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el STEL 150 ppm
el TWA 100 ppm
Ol & el 7 TWA 20 ppm
CALCITE n=zes
R STEL
R TWA 2 mg/m
i ETC
HIAHS A-HIATS A CI22/AIZ OlEI2 =8

2 n=es

A
ML Z22st0l=Ee-HIAHs A =X 292
4% 2Ds ST, HIA(SAM 2K 22) T

M, BIELIOIE2te & (QUATERNARY AMMONIUM.. T2sis

N,N'-1,6-31 & CILHI A[12-5t0I E S AISEIOIZ

OtOHOIE] MES
MESH LEINE
t=ed INI=AS]
Ol &t SLEIEHS INT=AS]
-2 SA0ES INT=AS]
aael INT=AS)
UEEIR]

i
o
—
o
Q

~
Q

creatinine Medium: urine Time: end of shift Parameter: Sum of mandelic acid
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r=s LD50 > 8000 mg/kg Rat (AtZelE, OECD Guideline 401)
Ol AHSHEIEHE LD50 > 2000 mg/kg Mouse (OECD TG 420)
2-2EAMES LD50 1414 mg/kg Guinea pig (OECD TG 401, GLP)
Jael LD50 3523 mg/kg Rat (EU Method B1)

(UE=RslRl] LD50 3500 mg/kg Rat

CALCITE An=els

B4 LD50 > 5000 mg/kg Rat

=] n=els

HIAHES A-HIAHs ACIZCAIE OIEIZ S8 LD50 > 2000 mg/kg Rat

HAH= A-HIAHS ACSCAIE HHZE S8 Xz8l

olo

H
L2222

47 &2
HE, HELIOIE2tS

OlEg-HiaHs A =Xl LD50 > 2000 mg/kg Rat ( OECD Guideline 420)

8 StE S, HlA (=4 =X 22 00l LD50 > 5000 mg/ke Rat
& (QUATERNARY AMMONIUM..

ol

N,N'=1,6-3ACILHIA[12-8I0IESAISEHIZE ITEAUS

Ot0HOIE]
|
2 LD50 > 8000 mg/kg Rabbit
Ol AHSHEIEHE N=ARS
2-2EAMMES LD50 > 2000 mg/kg Rat
aldl LD50 1100 mg/kg (HEte S4=4 FHX(EU CLPx3 257: 22& 4))
(UE=RslR] LD50 > 20000 mg/kg Rabbit (OECD Guideline 402 GLP)
CALCITE N=ARS
g LD50 > 2000 mg/kg Rat
B A=ARS
{ HAH= A-HIAH= A C22AE dlHEZE & A@DLQ@?@OOQ%Q%OI%QM
ball
HAH= A-HlAHSs A CZ22AE HHE 58 X=8lsS
A
NIIZ2=2 250l S el -HlAH= A =X LD50 > 2000 mg/kg Rat
43t 25 SHES, A (=L X 22) OHol MHEAS
HE, HELIOIE2tS] Z(QUATERNARY AMMONIUM..
N,N'=1,6-S ACILHIA[12-5I0| E2AISEIHIZE X281
000l =]
=5l
2 Z& LC50> 4.6 mg/m 4 hr Rat (I AsENA MY S213)
Ol &F3IEIEtE 2% LC50> 6.82 mg/¢ Rat ( (OECD TG 403, AFZELE))
2-2EAMES ZJ| LC50> 7.4 mg/4 7 hr Rat
Jaldl ZJ| LC50 5922 ppm 4 hr Rat (25.713 mg/LEPA OPP 81-3, GLP ;1330-20-7; EU CLPZ
SRR P24
UE=RslR] ZJ| LC50 4000 ppm 4 hr Rat (S LC50=4000 ppm 4 hr BHAFX] 1 17.8 mg/L(ECHA,
HSDB), RD50=1432 ppm 6.2 mg/L; EU CLPZX3I2 24)
CALCITE A=ARS
= 0IAE LC50> 2.1 mg/f 4 hr Rat ((RAI2E AIEXIR))
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ENE 0|2t LIRRAH/N=24 AIE€Z2) U240 LM6HK 2 S(OECD Guideline 404)
ENE 0|28 IIRRALH/N=LHAEZN, =242 LHEIWA 22, E8HXI==0, OECD TG
404

EJNE 0|2 LIRN=2H AlE 2 EEHA= 22 GHS JIE0AME YD X 22U =4
0l A= Aoz wHGH)| SE8 EU Method B.4

EJIE 0|2& LIRXN=4 AEEU Method B.4 21t 1Xt TR XA=K=322 2t A4=4
EJNE 0IE& IR XN=248 A8 2 SS9 =4
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- E)) 118 U242 IJHE(CERI Hazard X2 2002)
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ANEZ2 W ZRFE 0|2 N0 SMEX & 24 AIEZ20 HAIEEH S22 A2810]

S4 (OECD Guideline 479)

ANEZ2 W ZRFE 0|2S KK SHBO| AIEZ2 0 HAIZEH K29 A428101 4

(OECD Guideline 476)
AE2 Ul 0DIM2SE 0188 =

(OECD Guideline 471, GLP)

MH L =0l E 0|gs AAd

A2 L DIMEE 0128 SAHSHBOIANZEOECD TG 471, ZRFHNE SRAXNS
OECD TG 476, SMHMOI&AIZOECD TG 47321 AL {2t 2H G0l S4, A W
SAMOIMAIS, AMAISZY S

| SHHOIAIZOECD TG471 EIRF NMZE 0|8 SMH 0l

ANE2U DIdES 0188 S5
o3, dHl ZERF SSAME OI%@ A SHAIZOECD TG474 2

&AIZOECD TG473 21

=P

>
o
]
=
[
jual

g SIHI2I0LS 0|88 SAHSHHOIAIZO0ECD TG471 21 S4, MU Ot*A 2=
NIZE 0128 AHAIFOEF 474, GLPZ 1t 8422 LIEY

Ot A lymphoma L5178Y cell2 0188 R&ESHAIE 210 84, Chinese hamster
Ovary;CHONIZE 0| &8 Sl OlAAIE Z10 S84, OECD TG476, GLP, OECD TG 473
OIRA SHHMEE 0|26 AMAIE 20 S4, ZRF 2LMEE 0188 Unscheduled DNA
synthesis;UDSAIE 21t 84, OECD TG474, OECD TG486, GLP
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8 StE 2, HIA (=48 =X
[eZ]
3

(QUATERNARY AMMONIUM..

N,N'-1,6-31 & CILHI A[12-5t0I E S AISEIOIZ
OtOHOIE]
S¥ 5¥E) 54 (13 &)
t=ed
Ol &t SLEIEHS

]
nx
=

SHOIE S AIZE IR}

ARTOOBERBGG0C0

invivo - ZR3 MANIEIE 0|ESt R SHBO0| AIE: S4(rat, =2), OECD TG 478
invitro - LRE NEE 0|88t SMH 0l4 AlE: S4(rat pleural mesothelial cells

(RPMC), CHAHZI & Al &18), OECD TG 473, EU Method B.10

Invitro ZSFHNZ(0IRA HIZE 15178Y MIE) SEX SHB0| HFAl
CHALE d st IRt 26H 80l 24 2EE oie 22 = 2F0 HEo0 =52

HEE 0IES 2IIEH/2HS
Guideline 414)

HEES 0| 8E MAULY=HASEZ D
NOAEL= 1000 mg/kg bw/day(OECD TG 210

2HITH MASHAIEINTP) 21, S2H 24, MAls SO EHOZ NOAEL(RZS
mg/kg bw/day, M| SH 242 NOAEL(F1, F2)=720 mg/kg bw/day, A4S A 0f
a2 ECX 23,

HEE 0|6 YLSHAIE(OECD TG414) 20t 224 2 IS 0| 22X LS
NOAEL(Z)=100 mg/kg bw/day, NOAEL(ZIJ|& &)>200 mg/kg bw/day

4)=720
st o

=

[wn)

F

EPA OPPTS870.3800)AI &2 1t AlEE
HEES 2ELX 2S. NOAEC(MA/LL /2R S

== %’S A& (OECD TG414)2

Hoss

HC 2HIOH MASH(SEH=E
(500ppm) DEX| A Al 9 greky)

A)>=500 ppm HEE OIS %‘

40F MM RS a2
BMCL10(Z<)=5761 mg/m, @i ME24AZ BMCLI0(2 M S4)=2675mg/m
HEZE 0|26 20 ELMASHAE(OECD TG416, GLP) Z 1t 500ppm bRl M Al = &
S 2EE Rl HEX %S, FLTAMSH0 St NOELS MS24, 2t2H 3ot
S2& 2150 NOEL=100 ppm.
HEZE 0|86t ELLLS=HAIE(EOCD TG414, GLP) Z 3t 2000ppmItXl IS Y &2 22 g
Al 2. 1000 £= 2000 ppmUI ALl AT MBS0 } QGHH LIEHE. 2SS4 & 1000 &
2000ppmOI A2 M= & }E_).:_C.’_%* 24 NOAEL(ZIJ1E 4)=2000ppm, NOAEL(Z2MI/Z<

A
§io04

ornx

negs

A 6~18 L0l LAISH EDIAAH OHY 900 mgll E4l/kg MES2 S04 21t EHOLY OtR&
HE0| UAS. MA J|ISUHAN 2 28 She LIEILIK ZAS. NOAELS MA =S4 AR
0l A 900 mg/kg bw/dayZ 2t3&. JI0|E 2t2l : OECD TG 416, GLP2 SE = SAt
NOAEL(ZZ=4H) = 1600 mg/kg bw/day, S22 IS0 1600 mg/kg bw talcE 0= MAl,
2 NEN &S 0IXK LA, 2, EHOF M=o &= 0IXX £33, rat, GLP
INE=Rerd=)

g

negs

INE=Rerd=)

g

HEZS 0| EBSt SHZPASHAE 20, AISRA D S2H Bige SAAl SUS gH0| 225
X 2S0ECD TG 425

DISAE 0188 SEJIH XA=24 A& 21 RD50 2818 ppm2 & E 4 L= 2=2HX=20] OFd
AOZ LIEHY

AMEUAM S50l B0E, AESS0M S8ME 24, AN, OHF &0 E0&. ALHAI
100ppm442 mg/m 0l =2 Al & L A0 L& U= L 24240 SFAMBH &

HESSUAM SIISH 22
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N,N'-1,6-31 & CILHI A[12-5t0I ES AISEIOIZ
OtOHOIE]

2 HEE AMNSH IS S/ SYSHHSH oA YA 2S(HE / 421 / OECD

TG 423 / GLP)

ZIOAIE 35232 2420 8 0telel 2 (n°14)0 &Y ESF Mg & A429 I8

= (28t AJeHX) AEE LIEIRICH 2EE Ja 5= M8 S0 LEH 92, Ols

SEHOZ 0I5 A = UL AH FX0 2ol RLE AEYHA. Olst A= O30 &

SLICH 2,3 %L 4 AI2H0Hl S 22 (n°15) L 1,2, 3 L 4 Al2H0l 3 &2 =31 (n° 21, 23,

24)01 CHst MMM D HIE. 30 & L 1 AI2H OIF S Al 8 Hol 231 (n° 21)0lA &EALJt LIE}

2. 2ZA 0 HE 14= HHZ AL BN TR HEE 20 =ALH 0] A2 o
Lol SSUH AL ERACH S& & A= 20| A 200, AIE S50 20| 2

HoZ BAU(RE / £31/2431 / OECD TG 402 / GLP)

S LE SO UM AS= 2ELX LJUCH = F, 1 LW 2 Hel =0 & 1 YO
ASIA HAGI+-Z L AN LE0| 2HIJCH(HE [/ 221/221 / OECD TG 403 / GLP)
=2 =

A=A S

=R S

A=A S

QIXIIL BIEXNoZ 10E0|& =& SAS I IIE HE &L 3I| S82 24, JI&, Jteff, erd
JI2XE, H Jls Z0H, JHES, HIOIE, H 232 &0, S22 HAL 20 SO0l Zag, &
AN Aoz 22 S=S0MN EZF0 HESGHA 22

NITE 28 2

HEE 0188 902 BtSZR2=SHAIE OECD TG408 Z 1t & He|AAUA 2, 22t Al
HAQ|AQ AELACLE Rolist &S HEIX 2£S. NOAEL +=3<69 mg/kg bw/day,
NOAEL 31<82mg/kg bw/day

OIRAE 0I26H 90 SBIS=4AIE OECD TG413, GLP Z1t HMsSHN HASOZ
NOAEC<31ppm

M L SSHHAM HE & Al SFAZFMH(AS 2, RE, &S, HYS, S0 XAl 8
A EF IS S)0| 2HEBNE SE U LEAN 230122 o6t H 24 utst 4~ QUL

oEE R 22 Rold 281 =
AR RBZCIBARVYE G2 R =R 2=

HEES 0| & 135 =B RSHA S I 46 HAUBES UEtUW = EUSHAE B35, 2t2H)
SOt Y SAAY 2HNE IO HEE JIEZF NOAEL=75 mg/kg bw/dayOECD TG408, GLP,
ECHA

OIRAE 0|26t 13 SEtSSHAEZ 0 750ppm3.55 mg/LOIAUHIA 2 L AMELRH &
IR LEHG QU O 2 AAYAA = [l S&2 2K $2S
NOAEC=1000ppm4.74mg/LOECD TG413, ECHA

HEE 0|88 S MBSHOECD TG4242 &2lot)| /ot 43F-13=, 200-800ppm =

Tz SYUBIESLEEAIZ 20 400ppms SO0l UHA & SXF 8FUHE HSEAXIt 3l=4
A %2, 8F350]2H 200-800ppm2 OHCEAES A2 4%, 100%= S SIHE.
LOAEL=200ppm

n=els

ZR(UY): HE(Y/+32)E Soll 1012 S TalcES A2 2 AIB0ot0 B2 =& 21,
NOAELE 100 mg/kg/dayiS. LA =4 SHU= SEE0| A2H, 4oz Hld
SS st 0icle | BEE2SES 2SS, JaU 24 el 20| gl S50l F 2
O UHZB0AM LAE, HEWH 22 S0 2HE td HelstN sihe= AU, Rat, OECD
TG 452

(YY) HEE Sall, 6, 1201 S S& Jisst 2% 10.8 mg tale/m &2 6I& 7.5
Al2b, =52 2 =8 20 6O D 12032 XMel D122 D1l & D88 =2 MLES
LIEIH, S22 50%I)t & 18 25 M2l S0 AILoIACH, MESE 52 SRS 433
£ e =5 240t2l S2 = 10t2l0lA H &F0] A=, Rat, OECD TG 452
n=els

n=els

Br=2 - £ 222 0 NOAEL(12-week rat) = approx. 12,500-25,000 mg/kg-bw/day
n=els
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LC50 > 1000 mg/¢ 96 hr J|Et (Tribolodon hakonensis)

LC50 > 100 mg/¢ 96 hr Carassius auratus (OECD Guideline 203)

LC50 1474 mg/2 96 hr Oncorhynchus mykiss (OECD Guideline 203)

LC50 2.6 mg/¢ 96 hr (OECD Guideline 203)
LC50 5.1 mg/¢ 96 hr

LC50 554000 mg/¢ 96 hr

LC50 89581.016 mg/4 96 hr Fishes species
(QSAR, Xl==4l)

Xt

U

oo
BA

olo

LC50 1

INT=3A

1 mg/4 96 hr Oryzias latipes

olo

LC50 0.000000137 mg/¢ 96 hr (=SBH=It ke 22

EC50 > 5600 mg/¢ 24 hr Daphnia magna (OECD Guideline 202, GLP)
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