-anthracenylmethylipiperazine; me = menths; MOPP = 1-(2-methoxyphenyl)piperazine; nitro reagent = N-[(4-nitrophenyl)methyl] propylamine; PDA = photodiode
array detector, 1-2PP = 1-(2-pyridyl)piperazine; RP = reversed phase; SPE = solid phase extraction; UV = ultraviclet detector.
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<E 5> /EE 2 Ay 2d JMME EYE X33 F7] 5 TDI F& Hu

T E(pg/m')
= NaF - -
MLy FIHE &9 M3 20 FIAE &Y
2,4-TDI 44 3.170+4.074 3.198+4.822
2,6-TDI 44 48.337+29.710 55.225+43.087"

% 24-TDA %9 /Ny ME S92 43 24-TDI F%7He] A+
741 = 0784(p<0.05), Wd 2wk JHMAE ZH2 T3 24-TDI F =949
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