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1 A RMED IR

ARETIE, 5EOET HEFHI MWD WBMLERNERIR T — 2 | BREEHIZIRI1T L ot

BRD7T =2 %RT,

1-1 YEEFH

IR R UiRAEE

TRIZET AAEEHIRA L 2B L AR R e OV EM R e "3, ek, RPOTF

BRERIE, R ILICRB W THRAE LR, Ml O AT LIZEEZ R L TWVD,
£ 1—1 F=FNVHICEAL-YECFOERET —FDFE LD
e - . SEE | TAL
ER Bify ZFAE =3 i ()
NFE - 136. 24 - 136. 24
Rb S °c -742 B S ~73. 8"
s °C 1772 B E 177.79
EEEDEE - -1EHE 2995
LT Pa 200 bEbNi= 5 DOT—4 DEL 190. 72
Ti9iE
_ e e 2% Clzp 2 HEME 299 % )
Kizxtd 58 E mg/L 12.9 20 °CI=#&TE L {8 11.5
1-198/-) & K & D B o o ,
D5 E% (| ogPow) 4.57 25 °C, ME(E 4.83
e . 25 ClHB I+ 2 REE © % B
AV —REK Pa-m%/mo| 2,850 P 2,850
EEEOEE - - 1EHEICDH
EMREBE LR DHEEE "PRUAETRALE )
& 1%% (Koc) L/ke 5.200 logPow ZRALV=H#FEME "D 2,900
i
£ Y1 R 3 (BOF) L/ke 1,230 ;Zj”_77”_*“*6% 714
S METERE BWF) — 2 logPow & BCF A i HEE 'V 2
FRBETE 31 (pKa) — - BEHEOEEESALYE —1
1) ECHA

2)  USHPV (2009)
3) CRC(2013)

4) Mackay (2006)
5) IUPAC

6) PhysProp

7) CICAD(1998)
8) HSDB (2009)
9) KOCWINv2.00
10) NITE (2009)

11) MHLW, METI, MOE (2014)

12) ¥ L ISE W TII@BERIETER LG

EREMRERHICONWT, BEMEZLITIRT,
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OF::

A 1T THWE=FT —#(-73.8 C)IZ.ECHA ® 2 5D ¥ — 2 %25 4 T (2 OECD TG 102
DB 15 % V7= reliability (2) (valid with restrictions, A FRI L) 75— #(-73.97 C
J-73.65 C)DOBEMTEHMETH D, LLRNB S, YeEE BRI IS HENEDE £ - 7= HHIE
INGT =X EGLNT, #iF BITA R > A ICHEIZS U GEMT 2 EHRE E ST
WD, BHEMEOEE > HREEZHR L 2 A, USHPV(2009) 23 W\ CHIEME(-74 °C)
DEASN TS ), fHMBEILIIZB N TIEZ O/ (74 °C) AW,

@ =

FEA T THWET —#(177.7 C)i%. CRC(2013)IZit# S /-t ¥EE /) (101.3 kPa) T
T2 THDLN, WEMTHD EOFREN STV, OEHEMENEE - 2 IEHRIFE T
I%, USHPV(2009) (2 B\ CHIEEOHPA(175 ‘C~179 C)DOHRiE (177 CONEA ST
WA, FHEILICE VTR o (177 C) 2HW5,

® ERE

M T CTHAWET — 1%, USHPV(2009)IZftdk S 417z 20 ClzisiT 2 HIEM(190.7 Pa)
Th D, MOEEENEE > 7o HBRIE TIX, Bkx RIBEICBIT OEAKJEDED T —T L
(CRC (2013)), KU, MIEMIZFESW -, w@EAHIC 20 CEETERR (Mackay(2006))
DEBRHEEINLTWS, Zhohbfohd 20 ClokiF 2 AKIEFHHEEIX, 200 Pa
(CRC(2013)). 203.6 Pa, 204 Pa. 145 Pa, 191.5 Pa (Mackay(2006)) C&H-7=, ZHHD
Bz RO D7DOKENFRE 77y b LI L7 E 2 A, 145 Pa &R 72 [al)F = A A
N9, F72F USRI # S 7z 204Pa O RGN OEHER AN 1.0 TH DL DK L,
145Pa OFEYFHOEHERZEIL 1.0~5.0 THVIEL XN RKEWVWZ ERNynoTz, Lo
T, AHMBIZBW T EFEOM L Y 145Pa ZR5 Lz 5 SOEOFAMTFEIE (200 Pa) %
A5,

@ KIZHT BRHEE

I THW=F —#(11.5 mg/L)iZ ECHA ®¥%— 2 %5 4 T, OECD TG 105 OB
W% Tz reliability (20 25 ‘COREM %A 20 CICHHE L7ETH D, BHEESEE -
7= {55 Tl% ITUPAC. PhysProp } O USHPV(2009)(Z 3\ THIEfE 13.8 mg/L (25 C)73
RSN TW5S, £72. CICAD(1998)}% 1 HSDB(2009) % 13.8 mg/L(25 C)&£:H L Tk
Y SCikE A TUPAC KUY PhysProp & &334 5729, [RICHIEE TH D LW T 5, 7
i MIZFB W TIEZ OfE(13.8 mg/L(25 C)% 20 CIZHIE L7z 12.9 mg/L. # V5,

L MbsRIZ BT 2 B L notEtR - B RN - AR HETET — Z OB EIC OV T © 13168
PEDIEE o T WRIR ZFEHO & D 1R,

2 Richard M. Stephenson, Stanislaw Malanowski(1987) Handbook of the Thermodynamics of Organic
Compounds, Properties of Organic Compounds, 332
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® logPow
I THW=F —#(4.83)i%, ECHA ®%— 2 %5 ¢ T, OECD TG 117 OB k%
A7z reliability (2) 37 °C, pH7.2 IZBIF2MET —# TH 5N, ECHA DY =7 H A

NEMER LT & 2 A, 4.38 OREWTH D Z L8 bro7-, 4.83 1% EPI Suite (28T

KOWWIN OHEFHE & LT, 4.38 I% Mackay(2009)(2 3 C RP-HPLC ¥ CHIE & L7
ELCREHEINTREY ., ECHA OfHf L Mackay(2009)1Z 5ok S 41TV 2O SCHk4 1
[M—Td D, FHEMENEE - 2 FERIETIX, PhysProp . USHPV(2009)(Z5 T 25CDH]
M E LT 457 A ENTWS, £7-. HSDB(2009) t 4.57 Z M L TR Y CHRIEHR A
AT L7, FACHEMBTH L LHBITE 5, 207D, FM BV TIX, Z0fiE4.57)
RS,

® ~vU—fFRHEK

P 1T THW=T —#(2,850 Pa-m3/mol)iZ., PhysProp (Z5t#k S 7= 25 Clzki 2 HlE
fi£(0.0281 atm* m3/mol) & N L 7-fECTH 5, MOEFHMENEE > FERFEO 2 B, I
EETHDZ LR INTNWD B DI USHPV(2009) D7 —#(0.032 atm*m¥mol) 23 &
L3, D5 AtIE PhysProp & ST\ %, iix#1? PhysProp IZBIF AEEZHER LI E Z
AL 7l T TEH L7z 0.0281 atm-m3/mol TH D Z & DRI, L7en-> T, fHMi I
IZBWTH 2,850 Pa m3/mol M5,

@ Koc

M I TERA L7= CICAD(1998) Dt (2,900 Li/kg)ldHE & ME D #ilH(1,030 Likg~4,780
L/kg) D RIETdH 5, HEEIZAWZ & STV DKIEMEE(13.8 mg/L(25 °O) 1T, AED@D
KIS DIRFRE BT D HME T 578, logPow(4.23) 1T AEDOGIZB W TEHA L T
W, OEHEENE E S T ERIRICB W T HRIEEITGER S T L T2 THFHETH Y |
ZNZEH 15,540 L/kg (EPISuite). 1,300 L/kg (HSDB(2009)). 1,984 L/kg (ECHA). 6,324
L/kg (ECHA). 1,120 L/kg (ECHA), 1,259 L/kg (USHPV(2009)) TH > 7=, ZD 5 5, 15,540
L/kg (EPISuite) X O} 6,324 L/kg (ECHA)IIAEDOOIZFB W TAEM & L7z logPow TH 5
4.83 (1 4.38 ZHWHEEHMETH 0 L 1,984 Likg IZFEBOKMEME (2569 25 K& U logPow
4.38 W HEEHETH S, £7- 1,259 L/kg (USHPV(2009) 13 #1272 KOCWIN 73
NI &g o oo CICAD(1998) DHEFHE & & HIZBRINT 5, FR - 72 fED 5 5| 1,300
L/kg (HSDB(2009)) X% 1) 1,120 L/kg(ECHA) (X MCILiEIZ L W #EENOHEE LT-ETH 5,
F 72, KOCWINv2.00 % AW TAED®logPow D HAE@.57 &) L v HEE L7 Ei
9,250 L/kg &7 o7-, D=8, BBV TIE, MCI & AW H#HEmTHh 5 1,300
L/kg & 1,120 L/ikg OFAFEE 1,210 Likg & logPow 5% AW HEEE T 5 9,250 Likg
DB TH 5 5,200 Likg ZHWHZ & L5,
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® BCF

At 1 CTERA L72 BCF X, logPow(4.83) % Y BCFBAF(EPISuite) % AV CHERE L /-
(714 L/kg) T 2, il I Tl SR W E BT 2 U R 7 FHIOEAN T A 2 A (LA
T, A& 2] L0 H, WoHEWNITE A5 2 —7 Fu—F (75 Y — 1)
®logPow THM L7-fE(4.57) L FHEEA1T - 728 (1,230 L/kg) &MV 5,

© BMF

P4 T CHUT L7= BMF 1. logPow(4.83) & BCR(714 L/k@) D7 b (L3512 3513 2 Hiffi
TA B AR TRE LIZEQ@) TH S, fHEIIZIH T, BMF OREM LA S 720
ST, £, Bl T L0 AEE L2257z logPow(4.57) & BCF(1,230 L/kg) DENHREE LT
WA X AZB T HRER S BR—TH oL, Ml I OfE (2) ZHVv5,
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1-2 5%
TRICETNHEHCER LSRR DT — 2 &,

K 1-2 FRIRDIT—FDELD

EHE (B) B30
RKRUZH T B BFEH E 3 RE NA
21 CTORICEETHDAEE " h
OHSPhiLEDRIG 0.095 5 0HSCHILEEZ 5x10°
molecule/cm® & L THEH
— O 3 e 2""‘% 1) ol . )
x5 R0 . ‘ %Z:QC—Ca)}i]tl%J#IExﬂ 75\'03 Fy
TV EDRE 0.018 VBE%E 1x10" molecule/om® & LT
3R B
22 CTORICEETEHDAEE " H
WEESCHILEDR 0. 0043 LB CHAILEEZE 2.4 x 108
molecule/cm® & L THEH
KAPIZEH I+ B HRFES fE 4 REA NA
am LB ZORBEHRBRT—42 4~
ENR 5 ORPALE /y; e 7!
e 98 W2h o ENEEBRI~NRE
®EF 0 e MANREZ(TEEEFELTLAN
4 n K5 1,000 EXNTING &
SR NA
TEICTH T HBE D R NA
- KEDEREOEBFHLEREFETHD
TE mmn o) E98 ° LEEL. FCBERR
2 3 H
A ko 1,000 | AepiksROBESHE
EBIZH T HRFEH iE 3 RE NA
EE | #ER 0| £08 20 KPDEDBDFBHAIC4ERL-E
3 A NIk 5> fig 1,000 Kephnk 2 EDOIESE

1) NIST(2013)

2) MITI(1992)

3) CICAD(1998)

4) HSDB (2009)

NAUEERD G ONGEA S EERT

EREHERICOWT, BEMEA LI TIORT, ok, RO L1, oo
%2 XB L7 WERBEIAR Z L O =2 VDY o = & &2 oRd,

Oy

KA TORESHABINC BT 2 R SRR 1,
D -1 OHSTHILEDRGDEFH

KEHFDOH 7 v & ORUGHE T — 4 13 NIST(2013)IZ L & 1172 21°C (294K)
BT DFREZ L DREMBORKIETH 5 1.69%x10°10 cm3/molecule/s =8 H L7z, FHMl
MiCHIT 5 OH 7 2 hb & ORIEO¥EHEMIL, Liio 21 CloB i 2 s HEE KT — 4 %
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v, Bl oA & o 22V KEH OH 7 2 4 VIR % 5x105 molecule/em3 & U CHRH L
72°0.095 Az M9 %,

728, ZOMORE®RT 20 CHEOREME LTIE, 25 CRISKIZKITDH 4 >DT—4
W H . FThEN 1.67x1010 cm3/molecule/s(H xf %) (NIST(2013)) . 1.71x10710
cm?3/molecule/s (Physprop) . 1.70x101° cm3molecule/s (Howard(1991)) . 1.63x1010
cm3/molecule/s (Howard(1991)) T -~ 7=,

D -2 FYUEDREDIEFHL

KR DAY v b ORIGHEEERT — 2 1%, NIST(013)IZU#H S 7z 22 °C (295 KIZH
D EEEC L DHIEM TH D 6.49%1016 cm3/molecule/s ZHH L7z, FHlIIZH 1T 5 4
VL OROSORENE, EREORISEHEERT —Z 2, Bl A 72 2R
HiA > PR E & 7x1011 molecule/em3 & L CHH L72 0.018 H & @A T 5,

728, ZOMOE®RT 20 CHTOREME LTIE, 23 CTRISKIZKITDH 3 >DT—4
BWd b ZhEN 2.01x1016 cm3/molecule/s(fH xf ¥5) (NIST(2013)) . 2.09x10°16
cm3/molecule/s(FixH{%) (NIST(2013)) . 6.40x1016 cm?3/molecule/s (Howard(1991)) T -
7o
D -3 BT T HILEDRGDEHB

KRR OHEEZ ¥ v & OROSREERT — 413, NIST(2013)iI2Ii# s iz 22°C (295
KIZH T D FHEIC LD HIEM TH D 7.69%1012 cm3/molecule/s ZEH L=, FHMEiIIZE
T AR T VA E ORGSO, EREOKSHEER T — % 2 v, BT A 2
ANZHEWN KK SR T > J1 ViR E % 2.4%108 molecule/cm3 & L CHH L 7= 0.0043 H % i
T

28, TOMOEHR T 20°CHHEDOREME LTiE, 25 CRISKITKITLH 2 >DF7 —4
MWD 1.1x1011 cm¥molecule/s (FH x}{%)(NIST(2013)) . 1.83x1011 cm3/molecule/s
(Howard(1991)) CTH ~ 7=,

@k

KT ORIE SR BT 2 1H U S0 7o ps, AR & K iR DR 5
DSBS 2 HHRBE BTz,
@ -1 ENEOFFH

b i B (EHE)IZ L 0 . 14 A M OAMLFREE R ER &MBOD) /o fiffE )3
41 %, 81 %, 98 % ThH 5 & DFERNPHE LN TEH Y MITI(1992) 5 7 fiftk &L & 2 Hivs, #F
M BN TIE, ZOFERNSEM T A & 2 A DZEHITIEITHEN G DT A5y -0 ©
HbH5 HEAWLZ LT 5,
@ -2 mMKHEDFFHL

HSDB(2009) }2 18 CICAD(1998)IZ8\\ T, U ER %, MKRSFEDT-D D EREHEZ A L
TWARWNWEEINTWD, F7o, CICAD1998)IZEB VT, d- U 3 > DMK R 1
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>1,000 A EHEESNTVDIZ ERTHENTWD,
ZDH, FHIINIZIHWTIE, AKHFIAKRZ R L2 % 1,000 H ERET 5,

@ tiE

KH T ORIE RN B 2 B IS DAL o 7o nd . A0 K OINK S ik DR
MO BIT 2 G HG BT,
@ -1 EHNBOFFEL

RN BT BT — X IFGE O N o Tl R TOAS RN, A &
AT, KPP OAEGREEH LRI 5 B ERET D,
@ -2 MK RD 3 FH

TEE D RHIBUK IS AFRE DA S L, K & Rk 1,000 B &3 %,

@ &HE

JEEL T ORMIE DR RN B9 2 1B MU DAL o 70, AR K O S i DR
B OB 2 G W ST BT,
@ -1 ENEOFFHL

BEHEMEDE F - T2 IERE S M 07 — 213G oo 7o io, JRE T TOAE R
PR, BT A F R0 T KT OASGRREREIO 4 5 THh D 20 A LERET D,
@ -2 MK RD B

JEBE O FIBUK A RE DMK 3RO K & Rk 1,000 A 217 5,

3 ASTER (Assessment Tool for the Evaluation of Risk) database. Duluth, MN, US Environmental
Protection Agency, Environmental Research Laboratory.
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2 [ftBEH

2-1 YEEFMEKRE—EZ
AR L 7= PR R L X BT E B 2 2 R,

HH )
ASTER (Assessment Tool for the Evaluation of Risk) database. Duluth, MN, US

Environmental Protection Agency, Environmental Research Laboratory.

CICAD(1998): WHO. “LIMONENE”, Concise International Chemical Assessment
Document. No. 5. 1998. http://www.who.int/ipcs/publications/cicad/en/cicad05.pdf

CRC(2013): Lide, D. R., ed. CRC Handbook of Chemistry and Physics. 94th ed., CRC
Press, 2013-2014.

ECHA: ECHA. Information on Chemicals — Registered substances.
http://echa.europa.eu/web/guest/information-on-chemicals/registered-substances,
(2015-9-20 [H'E).

EPI Suite(2012): US EPA. Estimation Programs Interface Suite. Ver. 4.11, 2012.

Howard(1991): Howard, P. H. et al. Handbook of Environmental Degradation Rates.
Lewis publishers, 1991.

HSDB(2009): US NIH. Hazardous Substances Data Bank.
http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?HSDB, (2015-9-20 ['&).

IUPAC: Solubility System: (+)-(R)-P-Mentha-1,8-diene (d-Limonene) with Water

Mackay(2006): Mackay, D., Shiu, W. Y., Ma, K. C., & Lee, S. C. Handbook of
physical-chemical properties and environmental fate for organic chemicals. 2nd ed.,
CRC press, 2006.

MHLW, METI, MOE(2014): b5 1E 2R 2B LRIk « A0 E - AiEfErE T —
A OAFFAMERHIEE DUV T, 2015.

MHLW, METI, MOE(2014): {t5RiE BT D ESFH LA WE ICEET 25 U A 7 5l O FL ff
HA XAV, BB~y =& o0& 7 U 4 ~. Ver. 1.0, 2014.

MITI(1992): MITI. U &% (HKERWEHR S K-466) O K 2 45 i sk i .
BEFA LS8 sk, 1992.
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NIST(2013): NIST. Chemistry WebBook. http://webbook.nist.gov/chemistry/, (2015-9-20

el B0).
NITE(2009): NITE. 17 = U —7 7' a—F|2 X 2 EWEfEtt TN B4 2 i3, 2009
PhysProp: Syracuse Research Corporation. SRC PhysProp Database. (2015-9-20 [4'%).

Richard M. Stephenson, Stanislaw Malanowski(1987) Handbook of the

Thermodynamics of Organic Compounds, Properties of Organic Compounds, 332

USHPV(2009): U.S. Environmental Protection Agency. SCREENING-LEVEL HAZARD
CHARACTERIZATION Monoterpene Hydrocarbons Category, September, 2009.
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Aldrich Sigma-AldrichiXZEH4205

ATSDR ATSDRCKEIEZMMERREIRR): [Toxicological Profile ]

CCD Hawley’ s Condensed Chemical Dictionary, 15th, John Wiley & Sons, 2007

CICAD WHO/IPCS: I EIf & R 5T ifi X & (CICAD) |

CRC CRC Handbook of Chemistry and Physics on DVD, Version 2013, CRC—Press

EHC WHO/IPCS: NRIER{EY 54T 7 (EHC) |

EPI Suite U.S.EPA EPI Suite

EURAR EU ECB (European Chemicals Bureau): ') R §}{fiZ (EU Risk Assessment Report) ]

HSDB Hazardous Substances Data Bank (HSDB)

IUPAC The IUPAC Solubility Data Series

JCP JapanF¥L 27055 L

Lange Lange’ s Handbook of Chemistry, McGraw—Hill, 2005

Mackay Ha.n.dbook of Physical-Chemical Properties and Environmental Fate for Organic Chemicals, Second
Edition

Merck The Merck Index, 14th Ed, Merck & Co, 2006

MOE #) %A &¥ i REARKRIRVHEE: [Me2HEORE X5 |

NITE#DH U RV EHil & (i) & 5 AT P AT B AR A AR TR 2B DRI EY R VETEE )

NITER 457 & (BD) L2 E MR - Of) RSFHER M E RS [EP2MERSHTHE

PhysProp SRC PhysProp Database, Syracuse Research Corporation, 2009

SIDS OECD: SIDSLAR—F

SPARC SPARC Performs Automated Reasoning in Chemistry

USHPV US/HPVFvL 27054
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EXRIFH

BEXELES 130000
ME R (R)=4—AYTARZIL—1=AFLIHONFH —1—I (Fl&d—UERY)
CASES 5989-27-5
A —
Ak =
T — 4 ]
. H—%5 . 1%#&7}%':&5”’6 N N B (EmEHS M@ IICH i .
ERIR B ] = B °Cl | HEBAEE GLP reliability #—{;93;—40) EDiELE EQRBOHM |70, 7|15 F—RY e 3CRR R—UBSF
5% Fa—
1|CICAD L= -74.35°C [-74.35 2. IDENTITY AND
2B % PHYSICAL/CHEMICA
L PROPERTIES
2|CRC L -74.0£0.6 ° |-74 1 Physical Constants
C of Organic
2B X Compounds (Section
3)
3 L -74°C -74 33 Laboratory
Solvents and other
2B X Liquid Reagents
(Section 15)
4|EPI Suite L= -40.76 °C |-40.76 MPBPWIN (Q)SAR Melting Point: -65.76 deg
C (Adapted Joback
Method)
Melting Point: -15.77 deg
C (Gold and Ogle
Method)
2C x Mean Melt Pt : -40.76
deg C (Joback; Gold,Ogle
Methods)
Selected MP: -40.76
deg C (Mean Value)
5|HSDB R -955°C |[-95.5 [Lide, D.R., G.W.A. Milne (eds.). CHEMICAL/PHYSICA
Handbook of Data on Organic L PROPERTIES: >
2B % Compounds. Volume I. 3rd ed. CRC MELTING POINT:
Press, Inc. Boca Raton ,FL. 1994., p. V3:
2307] *PEER REVIEWED**
6[lUCLID L -96.9~-89 (-92.95 yes Method:other:hhjijhggggg p.6
°C 99
4A x GLP:yes
Source:ADRIAN SA
Marseille
7[Mackay = -74 °C -74 2B X Lide 2003 p.371
8|PhysProp  |@hm -74.3°C__|-74.3 2B X
9|REACHZ £k |@bm 199.18 K[+ [-73.97 OECD TG 102|no data |2: reliable key study experimental 1996 Exp Key Melting
g 0.05K; with result point/freezing
measured restrictions point.001
using 1B x
adiabatic
calorimetry
]




EXRIFH

BEELES 130000
ME R (R)=4—AYTARZIL—1=AFLIHONFH —1—I (Fl&d—UERY)
CASES 5989-27-5
A —
ik
INETF— % ]
. H—%5 . 1%#&7}%‘:&5”’6 N N B (EmEHS M@ IICH i .
ERIR B ] = B °Cl T RBRAEE GLP reliability #—{;’;‘;;40) EDiELE EQRBOHM |70, 7|15 F—RY e 3CRR R—UBSF
5% Fa—

10 mhR 199.5 K[+ [-73.65 OECD TG 102|no data |2: reliable key study experimental 1996 Exp Key Melting
0.5K; with result point/freezing
measured restrictions point.001
using
differential 1B X
scanning
calorimetry
]

11{USHPV LY -74 °C -74 experimental 2B o p.8

result




ERIFH

BRIt FYME®LES 130000
ME BT (R)=4—AYTARZIJL—1—AFIL 7O FH -1 IV BILd—JERY)
CASES 5989-27-5
4
i
RET—% ]
gz (101325 KPal guoe e g | BERRIZBTS i fEamtes | A0 L8 )
5 4RIE % i TR Ll [ PF 5 BEBAEE | GLP | reliabilty | ¥—R4T/0 | EOEE | EoBEOFEM |0 (+5%—2 s ik R—CEEE
[ C] &51° ]:T:jj §;— /7 =
=[C] %3k 274
1|Aldrich é76~177 °1176.5 aA % p.1608
2|CICAD 175.5~ 175.75 2. IDENTITY AND
176.0 °C 4A % PHYSICAL/CHEMICAL
PROPERTIES
3|CRC 177.6+0.5 |177.6 177.6 760 mmHg 1 Physical Constants of
°C 2B % Orgapic Compounds
(Section 3)
4 450.8+0.5 |177.65 177.65 101.325 Smith, R. L., Negishi, E. , Arai, K., and 18 Critical Constants of
K kPa 2B % Saito, S..J. Chem. Eng. Jpn..1990,23, 99. |Organic Compounds
(Section 6)
5 178 °C 178 178 760 mmHg 33 Laboratory Solvents
and other Liquid
2B X Reagents (Section 15)
etc.
6|EPI Suite 167.66 °C (167.66 MPBPWIN (Q)SAR Boiling Point: 167.66 deg
2C % C (Adapted Stein and
Brown Method)
7|HSDB 1755~ 175.75 175.5884 (763 mmHg [O'Neil, M.J. (ed.). The Merck Index - An  |CHEMICAL/PHYSICAL
176 °C Encyclopedia of Chemicals, Drugs, and |PROPERTIES: >
2B % Biologicals. 13th Edition,Whitehouse BOILING POINT:
Station, NJ: Merck and Co., Inc., 2001.,
p. 944] *PEER REVIEWED**
8[IUCLID 170~180 °|175 1013[BifiL WEISSMEER BALTISCHA, Inport-Export |p.6
C SEA L] 4A x GmbH Hamburg
9 1755~ 176.75 176.5873 [1017.2686 yes 4A % ADRIAN SA Marseille p.6
178 °C hPa
10{Mackay 178 °C 178 4A X Weast 1982-83; Lide 2003 p.371
11|PhysProp 176 °C 176 4A X
12|REACHZE #k |175.5~ 175.75 175.5884 763 mmHg no data |2: reliable weight of experimental O'Neil MJ.2006,0'Neil MJ (ed.) The Merck|Exp WoE Boiling
g 176 °C[>= with evidence result Index: An encyclopedia of chemicals, point.001
175.5 <= restrictions 4A x drugs, and biologicals. Merck. 14th
176 °C] Edition.
13 175.5~ 176 175.8383 |763 mmHg no data |2: reliable weight of read-across O'Neil MJ.2006,0'Neil MJ (ed.) The Merck|Read across Subs WoE
176.5° with evidence from Index: An encyclopedia of chemicals, Boiling point.004
C[>=175.5 restrictions supporting drugs, and biologicals. Merck. 14th
<=176.5° substance Edition.
C] (structural 4C x
analogue or
surrogate)
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ERIFH

BEFmEFEYERLES 130000
ME R (R)=4—AYTARZIJL—1—AFIL 7O FH -1 IV BILd—JERY)
CASES 5989-27-5
4
i
IRET—% -
_==q [101.325 kPa| gk BERRIZE TS A i
waEe | oma | TOEE cppam| MEEY | pmome | olp | relabiity | *—257400 | fEoms | Eomgona |FEET 1ae—x iz Xk R—OBEE
Y e | B 3 ¥ | 7
14 1755~ 176 175.8383 |763 mmHg no data |2: reliable weight of read-across O'Neil MJ.2006,0'Neil MJ (ed.) The Merck|Read across Subs WoE
176.5° with evidence from Index: An encyclopedia of chemicals, Boiling point.005
C[>=175.5 restrictions supporting drugs, and biologicals. Merck. 14th
<=176.5"° substance Edition.
C] (structural 4C x
analogue or
surrogate)
15|USHPV 175~179 °|177 experimental aA o p.8
C result




ERIFH

EBRFAMmEFEYERLES (130000
MEL (R) —4—4Y7ARZ)L—1—=AF)LIONFH—-1—-IY (FlIHd—UJERY)
CASES 5989-27-5
‘ ——t—
ARUE
RETF—% ]
#—== 20°CIzHIT s | . 'I‘%iﬁilﬁl:zﬁﬁé ) EEnS FHME I CH .
EHRIRA ERE | [Pa] T BERKE | © = HERAEE GLP reliability | £F—2ET10 | {EOEE | EORBEDFHM | = 5 |FBF—R%E e Xk R—UBSH
[Pa] _= %3k TA—
1{Aldrich <3 mmHg ]399.9671 [596.3979 114.4°C 2B X p.1608
2|CICAD 190 Pa 190 190 20 °C 2. IDENTITY AND
oB y PHYSICAL/CHEMICAL
PROPERTIES
3[crc 1Pa 1 345.4024 |-45°C SME (18 TRCVP.Vapor Pressure Database, |20 Vapor Pressure
54) Version 2.2P, Thermodynamic (Section 6)
4C X Research Center, Texas A&M
University, College Station, TX..
4 10 Pa 10 280.9977 |[-21°C SME (48 TRCVP.Vapor Pressure Database, |20 Vapor Pressure
54) Version 2.2P, Thermodynamic (Section 6)
4C X Research Center, Texas A&M
University, College Station, TX..
5 100 Pa 100 220.8361 [9.1°C 9.1°C. 48°C. 100.4°CM3=% |TRCVP.Vapor Pressure Database, 20 Vapor Pressure
O (B I~ 4 AULREL$ER. 20°CIZH 1T |Version 2.2P, Thermodynamic (Section 6)
4A ) BESEIF203PattioT=, Research Center, Texas A&M
University, College Station, TX..
6 1 kPa 1000 167.1893 |48 °C 9.1°C. 48°C. 100.4°CM3=% |TRCVP.Vapor Pressure Database, 20 Vapor Pressure
O (RiE = {5 RLAHELI-#EE. 20°CIZE 1T |Version 2.2P, Thermodynamic (Section 6)
4A ) BESEIF203PattioT=, Research Center, Texas A&M
University, College Station, TX..
7 10 kPa 10000 120.8882 |100.4 °C 9.1°C. 48°C. 100.4°CM3=% |TRCVP.Vapor Pressure Database, 20 Vapor Pressure
O (RiE = {5 RULAHELI-$EE. 20°CIZE 1T |Version 2.2P, Thermodynamic (Section 6)
4A ) BESIEF203PattioT=, Research Center, Texas A&M
University, College Station, TX..
8 100 kPa 100000 84.14065 |174.5°C TRCVP.Vapor Pressure Database, 20 Vapor Pressure
Version 2.2P, Thermodynamic (Section 6)
4A x Research Center, Texas A&M
University, College Station, TX..
9 0.277 kPa (277 196.366 25°C 33 Laboratory Solvents
2B % and other Liquiq
Reagents (Section 15)
10(EPI Suite 196 Pa[2B [196 138.9449 [25°C MPBPWIN (Q)SAR
L EDEE
FALWTHERE 2C X
(20)]
11|HSDB 1.98 263.9783 ]187.1349 |25°C [Yaws CL; Handbook of Vapor CHEMICAL/PHYSICAL
mmHg Pressure. Vol 3: C8-C28 PROPERTIES: >
2B x Compounds. Houston, TX: Gulf Pub  |VAPOR PRESSURE:
Co (1994)] *PEER REVIEWED**
12]IUCLID 2.66644 266.644 189.0246 |25 °C yes aA % ADRIAN SA Marseille p.6
hPa




EXFH

EBRFAMmEFEYERLES (130000
WE & (R) —4—AY7ARZJL—1—AFLIIONFH-—1-Iv Gl&d—UERY)
CASE=S 5989-27-5
4
#ARUE
o B 5% BIT5 i TI=H
_ == |20CIZBITF] AERISE T I S
waRe | g | B ER xS AR | smpizs | oL | relibilty #2870 MOBH | BOBHOHIE BRI 1% —=5 % Xtk RSB
Pa /)= EA 7—-’4_
13|Mackay 275.64 Pa |275.64 195.4019 |25°C experiment|Antoine eq. calculated-Antoine eq. regression, p.371
alresult  |regression 2B X Stull 1947

202 Pa 202 145.29 25°C experiment|Antoine eq.-I, Il log (PL/kPa) = 7.67098 — Antoine eq.-Il, Stephenson & Malanow|p.371
al result 2494.342/(T/K); temp range
(corrected)

19 213 Pa 213 150.9963 |25 °C Z D th,activity estimated activity coefficient-GC, Fichan et al. p.371
coefficient-GC by 4C X 1999
calculation
20|PhysProp 1.98 263.9783 |187.1349 [25°C experiment oB % YAWS,CL.1994.
mmHa al result
21|REACHZ % |200 200 143.2274 1298 K no data |2:reliable |key study experiment 1999 Exp Key Vapour
g Pa[Experi with al result pressure.001
mental restrictions 4A X
value]

T P i N O s A A T O N G



EXIEH

BEFMEFYERLES 130000
MELEH (R) —4—AYTARZII—1—=AF)ILLONFH—-—1—-I (BIHd—JER)
CASES 5989-275
4
KRR
WET—4 -
_ == |20CIZEITB] | =R EI—B T ; ~
wams | ke | R yoagpy | MERH AT | P | ey | $%-2570| BOES | EOBHOKE EHILS % Xtk R—UESE
mg/L = 03
1

1

7

©

10
11

13

14

Mackay

REACHZ$%
&R

13.49 mg/L

13.49

12.5930018

25°C

Z D fh,shake

experiment

CRC [insoluble] |HLIRER 1 Physical Constants of
) 3 Organic Compounds
(Section 3)
0.01 g/kg 10| 13.504259|0 °C Solubility Data Series, International |9 Aqueous Solubility and
Union of Pure and Applied Henry's Law Constants of
4A Chemistry, Vol. 38, Pergamon Press, |Organic Compounds
Oxford.1988. (Section 5)
0.02 g/kg 20| 18.6701288(25 °C Fichan, I., Larroche, C., and Gros, J. |9 Aqueous Solubility and
B..J. Chem. Eng. Data.1999,44, 56. |Henry's Law Constants of
2B Organic Compounds
(Section 5)
EPI Suite 2.098 2.098| 1.95849651|25 °C WSKOWWIN (Q)SAR
mg/L[2B LA
EOiEER 2C
WTHTE
(20)]

shake flask-GC, Massaldi & King

p.371

flask-GC al result 2B 1973
13.8 mg/L 13.8| 12.8823888|25 °C 2B selected lit. selected lit., Riddick et al. 1986 p.371
20.44 mg/L 20.44| 19.0808716(25 °C ZDith,shake experiment 2B shake flask-GC/FID, Fichan et al. p.371
flask-GC/FID al result 1999
12.3 12.3| 11.4821292|298.15 K 7|OECD TG 105 |no data |2: reliable key study 2005|Exp Key Water
mg/L[slightly with solubility.001
soluble (0.1- restrictions 1B
100 mg/L)]




EAXIFH

BEFHEILEYMERE LES 130000
MELM (R)—4—AYTARZJL—1—AF L HA~FHY —1—T2 (B&d—JERL)
CASES 5989-27-5
4
logPow
IRET—42 .
_, | mEEs . TRIRI<& T | FEIS ’
THERIE A & w—=RE |75 [ pH HERAESE GLP reliability é#—;&i—m EDiEE EDFEED M '='> 5 T%%—R% - Xk R_SEDE
)z, a)i( 7—_'4_
1|CICAD 4.23 4.23 estimated by Calculated value (US EPA, 1990a, 2. IDENTITY AND
calculation 4C % 1994). PHYSICAL/CHEMICAL
PROPERTIES
2|EPI Suite 4.83 4.83 KOWWIN SAR 2C X

4|Mackay 4.38 4.38 Z D, RP- estimated by RP-HPLC-RT correlation, Griffinet [p.371
HPLC-RT calculation 4C X al. 1999

REACHZ#% [4.83[stand OECD TG no data 2: reliable  |key study experimental 1999 Exp Key Partition
EHR ard error: 117 with result Log Kow (Exper. database match) = |coefficient.001
0.05] restrictions 1B X 4.38

GRIFFIN,S ET AL. (1999)




ERIE®

BEAHEFHEELES 130000
MEE (R)—4—AYTARZIL—1—AF LI HO~FH —1—I2 (BlAd—EFRL)
CASE= 5989-27-5
4
Koc
RET—% —
== = 22 BHRIRIZE T = —| FMBOICE
WERE | EE i MORE MEEE  on | mmset | HeEs | ol | ity |3%¥—257¢| BomE | mommome (BRI 1ax—2s % Xk R—SEBE
‘ DELIE TA—
1|CICAD Koc 1030~4780 [2905 calculated on The soil adsorption coefficient |5. ENVIRONMENTAL
the basis of the (Koc), calculated on the basis |[TRANSPORT,
solubility of the solubility (13.8 mg/litre at|DISTRIBUTION, AND
25°C) and the log TRANSFORMATION
octanol/water partition
coefficient (4.232), ranges
2B X from 1030 to 4780.3

3 Source: Hazardous
Substances Data Bank.
Bethesda, MD, National
Library of Medicine (1995).

2|EPI Suite Koc 15540 L/kg[2B |15540 KOCWIN (Q)SAR Kow=4.83TH#tE

U EDEERA
WTHERE (20)] 2c x
3

I

REACHZ £k1% 1984 L/kg Z D th,Reach 2: reliable key study (Q)SAR 2010,2010.8.31. QSAR Key Adsorption /
# guidance on with Koc has been predicted by desorption.001
QSAR - R.6 restrictions calculations from experimental
Log Kow and using equations
4C - of Sabljic and Gusten (1995)
for non hydrophobic
susbtances. The Koc of d-
limonene predicted from the
Log Kow of 4.38 is 1984 L/kg.
Koc 6324 L/kg 6324 soil % M fth,Reach |no 2: reliable key study (Q)SAR 2010,2010.8.31. QSAR Key Adsorption /
guidance on with Koc has been predicted by desorption.002
QSAR - R.6 restrictions KOCWIN v2.00 from
4C « EPISUITE 4.0 software.

The Koc of d-limonene
predicted from the Log Kow of
4.38 is 6324 L/kg.




ERIE®

BEIMEFYEELES 130000
MEE (R)—4—AYTARZIL—1—AF LI HO~FTH —1—I2 (BlAd—)EFR)
CASE= 5989-27-5
4
Koc
R FHRICS T ELR i b
%= g AERRICE] =gz | o I IZE
WERE | EE i MoRE MERE on | mmset | meonEs | ol | relabity 35237 OHE | EoWROHE BRI rax—x5 % Xk K=
/= a)i( 7‘-’,{_
7|USHPV logKoc 3.1 1258.925412 estimated by USEPA. 2009. Estimation p.12
calculation Programs Interface Suite™ for
Microsoft® Windows, v4.0.
U.S. Environmental Protection
4C x Agency, Washington, DC,

USA.
http://lwww.epa.gov/opptintr/ex
posure/pubs/episuite.htm.




ERIFH

BAESMIEEYEELES 130000
ME R (R)—4—AYFTARZIL—1 —AFLHIOAFH —1—TV (BlAd—JERY)
CASES 5989-27-5
4
AU —ZH
S b EHRICHIT EME I
.~ = R:= 8 5:\: 51 = =] E” oIcs
RS -+ R HMERR o | relibiy |3%¥—2574| momE | mommomm |FUL7|Gar—xs % Xk R—OBEBE
% a-m”3/mol] BE DI > -
1(CICAD 34.8 kPa-m”3/mol B E R estimated by Calculated value (ENVIROFATE |2. IDENTITY AND
calculation database, Office of Toxic PHYSICAL/CHEMICAL
Substances, US Environmental PROPERTIES
3 x Protection Agency, and Syracuse
Research
Corporation [SRC], New York,
NY, 1995).
2|EPI Suite 2530 Pa-m”3/mol 2530 (Q)SAR 2C X
3|HSDB 0.026 atm-m"3/mol |2634.45 25deg C [SRC; The Physical Properties CHEMICAL/PHYSICAL
Database (PHYSPROP). PROPERTIES: > OTHER
Syracuse, NY: Syracuse Res CHEMICAL/PHYSICAL
Corp. Available from, as of Feb PROPERTIES:
2B X 10, 2006:
http://www.syrres.com/esc/physpr
op.htm] **PEER
REVIEWED**
4|Mackay 2725 Pa-m”"3/mol 2725 25°C estimated by ac % calculated-P/C from selected data |p.371
calculation
5|PhysProp 0.0281 atm-m”~3/mol (2847.2325 25deg C experimental COPOLOVICI,LO &
result 2B @) NIINEMETS,U.2005.
6|USHPV 0.032 atm-m”3/mol  |3242.4 experimental SRC. The Physical Properties p.9
result Database (PHYSPROP).
Syracuse, NY: Syracuse
2B x Research Corporation. Available
from
http://iww.syrres.com/esc/physpr
op.htm as of December 15, 2008.




EXRIFH

Bt HERELES

130000

MELH (R)—4—AVTARZIL—1—AFLIHOAFH —1—I  (BlIBd—EFRD)
CASEE 5989-27-5
4
fiR B TE 2
RET—4
i . AEEY e BERRI—HITS
EERIES EH e} gi—&E | Ten pH HERAEE GLP reliability | ¥—Z2T1D | {EDEE | EOEHDEM Bz ik U Y=y
- %3k




EAREEHR

BEAMIELEYWEBELES 130000
MERM (R)—4—AV7TORZIL—1—AF)LioO0~FH —1—I (BlAd—JERY)
CASES 5989-27-5
4
o
IRET—%
TBEIRIZH T
1EHRIRB peN: ks DERE BHAE DERERY) HEBRAEE GLP reliability é#—;&iﬁ-‘k EDTESE EDTEEDFH e 3CHR R—DEEE
D%
1|CICAD readily 41~98 % O_2 consumption OECD TG 301C experimental However, limonene was readily |5. ENVIRONMENTAL
biodegradable result biodegradable (41-98% TRANSPORT,
degradation by biochemical DISTRIBUTION, AND
oxygen demand in 14 days) TRANSFORMATION
under aerobic conditions in a
standard test (OECD 301 C
"Modified MITI Test (I)";OECD,
1981) (MITI, 1992).
Also, in a test simulating aerobic
sewage treatment (OECD 303 A
"Simulation Test - Aerobic
Sewage Treatment:Coupled
Units Test"; OECD, 1981),
limonene disappeared almost
completely (>93.8%) during 14
days of incubation(Schwartz et
al.,
2|REACHZ £%1& 80%]|0O_2 consumption OECD TG 301D yes (incl. 1: reliable key study read-across 2010,2010.7.15. Read across Subs Key
) certificate) without from supporting Biodegradation in water:
restriction substance screening tests.003
(structural
analogue or
surrogate)
3 41~98 %[>=|0_2 consumption OECD TG 301C no data 4: not supporting  [read-across MITI.Biodegradation and Read across Subs
41 <= 98] assignable |study from supporting bioconcentration of existing Supporting Biodegradation
substance chemical substances under the |in water: screening
(structural chemical substances control tests.004
analogue or law.1980,Ministry of International
surrogate) Trade and Industry.
4|USHPV readily 41~98 % OECD TG 301C experimental 3National Institute of Technology |p.10-12
biodegradable result and Evaluation. 2002.
Biodegradation and
Bioaccumulation of the Existing
Chemical Substances under the
Chemical Substances
Control Law.
http://www.safe.nite.go.jp/english
/kizon/KIZON_start_hazkizon.ht
ml.
5| REEEX 98%|0_2 consumption LBETG yes (incl. - - experimental 1992 K0466
certificate) result
6 81%]|0_2 consumption {LETETG yes (incl. - - experimental 1992 K0466
certificate) result
7 41%|O_2 consumption {EZETG yes (incl. - - experimental 1992 K0466
certificate) result




EXREW

B M= EE LES |130000
MELH (R)—4—4AVFTORZIL—1—AFLIOAFH —1—I (BI&d—JEFRD)
CASES 5989-27-5
4
2R
HET=2 BREH RS
" - ERRCRT — TS
wEEe | e |SEX| BBRUE \oouml Er  |mEomm| @ | TRR | gmezs GLP reliabilty | 5%¥—247¢| faomE | mommoxa |FEEI|Fax—xx e ik R—UEDE
BS | RERE [L/ke] DI ) 2T
1|EPI Suite 1 BCF 714.2 Likg 714.2|BCFBAFWIN (Q)SAR
(wet)[2BLA
FoEEE
L\—C*IE_E 2C X

(20)]




