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1. — &R

GENERAL INFOMATION
1.01 MEER

SUBSTANCE INFOMATION

CASES

504-60-9

504-60-9

MER (BXESR)

1,3-RVADTY

WEH (HB)

1,3-Pentadiene

1,3-Pentadiene

S

ENERESDES

ENERESYMES

OECD/HPV#&#H

1,3-RVADTY

1,3-Pentadiene

2ER

C5H8

C5H8

BiE=

CH2=CH-CH=CH-CH3

CH2=CH-CH=CH-CH3

"5

Molecular Weight : 68

1.02 REMBFRINEHEEZHRE
SPONSOR_INFOMATION

EFEREICET 2HER

e 2

OECD/HPVZ R4 5 A(SIAMDIZKYIRESh 1= 1EER
(http://cs3-hqg.oecd.org/scripts/hpv/)

OECD/HPV Program , SIDS Dossier , assessed at SIAM1 (24
Feb 1993) (http://cs3—hqg.oecd.org/scripts/hpv/)
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Sponsor Country: United States

1.03 A73")—5Ef
DETAILS ON CHEMICAL CA

1.1 —fERIE B 1E R

TEGORY

GENERAL SUBSTANCE INFOMATION

MEDIAT
MEOE-ICEW-BREQER |[E6 Colourless
YIERIIKEE (20°C. 1013hPa) RS Liquid
HE(EE  FTE%)
Hi#
£S5 EE: AWHE X, T FNCASES2004-70-8, 1574-41-00) |Definitions : This chemical has trans and cis isomers which
FSURIKES ZEDEMAEEFT S, CAS S 504-60-9 (& [have CAS Numbers of 2004-70-8 and 1574-41-0
BECELVFELITEAEREATHS, respectively. CAS Number 504—60-9 is for unspecified or
mixed isomer.
— R IE|: ERLVUVIEESAIRETH D, BHE: 143 (F5UR
). 143 R1K), BETIR: 2% (k5 RHK). 2% (S R{K), |General Comments : Piperylene can undergo polymerisation.
TETOME: 30-80%, * gm (P RIK): -141°C Index of refraction:1.43 (trans), 1.43(cis). Lowest explosivity: 2%
(trans), 2% (cis). Purity of industrial product: 30-80%. * MP
(cis): —141C.
1.2 A4
IMPURITIES
CASES

B2 JUPAC)-1

2OARTY

Cyclopentene

ME L JUPAC)-2

2-AFIV-2-TT

2-methyl-2-butene

ERNBEAESDES

BRZSICE T 5B

=25 (%)

Hi8

[Es

1.3 R4
ADDITIVES

CASES

B % JUPAC) -1

26-—tert-FFL>—p-YLY—JL (BHT)

2,6—di—tert—butylene—p—cresol (BHT)

ME L JUPAC)-2

tert-F FILATI—IL

tert—butyl catechol

ERNBEAESDES

BRZSICE T 5B

=2E5%E(%)

Hi8

%

1.4 B4
SYNONYMS

WE -

AFINITEOIY

Methyl butadiene

LU

1=AFNITEOTY

1-Methylbutadiene

EXYLY

Piperylene

El L N e

E_
ME %
hEH-

1.3-PD

1.3-PD

Hi8

BZ

15 WiE-WMAS
QUANTITY

WS WMAE

TEE
4,990-27,670~>
4,536-22,680h~>

3
1977
1982

Year
1977
1982

Quantity
4990-27670t - P
4536-22680 t - P




ISIDSP*

OECD/SIDS. Screening Information Data Set (SIDS) of OECD
High Production Volume Chemicals Programme, (1994)
CRCPR*

CRC Inc. Preliminary Information Review (Working Draft),
(1982)

ISIDSP*

OECD/SIDS. Screening Information Data Set (SIDS) of OECD
High Production Volume Chemicals Programme, (1994)
CRCPRx*

CRC Inc. Preliminary Information Review (Working Draft),
(1982)

TSCALU AR —(1982F) D AFHER S ISR E. 197TTFE DK
BEIZHT5 1,3-RUAD T B E R ($1,100-6,1005 R K
(4,990-27,670b2), F52R-1,3-RUAS TV SE 85100~
10005 RV R ERESNTIND, 1,3-RUAT I DEF S
£ L& {E1,000-5,0005 78> K(4,536-22,680 ) TH B, I
R-13-RUADIVDEEA—H—ELTHE—FISNTLVSDuU
Pont#t(19824F)IFF 50 X-1,3-RUAD T DERELEE %20
F-100F KRR EHELT=,
UTOsEXEHEIAShTLS:

TSCA Inventory (1982) TSCA Inventory of Producers of
Chemicals in Commerce for 1977. Washington, DC U.S. EPA.

The public portion of the TSCA Inventory (1982) reports 1977
U.S. production of 11-61 million pounds (4990-27670 t) of 1,3—
pentadiene and 1 to 10 million pounds of trans—1,3—pentadiene.
At least 10 to 50 million pounds (4536-22680 t) per year of
1,3-pentadiene are produced. Du Pont (1982), the only known
major producer of trans—1,3—pentadiene, reported annual
production of trans—1,3—pentadiene at 200000 to 1 million
pounds. The following references are also cited: TSCA
Inventory (1982) TSCA Inventory of Producers of Chemicals in
Commerce for 1977. Washington, DC U.S. EPA.

1.6 FRIEHR
USE_PATTERN

FRRARER 1,3-RUASTIUIEEIZCHHIIED TEMIED-HEFER T [1,3-Pentadiene is primarily used as a monomer in a closed
E/I—ELTEASNS, system for the industrial manufacture of C5 resins.
T XM AE
B8
F:: 13Xk : CRCPRx* Primary References : CRCPR*
CRC Inc. Preliminary Information Review (Working Draft), CRC Inc. Preliminary Information Review (Working Draft),
(1982) (1982)
2R3k : Secondary References : 'SIDSP* Secondary References : ISIDSP*
OECD/SIDS. Screening Information Data Set (SIDS) of OECD/SIDS. Screening Information Data Set (SIDS) of
OECD High Production Volume Chemicals Programme, (1994) |OECD High Production Volume Chemicals Programme, (1994)
EZ

11 BEBLUVANORERFR
SOURCES OF EXPOSURE

ZEICEATHER BEEFEATD13-PDADEBEMEEEREIIBASHIZCSEE |The potential worker exposure to 1,3-PD during customer use
IR E R DRBEIET . BHEE/X—4STRMID |apparently refers to exposure during manufacture of C5
BHEICEMT A2EEBEDOA LT TEMMHE ., 24 & |aliphatic resins. Workers coming into contact with the uncured
&) RIZRIMIT OB T HEZEH1,3-PDIEEYIA~D |resin in industrial applications (e.g., in the tire industry) as well
REDOAREMENH D, as workers exposed to cured resins containing any residual
monomer, are also potentially exposed to 1,3—PD compound.
Higt 1R 3CHk: CRCPR* Primary References : CRCPRx*
CRC Inc. Preliminary Information Review (Working Draft), CRC Inc. Preliminary Information Review (Working Draft),
(1982) (1982)
2R X#K: Secondary References : !SIDSP* Secondary References : ISIDSP*
OECD/SIDS. Screening Information Data Set (SIDS) of OECD/SIDS. Screening Information Data Set (SIDS) of
OECD High Production Volume Chemicals Programme, (1994) [OECD High Production Volume Chemicals Programme, (1994)
EE

1.8 BANIEHR
ADDITIONAL INFOMATION

2. MBI FRIMEIR

PHYSICAL CHEMICAL DATA
2.1 @k

MELTING POINT

HEMER

CASES

HMES

-87°C(FSVRHK) . —141°C R HK)

-87C(trans), —141C (sis)

il

R

EEMRIT

BB AR AL

Hig
5| F3CHR

BZ




22 M
BOILING POINT

HEME S

CASES

HEE

EEN
Bk

GLP

HEREITo1-5F

SERSH

R

e °C

[Ei]

S °C

&

42°C (S5 R 1K), 44°C (L R{EK)

42C(trans), 44C(cis)

EIR

ERERDT

BB TR AL

Hig
5| F3CHR

BZ

23 HE(LLE)
DENSITY (RELATIVE DENSIT

HEMER

CASES

HMES

ER

ik

GLP

HEREITo1F

EGEILE

FER

0.68(~5 R 1K), 0.69 R{K)

0.68 (trans), 0.69 (cis)

547

B (C)

SERR

EEHRDT

(SR D I MR BL
Hig

5| FXH#R

EE

24 ZHRE
VAPOUR PRESSURE

HEME R

CASES

HEE

IR

Hik

GLP

FBEToIE
RBE

R

ERE

53.3 kPa(F5 R 1K)

53.3 kPa (trans)

mE:  °C

25°C

25°C

o °C

bl

EIR

ERERDT

BB AR AL
H8

5| F3CHR

BZ

2.5 S ELHRE(log Kow)
PARTITION COEFFICIENT

HEMER

CASES

HMES

ER

ik

GLP

HEREITo1F

EGEILE

HER

Log Kow

log Pow = 1.5 (£ 3E )

log Pow = 1.5 (estimated)

BE:  °C

&

EZN

EEHRIT

(SR D I MR BL
Hig

= X

EE




26.1 KBRIE(BREEHESD)
WATER SOLUBILITY & DISSOCIATION CONSTANT

HEME S

CASEE

HEE

EE
Bk

GLP

HEREITo1-5F

SERSH
R

IKBEEE 690 mg/L (HETEfE)

690 mg/L (estimated)

mE:  °C

pH
piiﬁ'liﬂ#@%ﬁ;‘%fﬁ

[t

EIR

ERERDT

BB AR AL

Hig
5| F3CHR

e

FREHE 2

B —1%

5k

BE:  °C

GLP

EGEI0

HEBRE{To1F

&

bl

R

EEHRDT

(SR D I MR BL
Hig

= XA

EE

2.6.2 RE®RS
SURFACE TENSION

2.7 5K R GlE)
FLASH_POINT (LIQUIDS)

HEMER

CASEE

MES

FER
Bk

GLP

HEREITo1F

SEREH

HER

5lk&E: °C -28°C (c—cupi%)

—28C (c—cup)

HERD2AT

il

R

EEHRDT

(SR D I MR BL
Hig

5| X

EE

28 BEEEE (B KK
AUTO FLAMMABILITY (SOLIDS/GASES)

2.9 Bk
FLAMMABILITY

HEME S

CASEE

HEE

IR

Hik

GLP

HEREITo1-5F

SERSH
R
EADE &

3| KA BN

SAEDEE

K& Bl
il 5l ME

Flammable

R

EEHRIT

(SR D I MR BL




H8

5| F3CHR

BZ

2.10 @3
EXPLOSIVE PROPERTIES

211 Bkt
OXIDISING PROPERTIES

212 BIEETARTUOvIL

OXIDATION/REDUCTION POTENTIAL

213 Z DD MIRIL IR ICE T H1EHR

ADDITIONAL INFOMATION

HEMER

CASES

HMES

ER

ik

GLP

HEREITo1F

EGEILE

FER

o

IR

EEERIT

(SR D I KR BL
Hig

5| FXH#R

="E

ZOMDFEICK T HAMBME: T—TI)L, 7ILa—)L. Ttk
U ARUBVIZEET S,

Solubility in other Solvents : Soluble in Ether, Alcohol, Acetone,
Benzene

3. IRETEaN L ARG

ENVIRONMENTAL FATE AND PATHWAYS

31 REMH

STABILITY

311, HfR
PHOTODEGRADATION

HEME R

CASEE

HE%E

ER

Hik

54T

GLP

HERET oI5

SR & & (nm)

ABHBE(CE D ERERE

WMEDARIEIL

SEREH

R

DIEE

M (°C)

B

F B EAt/2

SRR FE (%) ERERR

EFIRE %)

R ) %

| (51T)

R

R TE 21

A /2

DRE Y

FEEm

1,3-PDIZMDIF L 71> ERBRICHBEE R 1T, R
FRLUTEFRSND, UTOSEXEHLIIASNTIVS:
CRCS. Inc. (1982) Preliminary Information Review (Working
Draft) for 1,3— Pentadiene. 14 pages; Howard, P. H. (1990)
Handbook of environmental fate and exposure data for organic
chemicals. Volume 1, 1,3—Butadiene p. 101-106. Editor P. H.
Howard, Lewis Publishers.

Like other diolefins, 1,3—PD is expected to undergo photo
oxidation with a half-life of several hours or less. The following
references are also cited: CRCS. Inc. (1982) Preliminary
Information Review (Working Draft) for 1,3— Pentadiene. 14
pages; Howard, P. H. (1990) Handbook of environmental fate
and exposure data for organic chemicals. Volume 1, 1,3—
Butadiene p. 101-106. Editor P. H. Howard, Lewis Publishers.

EIR

ERERD7

BB AR AL
H8

RS

13k : ESTHAG

Darnall, K. R. et al. Environmental Science and Technology,
10(7), 692- 696, (1976)
2K : ISIDSP*

OECD/SIDS. Screening Information Data Set (SIDS) of OECD
High Production Volume Chemicals Programme, (1994)

Primary Reference : ESTHAG

Darnall, K. R. et al. Environmental Science and Technology,
10(7), 692- 696, (1976)
Secondary Reference : ISIDSP*

OECD/SIDS. Screening Information Data Set (SIDS) of OECD
High Production Volume Chemicals Programme, (1994)

BZ




3.1.2. KAPRE M (K5 )
STABILITY IN WATER

HEME S

CASEE

HIEE

EIR
Bk

GLP

HEREITo1-5F

SERSH

R

RERE

FHRE

AT B AR D S AZEE(h)., pH. IR EE

$EH
RERERY

] 1,3-RUBDIU(FKPTIKS BEZTENETFRIShS, [1,3-Pentadiene is not expected to undergo hydrolysis in water.
UTOZEXHEEIASNTINS: The following references are also cited: CRCS. Inc. (1982)
CRCS. Inc. (1982) Preliminary Information Review (Working Preliminary Information Review (Working Draft) for 1,3—
Draft) for 1,3-Pentadiene. 14 pages; Howard, P.H. (1990) Pentadiene. 14 pages; Howard, P.H. (1990) Handbook of
Handbook of environmental fate and exposure data for organic [environmental fate and exposure data for organic chemicals.
chemicals. Volume 1, 1,3-Butadiene, p. 101-106. Editor P.H. Volume 1, 1,3-Butadiene, p. 101-106. Editor P.H. Howard,
Howard, Lewis Publishers. Lewis Publishers.

R

EBERI7

{EFEME D I HTAR R

HiEE

51 Ak 1R 3CHK: ESTHAG Primary Reference : ESTHAG

Darnall, K. R. et al. Environmental Science and Technology, Darnall, K. R. et al. Environmental Science and Technology,

10(7), 692~ 696, (1976) 10(7), 692~ 696, (1976)
2R AR : ISIDSP* Secondary Reference : 'SIDSP*
OECD/SIDS. Screening Information Data Set (SIDS) of OECD | OECD/SIDS. Screening Information Data Set (SIDS) of OECD
High Production Volume Chemicals Programme, (1994) High Production Volume Chemicals Programme, (1994)

EE

3.1.3. LIEPREM
STABILITY IN SOIL

32. BRI T—4(REE)

MONITORING DATA(ENVIRONMENT)

33. BEIEHES

TRONSPORT AND DISTRIBUTION

331 BERX2HEOBE

TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS

33.2 L
DISTRIBUTION
34 FFRMEES R
AEROBIC BIODEGRADATION
HEBEMEL
CASES
HHESE
AR
ik OECD 301 D; RERFERILBERHRER D EIZHE D, 1,3-PDIZ |OECD 301 D; Test result is based on dissolved oxygen loss.
IFEHR UMD D10, VA—XRRMLETHEEZ LTz, [1,3-PD was tested in a closed bottle system due to its
volatility.
1B 2R 28 A/ 28 d
HERER 1,3-PDZEIMEL TULVEWNVT /KB EDHEFERE &£ ICHEELT-, [1,3-PD was incubated with an unacclimated sewage seed
inoculum.
GLP [E{AN yes
AREITo-F
EREH R aerobic
HBRMEREE
SEIREE

EERE °C

XTERYE & L VR (me/L)

HRERES

DREEHITE

R

=ROEEG%) HE

2.5%, 28 #%

2.5% in 28 days.

SERE

SRR

SRR

[KTFE [KOTET NS [

|
Blwin

SRR

DRER

LSRR USN DO EERESE
RUZDHER

NEMEDT, 14BEDHRE

Z0fth




EIR

28H C2.5%W EnfRShtz,

2.5% biodegradation in 28 days.

EEHERI7
{EFEME D FIHTAR L
Hi 8
GRS S 13Tk : EXBST* Primary Reference : EXBST*
Exxon Biochemical Sciences, Inc., 91 MRL 280, (1991) Exxon Biochemical Sciences, Inc., 91 MRL 280, (1991)
2RCHK : 'SIDSP* Secondary Reference : !SIDSP*
OECD/SIDS. Screening Information Data Set (SIDS) of OECD/SIDS. Screening Information Data Set (SIDS) of
OECD High Production Volume Chemicals Programme, (1994) [OECD High Production Volume Chemicals Programme, (1994)
EZE

3.5. BOD-5, COD¥7=[&BOD-5./CODLt
BOD-5,COD OR RATIO BOD-5/COD

3.6 EWRMEME
BIOACCUMULATION

HEMER

CASES

MES

FER
Bk

£HiE

ERHHE (B)

REERE

HEit HAR

GLP

HEREITo1F

D LiDAbA

EGEI

WERME R

xERYE

HEBYE R RV E

HEBAXEE

=]

RTE 178

EESHE %)

AERHOWERY EIRE

=B 2 (BCF)

A~ et E 5

S

R L7

98/ —IV/ KSEEBIPENENSEMEF R =T
EMERMEEFSENETESIND,

A low octanol/water partition coefficient suggests a low degree
of bioaccumulation or biomagnification.

EEERIT

(SR D I MR BL
Hig

LRSS

1Rk : CRCPR*

CRC Inc. Preliminary Information Review (Working Draft),
(1982)
2R 3CHK : 'SIDSP*

OECD/SIDS. Screening Information Data Set (SIDS) of
OECD High Production Volume Chemicals Programme, (1994)

Primary References : CRCPR*

CRC Inc. Preliminary Information Review (Working Draft),
(1982)
Secondary References : ISIDSP*

OECD/SIDS. Screening Information Data Set (SIDS) of
OECD High Production Volume Chemicals Programme, (1994)

BZ




HE4

FNER#E R (EU-RAR)

JRX (EU-RAR)

41 RADOREEMN
ACUTE TOXICITY TO FISH

E—tt

Bix

OECDTRRHAFS A 203

OECD 203

GLP

IFLy

Yes

HEBREToEF

B8 R fHGE

27YMNNYRI/— (Pimephales promelas)

Fathead minnow (Pimephales promelas)

IVRRAVE

HEBRYEDAMDEHE

HBRMEDNMTEE

FEIR DIRETARAT T &
FRERE
HBRAD/E. AR, KE

HBRAKEH-YDAKSE

SEMECORZMEHBER

CowAfb&H

FIUKIR

FFKDILFHEE

iﬁ%ﬁi@f&(&(ﬂfﬁﬁiﬁf&)&%@%ﬁ@

FRNEOEAS COREE

AR/ BROEREZORE

REBR

24~96R5R]

24-96 h

HEEA

EX%

1/2 STAT

Bk KR

B ELYDAK

FENRRINLDAEDTRER
BRUXEBRXICEH1THKE

SRR B #n

21.5°C

215C

HREADIKE

R EREDES &
HER

iia
RERE

6.25~50 mg/L

6.25-50 mg/L

AR

AP EEE

ZERTEDR

Heat 60

AR
SBRICHITHELTE

EERIS

ZOBOBERE

pi=F)

#52 (96h-LC50)

24F5RALC50 = 149.4 mg/L
48B5MEILC50 = 139.9 mg/L
72B5RALC50 = 139.9 mg/L
96BFFEILC50 = 139.9 mg/L
BIEMEICE DL

LC50 for 24 hours = 149.4 mg/L
LC50 for 48 hours = 139.9 mg/L
LC50 for 72 hours = 139.9 mg/L
LC50 for 96 hours = 139.9 mg/L
Results are based on measured values.

FISH AQ FRESH 24wk LC50

EEEATY

X—RET4

EFEMED FETIEHL

g OECD/SIDS. Screening Information Data Set (SIDS) of OECD OECD/SIDS. Screening Information Data Set (SIDS) of OECD
- High High

5| X Ek Exxon Biochemical Sciences, Inc., 92 MRL 56, (1992) Exxon Biochemical Sciences, Inc., 92 MRL 56, (1992)

LUTOSEXRE5IHINTLS: The following reference is also cited:
fHE Hamilton, M. A. et al. (1977) Env. Science Tech. 11, 714-719. Hamilton, M. A. et al. (1977) Env. Science Tech. 11, 714-719.

FISH AQ FRESH 24wk LC50

4-2 KEFEEHBM~DEUESHEBHIZIEITU0)
ACUTE TOXICITY TO AQUATIC INVERTEBRATES (DAPHNIA)

= f‘lﬁ

HiE

OECDTRAHARS A 202

OECD 202

GLP

[FLy

Yes

HERETo5F

EMIE, R Hi6E

2220 (Daphnia magna)

Water flea (Daphnia magna)

IURRAUE

HBRME DN TDE R

HERMBED N &

FER DA F A
FERSE M
SERAEVMDEIR, AILE, BESE

SEYETORZHARRER

SAER BT 4R B O FE R 5

<24 D

<24h

KR

FIKDIEZHEE

gﬁﬁiﬁiﬁ(&lﬂ%ﬁiﬁi&)t%@%ﬁﬁ%

REEOEAT COEEE

IRRRBE] AR DIBEEZDRE

BERs

7 1

24~ 4885

24-48 h

EXF/3

1/2 STAT

EH. 1ELY QHERE YR

WX EZENBREINDHED
1TRERICETHKE

SRR B #n

21.5°C

215C

HREADIKE

EHREREDFESE




8
BERE

13.4~274 mg/L

13.4-274 mg/L

EARE

iff ik B 25 3

ZHEBKEERDOE

IR

AR IZH DRI L 2 A

SIBXIZE T2 RIEDZ BEDEER

HEEh

#%5(48h-EC50)

24B5REEC50 = 274.0 mg/L
A8BFRIECS50 = 221.5 mg/L
BIEMEICEDL,

EC50 for 24 hours = 274.0 mg/L
EC50 for 48 hours = 221.5 mg/L
Results are based on measured values.

EEERIT

X—2R8T4

EEEDFIBTIR L

H g OECD/SIDS. Screening Information Data Set (SIDS) of OECD OECD/SIDS. Screening Information Data Set (SIDS) of OECD
High Production Volume Chemicals Programme, (1994) High Production Volume Chemicals Programme, (1994)

5| B 3k Exxon Biochemical Sciences, Inc., 92 MRL 55, (1992) Exxon Biochemical Sciences, Inc., 92 MRL 55, (1992)
UTDSEX#ELEI AN TLNS: The following references are also cited:

Bz Finney, D. J. (1971) Probit analysis, Third Edition. London, Finney, D. J. (1971) Probit analysis, Third Edition. London,

Cambridge, University Press; SAS User's Guide (1985) Statistics,

Version 5.18, SAS Institute Inc., Cary, N. C.

Cambridge, University Press; SAS User's Guide (1985) Statistics,
Version 5.18, SAS Institute Inc. , Cary, N. C.

4-3 KEREM~OEM (BIZEHLE)
TOXICITY_TO_AQUATIC PLANTS e. g.

ALGAE

HBRYE

E—f

Bix

OECDTRFHAFSA> 201

OECD 201

GLP

IFLy

Yes

HERET o5

EWIE, R fHiGE

248 (Selenastrum capricornutum)

Algae (Selenastrum capricornutum)

I RRAUE

EHBEEHICANV-T—2DiEHE

BNEDAIDEE

]

FER DREH R F A
SR
S %ﬁhﬁnx‘twae’x‘ﬁﬂi?ﬁ%%?‘i;‘f

DEIERD L ER VKR

2t .%E‘C@!i”&*‘"&ﬁ%ﬁ‘f*%

FHUKIR

EtDILEEIEE

iﬁ%ﬁiﬁi& (RURTFRR) EZ DR

FENEOEAE COREE

AR/ BROEREZORE

REBER

EEHE

24~ 96R5R]

24-96 h

HEEA

R

FERERDODLEELTEIZETEHE
ERPRIARF LR TREDKE

BRI P i

24.8°C

248 C

BB D IR AE

1538 T R D i H 5

fi&

ERE

29.6~326 mg/L

29.6-326 mg/L

EST T

NI | 5T [N

IR

ERBEE®

BERERICETHERR

ZOhEREHER

FEIR

MERTHDEREZ LD

BEIZI:BI‘J’%;)EFE@-‘E%T&*@%?
uuml

24B5EEC50 GR = 179.0 mg/L
48BFRIECS50 GR > 326.0 mg/L
72B5FEIEC50 GR = 293.9mg/L
96FFFHIEC50 GR = 174.6 mg/L
24B5EEC50 GI > 326.0 mg/L

EC50 GR for 24 hours = 179.0 mg/L
EC50 GR for 48 hours > 326.0 mg/L
EC50 GR for 72 hours = 293.9mg/L
EC50 GR for 96 hours = 174.6 mg/L
EC50 GI for 24 hours > 326.0 mg/L

<3
#aR (ErC50) 48B5RIECS0 Gl = 263.8 me/L EG50 Gl for 48 hours = 263.8 me/L
7285 RIEC50 GI = 210.7 mg/L EC50 GI for 72 hours = 210.7 mg/L
96BFREIECS50 GI = 245.8 mg/L EC50 GI for 96 hours = 245.8 mg/L
EC50 GR = £ Ki#[¥, EC50 Gl = £ RAF EC50 GR = Growth Rate. EC50 GI = Growth Inhibition.
BIEMEICEDL, Results are based on measured values.
Maximum concentration at which no effect was observed within
# 5 (NOEC) ?ﬁgﬁgﬂﬁﬁqjlu%%ﬁ\ﬁgéhﬁb\of_as‘ﬁlﬁ)#: 40.6 mg/L the period of the test: 40.6 mg/L.
b HEREE P BN BRI -RIERE: 803 mg/L Minimum concentration at which effect was observed within the
period of the test: 80.3 mg/L.
EEEATY
XF—RET4
EFEMED FETIEHL
H g OECD/SIDS. Screening Information Data Set (SIDS) of OECD OECD/SIDS. Screening Information Data Set (SIDS) of OECD
High Production Volume Chemicals Programme, (1994) High Production Volume Chemicals Programme, (1994)
5| X Ek Exxon Biochemical Sciences, Inc., 92 MRL 55, (1992) Exxon Biochemical Sciences, Inc., 92 MRL 55, (1992)
UTDOEEX#HESIASNTLNS: The following references are also cited:
B Finney, D. J. (1971) Probit analysis, Third Edition. London, Finney, D. J. (1971) Probit analysis, Third Edition. London,

Cambridge, University Press; SAS User's Guide (1985) Statistics,

Version 5.18, SAS Institute Inc., Cary, N. C.

Cambridge, University Press; SAS User's Guide (1985) Statistics,
Version 5.18, SAS Institute Inc., Cary, N. C.




4-4 WEN~OFEBIRENITIT)
TOXICITY TO MICROORGANISMS e. g. BACTERIA

4-5 KEEM~DIgHESH

CHRONIC TOXICITY TO AQUATIC ORGANISMS
A B~OiEHESEHE

CHRONIC TOXICITY TO FISH

B. KEJEBHEY~DIRIESE
CHRONIC TOXICITY TO AQUATIC INVERTEBRATES

4-6 BEREEM~DEMN

TOXICITY TO TERRESTRIAL ORGANISMS
A BEEEY~OFN

TOXICITY _TO TERRESTRIAL PLANTS

HEREToE
B

HEMEODHDOEE
HERYME DAL
IRRAUE

REAME

ERER M

HIEE

T

EFEERDT

X—R8T4

EFEME D FI IR HL

gt OECD/SIDS. Screening Information Data Set (SIDS) of OECD OECD/SIDS. Screening Information Data Set (SIDS) of OECD

High Production Volume Chemicals Programme, (1994) High Production Volume Chemicals Programme, (1994)
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mE REBPFADBENDENDHIHER (LIEEY. EWM RV EEE No testing is planned due to low releases into the environment
" ~ADEM) (FEHESH TR, (toxicity to soil dwelling organisms, plants and birds).

B. TEEM~DEM
TOXICITY TO SOIL DWELLING ORGANISMS

C. DI EEERE (RPEEET)~OEN
TOXICITY TO OTHER NON-MAMMALIAN TERRESTRIAL SPECIES (INCLUDING AVIAN)

61 EEEYM~DEM
TOXICITY TO SEDIMENT DWELLING ORGANISMS

4-1 EMFHREE=FI0U (BYERILLERESTD)
BIOLOGICAL EFFECTS MONITORING (INCLUDING BIOMAGNIFICATION)

4-8 EERMETMEE
BIOTRANSFORMATION AND KINETICS

4-9 BIN1EHR
ADDITIONAL INFORMATION



HBA

MER#ER (EU-RAR)

JR3X (EU-RAR)

5-1 MELOXRTAUR, KL 570
TOXICOKINETICS, METABOLISM, and DISTRIBUTION

5-2 AMEM
ACUTE TOXICITY
A BAHEROSEMH

ACUTE ORAL TOXICIT

HERME S

CASES

504-60-9

504-60-9

MES

EZ
7 ik
BEAAASA

OECD 401 - [REKER

OECD 401 - Limit test

GLPEA

[&Ly

Yes

REREITo-5F

HERR R

Sprague-Dawley >k

Sprague—Dawley rats

X AN H3)

BrEE

FHEH (5 0BME

AR ()

BERZE

=AM (H)

TR DR FBEEE:1X5000 mg/kg KE Dose / Concentration : 1 X 5000 mg/kg BW

#ETF R LR

fE5R

BREASHTORTEH

BEERPAT R

BlEFT R
Sprague—Dawley Sy MZH1T51,3-RUAS T D REHEE |A range finding oral study for the repeated dose study of 1,3-
REBO-HOBROFASRTAERICKYFNAOLD50(X1 g/kg [pentadiene in Sprague—Dawley rats revealed an oral LD50 > 1
HBEFIBAL Iz, PRSI OLD501E2 g/kgbh £ T#H S, Z |g/ke. The predicted oral LD50 is >= 2 g/kg. Another limit
NoDFREHERTIEMTII-RUFADIVICET HH]  |study (2 g/kg) may be done on 1,3-pentadiene to confirm

Tott DIREHER (2 g/ke) NEIBENBTREMEH B Do these predictions.
L 1Eh 8 B SAORT—2 R £ 28 Organism Medium Spec. Route Lifestage Sex Effect Effect

brti)

LD50fE X [£LC501E

LD5[X5000 me/kg R it TS o sRERF 5w 745 (#3/56!
B UlE4/56]) MFETLT=.

LD50 is less than 5000 mg/kg. Seven rats died during the
study (3/5 males and 4/5 females).

it i D LD50E X [£LC501E
DENE

AR

[ EE

{EFE1E D FI R HL
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5| AR (FT3XHR)

Primary Reference : EXBST*

Secondary Reference : ISIDSP*

Exxon Biochemical Sciences, Inc., 91 MRL 208, (1991)

OECD/SIDS. Screening Information Data Set (SIDS) of
OECD High Production Volume Chemicals Programme,
(1994)

Primary Reference : EXBST*

Secondary Reference : ISIDSP*

Exxon Biochemical Sciences, Inc., 91 MRL 208, (1991)
OECD/SIDS. Screening Information Data Set (SIDS) of OECD
High Production Volume Chemicals Programme, (1994)

504-60-9

504-60-9

7 ik
Fik AR

OECD 401 - PREEEKER

OECD 401 - Limit test

GLPEA

[&Ly

Yes

REREIT -5

HERR (B R

Sprague-Dawley >k

Sprague—Dawley rats

EHIC AN H3)

rEE

FREH (5 0BMH

AR ()

BEZR

F=AE (8)

Z D DEEREH

FRE_EE .1 X5000 mg/kg AE

Dose / Concentration : 1 X 5000 mg/kg BW

#stF RN
e
FHEHTORTHR

B PR AT




[BizEE

ZD1th
bt
LD50(E5000 mg/kgk i T D, RERF ISV 74 (H3/5 |LD50 is less than 5000 mg/kg. Seven rats died during the
HHE Bl B U4/ 5450) HAFETELT=, study (3/5 males and 4/5 females).
Sprague-Dawley SV ZH1T51,3-RUAS T D REHESE A range finding oral study for the repeated dose study of 1,3-
REBO-HOBRAOFASERTAERICKYFOALD50(X1 g/kg [pentadiene in Sprague—Dawley rats revealed an oral LD50 > 1
HBEHIBAL -, FRISN - OLD50IE2 g/kegbl L TH S, Z |e/ke. The predicted oral LD50 is >= 2 g/kg. Another limit
ER NoDFREHERTEIEMTII-RUFADIVICETHH]  |study (2 g/kg) may be done on 1,3-pentadiene to confirm
DIRERER (2 g/ke) NEBESNDATREMEN B D these predictions.
£ Kt R B SAORT—Y 1l 28 & Organism Medium Spec. Route Lifestage Sex Effect Effect
Exatt

{E38 1% D F iR AL
H 8

5| RSk (FTXCHR)

Primary Reference : EXBST*

Secondary Reference : !SIDSP*

Exxon Biochemical Sciences, Inc., 91 MRL 208, (1991)
OECD/SIDS. Screening Information Data Set (SIDS) of
OECD High

Production Volume Chemicals Programme, (1994)

Primary Reference : EXBST*

Secondary Reference : !SIDSP*

Exxon Biochemical Sciences, Inc., 91 MRL 208, (1991)
OECD/SIDS. Screening Information Data Set (SIDS) of OECD
High

Production Volume Chemicals Programme, (1994)
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B. RMRAEMYE

ACUTE INHALATION TOXICITY

HEBRME S

CASES

504-60-9

504-60-9

MES

EZ
ik
Bk AAESA

OECD 403 4R

OECD 403 4-hour exposure

GLPHEA

[EXR)

Yes

HEBRE{To5F

HERR (B R

Sprague-Dawley 5V

Sprague—Dawley rats

TR (M, I F)

REE

RS (5] DEE

AR (81K)

HEZ

B (H)

ZOhDRERE Y

#ETF R LR

fE5R

REASHTORTEH

BEERAT R

BlEFT R

Z0ith &) i 4R B SAORT—Y BRI EE £ Organism Medium Spec. Route Lifestage Sex Effect Effect

bt
4RFRELC50(320917 ppm (58.2 mg/LIZHAH) 8 THB, LC50 for 4 hours is greater than 20917 ppm equivalent to 58.2

HHE mg/L.
ZOFRRIF13-RUADTY  TERA13-RUADIVRY |This finding is in agreement with predicted values and known
MOCAHL IV BIZET AT AERUVEBEADOEEREZE |health effects data on 1,3-pentadiene, technical grade 1,3—
FT—RE—HT B, UTOSEXRELFIAShTIVS: pentadiene and other diolefins. The following reference is also
shugaev, B.B. et al. (1979) Biofizika 24 (1), 160-162. &&= |cited: shugaev, B.B. et al. (1979) Biofizika 24 (1), 160-162.

SER B9 B4 EE (X HZ{ES5.6 mg/L(20000 ppm) . 8| |Exposure comments: A target concentration was 55.6 mg/L
{EF158.2 mg/L (20917 ppm). 1ZE#{F20.85 mg/L(307.2 [(20000 ppm) and the actual mean concentration was 58.2
ppm) TdHo71=, mg/L (20917 ppm) with a standard deviation of 0.85 mg/L

(307.2 ppm).
B8

{EFE1E 0 FI R BL
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Primary Reference : EXBST*
Secondary Reference : ISIDSP*
Exxon Biochemical Sciences, Inc., 91 MRL 212, (1991)

Primary Reference : EXBST*
Secondary Reference : ISIDSP*
Exxon Biochemical Sciences, Inc., 91 MRL 212, (1991)

5| A3k (5T 3XRR) OECD/SIDS. Screening Information Data Set (SIDS) of OECD/SIDS. Screening Information Data Set (SIDS) of OECD
OECD High Production Volume Chemicals Programme, High Production Volume Chemicals Programme, (1994)
(1994)

&=

HERYE A

CASES 504-60-9 504-60-9

HHEE

JERR

Tk

HiE A HAESAY OECD 403 4B RE OECD 403 4—hour exposure

GLPE & IELy Yes

HEREIT o5




HERR (B R

B6C3FIY IR

B6C3F1 mice

TR (M, I F)

RE5E

RS (5] DEE

TR (181K)

Shugaev, B.B. et al. (1979) Biofiyika 24 (1), 160-162.

4 AR B SAORT—U HH E RE

o Foa

BEZR

HHARM (R)
EEIL B 4Z{E55.6 mg/L (20000 ppm) . EiBI{EF1458.2 A target concentration 55.6 mg/L (20000 ppm) and the actual
mg/L (20917 ppm). 1Z#E{F20.85 mg/L(307.2 ppm) T&HD [mean concentration was 58.2 mg/L (20917 ppm) with a

ZFDHDRERE Y f=o standard deviation of 0.85 mg/L (307.2 ppm).

51'—*7‘334]%}2

iha

BRASHTORTEH

BEERAT R

BltEFT R

ZD1th

bt

s 4RERILC501320917 ppm (58.2 mg/LIZH ) B ThH 5. LC?O for 4 hours is less than 20917 ppm equivalent to 58.2

mg/L.

REBR2BEORTETICTETOIVANELL:, All the mice were dead by the end of the second hour of
—BEIOA N ZORRIF1,3-ROAD T TER1,3-R |exposure.
VADIVRUMDOF L I4 FEICET 5 FAERTUEE  |General Comments : This finding is in agreement with
HMOBEZET LTS, thDIMETIEL ARV |predicted values and known health effects data on 1,3—
SUREMRD285REILC50H5F 1LF 1116200 ppm K 181440 |pentadiene, technical grade 1,3-PD and other diolefins. Other

ER ppmESNTLVD, UTDSEX#ESI SN TN S: report says that 2 hours LC50 for the cis and trans isomer

were 16200 ppm and 1440 ppm, respectively. The following
reference is also cited: Shugaev, B.B. et al. (1979) Biofiyika
24 (1), 160-162.

Organism Medium Spec. Route Lifestage Sex Effect Effect

[EEE
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5| FASCHR (FT3XHR)

Primary Reference : EXBST*

Secondary Reference : !SIDSP*

Exxon Biochemical Sciences, Inc., 91 MRL 212, (1991)
OECD/SIDS. Screening Information Data Set (SIDS) of
OECD High

Production Volume Chemicals Programme, (1994)

Primary Reference : EXBST*

Secondary Reference : !SIDSP*

Exxon Biochemical Sciences, Inc., 91 MRL 212, (1991)
OECD/SIDS. Screening Information Data Set (SIDS) of OECD
High

Production Volume Chemicals Programme, (1994)

504-60-9

504-60-9

Bk /AL

GLPHEA

HEBRE{To-5F

HERR (B R

TR (M, I F)

RE5E

RS (5] DEE

TR (181K)

HEZE

AR (R)
£ i 4k B SATORT— 1R EFEE XFHBEL |Organism Medium Specification Route Lifestage Sex Number
IURRAV - EELE =K ER exposed Number controls

DIOREE FED51/F: 0CC End Point : MAMMALIAN TOXICITY Study
<ot AREH & HAR - 8BFR Exposure Type : OCC
Exposure Period :8 h

#ETF R LR

&

EREHTORTH

BEERAT R

Blt&FT R

ZD1th

=

ia o

SHE
1,3-PDMACGIH TLVX [ZOSHA PELIZ#FEFELZRLY, 1,3-PD | No ACGIH TLV or OSHA PEL exist for 1,3-PD. A workplace
DEEARTHDIVTLY DIELIRIEHFAEE (WEEL)$§ |environmental exposure level (WEEL) guide of 50 ppm (8 hours

ER SHEIE50 ppm (8EFRETWA) EHER SN TLVS, TWA) has been recommended for isoprene, an isomer of 1,3

PD.
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EFE1E D ETAR L
]
Secondary Reference : !SIDSP* Secondary Reference : !SIDSP*
OECD/SIDS. Screening Information Data Set (SIDS) of OECD/SIDS. Screening Information Data Set (SIDS) of OECD
5| 3R (FT3XXAR) OECD High Production Volume Chemicals Programme, High Production Volume Chemicals Programme, (1994)
(1994)
EE

C. AMEREN

ACUTE DERMAL TOXICITY

HEBRME S

CASES

504-60-9

504-60-9

MES

EZ
ik
Bk HARSA>

OECD 402

OECD 402

GLPHEA

[EXR)

Yes

HEBRE{To5F

HERR (B R

Za—U—3 FoHF

New Zealand rabbits

TR (M, I F)

RE5E

RS (5] DEE

TR (81K)

B BER dermal
AR (R) 5 -
srpa sz REYEZARRD10% EIZEEERALT-. The test material was applied as a single dose to not less
TOMDEERE than 10% of the body surface.
#ETF R LR
fE5R
BREASHTORTEH
BEERPAT R
BltEFT R
ZD1th
bt
24B5RILD501%3.2 g/kgtB TH D, BRFFAED3.2 g/kg THE |LD50 for 24 hours is greater than 3.2 g/kg. No death at a limit
EHE THllEzEh Tz, dose of 3.2 g/kg.
COFRIFER) LV EREMRUVEET 224 L T4 %81 |his finding is in agreement with the predicted findings and data
BLTHRRSNERRRUVT—2E—HT 5, ZDELSIZ. |on piperylene concentrate, and related diolefins. Hence, 1,3—
SR 13-RUADS IR ERRIZEVIES L—FDEMLET  |pentadiene displays a low order of toxicity by the dermal
! ER route.
£ K AR B SAORT—Y 1l 28 2 Organism Medium Spec. Route Lifestage Sex Effect Effect
B
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Primary Reference : EXBST*
Secondary Reference : ISIDSP*
Exxon Biochemical Sciences, Inc., 91 MRL 263, (1991)

Primary Reference : EXBST*
Secondary Reference : ISIDSP*
Exxon Biochemical Sciences, Inc., 91 MRL 263, (1991)

2| B3R (GTCRE) OECD/SIDS. Screening Information Data Set (SIDS) of OECD/SIDS. Screening Information Data Set (SIDS) of OECD
OECD High High
Production Volume Chemicals Programme, (1994) Production Volume Chemicals Programme, (1994)
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ACUTE TOXICITY, OTHER ROUTES

5-3 BRI/ RIEE

CORROSIVENESS/IRRITATION

A EERS BE

SKIN IRRITATION/CORROSION

B. IRFIBEE

EYE IRRITATION/CORROSION

5-4 BERAE

SKIN SENSITISATION

5-5 REHESEMN

REPEATED DOSE TOXICITY

504-60-9

504-60-9




HERE(T o5

HERR R

EHI AN H3)

REE

100-2000 ppm

100-2000 ppm

RS (5] DEE

TR (81K)

BE5Z®

X EREE (S HANIE

%58/ (B) (OECD422%
T BREHEOT—2EHN
Ho5E. REREHM)

REDS4(7 a8
28/

Exposure Type : SHORT
2d

&E5HE

6B H

6 h/d

EEHARE (H)

HEREH

Y i AR B SORT—2 £ BRR ABER
HEBRO21T:LAB

TIURRAV - BB ME SRR
;giﬁflﬁ;ill‘*%ﬁﬁo)f:&)@Fﬁ%ﬂi’éi%?’% BHTE

KREICET B340 YU R%E1,3-PDEE HZ{E0. 100,
500%% 1£2000 ppm (0, 0.278. 1.39% 185.56 mg/LIZHE %9
%)IC1 865, 2BMIRELT =,

Organism Medium Specification Route Lifestage Sex Number
exposed Number controls

Study type : LAB

End Point : MAMMALIAN TOXICITY Study

This test was done to assist in the dose selection for the
micronucleus study.

Exposure comments : Mice were exposed 6 hours a day, for 2
days to target concentrations of 0, 100, 500 and 2000 ppm
1,3-PD equivalent to 0, 0.278, 1.39 and 5.56 mg/L.
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R EEE

i X)

SECERSNEE

AERIEHE

AR

NOAEL (NOEL)

100 ppm TIEETH I RAHETE. 500 ppmA ETIFE T
DI IANFEELL=,

All the mice survived at 100 ppm but they all died at >= 500
ppm.

LOAEL (LOEL)

NOAEL/LOAEL®D ¥ FERHL

[t £ DNOAEL(LOAEL) D&
W&

AR

[EElE

{E38 1% D FIBriR AL
H 8

Primary Reference : EXBST*
Secondary Reference : !SIDSP*
Exxon Biochemical Sciences, Inc., 92 MRL 36, (1992)

Primary Reference : EXBST*
Secondary Reference : !SIDSP*
Exxon Biochemical Sciences, Inc., 92 MRL 36, (1992)

5| FASCH#R (FT3Xik) OECD/SIDS. Screening Information Data Set (SIDS) of OECD/SIDS. Screening Information Data Set (SIDS) of OECD
OECD High Production Volume Chemicals Programme, High Production Volume Chemicals Programme, (1994)
(1994)
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GENETIC TOXICITY IN
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GENE MUTATION

B. RBHKEE

VITRO

CHROMOSOMAL ABBERATION
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VIVO




5-8 FEh A
CARCINOGENICITY

HERYMEH

CASEE

504-60-9
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MEF

SRR
Ak
Bk RS

HEBDELT

GLPHEA

HEBRE{To-5F

HERR (B R

TR (M, I F)

REE
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B EAK)
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ANIRSERE

STk L]

SER S
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R E R (R

i x)
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A E I AT

BRI R (RAEE FERE)

BeEE

REEREMR (RE
X BEE)

SRCERSNEE

EHREFECOBE

AERIGHE

BEETHIFER

SRR

i=Fii]
ERIMIE TR AN
DERE

AR

BIETREMATHEIMVTLUIESYMNIE N TERET000
ppmETORAHAETHEILAENBRNKITHoT=,

A related isomer, isoprene did not appear to be carcinogenic
in rats at an inhalation dose up to 7000 ppm.
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Melnick, R. L. et al. Proceedings of the American
Association for Cancer Research, 33, 687, (1992)

Melnick, R. L. et al. Proceedings of the American Association
for Cancer Research, 33, 687, (1992) OECD/SIDS. Screening

2| B3R (GTCRE) OECD/SIDS. Screening Information Data Set (SIDS) of Information Data Set (SIDS) of OECD High Production Volume
OECD High Production Volume Chemicals Programme, Chemicals Programme, (1994)
(1994)
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5-9 4fE-FEBM (ZIMEELREREEZED)
REPRODUCTIVE TOXICITY (Including Fertility and Development Toxicity)

A ZRasE
FERTILITY

HERME#
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504-60-9

504-60-9

MEF

SRR
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RERE LR RESHERY)—=VTICET S
OECDMZOka—IL

OECD protocol on Combination Repeat Dose and
Reproductive/Developmental Toxicity Screening

HEBDELT

[&Ly

Yes

GLPHEA

HEBRE{To5F

HERR (B R

TR (M, Il F)

REE

RS (5] DEE
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EEFHEAE
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/RS REFER

HIE CORBBEERE

AT R (RIEMEREE)

AREBRURFER

ﬂ/%;l’;ﬁl:lxlﬁéi'l‘ﬂ%(@.ﬂi

SE)

HE-AIFIEERGE £
DD EEREIE

[

HETAIEER

R
50

PIZ5%9 HNOAEL (NOEL)X
ILLOAEL (LOEL)

EHEIBRINGN>-AEXILERE 1000 meg/kg (REE
LizRaAE)

Dose or concentration at which no toxic effects were
observed: 1000 mg/kg (highest dose tested).

F1lZxt9 BNOAEL (NOEL)
X IFLOAEL (LOEL)

F2(Zxt9 BNOAEL (NOEL)
X IFLOAEL (LOEL)

R

BETAAL T4 (AVTLU)ESUMIBENWTIES L—
FOLEHMERLIZ, COKSIT 1,3-RUADSIVICHT
BARIEFASNBYDED THoT=. LTDSEH
L3S TLVS: Melnick, R. L. et al. (1990) Env. Hith.
Persp. 86, 93— 98; Gage, J. C. (1970) Br. J. Ind. Med. 27, 1-
18.

A related diolefin (isoprene) also showed a low order of
systemic toxicity in rats. Hence, the findings on 1,3—
pentadiene were not unexpected. The following references are
also cited: Melnick, R. L. et al. (1990) Env. Hith. Persp. 86, 93—
98; Gage, J. C. (1970) Br. J. Ind. Med. 27, 1-18.
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51 FSCHR (FT3XCHR)

Primary Reference : EXBST*

Secondary Reference : !ISIDSP* Exxon Biochemical
Sciences, Inc., 92 MRL 90, (1992) OECD/SIDS. Screening
Information Data Set (SIDS) of OECD High Production
Volume Chemicals Programme, (1994)

Primary Reference : EXBST*

Secondary Reference : ISIDSP* Exxon Biochemical Sciences,
Inc., 92 MRL 90, (1992) OECD/SIDS. Screening Information
Data Set (SIDS) of OECD High Production Volume Chemicals
Programme, (1994)
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DEVELOPMENTAL TOXICITY
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OTHER RELEVANT INFOMATION

5-11 EFRBEORER

EXPEIENCE WITH HUMAN EXPOSURE
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