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3. 748 B L ¢aF
ser2d W8 R ol () CASHZ Tt A Hu 3 (%)
Triethanolamine TEA 102-71-6 / KE-25940 65~79
Piperazine Hexahydropyrazine 110-85-0 / KE-28758 20~35
1-(2-aminoethyl)piperazine NAEP 140-31-8 / KE-28762 10~20
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2} pH 12

wh S = =R A=

v 27l Bedd B2 W19 >150 C

AL Q1344 A=
LTI &R A=

2k 1shg (A A, 714) A=

2b 13} = R W 9] o] e/ gk A=

7k S71%t 0.01Pa (at 20°C)
el &3l % A=

. F7E e B

sk Hl5 1.09

A N-SE-2/% o)A 5 A =ele

Y. Aduses AR

9. 2elex AR
B 500~1000cps at 25 C
. EAF A=

10. 474 R -5

2 2 A= FAEE

- AR

11. 54 #AF AH
7}oVsAol B w2 A2 AT AL

o (E&7])
- FYA LEETE S

o (BT)
- AR
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-Eol AR e
s M B R R

()]

-3l A St ol £

o R b o o o I B
o7 54
* BT BA
- [Triethanolamine] : LD50 = 4200 mg/kg Rat
- [Piperazine] : LD50 = 1900 mg/kg Rat
- [1-(2-aminoethyl)piperazine] : LD50 = 2108 mg/kg Rat
* A3 B4
- [Triethanolamine] : LD50 = 2000 mg/kg Rabbit
- [Piperazine] : LD50 = 1590 mg/kg Rabbit
- [1-(2-aminoethyl)piperazine] : LD50 = 886 mg/kg Rabbit
5 B4
- [Piperazine] : LC50 = 5.4 mg/t Other
o ¥R B2 EE AFA
- [Triethanolamine] : 17kl A 3§ F 2 Bz W Z 2o o] 3fo] w4 xp=A] o] Wy,



- [Piperazine] : E7] & o] &3 I §- A5/ Al A+ - 544
- [1-(2-aminoethyl)piperazine] : 2 8l: 3] - F-2] A
o A%t & & B AFA4
- [Triethanolamine] : A1 +2}=(20mg, rabbit), Fg+2}=-(10mg, rabbit)
- [Piperazine] : E7] & o] &3 F AF=7d A8 A} - F-214
- [1-(2-aminoethyl)piperazine] : 2l Bl /3= (20mg/24H Reaction): &3+ A}-=-7d
o3& #A
- [Piperazine] : Aol Al A 2] 59 T&7] B o] Harg,
o 33 3}y
- [Triethanolamine] : Aol Al el 2714 A3 ] F-<do] B,
- [Piperazine] : AFete] m) - wpw1 A A|E A} - kA
- [1-(2-aminoethyl)piperazine] : 7] Y 3] Z1/3] 5-: 27143 9l
o &
* AR RAY
-AEAF
* @R FA S EARE
-AEAF
* JARC
- [Triethanolamine] : Group 3
* OSHA
-AEAF
* ACGIH
-AEAF
*NTP
-AEAS
* EU CLP
-AEAS
o A E ol UA
- [Triethanolamine] : P}$-2~(mouse) 2 & T o] &3+ 23] A& - &4
- [1-(2-aminoethyl)piperazine] : In vitro - Salmenella typhimurium/TA98, TA100, TA1535, TA1537, TA1538 (& 7] & 1 H o] A]

Negative(27d), Ab&-f-2l B Z 74 £/ A A o] 9 A A1 & Negative(24), Bl E 7HAH Z/UDSA &' Negative(=-4d)
o A=A
- [Triethanolamine] : $13] 2 v}-$-2& 2000mg/kg ©] 2] == 13 F3F A3 Fojat Az =519 AR L G 2] A7) J o] 9
BEA Fokrha By, AT vhg-2ol Al B Fol g A3} gfol/E A ofel] G o] vreEhbA] dghvha By,
54 2337 54 (13 =8)
- RS
o B BAZ7 B4 (I =2)
- [Triethanolamine] : 31 (rat), "F-9-2=(mouse), 7| Y 3| 715 o] &3 A 3], 4 F+ & Ql Z & A& oAl EAo] JERFA] eFgkthar B
=
o & 'rrffﬂ"é
X]—E HA T_‘l
=T FILA
* kg
= X]—E HA T_‘l
“AAAE Rel g
= X]—E HA T_‘l
* }3}15@
= X]—E HA T_‘l
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12. &7 | X = 4 &F
7+ e A

ool %
- [Triethanolamine] : LC50 = 11800 mg/€ 96 hr
- [1-(2-aminoethyl)piperazine] : LC50 = 368 mg/L 96 hr Leuciscus idus

o %77
- [Triethanolamine] : EC50 = 609.98 mg/{ 48 hr
- [Piperazine] : EC50 = 21 mg/t 48 hr
- [1-(2-aminoethyl)piperazine] : EC50 = 32 mg/¢ 48 hr Daphnia magna

o &5

3], Ames test):
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- [Triethanolamine] : EC50 = 169 mg/{ 96 hr

- [1-(2-aminoethyl)piperazine] : log Kow = -1.48

o &34

- AR S

(e}

o AE F5FA
o AE FTEA
- [Triethanolamine] : BCF = 0.4 ~ 42 ((25C), Cyprinus carpio(Fish, fresh water), 2.5mg/I)
- [Piperazine] : BCF = 0.6 42 ((25T), Oryzias latipes(Fish, fresh water), 1mg/1)
- [1-(2-aminoethyl)piperazine] : BCF = 3.162

o AEHA

- [Triethanolamine] : Biodegradability = 91 (%) 28 day (Aerobic, Activated Sludge, Decomposes very well)
- [Piperazine] : Biodegradability = 90 (%) 28 day (Aerobic, Activated Sludge)
- [1-(2-aminoethyl)piperazine] : Biodegradability = 0 (%) 28 day (OECD TG 301D)
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- [Piperazine] : NOEC = 12.5 mg/L/21days (Shellfish)
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HE ALEA7L &4 e 24 ol #A & a7k JAY e g 533 kA giF
A9 5 A A ErATE Yl uhE
-DOT 2 7]} 4ol 9A L4 9 5,
-3} A] A v 2] 9] 5 F-A (General fire schedule)
=5

-frE Al BdERA : S-B (Corrosive substances)

15. A A3
7} A etA B A o] ] 3k A
o ZAAFAEZAHEA
-l
o xE/|FAAEA
-l
o HEYFFIHEA
-l
o EFAZAANIEAR
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Y. fallststEA A Hol o g Al

ofrEE
-slE s

o HEAEA
-slE e

o WiEFzA 33 sHEA
-slEele

oAbt H EA
-slEele

o HAFATEA
-slEele

o S EctA A ol o7 A
- [Triethanolamine] : (A% : A4F AI3A 7 7(584))

- [1-(2-aminoethyl)piperazine] : (A8 5% : Al4F A3 7 (F&4))

2 #H 71 Ede el I A

- AT AR A A S WY = T 7 Ede A B E AR el AR = Aol .

vk Z1Et Sl B 5o o7 A
o ZAFA F7IL e #H
-
OCEUEF AR
* JFEF A%
- [Piperazine] : Repr. Cat. 3; R62-63 C; R34 R42/43
- [1-(2-aminoethyl)piperazine] : Xn; R21/22 C; R34 R43 R52-53
*H BT
- [Piperazine] : R34, R42/43, R62, R63
- [1-(2-aminoethyl)piperazine] : R21/22, R34, R43, R52/53
* o 2A ET
- [Piperazine] : S1/2, S22, S26, S36/37/39, S45
- [1-(2-aminoethyl)piperazine] : S1/2, S26, S36/37/39, S45, S61
oWF HY AR
* OSHA T3 (29CFR1910.119)
-
* CERCLA 103 717 (40CFR302.4)
-
* EPCRA 302 78 (40CFR355.30)
-

* EPCRA 304 7173 (40CFR355.40)
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-l
* EPCRA 313 74 (40CFR372.65)
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