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| CAS No. TLV-TWA GHS
1- TLV-TWA ( : ) Class
0.1ppm A4 or Division /
| | 1-bromopropane ACGIH /2013 / NTP
2014 13 /IR
| | CsH7Br ]
TLV Basis REACH
| CAS No. | 106-94-5 CNS impair,peripheral ) (SVHC)
neuropathy,hematological & 1 OECD
repro toxicity(male & female) HPV
pH SDS DFG
110 2010
E.ng 0.5ppm / 2.5mg/m3 2
.3kPa
18 /2012 2010
SDS H
SDS /2012
4,000 - <5,000 25 9 19 0919 979
1-384
[] 200
[ ]
8 33




GHS 2008
4 20 132,000 ppm 4 LC50 7,000
ppm ACGIH 7th, 2001 4
HSDB 2006 ICSC 2004
2 2 EU Xi; R36/37/38
EU-Annex |
250 ppm
FO F1 ACGIH T7th,
2001
2
HSDB 2006 6-19
ACGIH 7th, 2001 EU Cat. 2;
R60 Cat. 3; R63 EU-Annex |
ACGIH 7th, 2001 1
ICSC 2004
3
3
EU R36/37/38 R67 EU-Annex |
28
13 ACGIH 7th, 2001
2 2
1
1- 95.5% 19
2 ACGIH
7th, 2001 1 EU Xn; R48/20 EU-Annex |




6.60 ppm

0.66 ppm
NTP 1-

NTP
LOAEL 62.5ppm
LOAEL

LOAEL

50 ppm

125 ppm

10

10

NOAEL

5 ppm

0.5 ppm

FSH

LOAEL50 ppm

LOAEL50 ppm

0.5 ppm

NOAELS5 ppm

10



3- -1-
CAS No. TLV-TWA GHS
3- -1- TLV-TWA ( )
0.1ppm Skin;A4 Class or Division /
ACGIH /2011 /
3-Bromo-1-propene Allyl
bromide TLV Basis
Eye & URT irr
| | CaHsBr
| CASNo. | 106-95-6 DS
pH
119
71
142mmHg
25
SDS
SDS PRTR
2014 2-81
12
10 t/Y




GHS 2006
3 LD50=120 mg/kg RTECS 2006 3
LC50 30 =10 mg/L LC50 2 =10mg/L RTECS 2006
LC50 4 =35 mg/L 7.1 mg/L 3.5 mg/L
710 ppm
° 142 mmHg 25 18.9 kPa 187,000 ppm
710 ppm 90%
ppm 3
HSDB 2006 1A-1C
1A-1C
1A
1 HSDB 2006 1
HSDB 2003
3
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CAS No. TLV-TWA GHS

TLV-TWA SDS
250ppm Class or Division /
ACGIH /2007 / 2.1
Butene Butylene OECD
Mixture of all 4 TLV Basis R-phrases S-phrases HPV
butene isomers Body weight eff
CsHs Chemical Book May act as an asphyxiant or
CAS No. 25167-67-3 slight anes.thetlc at high vapor concentrations. Vapor
concentrations are not usually a hazard at room
temperature except in enclosed spaces.
CLP GHS
NGL SUPPLY CO.LTD. ~ SDS 60~100 Health hazards
Eye Not a normal route of exposure. May cause frosthite .
pH burns to the eyes conclusive but not
185.34 Skin  Not a normal route of exposure. May cause frostbite sufficient for
6.26 burns to the skin. classification
2025mmHg Ingestion Not a normal route of exposure.
20 Inhalation May cause respiratory tract irritation.
NITE Excessive inhalation may cause central nervous

system effects (headache, dizziness, tremors, loss of
consciousness). May cause asphyxiation.

/2012 CAS Common
900,000 - <1,000,000 Chemistry No CAS Registry
Number
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ACGIH SIDS

TLV Recommendation

The recommended TLV-TWA for butenes is 250ppm 574 mg/m3 . This
is based on lack of weight gain in female mice exposed by inhalation six
hours/day, five days/week for 105 weeks to 2,000 ppm of isobutene NTP,
1998 . For 1 -and 2 - butenes,the lowest NOEL by inhalation was
2,500ppm in rats exposed six hours/day,seven days/week for 39-46days.
Exposures to 5,000ppm or more lead to decreased food consumption and
loss of body weight ACC, 2004b

-12 -

JETOC WEB



| CAS No. TLV-TWA GHS
| | 2- B TLV-TWA Class
| |2-Butene 3 Butylene 250ppm or Division /2.1
ACGIH / 2007 / SDS OECD
| | CaHs
HPV
CAS No 107-01-7 TLV Basis
590-18-1 cis

624-64-6 trans

pH

139.3 cis

105.8 trans

3.7 cis

0.9 trans

1,410mmHg cis

1,592mmHg trans
at 20
SDS

Body weight eff

sec-

SDS

/2012
900,000 - <1,000,000

SDS  CAS No.
107-01-7
[]
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GHS 2008

300-400 mg/L PATTY 5th,2001
10057 ppm
3 IUCLID 2000
PATTY 5th,2001
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CAS No. TLV-TWA GHS
| 1- (o TLV-TWA
| 1-Butene o Butylene 250ppm Class or Division /

ACGIH /2007 / SDS 2.1
| CaHs
OECD
CASNo. | 106-98-9 TLV Basis HPV
Body weight eff
pH
185.34
6.26
1,986mmHg
20
SDS
LLDPE /2012
SDS 900,000 - <1,000,000
sec- [ 1]
GHS 2008
15 30% PATTY b5th,
3 2001 22.7% IUCLID 2000

-15-




| CAS No. TLV-TWA GHS
2- TLV-TWA Class
250ppm or Division /2.1
| | Isobutylene Isobutene ACGIH /2007 / Sbs OECD
HPV
| | CaHs _
TLV Basis
| CASNo. | 115-11-7 URT irr
Body weight eff
pH
139
6.6
2,310mmHg
(25 , experimental)
SDS
- /2012
- 900,000 - <1,000,000
[ ]
t SDS 1
GHS 2008
LC50 270000 ppm 1
3 40 % 400000 ppm SIDS
Access on Aug. 2008 3

-16 -




CAS No. TLV-TWA GHS
TLV-TWA OECD
HPV
-1,3-
Tetrahydromethylphtal 0.007ppm / 0.05mg/m3
icanhydride 0.015ppm / 0.1mg/m?
Methyltetrahydroiso
benzofuran-1,3-dione /2002
| | CoH1003 SDS
| CAS No. | 11070-44-3
pH
38

150

10.1mmHg

(150 )

SDS
/2012
sSDS 7,000 - <8,000 1085
PRTR
2014 12 1-265
1000 t/Y 124

17 -




GHS 2008

4 LD50 1,900 mg/kg 2,102 mg/kg 2,140 mg/kg SIDS 2005
LD50 1,930 mg/kg 4
2 4 SIDS 2005 moderate irritant
2
A SIDS 2005 10
2A
1 CERI 2001-62 2002 4 2005
1
1 CERI 2001-62 2002 4 2005
1
CERI
3 2001-62 2002
3 1997
3
7
MTHPA . 1 MTHPA
1
. Drexler 50pg/m3
TWA 50pg/m3
Nielsen 380pg/m3 . MTHPA |
168-233 ng/m3 0.007 ppm (0.05 mg/m3)
(62% vs 61%) 0.015 ppm (O.1 mg/m3)

MTHPA-IgE (58% vs 71%)
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CAS No. TLV-TWA GHS
TLV-TWA OECD
2- | 20ppm A3 HPV
ACGIH /2000 / DFEG

EGBEA MAK-Wert (2007)

Ethylene glycol monobutyl TLV Basis 10 ml/m3

ether acetate Hemolysis 65 mg/m3
2-Butoxyethyl acetate 2007

SDS 2
‘ | CsH1603 2007
| CASNo. | 112-07-2 4
SDS 1986
C
GHS
pH
63
192
0.375mmHg
SDS
SDS /2012

1,175 118




GHS

2010

2011

LD50 1500mg/kg SIDS access on June 2008

SIDS access on June 2008

June 2008 ACGIH 2003
LD50 = 1500 mg/kg

LD50 = 2400 3300 mg/kg

SIDS accesson
A3 2

SIDS access on June 2008

SIDS access on June 2008

400 ppm 2.6 mg/L 2 SIDS access on June 2008
18 22%
2- 360-480 ml
SIDS access on June 2008 50
30-60 ml
SIDS access on June 2008 23
63 ml
SIDS access on June 2008
1
30 4 2 400 ppm/4h 90 6
0.71 mg/L/6h
4 6 2
2.3 mg/L 90 0.71 mg/L
SIDS access on June 2008 2
2
14
62.5 125 ppm 2

SIDS access on June 2008
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CAS No. TLV-TWA GHS
TLV-TWA OECD
2- 2- 10ppm ®V  — HPV
ACGIH /2012 / DFG
Diethylene glycol monobutyl MAK-Wert (2007)
ether TLV Basis SDS 10 ml/m3
2-(2-Butoxyethoxy)ethanol Hematologic,liver & 67 mg/m3
kidney eff 2007
| | CgH1803
1.5
| CASNo. | 112-34-5 1999
C
pH
68.1
230.4
0.0lmmHg 20
SDS
/2012
SDS 20,000 - <30,000
2-422  7-97
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GHS 2008 2009

14 ECETOC
2 TR.64 1995 PATTY 5th, 2001 highly irritating IUCLID
2000 2
2000 mg/kg 2130 ul/kg 1000 2000 mg/kg
DFGOT VII 1992
DFGOT VII 1992
2 DFGOT VII 1992 , BUA Report 204 1977
DFGOT VII 1992
2
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CAS No. TLV-TWA GHS

‘ | TLV-TWA Class
‘ |1-Propene Propylene 500ppm A4 or Division /2.1
ACGIH /2005 / SDS IARC
‘ | CsHe
| CASNo. | 115:07-1 TLV Basis (Vol. 60 ; 1994)
Asphyxia;URT irr OECD
HPV
pH
185
48
10 atm
19.8°
SDS
/2012
SDS 5,000,000 - <6,000,000
SRI:CHEMICAL ECONOMICS
HANDBOOK
GHS 2008
PATTY 5th, 2001 ACGIH 2006 , ACGIH 2006 ,
3 PATTY b5th, 2001 ACGIH 2006
3

-23-




CAS No. TLV-TWA GHS
TLV-TWA
0.1ppm Class or Division /
hexafluoro-1-Propene ACGIH /2009 / 2.2
Hexafluoropropylene OECD
TLV Basis HPV
| | CsFs .
Kidney dam SDS
| CASNo. | 116-154
pH
156.2
29.4
4.9><103mmHg
25
SDS
/2012
SDS 5,000 - <6,000




GHS

2008

LC50 4 4 >1200, 1830, 2800, 3060 ppm ECETOC JACC 48 2005 1
3 1 3 2 4 4
320 ppm

1000 ppm ECETOC JACC 48 2005 ACGIH 2007

1 1

ECETOC JACC 48

2005

90 1 6 50 ppm

ECETOC JACC 2005 14 1 6
200 ppm 90 31.1 ppm

ECETOC JACC 2005

1

-25.-




CHEMICAL ECONOMICS HANDBOOK

| CAS No. TLV-TWA GHS
| | TLV-TWA ( ) Class
Propionaldehyde 20ppm ( or Division /
Propanal ACGIH /1998 / (2005)
| | CsHeO _
TLV Basis
| CASNo. | 123-38-6 URT irr OECD
HPV
sDS
pH
81
49
34.391kPa
20
sDs
2,000 - <3,000
SRI

-26-




GHS 2008
LD50 2 800-1600mg/kg 1.7g/kg ACGIH 2002
4
4
LC50 62mg/L 30 4 9228ppm  ACGIH 2002
4 417000ppm
TSCA 0.5ml 4 14
moderate to severe irritation ACGIH 2002
2
24
ACGIH 2002
0.1ml severe moderate
2A
10 ACGIH 2002
32 86mg/L 30 40 14
2 2
ACGIH 2002 2
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10

CAS No. TLV-TWA GHS
2,4- TLV-TWA )
25ppm Skin ) Class or Division /3

Acetylacetone
2,4-Pentanedione

| | CsHsO»
| CASNo. | 123-54-6
pH
23
140.5
2.96mmHg
SDS

ACGIH / 2010/

TLV Basis
Neurotoxicity;CNS impair

SDS

OECD
HPV
DFG
MAK-Wert (2006)
20 ml/m3
84 mg/m3
2006

2006

2006

SDS

/2012
3,000 - <4,000




GHS 2008

LD50 760, 1050, 890, 1410, 970 570 800, 1000, 55 mg/kg bw SIDS Access
4 on June, 2008 PATTY 5th, 2001 8 4 1 3
4
LD50 1370 790 4870mg/kg bw  SIDS Access on June, 2008
3
3
3 LC50 = 1224 ppm/4H 3
485 mg/kg LD50
2.619 mg/L LC50
SIDS Access on June, 2008 790 - 1370 mg/kg
3
SIDS Access on June, 2008
SIDS Access on June, 2008 3
SIDS Access on June,
2008 HSDB 2007 3
2 10 11 500 mg/kg/day
2
2
500 mg/kg/day 90 76.9 mg/kg/day 2
2
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11 1- -2- 2- _1-

1- _2-
| CAS No. | TLV-TWA | GHS
| - 2 TLV-TWA | SDS Class
| ' 1-Chloro-2-propanol ppm  Skin; A4 | or Division / 6.1
ACGIH /1999 /
| | CsH/CIO R-phrases | 10-20-36/37/38
| CAS No. ‘ 127-00-4 TLV Basis S-phrases 26-36/39
Liver dam .
Chemical Book
pH
126.7 1- _2-
2 -
/2012
<1,000
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NTP TR 477 STUDIES OF 1-CHLORO-2-PROPANOL  September 1998
CARCINOGENICITY

Humans

Several studies in the literature examined mortality in men assigned to
a chlorohydrin unit that produced ethylene chlorohydrin and/or
propylene chlorohydrin from 1925 and 1957. Greenberg et al. (1990)
reported statistically significant excess mortality due to pancreatic
cancer and leukemia in men assigned to the chlorohydrin unit for 2 years
or more during the period from 1925 through 1957; six deaths due to
pancreatic cancer (0.7 expected) and three deaths due to leukemia (0.4
expected) occurred. A fourth death due to leukemia occurred in a man
assigned to the chlorohydrin unit for less than 2 years. Nine of the ten
decedents worked in the chlorohydrin unit between 1935 and 1945. The
six men who died from pancreatic cancer were first assigned to the
chlorohydrin unit between 1929 and 1944; their cumulative duration of
assignments ranged from 2 to 30 years and averaged 12 years, and they
died between 26 and 48 years after their first chlorohydrin assignment.
The four men who died from leukemia were first assigned to the
chlorohydrin unit prior to 1937; the average duration of their
assignments was 9 years and ranged from less than 1 to 16 years. They
died between 18 to 39 years after their first chlorohydrin assignment.
Significant trends with duration of assignment to the chlorohydrin unit
were found for both cancers. The authors concluded that the observed
excesses of pancreatic cancer and leukemia were primarily associated
with the production of ethylene chlorohydrin and/or propylene

-31-

chlorohydrins although quantitative measurements of exposure were not
available.

A second retrospective study was conducted at the same chemical plant
to verify the previous findings of cancer excesses among 278 men with a
mean duration of assignment to the chlorohydrin unit of 5.9 years and
mean duration of follow-up of 36.5 years (Benson and Teta, 1993). During
1979 through 1988, two additional deaths from pancreatic cancer (0.9
expected) were reported, bringing the total to 8 observed versus 1.6
deaths expected. There were no additional deaths from leukemia, but the
three- to fourfold increase in risk for lymphopoietic cancers persisted due
to new cases of non-Hodgkin’s lymphoma and multiple myeloma.
Increases in risk were seen for total cancer, pancreatic cancer, all
lymphatic and hematopoietic cancers, and leukemia with increasing
durations of assignment to the chlorohydrin unit. The data were
insufficient to conclusively identify the causative agent or combination of
agents. However, the authors suggested that high exposure to ethylene
dichloride, perhaps in combination with other chlorinated hydrocarbons,
was the most likely agent. IARC has found insufficient epidemiological
studies for ethylene dichloride, bischloro ethylene, ethylene chlorohydrin,
and propylene chlorohydrin to determine the carcinogenic potential to
humans (IARC, 1979).



14-WEEK STUDY IN RATS

Groups of 10 male and 10 female F344/N rats were administered
1-chloro-2-propanol at concentrations of 0, 33, 100, 330, 1,000, or 3,300
ppm (equivalent to average daily doses of approximately 5, 10, 35, 100, or
220 mg/kg) for 14 weeks. All rats survived to the end of the study. Mean
body weight gains of 3,300 ppm rats were significantly less than those of
the controls. Water consumption by the 3,300 ppm male and female rats
was significantly less than that by the controls. A minimal to mild
anemia was observed in exposed female rats. The cauda epididymis and
epididymis weights of 3,300 ppm males were significantly less than those
of the controls. The percentage of abnormal sperm in 3,300 ppm males

and the concentration of epididymal sperm in 330 ppm males were
significantly increased compared to the controls. Kidney and liver
weights of males and females exposed to 100 ppm or more were generally
greater than those of the controls. The incidences of acinar cell
degeneration and fatty change of the pancreas in 1,000 and 3,300 ppm
rats, hepatocytic metaplasia of the pancreatic islets in 3,300 ppm
females, cytoplasmic vacuolization of the liver in 100, 1,000 and 3,300
ppm males, and renal tubule epithelium regeneration in 3,300 ppm
females were increased compared to the controls.

14-WEEK STUDY IN MICE

Groups of 10 male and 10 female B6C3F mice were administered
1-chloro-2-propanol in drinking water at concentrations of 0, 33, 100, 330,
1,000, or 3,300 ppm (equivalent to average daily doses of approximately
5, 15, 50, 170, or 340 mg/kg to males and 7, 20, 70, 260, or 420 mg/kg to
females) for 14 weeks. One 330 ppm male died before the end of the study.
Mean body weight gains of exposed groups were similar to those of the
controls. A minimal anemia was observed in 3,300 ppm males. The right
epididymis weight of 3,300 ppm males was significantly greater than
that of the controls. Kidney weights of 3,300 ppm mice, liver weights of

-32-

1,000 ppm males and of all exposed groups of females, and thymus
weights of 1,000 and 3,300 ppm females were greater than those of the
controls. The incidences of pancreatic acinar cell degeneration and fatty
change in 3,300 ppm males and females and cytoplasmic vacuolization of
the liver in all groups of exposed females were significantly increased
compared to the controls. The severities of renal tubule cytoplasmic
vacuolization were greater in 1,000 and 3,300 ppm males than in the
controls.



2- -1-
CAS No. TLV-TWA GHS
2- -1- 2- | TLV-TWA SDS
-1- ppm Skin; A4 Class or Division /
ACGIH /1999 / 6.1
2-Chloropropan-1-ol R-phrases 10-20/21/22-36-36/37/38 OECD
2-Chloro-1-propanol TLV Basis S-phrases 16-26-27-36/37/39-45 HPV
Liver dam ‘
| | CsHCIO Chemical Book
| CASNo. | 78-89-7 |
Haz-Map
External application to rabbit eyes scored 8 on
1- -2- a scale of 1-10 (10 being most severe) for
2- -1- degree of injury after 24 hours; Rats exposed
pH 15 times to six hours of inhalation at 250 ppm
displayed lung congestion and perivascular
133.5 edema; Decreased body weights and
3.26hPa histopathology in the acinar cells of the

WEB
““Webkis-plus””

pancreas were the only observations in
high-dose animal feeding studies; [HSDB]
General anesthetic effect in lethal-dose
feeding studies of guinea pigs; [RTECS] A skin
and severe eye irritant; May cause hemolysis;
[CAMEOQ] See "1-Chloro-2-propanol.”

/2012

<1,000

-33-




12

CAS No. TLV-TWA | GHS
TLV-TWA | SDS
Terbufos S-tert-butylthiomethyl 0.01mg/m3 =) | Class or Division /
Skin; A4; BEI 3 6.1

0,0-diethylphosphorodithioate

CoH2102PS3

CAS No.

13071-79-9

pPH
29 Chemical Book
69 Chemical Book

ACGIH /1999/

TLV Basis
Cholinesterase inhib

R-phrases 27/28-50/53
S-phrases 36/37-45-60-61

Chemical Book

NIHS WEB

ADI Acceptable Daily Intake
0.00016 mg/kg /
JMPR 0.0006 mg/kg /

NIHS
JMPR FAO/WHO
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Cornell University terbufos (Counter) EPA Pesticide Fact Sheet 9/88

Summary Science Statement

Technical terbufos is highly acutely toxic by the oral, dermal, and
inhalation routes of exposure (Toxicity Category | for all three routes).
Terbufos does not demonstrate an acute neurotoxic, oncogenic,
mutagenic, reproductive, or teratogenic potential. Animal studies have
shown that the chemical is a cholinesterase inhibitor reducing plasma,
brain, and red blood cell cholinesterase activity. The use of terbufos
poses a potential risk to loaders and applicators and to persons
reentering treated fields following nonsoil-incorporated broadcast
application of the chemical. This is due to the high acute toxicity and
the cholinesterase inhibiting properties of the chemical.

Based on the plasma cholinesterase inhibition no-effect-level of
0.00125 mg/kg/day as defined in a 4-week dog study and, using a safety
factor of 10, the acceptable daily dietary intake for humans in 0.000125
mg/kg/day. The theoretical maximum residue contribution from the
established tolerances is estimated to be 0.000052 mg/kg/day. This is
equivalent to 42 percent of the acceptable daily intake for the average
U.S. population. Due to the numerous gaps in residue chemistry data,
the Agency is unable to complete a tolerance reassessment of terbufos.

Toxicology Characteristics:

» Acute Oral: Toxicity Category I (1.6 and 1.3 mg/kg for male and
female rats, respectively).

» Acute Dermal: Toxicity Category I (0.81 and 0.93 mg/kg for male
and female rabbits, respectively).

» Acute Inhalation: Toxicity Category I (< 0.2 mg/L).

» Delayed Neurotoxicity: No evidence of acute delayed neurotoxicity
at the 40 mg/kg dosage level tested in hens.

» Subchronic Feeding: The NOEL for both systemic effects and
cholinesterase inhibition in a rat subchronic study is 0.25 ppm.

» Subchronic Dermal: The NOEL for systemic effects in a 30-day
rabbit study is 0.020 mg/kg.

» Mutagenicity: Terbufos did not exhibit mutagenic potential in the
Ames assay, the in vivo cytogenetic assay, and the dominant lethal
test.

» Teratogenicity: The NOEL for developmental toxicity in a rat
teratology study is 0.1 mg/kg/day.

-35-

» Reproduction: The NOEL for reproductive effects in a
three-generation rat reproduction study is 0.25 ppm.

» Oncogenicity: No oncogenic effects observed in an 18-month mouse
study and a 2-year rat study at doses up to and including 12.0 ppm (1.8
mg/kg/day) and 8.0 ppm (0.4 mg/kg/day), respectively.

» Chronic Toxicity: The NOEL for plasma cholinesterase (ChE)
inhibition from a 4-week dog feeding study is 0.00125 mg/kg/day the
NOEL for brain/red blood cell ChE from a I-year dog study is 0.060
mg/kg/day.

The NOEL for plasma and brain ChE from a 1-year rat feeding study
is 0.5 ppm.

» Metabolism: Terbufos was rapidly excreted as the diethyl
phosphoric acid and other polar metabolites (83%) in urine within 168
hours of administration to male rats. Terbufos and its metabolites
were not noted to accumulate in tissues.



CHEMICAL ECONOMICS HANDBOOK

SRI

| CAS No. TLV-TWA | GHS
| | TLV-TWA | SDS OECD
. . 10mg/m3®) A4 HPV
| | Magnesium oxide |
ACGIH /2000 / DFG
| | Mgo MAK-Wert fiir
| CAS No | 1309-48-4 TLV Basis Magnesiumoxid-Staub
Irritation metal fume (1999)
fever MAK
1,5 mg/m3 A
pH ACGIH 2014 TLVs and 4 mg/m3 E
2.800 BEls TLV Basis DFG 2008
3,600 URT metal fume fever C
ACGIH
GHS
OmmHg 20
NITE
1
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NTP SUMMARY OF DATA FOR CHEMICAL SELECTION “Magnesium Oxide”

EVIDENCE FOR POSSIBLE CARCINOGENIC ACTIVITY

Human Data:

Epidemiological Studies and Case Reports. A study of the cancer
incidence in male workers at a Norwegian plant producing magnesium
metal from dolomite and sea water was conducted. The study was
restricted to employees with more than one year of work experience
between 1951 and 1974 for a total of 52,733 person-years of exposure.
The cohort was observed from 1953 to 1984. Altogether 152 new cases of
cancer were observed versus 132.6 expected. Among the 393 workers
whose longest duration of work had involved exposure to MgO and coal
dust or coke (9082 person-years), there were more cases of death by
cancer (35) than expected (25.2), however, this observation was not
statistically significant (Cl 1.0-1.9). In this group, the incidence of lung
(6/3.5; Cl 0.63.7) and stomach (5/2.5; CI 0.6-4.5) cancer was higher than
expected (Heldaas et al., 1989).

A review by Reichrtova and Taka... (1992a) provides some information
on epidemiological studies and clinical investigations of European
workers exposed to dusts containing MgO. These studies reported the
following:

» Chronic bronchitis in workers exposed to MgCO, dust in mines and
MgO dust in surface operations.

» Duodenal and gastric ulcers among workers in the magnesite
industry that increased as a function of exposure duration.

» A lymphotropic effect of MgO found in sections of lungs and hilus
lymphatic nodes.

» A three-fold increase in serum magnesium and the incidence of
pulmonary emphysema and chronic bronchitis in a 1-year study of
workers producing MgO from magnesite. Increased serum calcium,
reticulocyte count, and lymphocytosis were also observed.

-37 -

» Impairment of upper airways and hearing in magnesite industry
workers.

» No X-ray evidence of fibrosis in magnesite industry workers in a
Slovakian study

» Pneumoconiotic lesions in the lungs of Italian workers with a
long-term exposure to

Controlled Studies to Examine Metal Fume Fever. Six healthy
individuals were exposed to freshly purified MgO fume in a controlled
experiment. By weight, 28% of the fume particles were <0.1 pm and over
98% were <2.5 pm in diameter. Exposure time (15-45 minutes),
concentration (5.8-230 mg/m3), and cumulative exposure (261-6435 min
x mg/m3) differed for each subject. Post-exposure pulmonary response
was compared with control studies from the same six subjects. At 18-20
hours after exposure, no significant differences were found in
bronchoalveolar lavage (BAL) inflammatory cell concentrations, BAL
interleukin (IL)-1, IL-6, IL-8, tumor necrosis factor, pulmonary function,
or peripheral blood neutrophil concentrations in any of the subjects,
suggesting that the exposure to respirable MgO had not produced
measurable pulmonary inflammation (Kuschner et al., 1997).

In contrast, the ACGIH cites a 1928 study by Drinker and associates who
studied four volunteers expossed for 1-9 minutes to freshly generated
MgO fume at 410-580 mg/m . Inhalation of MgO produced a febrile
reaction and a leukocytosis in the exposed subjects analogous to that
caused by inhalation of ZnO. Although the reactions observed were slight,
the authors believed that increased exposures would lead to more severe
reactions (ACGIH, 1991).



14

| CAS No. TLV-TWA GHS |
| | TLV-TWA « ) REACH
| | Boric acid 2mg/m3 D A4 (SVHC) cat.2
ACGIH / 2004 /
| | BH3Os
| CASNo. | 10043-35-3 TLV Basis 3
URT irr OECD
HPV
DFG 40
pH
168 170 sDs
300
2.6mmHg 20
SDs
/2012
100,000 - <200,000 1-405
sDs
10mg/L(B, ) 230mg/L(B, )
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GHS

1B

2013

24 72
NITE 2008
2012 2

6 / 100 mg

7 IUCLID 2000

NITE
1998 DFGOT vol.5 1993
13

10% 5mL

PATTY 4th,2000 PATTY 6th,

24

ATSDR 2007 ACGIH 7th, 2005

2008 ACGIH 7th, 2005 EHC

NITE

2008 EHC 204 1998 ACGIH 7th,2005 DFGOTvol.5 1993 NTP DB Access on Aug. 2013

VSD NITE
EHC 1998 NTP DB Accesson Aug. 2013
List3 Listl
DFGOTvol.5 1993
1 3
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NTP DB Access on Aug. 2013
2008 ACGIH 7th, 2005
1B

ACGIH 7th, 2005
ECETOC TR 63 1995



DFG Borsaure und Tetraborate

MAK-Wert (2010)
Borsaure 10 mg/m3 E
andere Tetraborate und Hydrate (1,8 mg als Bor/mE3)
Dinatriumtetraborat- Pentahydrat:5 mg/m?3 E (0,75 mg als Bor/m3)
0,75 mg als Bor/m3 E

Fruchtschadigende Wirkung (2010)
Borsaure B
Tetraborate C

- 40 -

MAK 2010
10 mg/mé |
) 0.75 mg /m3 |
2010
B
C

(1.8 mg /m3 |
5 mg/m3 1 (0.75 mg /m3



CAS No.

CAS No.

Tetraboron disodium
heptaoxide pentahydrate

B4Na207.5H20
12179-04-3

Solid Crystalline
Powder
White
Odorless
pH 9.3
200
1,575
Not applicable
Etimine USA Inc. SDS

TLV-TWA

TLV-TWA
2mg/m3 1) A4
ACGIH /2004 /

TLV Basis
URT irr

GHS
SDS

R60-61 ECHA
Etimine USA Inc. SDS 99.9

R-phrases S-phrases

Potential Health Effects

Eye: May cause eye irritation.

Skin: May cause skin irritation.

Ingestion: May cause irritation of the digestive
tract. Human fatalities have been reported from
acute poisoning.

Inhalation: May cause respiratory tract irritation.
Chronic: No information found.

Risk Phrase(s): Repro Toxicity Category: 2.

R60: May impair fertility.

R61: May cause harm to the unborn child.

10mg/L(B,

-41 -

REACH
(SVHC)
cat.2
OECD
HPV
DFG 40
ECHA 2010 Toxic
for reproduction in
category 1B H360FD

1-405

) 230mg/L(B, )



| CAS No. TLV-TWA GHS
| | TLV-TWA SDS IARC
| |Tam 2mg/m3 ER A4
3 ACGIH /2009 / B (Vol.93; 2010)
| | H2Mg3012Si4
Talc-based body powder
| CAS No | 14807-96-6 TLV Basis (perineal use of)
Pulm fibrosis;pulm func (Vol.42 ; 2010)
Talc not containing
asbestos or asbestiform
pH 0.5 mg/m3 fibres
900 1000 2 mg/m3 DFG 2004
GHS 3B without asbestos
fibres
KE-32773
OECD
HPV
/2013
370 200mg/L
( 150mg/L )
18 10 16 http://minerals.usgs.gov/minerals/pu
bs/commodity/talc/mcs-2014-talc.pdf

-42 -




CDC 1988 OSHA PEL Project Documentation

The health-effects evidence for talc is complicated by the fact that talcs
contain amphiboles and other minerals, in addition to platiform talc
crystals; adverse health effects appear to be related to the nonplatiform
content (that is, to the fiber content) of the talc in question (ACGIH
1986/Ex. 1-3, p. 550). There are conflicting views regarding the extent to
which the fibrous constituents are asbestos; however, no health effects
information is available that is specifically related to fibrous talc
(ACGIH 1986/Ex. 1-3, p. 550).

Numerous epidemiological studies have documented the effects on
workers of long-term exposures to talc. In 1942, Porro et al. (1942, as
cited in Stokinger 1981b/Ex. 1-1127) published a report in which 15 cases
of talc pneumoconiosis, including five postmortem examinations, showed
that asbestotic bodies were almost always present in fibrotic areas of the
lungs of those workers with talcosis. Siegal and colleagues (1943, as cited
in Stokinger 1981b/Ex. 1-1127) noted that the incidence of advanced
fibrosis in a group of 221 talc miners and millers was 14.5 percent. These
workers were primarily exposed to fibrous talc, which was believed to be
responsible for the pathology of the asbestos-like lung lesions. A study by
McLaughlin et al. (1949, as cited in Stokinger 1981b/Ex. 1-1127) revealed
that talc-induced pneumoconiosis was caused by the fibrous varieties of
talc; in animal studies by Schepers and Durkan (1955, as cited in
Stokinger 1981b/Ex. 1-1127), the degree of fibrosis in the lung tissue was
found to be a function of the length of the talc fibers, rather than of the
composition of the talc itself. A paper by Kleinfeld, Giel, Majeranowski,
and Messite (1963, as cited in Stokinger 1981b/Ex. 1-1127) reported that
postmortem examinations on six talc industry workers showed that the
ashestotic bodies found in the lung bronchioles or embedded in fibrous
tissue were indistinguishable from the asbestos bodies seen in cases of
asbestosis.

-43-

Kleinfeld, Messite, Kooyman, and Zaki (1967/Ex. 1-704) later conducted
a cohort study of 220 workers who had been employed in a mine that
produced talc that had a tremolite and anthophyllite content. Of the 91
deaths in this group, 10 resulted from respiratory cancer and 28 were
attributed to pneumoconiosis. The proportional mortality rate from
respiratory cancer was four times the expected rate. In 1974, when
Kleinfeld, Messite, and Zaki (Ex. 1-705) performed a follow-up study of
this group (which at that time consisted of 260 workers [108 deaths]),
they found significant differences between the expected and observed
mortality in the period 1950 to 1954, but not during 1960 to 1969. These
investigators attributed this finding to the reduction in talc dust counts
(from averages of 25 to 73 mppcf (approximately 4 to 12 mg/m3) in the
years 1948 to 1965 to averages of 9 to 43 mppcf (approximately 1.5 to 6.5
mg/m3) in the period 1966 to 1969). This study also showed a decrease of
greater than 50 percent in deaths due to pneumoconiosis in the
1965-t0-1969 time period.

Studies by NIOSH (Dement and Zumwald 1978, as cited in ACGIH
1986/Ex. 1-3, p. 552) of 398 white male workers employed between 1947
and 1959 in the talc industries found that 74 of these men had died, and
that bronchogenic cancer was the cause of death in nine men; only 3.3
deaths from this cause would have been expected. Nonmalignant
respiratory disease (NMRD) exclusive of influenza, pneumonia, and
tuberculosis accounted for three deaths; 1.5 would have been expected.
From these data, NIOSH concluded that a significant increase in
mortality due to bronchogenic cancer and NMRD had occurred as a
result of occupational exposure to talc dust. NIOSH's report also
included a morbidity study of 12 talc industry workers, currently
employed, in which chest X-rays, lung function tests, and questionnaires
were used. This study concluded that a higher prevalence of cough,
phlegm, dyspnea, and irregular opacities in chest X-rays existed in these



workers than in potash miners; instances of pleural thickening and
calcification were greater than in coal and potash miners; and the
pulmonary function of talc workers overall was reduced in comparison

with that of coal and potash miners employed for the same length of time.

The reductions in pulmonary function among the talc workers were dose-
and duration-related.

The ACGIH (1986/Ex. 1-3, p. 552) concludes that serious health effects
have been associated in the past (i.e., prior to 1945) with exposures to
amphibole-containing talc. However, the ACGIH believes that the
introduction of mining improvements has all but eliminated "the excess
of death rates from pneumoconiosis and lung cancer" (ACGIH 1986/EX.
1-3, p. 552).
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Two recent studies of the health effects associated with talc exposures
(Rubino, Scansetti, Piolatto, and Romano 1976/Ex. 1-801; Selevan,
Dement, Wagoner, and Froines 1979/Ex. 1-989) are available. The
Rubino, Scansetti, Piolatto, and Romano (1976/Ex. 1-801) study found
that miners and millers exposed to an average of 849 to 8470
mppcf-years (miners) or 76 to 651 mppcf-years (millers) showed no
increase in the number of observed (compared to expected) deaths from
causes other than silicosis. These authors concluded that the
disease-causing factor in these workers was silica rather than talc
(Rubino, Scansetti, Piolatto, and Romano 1976/Ex. 1-801).



16 3,3,4,4,5,5,6,6,6- -1-
| CAS No. | TLV-TWA GHS
3,3,4,4,5,5,6,6,6- TLV-TWA SDS Class or
-1- 100ppm Division/3
ACGIH / 2007 / oLp ohs

3,3,4,4,5,5,6,6,6-nonafluo
rohexene Perfluorobutyl

ethylene

| CesHsFo

| CAS No.

| 19430-93-4

pH

58
31.7kPa
20

TLV Basis
Hematologic eff

20

GHS

Health hazards
conclusive but not
sufficient for classification
data lacking

DFG MAK-Wert (2002)
nicht festgelegt

1506
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EFSA Scientific Opinion on the safety evaluation of the substance, (perfluorobutyl)ethylene, CAS No. 19430-93-4, for use in food contact
materials EFSA Journal 2011; 9(2):2000

4.2. Toxicological data

(Perfluorobutyl)ethylene was examined for its potential to induce reverse mutations both in absence and presence of exogenous metabolic activation. Therefore,

in bacteria, forward mutations at the thymidine kinase (tk) locus in mouse (perfluorobutyl)ethylene is considered non-genotoxic.

lymphoma L5178Y cells, and structural chromosomal aberrations in Chinese

Hamster Ovary (CHO) cells. Negative results were obtained in adequate studies,

- 46 -
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| CAS No. TLV-TWA GHS
| | TLV-TWA Class or
| | Perfluorooctanoic acid Division /8
IARC
| | CgHF1502
SDS
| CASNo. | 335-67-1 0.005mg/m? _ B (Vol. 110 ; 2014)
/ 2008 U
REACH (SVHC)
pH 2.6 PBT
54.3
189 DFG
0.525mmHg MAK-Wert (2005)
25 0,005 mg/m3 E
SDS 2005
8
2005
H
2005
2005
C
/2010
<1,000 682
SDS
NITE
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GHS 2012

5 mg/kg/day 1 17
ATSDR 2009 DRAFT 1 17 1 40
mg/kg/day 20 mg/kg/day 5 mg/kg/day
20 mg/kg/day 40
mg/kg/day 5 mg/kg/day
1 10 mg/kg/day
9 2011 5 mg/kg/day 10
mg/kg/day 1 9 2011
1B
21 0.5, 2.6, 18, 47 mg/kg/day 2.6 mg/kg/day 90 0.61 mg/kg/day
ALT 18 mg/kg/day 90 4.2 mg/kg/day AST 18 mg/kg/day 90
4.2 mg/kg/day 47 mg/kg/day 90 11
mg/kg/day ATSDR 2009 DRAFT
1 1 1 2
15 mg/kg/day ALT AST

AST ALT

ATSDR 2009 DRAFT
115
ATSDR 2009 DRAFT
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PFOA

PFOA

PFOA

10 100
5.5(g/day 40
10 m3 50 kg
5(g/m3
2
PFOA
2
10 mg/l
4

- 49 -

20

5.5(g/m3



18 N,N-

CAS No. TLV-TWA GHS
N,N- TLV-TWA () —
epem ( ) HPV

N,N-Diethylhydroxylami

ACGIH / 2012/

ne Ethanamine, TLV Basis SDS
N-ethyl-N-hydroxy- URT irr
CsH11NO
CAS No. 3710-84-7
pH
10
133
5mmHg
SDS
/2012
SDS <1,000

NITE

-B50 -




GHS 2010

4 LD50 1300 mg/kg bw US EPA/HPV Challenge program 2005 4
LC50 3140 ppmV/4h EPA/OPP 81-3 GLP US EPA/HPV Challenge program 2005
4 4 LC50 3140 ppm 6579 ppm 90%

11400 4000 mg/kg, LD50: 2190 mg/kg
: 707 2000 mg/kg, LD50: 1300 mg/kg
US EPA/HPV Challenge program 2005

2 OECD TG474 GLP 1500 mg/kg US EPA/HPV Challenge program 2005
uDS OECD TG486 GLP 2000 mg/kg
US EPA/HPV Challenge program 2005 2
2
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CAS No. TLV-TWA GHS
TLV-TWA SDS Class
0.0lppm A4 or Division /3

| Diacetyl Butanedione

|
‘ 2.3-
|
|
|

| C4H602
CASNo. | 431-03-8
pH
2.4
88
7.6kPa 25

ACGIH /2011 /

TLV Basis
Lung Dam (Bronchiolitis
obliteranslike illness)

20

GHS

1.6

19

-52-




NIH Chemical Effects in Biological Systems (CEBS)
Human Toxicity Excerpts
OTHER TOXICITY INFORMATION:

... In August 2004, the California Department of Health Services (CDHS)
and Division of Occupational Safety and Health (Cal/OSHA) received the
first report of a bronchiolitis obliterans diagnosis in a
flavor-manufacturing worker in California. In April 2006, a second
report was received of a case in a flavor-manufacturing worker from
another company. Neither worker was employed in the
microwave-popcorn industry; both were workers in the
flavor-manufacturing industry, which produces artificial butter flavoring
and other flavors such as cherry, almond, praline, jalapeno, and orange.
Both workers had handled pure diacetyl, an ingredient in artificial
butter and other flavorings, and additional chemicals involved in the
manufacturing process. Studies have indicated that exposure to diacetyl

causes severe respiratory epithelial injury in animals. Because the
manufacture of flavorings involves more than 2,000 chemicals, workers
in the general flavor-manufacturing industry are exposed to more
chemicals than workers in the microwave-popcorn industry, which
primarily uses butter flavorings. ... This report describes the first two
cases of bronchiolitis obliterans in flavor-manufacturing workers in
California, the findings of the public health investigation, and the
actions taken by state and federal agencies to prevent future cases of
occupational bronchiolitis obliterans. ...[Centers for Disease Control and
Prevention; MMWR Morb Mortal Wkly Rep 56 (16): 389-93 (2007)]
**PEER REVIEWED**

SIGNS AND SYMPTOMS:

Diacetyl is a diketone flavoring agent that is commonly employed for
buttery taste as well as other purposes. Industrial exposure to flavoring
agents, has recently been associated with
bronchiolitis obliterans, a severe respiratory illness producing fibrosis

particularly diacetyl,

and obstruction of the small airways. This has been most commonly
reported in the microwave popcorn production industry, but it has
occurred elsewhere. In addition to bronchiolitis obliterans, spirometry
abnormalities (fixed airflow obstruction) and respiratory symptoms have

-B53-

been associated with exposure. A direct effect on the respiratory
epithelium with the disorganised fibrotic repair appears most likely as
the underlying mechanism. Current data suggest that diacetyl is the
agent responsible, although it is possible that diacetyl is simply a marker
for another causative agent.[Harber P et al; Toxicol Rev 25 (4): 261-72
(2006)] **PEER REVIEWED**



SIGNS AND SYMPTOMS:

Eye, mucous membrane, respiratory system, skin irritation; persistent
cough, phlegm production, wheezing, dyspnea (shortness of breath);
unusual fatigue; episodes of mild fever or generalized aches; severe skin
rashes.[US Department of Labor; Occupational Safety and Health
Organization; Chemical Sampling Information: Diacetyl (2007).

Available from, as of June 15, 2007:
http://www.osha.gov/dts/chemicalsampling/data/CH_231710.html]
**PEER REVIEWED**

SURVEILLANCE:

In May 2000, eight persons who had formerly worked at a
microwave-popcorn production plant were reported to have severe
bronchiolitis obliterans. No recognized cause was identified in the plant.
Therefore, /the authors/ medically evaluated current employees and
assessed their occupational exposures. Questionnaire responses and
spirometric findings in participating workers were compared with data
from the third National Health and Nutrition Examination Survey, after
adjustment for age and smoking status. The relation between exposures
and health-related outcomes /were evaluated/ by analyzing the rates of
symptoms and abnormalities according to current and cumulative
exposure to diacetyl, the predominant ketone in artificial butter
flavoring and in the air at the plant. Of the 135 current workers at the
plant, 117 (87 percent) completed the questionnaire. These 117 workers

-54 -

had 2.6 times the expected rates of chronic cough and shortness of breath,
according to comparisons with the national data, and twice the expected
rates of physician-diagnosed asthma and chronic bronchitis. Overall, the
workers had 3.3 times the expected rate of airway obstruction; those who
had never smoked had 10.8 times the expected rate. Workers directly
involved in the production of microwave popcorn had higher rates of
shortness of breath on exertion and skin problems that had developed
since they started work than workers in other parts of the plant. There
was a strong relation between the quartile of estimated cumulative
exposure to diacetyl and the frequency and extent of airway
obstruction.[Kreiss K et al; N Engl J Med 347 (5): 330-8 (2002)] **PEER
REVIEWED**
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| CAS No. TLV-TWA | GHS
| | TLV-TWA ‘ SDS Class
| | Carbonyl sulfide 5ppm ‘ or Division /2.3
ACGIH /2011 /
| | cos R-phrases | 11-20-36/37/38
S-phrases 16-26-38

| CASNo. | 463-58-1 TLV Basis P

gas Chemical Book CNS impair .

Chemical Book
No.29 2010
pH

138 Chemical Book
50 Chemical Book
1,103MPa 21.1

No.29 2010
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Haz-Map

Liquified gas can cause frostbite; [NJ-HSFS] TLV Basis = CNS
impairment; Carbonyl sulfide is less toxic than hydrogen sulfide in
animal experiments; A slight methemoglobinemia occurs in animals

exposed to > 151 ppm; Adverse effects are due mainly to hydrogen
sulfide; [ACGIH] Decomposes to hydrogen sulfide in moist air or lungs;
[CHEMINFO MSDS] See "Hydrogen sulfide."

New Jersey Department of Health Hazardousu Substance Fact Sheet
Health Hazard Information

Acute Health Effect

The following acute(short-term)health effects may occur immediatery or

shortly after exposure to Carbonyl Sulfide

» Carbonyl Sulfide can irritate the skin and may cause pain and
redness.Contact with the ligefied gas may cause frostbite.

» Eye contact can cause irritation with possible eye damage.

» Contact can irritate the nose and throat causing coughing and
wheezing.

» Inhaling Carbonyl Sulfide can irritate the lungs causing coughing
and/or shoutness of breath.Higer exposures may cause abuild-up of
fluid in the lungs(pulmonary edema),a medical emergency,with severe
shortness of breath.

» Exposure can cause nausea,vomiting,weakness and muscle
cramps,and may cause an irregular heartbeat(arrhythmia)

Chronic Health Effect
The following Chronic(long-term)health effect can occur at some time
after exposure to Carbonyl Sulfide and can last for months or years:
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Cancer Hazard

Reproductive Hazard

Other Effects
» High or repeated exposure may affect nervous system causing
headache,dizziness,lightheadedness and passing out.Higer
concentrations can cause convulsions,sudden collapse and even death.
» Carbonyl Sulfide may affect the brain causing reduced
memory,inability to concentrate and personality changes.
» Carbonyl Sulfide can irritate the lungs.Repeated exposure may cause
bronchitis to develop with coughing,phlegm,and/or shortness of breath.



21 =2, 2 3 2- -1-
| CAS No. | TLV-TWA GHS
=2,2,2- -1- TLV-TWA ( Class or
img/m3 Y A4; BEla Division/3 6.1
DEP

Dimethy=2,2,2-trichloro-1-hydr
oxyethylphosphonate
Trichlorphon

ACGIH /1998 /

TLV Basis
Cholinesterase inhib

IARC

(Vol. 30 ; 1987)

| | C4HsCls04P
| CASNo. | 52-68-6 sDs
0.2mg/m?3
/2010
pH
77 81
7.8E 06mmHg 20
SDS
PRTR
SDS 2014 12 1 2_25_
100 t/Y
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GHS 2006

3 LD50=253mg/kg 1998 3
24 3 2 7
2B
1987 2B
Maximization 1987
1
2
1987 2
1987
2
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0.52 mg/m3

/

1/2

NOAEL 30 mg/m3

0.225 mg/m3

100

0.25 mg/m3
6

Time Weighted Average: TWA

0.2 mg/m3

American Conference of Governmental

Industrial Hygienists, Inc. ACGIH

Value

WHO

TLV

TWA 1 mg/m3

Threshold Limit
2004

Maximale Arbeitsplatz-Konzentration MAK

World HealthOrganization =~ WHO

1990

Food and Agriculture Organization FAO

1971

1975

1978
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1 ADI 0 0.01 mg/kg

International Agency for Research on Cancer

IARC

3
1983 1987 ACGIH Al
2004
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CAS No. TLV-TWA GHS
TLV-STEL « )
ppm{FY)  A3;BEIm ( ) Class or Division / 3

| Isobutyl nitrite

ACGIH /2000 /

EU

| C4H9NO2 .
TLV Basis B
CAS No | 542-56-3 Vasodilation;MeHb-emia
SDS
pH
0
67
1.3kPa 25
SDS

e RUSH

19

28
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GHS

2012
LD50 410 mg/kg ACGIH 2003
LC50 4 777 ppm NTP TR 448 1996 3
12833 ppm 90% EU
Xn; R20 EC-JRC ESIS 2012
90
NTP DB Access on Apr. 2012 2 in vitro
NTP DB 1982, 1987, 1988 CHO NTP DB Access on Apr. 2012
ACGIH 2003
ACGIH A3 ACGIH 2003 2
2 /
/ /
NTP TR 448
1996
NTP TR 448 1996
NTP TR 448 1996 15mL 36
NTP TR 448 1996 1
23
2 NTP TR 448 1996 1
NTP TR 448 1996
13 75 ppm 0.315 mg/L
NTP TR
448 1996 150 ppm 0.630 mg/L 300 ppm 1.260 mg/L
75 ppm 150 ppm 300 ppm 75 ppm
NTP TR 448 1996 2
2 300 ppm
300 ppm 2
75 ppm 0.315 mg/L 150 ppm 0.630 mg/L NTP TR 448 1996

2
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23 0-3- -4- -7- 0,0-
| CAS No. | TLV-TWA GHS
0-3- 4 TLV-TWA « )
-7- 0,0- 0.05mg/m3(FV) ( ) Class or Division /

0O-3-Chloro-4-methylcoumarin
-7-ylO,0-diethylphosphorothio
ate Coumaphos

| C14H16CIOsPS

| CAS No.

| 56-72-4

pH
93

9.7E 8mmHg 20
SDS

Skin A4 BEla
ACGIH /2005 /

TLV Basis
Cholinesterase inhib

SDS

6.1 3

SDS
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GHS

2008

2B

LD50
LD50 13-37 mg/kg ACGIH 2007 ; PATTY, 5th 2001 ;JMPR
1990 2 2
LD50 860mg/kg ACGIH 2007 ;PATTY, 5th 2001 2400mg/kg ACGIH 2007 ;PATTY, 5th
2001 500mg/kg ACGIH 2007
3
1 LC50 = 1081mg/m3 PATTY, 5th 2001 341mg/m3 PATTY, 5th 2001
4 0.08525mg/L 2
amild eye irritant ACGIH 2007 ;PATTY,5th 2001 may cause irritation or burns of the
skin, eyes, and mucous membranes 2B
ACGIH 2007 ;PATTY,5th 2001
ICSC,ICSC J
1 250mg/kg
1
ICSC 1997 ;ICSC J 1997
ACGIH 2007
PATTY, 5th 2001 1

90 10 mg/kg 1
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CAS No.

TLV-TWA

GHS

| Unspecified

|
|
| | Portlamd cement
|
|

CASNo. | 65997-15-1

pH
1,000

TLV-TWA
1mg/m3ER) A4
ACGIH /2009 /

TLV Basis
Pulm func;
resp symptoms;
asthma

1 mg/m3
4 mg/m3
/ 2004

SDS

OECD

HPV

GHS

DFG
2011
3B

/2013

43,766

14,705

JIS R 5210

HSE
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| CAS No. TLV-TWA GHS
| | TLV-TWA Class or
Division /
| | Aluminum metal 1 mg/m3® A4 41 43
IH /2007 ) ’
| | Al ACGIH /2007 / IARC
SDS

| CASNo. | 7429905 TLV Basis 1 (Vol. 103F ; 2012)

Pneumoconiosis;LRT irr, SDS OECD HPV

neurotoxicity DFG MAK value

1.5 (mg/m3) R
pH 4 (mg/m3) |
660
2327 0.5 mg/m3 D
2 mg/m3
SDS
Cas No.
SDS
. Aluminium-, Aluminium
insoluble . i
oxide- and Aluminium
compounds hydroxide- containing dusts
3t
1,849 t
SDS
2013
SDS
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GHS

2006

EHC 194 1997

PATTY 4th, 1994

ATSDR 1999

SDS

NITE

WEB

- 66 -

WEB




CAS No. TLV-TWA GHS
TLV-TWA OECD
1 mg/m3®) A4 HPV
ACGIH /2007 / SDS
Trisodiumhexafluoroaluminat
e TLV Basis
| | AlFeNas Pneumoconiosis;LRT irr,
neurotoxicity
| CASNo. | 13775-53-6
pH
1,013 insoluble
compounds
2.53hPa 1,009 Fluorides, as F
SDS 2.5mg/mé A4; BEI 1979
SDS
GHS 2008
Cryolite
3 PATTY 5th, 2001 HSDB 2005
HSFS 2000

Sittig 5th, 2008
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| CAS No. TLV-TWA GHS
TLV-TWA (
1 mg/m3®) A4 Class or Division /8
| | Aluminiumtrifluoride ACGIH /2007 / OECD
HPV
AlFs TLV Basis SDs
| CASNo. | 7784-18-1 Pneumoconiosis;LRT irr,
neurotoxicity
pH
1,090
1,272
1mmHg insoluble compounds
1,238
SDS Fluorides, as F 2.5mg/m3
A4; BElI 1979
/2012
SDS 4,000 - <5,000
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GHS 2010
LD50 103 mg/kg HSDB 2009 3
HSDB 2009 2
107

10 15
ACGIH 2001 2.65 mg/m3 3.38

mg/m3 ACGIH 2001

HSDB 2009
1
HSDB 2009

-69 -




CAS No.

GHS

CAS No.

Sodiumdihydridobis(2-meth
oxyethanolato)aluminate(1-)

CeH16AINaO4

22722-98-1

pH

41E 11mmHg
25
SDS

SDS

2009

TLV-TWA GHS
TLV-TWA
1 mg/m3®) A4
ACGIH /2007 /
SDS

TLV Basis

Pneumoconiosis;LRT irr,

neurotoxicity

insoluble compounds

GHS

-70 -

CLP GHS

Skin Corr. 1BH314: Causes
severe skin burns and eye
damage.

Eye Damage 1H318: Causes
serious eye damage.

STOT Single Exp. 3H335: May
cause respiratory irritation.

Affected organs: Respiratory
Tract

Route of exposure: Inhalation

STOT Single Exp.
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| CAS No. TLV-TWA GHS
| | TLV-TWA Class or
| | Ethylene Ethene 200ppm A4 Division / 2.1
ACGIH /2001 / SDS IARC
| | C2Ha
(Vol. 60 ; 1994)
| CAS No. | 74851 TLV Basis OECD
Asphyxia HPV
DFG 1993
3B
pH
169.2
104
8,100kPa 15
SDS
/2012
4,000,000 - <5,000,000
SDS
SRI CHEMICAL ECONOMICS HANDBOOK
GHS 2013
3 ACGIH 7th, 2001 PATTY 6th, 2012
3

71 -
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| CAS No. TLV-TWA GHS
| | TLV-TWA OECD
| | Potassium lodide 0.01ppm HPV
| | 1K ACGIH /2007 / DFG
MAK-Wert (2014)
| CAS No | 7681-11-0 TLV Basis nicht festgelegt
Hypothyroidism; SDS
URT irr 2013
H
pH
680
1,330
1mmHg
745
SDS
SDS
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GHS

2B

2010

3%

100 17
CICAD 72 2009 HSDB 2006
ATSDR 2004
ATSDR 2004
2004 1

TSH

CICAD 72 2009 JECFA24 1989

2010 HSDB
CICAD 72 2009
1

-73-

only slight reaction

HSDB 2006 2B

ATSDR 2004 Birth Defects 3rd, 2000

ATSDR
T4
ATSDR 2004

1
2010 HSDB 2006

2006



CAS No.

CAS No.

Silver(l) iodide
Agl

7783-96-2
pH
552
1,506
mmHg
(820 NITE

SDS

TLV-TWA

TLV-TWA
0.01ppm
ACGIH /2007 /

TLV Basis
Hypothyroidism;
URT irr
0.01mg/m?3
/1991
Ag

GHS
SDS
R-phrases 36/37/38
S-phrases 22-24/25

Chemical Book

-74 -

CLP GHS
Health hazards

conclusive but not sufficient for

classification data lacking

Environmental hazards
Hazardous to the aquatic
environment (acute/short-term)

Aguatic Acute 1H400: Very toxic to

aquatic life.
the aquatic environment
(long-term) Agquatic Chronic
1H410: Very toxic to aquatic life
with long lasting effects.

R50/53 S61

45

Hazardous to



GHS

2006

GHS

2005

HSDB 2003 invitro

Ames

in vivo

IRIS 1989

PATTY 5th, 2001

HSDB 2003

2003

PATTY, 5th, 2001; ACGIH-TLV, 2005; HSDB,

-75-




CAS No. TLV-TWA GHS
| TLV-TWA Class
| Hydrogen iodide 0.01ppm or Division /8 2.3

| HI

ACGIH /2007 /

CASNo. | 10034-85-2 TLV Basis
Hypothyroidism;
URT irr
sDS
pH
51
35.1
756kPa
sDs
/2012
sDS <1,000

-76 -




GHS 2006
Priority 1 PATTY 5th, 2001 Priority 2
ICSC J 1999 ,SITTIG 4th, 2002 1
Priority 1 Priority 2
PATTY 5th,2001 ,ICSC J 1999 ,HSDB 2003 ,SITTIG 4th, 2002 1
Priority 1 Priority 2 PATTY
5th,2001 , HSFS 2001 1

-77 -
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Health hazards

| CAS No. TLV-TWA GHS

| | TLV-TWA SDS OECD

| | Calcium sulfate 10mg/m? ! HPV
ACGIH / 2009 /

| | Ca0sS CaSO: CLP GHS

CASNo. | 7778-18-9

pH
1,450

TLV Basis
Nasal symptoms

GHS

conclusive but

not sufficient for
classification data
lacking

DFG

MAK-Wert (2006)

1,5 mg/m3 A

4 mg/m3 E

2008
C

1-193
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SIDS

(OECD TG 422) 0 100 300 1000 mg/kg bw/
300 mg/kg bw/ (
)
(300pM) NOAEL  100mg/kg bw/
/
LD50 >2000 mg/kg bw(OECD Ames (OECD TG 471) in
TG 423/425) vitro (OECD TG473) /
in vitro
LD50s in vivo
LD50 (OECD TGA474) 5000 mg/kg bw
/
/
OECD TG 404 406 /
(OECD TG 422) 0 50 750 1500 mg/kg bw/
NOAEL
1500 mg/kg
bw/ /
/ (OECD TG 422)
(OECD TG 422) 0 50 750 1500 mg/kg bw/ 1000 mg/kg bw/

28
NOAEL 1500 mg/kg bw/
/
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172

TSCA

CAS No. TLV-TWA GHS
1/2 TLV-TWA SDS OECD
10mg/m3 ! HPV
_ ACGIH /2009 / DFG MAK-Wert (2006)
| | Calcium sulfate 1,5 mg/m3 A
Ca208S2.H20 TLV Basis 4 mg/m3 E
CaS04.1/2H20 Nasal symptoms
| CASNo. | 10034-76-1
pH
163 GHS
CASNo. 26499-65-0
CASNo. 26499-65-0
Cas No0.7778-18-9 /
(EINECS)

-80-




| Calcium sulfate, dihydrate

| Ca04S.2H,0 CaS04.2H:0

CASNo. | 10101-41-4

pH
100 150

ACGIH /2009 /

TLV Basis
Nasal symptoms

GHS

CAS No. TLV-TWA GHS
TLV-TWA SDS OECD
10mg/ms ! HPV

DFG MAK-Wert (2006)
1,5 mg/m3 A
4 mg/m3 E

NITE

Gypsum

/2012

5,500

http://minerals.usgs.gov/minerals/pubs/c
ommodity/gypsum/myb1-2012-gypsu.pdf

Cas No.7778-18-9

(EINECS)

TSCA
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CAS No. TLV-TWA | GHS

TLV-TWA | SDs OECD
10mg/m3 ! ‘ HPV
ACGIH /2009 / DFG MAK-Wert (2006)
Calcium sulfate 1,5 mg/m3 A
hemihydrate ) TLV Basis 4 mg/m3 E
Gypsum(mineral) Nasal symptoms
Ca04S.2H20
CaS04.2H20
CAS No. 13397-24-5
pH GHS
100 150
Gypsum Cas No0.7778-18-9
/2012
5,500 (EINECS)
TSCA

http://minerals.usgs.gov/minerals/pubs/commod
ity/gypsum/myb1-2012-gypsu.pdf
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CAS No. TLV-TWA GHS
| TLV-TWA )
Chloroacetic acid 0.5ppm ') Skin; A4 ) Class or Division/
Monochloroacetic acid ACGIH /2005 / 6.1
| C2HsCIO: OECD
79118 TLV Basis HPV
URT irr DFG MAK-Wert
(1998)
nicht festgelegt
pH
61 63
189
0.065mmHg 25
SDS
SDS
/2012
119
16,402 1054
SDS
1- 98
SRI CHEMICAL 51

ECONOMICS HANDBOOK




GHS

1A

2012

LD50 9 55 mg/kg 3 2004 90 mg/kg EU-RAR 52 2005 100 300 mg/kg
277.5 mg/kg SIDS Accesson Apr.2012 102 mg/kg 76.2 mg/kg 200 mg/kg 580 mg/kg ECETOC JACC38
1999 8 31 4 3
2 LD50 305 mg/kg EU-RAR 52 2005 145 mg/kg ACGIH 2006 1 21
3 2 3 LD50 250 mg/kg EU-RAR 52 2005
178 mg/kg ECETOC JACC38 1999 , 230mg/kg PIM 352 2000 1 2 2 3
3 2
4 LC50 0.18 mg/L SIDS Access on Apr. 2012 2
0.33 mg/L "aerosol" ACGIH 2006
50% 150 250mg 24
102 2008 4 500 mg 24 2
7.66 8 ECETOC JACC 38 1999 1
75% 0.5mL 30 SIDS Access on Apr. 2012
1A pH 1 800g/L, 20 IUCLID 2000
102 2008 EU-RARD52 2005
100 mg ECETOC JACC
38 1999 100 mg 24 48 72
3 3 4 7
ECETOC JACC 38 1999 1 pH
1 800g/L, 20 IUCLID 2000
ECETOC JACC 38 1999
47 4

102 2008 38

-84 -



80% 1

102 2008
102 2008
102 2008 1
EU-RAR 52 2005 SIDS Accesson Apr. 2012 27 mg/L
3 5 10 31 mg/L 1
ECETOC JACC 38 1999 3
13 60 mg/kg/day
NTP TR 396 1992 2 60 mg/kg/day
ALT AST 30 mg/kg/day

90 180 ppm 19

mg/kg/day

102 2008 2 0.05% 300 mL 60
3 NTP TR 396 1992

-85 -
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CAS No. TLV-TWA GHS
| TLV-TWA « )
0.5ppm Skin; A3 ( ) Class or Division / 8

|
|
| | Dichloroacetic acid
|
|

ACGIH /2002 /

IARC

| C2H2Cl20:2
CASNo. | 79-43-6 TLV Basis
URT & eye irr; 2B (Vol. 106 ; 2014)
testicular dam (1999)
Likely to be
pH carcinogenic to
13.5 humans
194 SDS DFG
19Pa 20 2010
SDS 3A
SDS
2-25
[
[ 1]
Q

-86 -




GHS

2006

1A-1C

LD50 2820 4480 mg/kg ACGIH 7th, 2005 5
LD50 =510 mg/lkg ACGIH 7th, 2005 , RTECS 2004 3
Standard Draize Test 7z ACGIH 7th, 2005 ; RTECS
2004 ICSC J 2000 SITTIG 4th, 2002 ;
HSFS 1999
ACGIH 7th, 2005 ICSC J 2000 ,
SITTIG 4th, 2002 SITTIG 4th,2005 ,HSFS 1999
1 1
in vivo IARC84 2004 ;IRIS 2003
IARC84 2004 2 invitro
Ames in vivo /
in vivo in vitro IARC84 2004
IARC **Group 2B 77 JARC84 2004 ACGIH

2273

of teratogenic agents 2004

Priority 2
ICSC J 2000 ,SITTIG 4th, 2002

Priority 1
IARC84 2004 ,IRIS 2003
/
HSDB 2003 1

- 87 -

”? ACGIH 7th, 2005

ACGIH 7th, 2005 , IARC84 2004 ,HSDB 2003 , Catalog

ACGIH 7th, 2005 2

, HSFS 1999 2

2
ACGIH 7th,2005 ,1ARC84 2004 ,IRIS 2003 ,
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http://minerals.usgs.gov/minerals/pubs
/commodity/talc/mcs-2014-talc.pdf

| CAS No. TLV-TWA GHS
| | TLV-TWA SDS Class or
| | Asphalt 0.5mg/m30  A4:BElp Division / 3
| | ACGIH /1999 / IARC
| | Unspecified TLV Basis 2B (Vol. 103 ; 2013)
| CASN | 052-42-4 URT & eye irr OECD
o 20 HPV
DFG Bitumen Dampf und
Aerosol
2001
pH 2
54 173 2001
H
300
CLP GHS
GHS Health hazards_
conclusive but not
sufficient for classification
/2013 20
53,000

-88-




() () ()
() ()
()
a~b d
WEB
0.9.
(1)
(2)
3)
0.11.
(4)
1)
LD50 6,8)
RTECS 8)

6)
8)RTECS,VOL 31,1996

-89 -



| CesHoNO

| 88-12-0

clear to light
straw colored

TLV Basis
Liver dam

U
/2
OECD
HPV
DFG
MAK-Wert (2013)
0,02 ml/m?3 (ppm)

32 N- -2-
| CAS No. TLV-TWA GHS
| 'N- 2 TLV-TWA C ) IARC
| | N-Vinyl-2-pyrrolidone 0.05ppm A3 « )
| ACGIH / 2000 / ( ) 3 (Vol. 19 ; 1999)
|

pH 0,09 mg/ms3°
135 Sbs 2013
193 2
0.12mmHg 2004
25 H
SDS 2013
4
2013
C
SDS 1093
1-339
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GHS

2008

LD50 1022mg/kg 1700mg/kg 2500mg/kg 1040mg/kg 830mg/kg 1310mg/kg EU-RAR 2003 2500mg/kg
4
LD50=1043 4127mg/kg EU-RAR 2003 LD50=560mg/kg EU-RAR 2003 LD50
LD50 3
4 LC50 3.07mg/L EU-RAR 2003 4
8
1 EU R41
18 6 2
IARC 3 IARC 71 1999
ACGIH A3 ACGIH 2007 EU 3 EU-Annex| accesson May
2008 2 DFG 2 MAK/BAT 2007
EU-RAR 2003
0.8mg/L 4 1
EU-RAR 2003 834mg/kg
EU-RAR 2003 1
7 0.023 0.207 mg/L/6h 3 24 0.023 0.092 mg/L/6h 3 0.023 0.553 mg/L/6h
4 0.075 0.300 mg/L/4h 7 0.023 0.207 mg/L 0.023 mg/L
0.023 0.207 mg/L
4 30 mg/kg/day 0.069

mg/L
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| CAS No. TLV-TWA GHS
TLV-TWA SDS IARC
PVvC 1mg/m3® A4
Polymer of chloroethene ACGIH /2007 / (Vol. 19 ; 1987)
Polyvinyl chloride OECD
PVC TLV Basis HPV
Pneumoconiosis; DFG
| | (C2HsCl)x ,
LRT irr; MAK-Wert (1998)
| CAS No. | 9002-86-2 pulm func changes 1,5 mg/m3 A
2008
C
pH
« )
GHS
/2012 12 6 14 31
90,000 - <100,000 11
DEHP
PVvC
DEHP CasNo.117-81-7
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WEB

(PVC)

1)

Wistar PVC
2 7 28 90

90
180
(SDH)
150
(
60 60
180
3)
PVC 13 mg/m3
22 1 6
PVC
PVC

PvC

PvC

APD AH NPSH Glutathione

PVC
10 50 mg/kg
6 / LDH
2
PVC
2)
25 mg
2 (
ATPase) 30
3
B RNase)
30
12
5
9 14 22
PVC

4)

BALF

-903-

PVvC

5)

PVvC

8)

1 Jaeger RJ et al: Thermal decomposition products of PVC plastics:
effects on guinea pig lung mechanics and pulmonary mixed function
oxidase activity; Am Ind Hyg Assoc J 43(12), 900-907, 1982.

2 Xu H etal: Pulmonary toxicity of polyvinyl chloride particles after
a single intratracheal instillation in rats. Time course and comparison
with silica; Toxicology and Applied Pharmacology 194, 111-121, 2004.

3 Agarwal DK et al: Some biochemical and histopathological changes
induced by polyvinyl chloride dust in rat lung. Environmental
Research 16, 333-341, 1978.

4  Groth DH, et al: Pneumoconiosis in animals exposed to poly(vinyl
chloride) dust. Environmental Health Perspectives 41: 73-81, 1981.

5 Ahlborg G Jr et al: Delivery outocome among women employed in the
plastics industry in Sweden and Norway. Am J Ind Med 12: 507-17,
1987.

8 Hardell L, Ohlson CG, Fredrikson M: Occupational exposure to
polyvinyl chloride as a risk factor for testicular cancer evaluated in a
case-control study. Int J Cancer 73:828-30, 1997.



34 1-

CAS No.

TLV-TWA

GHS

| 1-Methyl naphthalene

TLV-TWA
0.5ppm SKkin; A4
ACGIH /2006 /

Ci1H1o
| CASNo. | 90-12-0 TLV Basis
LRT irr;lung dam
SDS
pH
222 1-
5 )
7.2Pa
SDS
/2012
SDS 4,000 - <5,000 75
1-438

-94 -




GHS 2008
LD50 1,840 mg/kg 6 2008 HSDB 2004
6 2008 ICSC 1997
HSDB 2004
2
4
ATSDR 2005 HSDB 2004
3
13 81
ATSDR 2005 2
ICSC 1997
1- 2- 30
ATSDR 2005

-05-




CAS No.

TLV-TWA

GHS

2

| 2-Methyl naphthalene

TLV-TWA
0.5ppm SKkin; A4
ACGIH /2006 /

(1999)
Data are inadequate
for an assessment of

| CuHuo human carcinogenic
CASNo. | 91-57-6 TLV Basis potential
LRT irr;lung dam
SDS
pH
35
241 1-
9Pa 2-
SDS
B— /2012
4,000 - <5,000 1-438

-906 -




GHS 2008

LD50 1,630 mg/kg 6 2008 4
4 1- 2- 12 LD50 3,180
ma/kg 4,200 mg/kg IRIS 2003
6 2008 ICSC 1997
2 HSDB 2005
2
4 1
3 IRIS 2003 6
12
IRIS 2003 HSDB 2004
3
81 2 IRIS
2003 2 ICSC 1997
2
1- 2- 2/ 30
ATSDR 2005

-97-




35 t-

CAS No.

t-
TAME 2- -2-

tert -Amyl methyl ether
TAME

CsH140
CAS No. 994-05-8
pH
80
86.3
kPa 20
NITE

TLV-TWA GHS

TLV-TWA SDS
20ppm
ACGIH /1999 /

TLV Basis

CNS impair;
embryo/fetal dam 20

GHS

European Union Risk Assessment Report

R22 Harmful if swallowed

R67 Vapours may cause drowsiness and dizziness

S23 Do not breath vapours

S33 Take precautionary measures against static
discharges

-08 -

Class or

Division/ 3

OECD
HPV

CLP GHS

Acute Tox. 4H302:
Harmful if swallowed

STOT Single Exp. 3H336:
May cause drowsiness or
dizziness.

Affected organs: central
nerous system (CNS)

Route of exposure:
Inhalationinhalation

STOT Single Exp.



36 2- -5-
| CAS No. TLV-TWA GHS
2- -5- TLV-TWA Class or
5- -0- Img/m3 Y A3 Division /6.1
ACGIH /2006 / IARC

2-Methyl-5-nitroaniline
5-Nitro-o-toluidine

SDS

TLV Basis 3 (Vol. 48 ; 1990)
| | C7HsN202 .
Liver dam U
| CASNo. | 99-55-8
DFG Kanz.- Kat.
pH Tumorlokalisation
107
(Leber)
Leber,
9.75E 004mmHg Héamangiosarkome
25
SDS
SDS /2012
<1,000 2-92
/

-99 -




GHS

2008

F344

2007

ACGIH

ACGIH 2007
A3

A/St

ACGIH 2007 B6C3F1

ACGIH
DFG

15

ACGIH 2007
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37 N- -2-
| CAS No. TLV-TWA GHS
N- -2- TLV-TWA 2 REACH
N- 2A (SVHC)
| | 1-Methyl-2-pyrrolidone OECD
2 HPV
| | CsHoNO
1ppm / 4mg/m3 3 DFG
| CASNo. | 872-50-4 1 2002 MAK-Wert (1994)
1 20 ml/m3 (ppm)
82 mg/m3°
2002
pH 77 8 SDS 2
202 H
0.33 Hg 1994
23.2 c
SDS
, 24 136
SDS 13,554
219
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GHS 2008

n =50 24 15
CICADs J No.35,2001 DFGOT
2 vol.10,1998 ; PATTY 5th,2001,vol.4 0.5
CICADs J No.35,2001 50% 10
2 CICADs J No.35,2001 5-15
DFGOT vol.10,1998 2
CICADs J No.35,2001 PATTY 5th,2001,vol.4
21 CICADs J
2A No0.35,2001 8 DFGOT vol.10,1998
PATTY 5th vol.4,2001 ; TUCLID,2000
2A
CICADs J No0.35,2001
2 CICADs J No0.35,2001 11 8
CICADs J No.35,2001
2
CICADs J No0.35,2001
3 4
CICADs J No0.35,2001 ; DFGOT vol.10,1998 2

DFGOT vol.10,1998 3
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12.

NMP

9)
NOAEL

NOAEL

0.69ppm

90 CICADs J No0.35,2001 NOAEL 169 mg/kg 217mgl/kg
28 CICADs J No.35,2001 ; DFGOT vol.10,1998 ; PATTY 5th,200,vol.4 NOAEL 514 mg/kg
90 160 mg/kg 429 mg/kg 20 133 mg/kg 1548mg/kg
90 482 mg/kg 20
1 DFGOTvol.10,1998 13 CICADs J No.35,2001;
DFGOT vo0l.10,1998 3 mg/L 4
CICADs J No0.35,2001 ; DFGOT vol.10,1998 ; PATTY 5th,200,vol.4 90
0.3mg/L 2 1.0mg/L
CICADs J No.35,2001 90 0.16mg/L 1
multifocal purulent pneumonia
5 0.1-0.15mg/L DFGOT vol.10,1998 1
1
18)
0.05ppm
100ppm 17)
10ppm 9)NMP 2
NOAEL 51ppm 13)
90ppm?9) 18 22)
NMP lppm
()
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| CAS No. TLV-TWA GHS
| | TLV-TWA sDs DFG
3 (M
| | Cotton dust, raw, Oil,:l?é;n:H ) 20’3‘;/ MAK-Wert (1973)
| | untreated 1,5mg/m* E
2002
| | TLV Basis R-phrases S-phrases 1
Byssinosis;
1994
| CAS No | bronchitis;
C
pulm func
Baumwollstaub
56 1986
pH 1 mg/m? 1984 10
4 mg/m3
/2004
25 3
30.2 =#11.9 OR 7.2,95% Cl 1.3-41.1)
Mastrangelo, Tartari, Fedeli, Fadda, & Saia, 2003
2,168 OR 2.51,95% CI
1.3-4.9) Niven et al., 1997
267,400 11
Cui etal., 2011
429 15 Wang
etal., 2003
289 10 20 Liu,1987
OR 0Odds Ratio Cl Confidence Interval
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R) |

|
| M |
ACGIH TLV-TWA I NB) I
I N o Tea
| Al
| c | ‘ BEIa BEI
| () | | BEIwm | BEI
(E) | BEIr | BEI
400 450 | DSEN |
(F) 4 5 | MW |
31 | NOS |
| ©) | | Np |
G | Ns |
| M | | RSEN |
| (IFV) | | SEN |
| A | | Skin |
w2 /e | sp |
‘ | STEL |
L
| TWA |
N
| ©) |
‘ (P)
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NTP
K Known to be a human carcinogen

ACGIH R Reasonably anticipated to be a human carcinogen
Al Confirmed human carcinogen

A2  Suspected human carcinogen EU REACH
A3 Confirmed animal carcinogen with unknown relevance to Carcinogenic substances
humans Category 1 1A

Category2 1B
A4 Not classifiable as a human carcinogen

Category 3 2
A5 Not suspected as a human carcinogen

Substances toxic to reproduction
Category 1 1A

1 Category 2 1B
2
2A Category3 2
2B
1ARC _ _ EPA 2005
1 carcinogenic tt_) huma_m Carcinogenic to Humans
2A  probably carcinogenic to humans Likely to be Carcinogenic to Humans
2B possibly carcinogenic to humans Suggestive Evidence of Carcinogenic Potential
3 notclassifiable as to its carcinogenicity to humans Data are Inadequate for an Assessment of Human

) ) Carcinogenic Potential
4 probably not carcinogenic to humans

Not Likely to be Carcinogenic to Humans
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DFG Deutsche Forschungsgemeinschaft

Carcinogenic Substances

1.

3A.

Substances that cause cancer in man and can be assumed
to contribute to cancer risk. Epidemiological studies
provide adequate evidence of a positive correlation
between the exposure of humans and the occurrence of
cancer. Limited epidemiological data can be substantiated
by evidence that the substance causes cancer by a mode of
action that is relevant to man.

Substances that are considered to be carcinogenic for
man because sufficient data from long-term animal
studies or limited evidence from animal studies
substantiated by evidence from epidemiological studies
indicate that they can contribute to cancer risk. Limited
data from animal studies can be supported by evidence
that the substance causes cancer by a mode of action that
is relevant to man and by results of in vitro tests and
short-term animal studies.

Substances that cause concern that they could be
carcinogenic for man but cannot be assessed conclusively
because of lack of data. The classification in Category 3 is
provisional.

Substances that cause cancer in humans or animals or
that are considered to be carcinogenic for humans for
which the criteria for classification in Category 4 or 5 are
in principle fulfilled. However, the database for these
substances is insufficient for the establishment of a MAK

- 107 -

3B.

or BAT value.

Substances for which in vitro or animal studies have
yielded evidence of carcinogenic effects that is not
sufficient for classification of the substance in one of the
other categories. Further studies are required before a
final decision can be made. A MAK or BAT value can be
established provided no genotoxic effects have been
detected.

Substances that cause cancer in humans or animals or
that are considered to be carcinogenic for humans and for
which a MAK value can be derived. A non-genotoxic mode
of action is of prime importance and genotoxic effects play
no or at most a minor part provided the MAK and BAT
values are observed. Under these conditions no
contribution to human cancer risk is expected. The
classification is supported especially by evidence that, for
example, increases in cellular proliferation, inhibition of
apoptosis or disturbances in cellular differentiation are
important in the mode of action. The classification and the
MAK and BAT values take into consideration the
manifold mechanisms contributing to carcinogenesis and
their characteristic dose-time-response relationships.

Substances that cause cancer in humans or animals or
that are considered to be carcinogenic for humans and for
which a MAK value can be derived. A genotoxic mode of
action is of prime importance but is considered to
contribute only very slightly to human cancer risk,
provided the MAK and BAT values are observed. The
classification and the MAK and BAT values are supported
by information on the mode of action, dose-dependence
and toxicokinetic data.



MAK Maximale Arbeitsplatz-Konzentration

MAK-Wert MAK value
A R measured as the respirable
fraction of the aerosol
E | measured as the inhalable
fraction of the aerosol

A,B,C,D | pregnancy risk groups or ““_~*~

H danger of percutaneous absorption

Sa danger of sensitization of the airways

Sh danger of sensitization of the skin

Sah danger of sensitization of the airways and the skin
SP danger of photocontact sensitization

< not registered as a pesticide

1/11 peak limitation categories (excursion factors in

parentheses), or ““_~~

-108 -

Pregnancy risk groups or “<_~~

Group A: Damage to the embryo or foetus in humans has been
unequivocally demonstrated and is to be expected
even when MAK and BAT values are observed.

Group B: According to currently available information damage
to the embryo or foetus cannot be excluded after
exposure to concentrations at the level of the MAK
and BAT values. The documentation indicates, when
the Commission_s assessment of the data makes it
possible, which concentration would correspond to the
classification in Pregnancy Risk Group C. Substances
with this indication have the footnote ““prerequisite
for Group C, see documentation””.

Group C: There is no reason to fear damage to the embryo or
foetus when MAK and BAT values are observed.

Group D: Either there are no data for an assessment of
damage to the embryo or foetus or the currently
available data are not sufficient for classification in
one of the groups A — C.



Excursion factors, maximum duration of peaks, maximum number per shift and minimum interval between the peaks

Excursion Number
Category Duration Interval ***
factor per shift

Substances for which local irritant effects determine 15 min, average value **

the MAK value, also respiratory allergens

Il | Substances with systemic effects 2* 15 min, average value 4 1h

* default value, or a substance-specific value (maximum 8)
** |n certain cases, a momentary value (concentration which should not be exceeded at any time) can also be established.

*** only for excursion factors > 1

peak limitation Spitzenbegrenzung category
Kategorie excursion factor Uberschreitungsfaktor

DFG List of MAK and BAT Values 2014
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11

1.2

13

1.4

15

1.6

-110 -

2.1
2] 2.2
2.3
3 3
4.1
| 22
4.3
51

5
52
6.1

6
6.2
7 7
8 8
9 9

URL

http://www.un-no-un-number.com/un_no/un_class.html



-phrases

MSDS

R40

-111 -




Limited evidence of a carcinogenic effect

R62 |

R64 |

R65 | Harmful: may cause lung damage if swallowed

66 | Repeated exposure may cause skin dryness or
cracking

Py
\l

Vapours may cause drowsiness and dizziness

Y
o
co

Possible risk of irreversible effects

R

R14/15

R15/29

R20/21

R20/22

R20/21/22
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R21/22

R23/24

R23/25

R23/24/25

R24/25

R26/27

R26/28

R26/27/28

R27/28

R36/37

| R36/38

| R36/37/38

R37/38

R39/23

R39/24

R39/25

R39/23/24

R39/23/25

R39/24/25

R39/23/24/25

R39/26

R39/27

R39/28

R39/26/27

R39/26/28

R39/27/28
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R39/26/27/28 R48/23/24
R48/23/25
R42/43
R48/20 R48/24/25
e RA48/23/24/25
R48/22
R50/53
R48/20/21
R51/53
R48/20/22
R52/53
R48/21/22 Harmful possible risk of irreversible effects
R68/20 through inhalation
R48/20/21/22
Harmful possible risk of irreversible effects
R48/23 R68/21 in contact with skin
R48/24
R48/25
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R68/22

R68/20/21

R68/20/22

R68/21/22

R68/20/21/22

Harmful possible risk of irreversible effects if
swallowed

Harmful possible risk of irreversible effects
through inhalation and in contact with skin

Harmful possible risk of irreversible effects
through inhalation and if swallowed

Harmful possible risk of irreversible effects
in contact with skin and if swallowed

Harmful possible risk of irreversible effects
through inhalation, in contact with skin and
if swallowed
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| s41

542

S43

S45

546

| s47

S48

S49

S59

| S60

S61
S62
In case of accident by inhalation: remove casualty to
s63 fresh air and keep at rest
S64 If swallowed, rinse mouth with water (only if the
person is conscious)
| 81/2 |
| 83/7 |
Keep container tightly closed in a cool,
S3/7/9 well-ventilated place
S3/9/14 )
)
$3/9/14/49
$3/9/49
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‘83/14 ‘
| s1/8 |
| 57/9 |
‘87/47 ‘
| 520/21 |
| 524/25 |

After contact with skin, take off immediately

all contaminated clothing, and wash

immediately with plenty of ... (to be specified
S27/28 by the manufacturer)

Do not empty into drains; dispose of this
$20/35 material and its container in a safe way
$29/56
S36/37
S36/37/39
S36/39

S37/39

S47/49
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