10
11
12
13
14

15

16
17
18
19
20
21
22

23

24
25

HoN-NH;

29 1
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18

20
21
22

23

24
25
26

27

28
29

30

31
32

(aq)

28 1
28 9 13
1) ( )  H2N-NH: CAS Ne302-01-2
()] H>N-NH, H20 CAS No7803-57-8
(©)] H2N-NH2 HCI CAS No2644-70-4
4 2 H>N-NH2 2HCI CAS No5341-61-7
(5) H2N-NHz H2SO04 CAS Ne10034-93-2
(6)2 (H:N-NH2); H,SOs  CAS Ne13464-80-7
(N2He*) (N2Hs")
N,Hg" (ad) 5 N,H; (ag) + H* (ag) 5 N,H, (aq) + 2H" (aq)
H H H H
\ / \
N—N*H N—=—N
/ \ /
H H H H
(HA) (Ka) (1)
HA(ag) S H™ (ag) + A™ (a0)
a:[H+][A_] (1)
[HA]
[HA] [H] [A ] HA H* A (mol/L)
(2 Ka (-log Ka)
pKa
[HA]
pKa=—-logKa= Iog(fJ 2)
[HT][A™]
[H7] (-log [H])  pH pKa  pH
[A_] [A_] H-pKa
H-pKa=log L2 _qopte 3
pH—pKa=10 [HA]J (HA] (3)

Ka
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10

11
12
13
14
15
16
17

18

19
20
21
22
23

N,Hs - CI” > N,Hg (aq) + CI” (aq)
NHG"- 2C1 — N,HE" (a0)+ 2C1" (a0
NH; - HSO; — N,Hj (ag) +H" (ac) +SO7 (ad)

2N,Hz - SOi” — 2N,Hg (a0) +SO% (a0)

pKa
(-1.05)
6
(
) logPow Kd .
( )
( )
1 ( N
|
(
)

32.05 32.05

22—10) 22—10)
113.5%6:D 113.53:6:D

pa | 1:3%0.2.100 N —
mg/L | (1=109* R

- OECD TG 107 25
-0.16™ 13) 0169
(logPow)
Pa ] s
m*/mol 1.1><10%) | HENRYWIN'® <
(Kd) L/kg 4.4 25.7 P—
(BCF) L/kg (3.16)® BCEBAF® 3,16
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33

(BIIF) 1 logPow  BCF 16 1
8.11® 17)
1) 28 1
28 9 13
2) ATSDR(1997) 11) MET1(2001a)
3) CCD(2007) 12) METI1(2001b)
4) ECHA 13) MITI(1992)
5) EHC 14) EPI Suite
6) HSDB 15) Braun and Zirrolli (1983)
7) Merck 16) MHLW, METI, MOE(2014)
8) MOE(2002) 17) 1
9) NITE(2005) 18) CRC

10) PhysProp

1 (ATSDR(1997) CCD(2007) ECHA
EHC HSDB Merck MOE(2002) NITE(2005) PhysProp)

@)
CCD(2007) HSDB Merck
(101.3 kPa) (1135 )
OECD TG 104 25
(1.26 kPa) (METI(2001a)) 20 (893 Pa)
( ) 20
1,000 Pa EHC 1,390 1,500Pa 2,000 2,100
Pa 2
Pa (mmHg)
< 1,090 1,090 2,000 |  >2,000
ATSDR(1997) 1,390 2,100 (10.4 16)
EHC 1,000
EHC 1,390
MOE(2002) 2,100 (16)
NITE(2005) 1,400
IUCLID(2000) 1,500 2,000
IUCLID(2000) 2,000"
IUCLID(2000) 2,100
1 31
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32
33
34
35
36
37
38
39
40
41
42

20 1,000 Pa ATSDR(1997)
(1,390 2,100 Pa)
1,000 10,000 Pa 1,000 Pa
1,800 Pa
OECD TG 105 20
(100 g/L ) (METI1(2001b)) 1><105 mg/L
( ) 282.0g/100g
(2.82>106 mg/L) (25 pH ) (HSDB) 1>108 mg/L ( pH )
(PhysProp) Miscible (ATSDR(1997) CCD(2007) ECHA) infinite (EHC)
Miscible with water (Merck) (NITE(2005)) (MOE(2002))
( )
METI(2001b) 100 g/L (1.0
><105 mg/L) 20 pH 11.3 pKa 8.1
pH 11.3 3) 99.9
1>=<105 mg/L
( )
> 10,000 mg/L 1><105 mg/L
logPow
OECD TG 107 ( ) (-0.16)
(MITI1(1992))
( ) logPow -2.07
(NITE(2005) PhysProp) -1.37 (IUCLID(2000) MOE(2002)) -0.16 (NITE(2005) ECHA
MITI(1992)) MITI(1992) pH
1 2 3 4 5 6
logPow -0.16 -0.18 0.01 -0.04 -0.31 -0.28
pH 10.2 10.2 10.0 10.1 10.1 10.0
pH 3 98.8 (pH=10.0) 99.2 (pH=10.2)
logPow logPow 6
-0.16+0.13 ( =+ ) logPow
-0.16
(1x105mg/L) 1 mol/L
EPI Suite (HENRYWIN v3.20) 20 11x

103 Pa m3/mol
domain.

INORGANIC Compounds are outside the estimation
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29
30
31
32

33

34

6.2><10-2 Pa m¥*mol (HSDB) 6.15>10-2 Pa m%mol
(NITE(2005) PhysProp)

(25 ) HSDB 1.63 Pa

m3/mol (1.61>10° atm m3mol) HENRYWIN 25
0.35 Pa m¥mol (
6.4><102 2.38 Pa m®/mol) HSDB 1/5
HSDB
HENRYWIN (1.1><10° Pa m3mol)
logPow (-0.16) EPI Suite (KOCWIN v2.00) Koc (0.73 L/kQ)

INORGANIC Compounds are outside the estimation domain.

2 L/kg (HSDB) 14 L/kg (NITE(2005))
HSDB logPow (-2.07) NITE(2005)
SRC  PcKocWin Estimation Software (ver. 1.66)

(pH 4) (pH 8) pH
1 EPI Suite
Braun  Zirrolli2 (Kd)
4 0.002 (20
mg/L) 30mL 3¢9
0.1N
CEC?
o) | () (%) O | | (megioog)
Sand 100.0
Clay 15 69.3 27.9 3.7 18.8
Organic 0.2 96.1 1.0 1.0 6.4 20.4
VAFBP 0.4 99.1 0.4 6.1 7.3
a b Vandenberg Air Force Base
(4)
Kd 25.7 L/kg (Clay) 4.4 L/kg (organic) 10.5 L/kg (VAFB)
Kd= Pextract /Wsoil (4)
Psuper /Vsuper
Pextract Wil

1 Moliner AM, Street JJ (1989) Interactions of Hydrazine with Clays and Soils. J. Environ. Qual., 18 (4): 487 491.
2 Braun BA, Zirrolli JA (1983) Environ Fate of Hydrazine Fuels in Aqueous and Soil Environments, Air Force Report
No. ESL-TR-82-45 NTISAD-A125813.
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27
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(3 g) Psuper Vsuper (30
mL)

()
a
Sand 99 2
Clay 23 59 18
Organic 47 25 28
VAFB 42 44 14
a
01N
3 25.7 L/kg
BCF
EPI Suite (BCFBAFv3.01) logPow -0.16 3.16 L/kg
INORGANIC Compounds are outside the estimation domain.
NITE(2005) 316 L/kg 1
420 mg/L 24 mg/L 4
(
0.5 mg/L) 4
144 mg/kg BCF
BCF
BCF
EPI Suite BCFBAF
BCFBAF ( ) (logPow
-1.05 ) BCF (3.16 L/kg)
BMF
BMF logPow  BCF (MHLW, METI, MOE,
2014) BMF I
1
pKa
(pPKa) 7.96 ( HSDB) 8.1 (25 ) (CRC)
79425 )2 81(25 )t 7.97( )? HSDB

1 Slonim, A.R., Gisclard J.B. (1976) Hydrazine degradation in aquatic systems. Bull. Environ. Contam. Toxicol.
16(3): 301-309.

2 Environment Canada & Health Canada (2011) Screening Assessment for the Challenge Hydrazine, Chemical
Abstracts Service Registry Number 302-01-2. pKa Kirk-Othmer Encyclopedia of Chemical
Technology, online version



© 00 N O WDN B

Moliner  Street 2
CRC 81 pKa
pKa -1.05
(25 )> 0.31¢( )’ -1.05 pKa
pKa 8.1 pH 50 6.0 7.0 80 90 100 0.1 0.8
7.4 44.3 88.8 98.8

1 ECHA (2011) Substance name: Hydrazine EC number: 206-114-9 CAS number: 302-01-2, Member State
Committee Support Document for Identification of Hydrazine as a SUBSTANCE OF Very High Concern Because
of its CMR Properties. pKa Lide, D, R.,CRC Handbook of Chemistry and Physics, 75th Edition,
CRC Press, 1994-1995

2 MacNaughto, M.G. et a. (1978) Oxidation of hydrazine in aqueous solutions, Civil and Environmental Engineering
Development, Tyndall AFB FL, CEEDO-TR-78-11.
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2
|
(
)
50.06
-51.7%9
1199
OECD TG 104
6)
Pa 893 20
mg/L (1><10%)7
1- ( )
-0.16
(logPow)
Pa 3 ( )
mé/mol (1.1>107
( )
(Kd) L/kg 4.4 25.7
( )
(BCF) L/kg (3.16)
8)
(BIF) 1 logPow  BCF
( )
8.1
1) 28
28 9 13
2) Aldrich 6) METI1(2001a)
3) CRC 7) METI(2001b)
4) Merck 8) MHLW, METI, MOE(2014)
5) NITE(2005)
(Aldrich CRC Merck NITE(2005)) -51.7
CRC (101.3 kPa) 119
GLP OECDTG 104 25
(1.26 kPa) (METI(2001a)) 20 (893 Pa)
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OECD TG 105 20
100 g/L (1>=105 mg/L) ( pH 11.3) (METI(2001b))
Miscible with water (CCD(2007) Merck) very soluble (CRC) (NITE(2005))
20 1><10s5
mg/L
logPow
( )
logPow ( )
( ) (-0.16)
( )
( )
( ) (1.1><10% Pa
m3/mol)
( )
( )
( ) 4.4
25.7 L/kg)
BCF
( ) BCF
( )
( ) BCF (3.16 L/kg)
BMF
(MHLW, METI, MOE, 2014)
1
pKa
( ) pKa
( )
( ) pKa(8.1)
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3
68.51
8929
2409
Pa (€9
6 soluable
mg/L (1><10°) 2
1- ( )
-0.16
(logPow)
( )
Pa 3
mé/mol (1.1>107
( )
(Kd) L/kg 4.4 25.7
( )
(BCF) L/kg (3.16)
D)
(BIF) 1 logPow  BCF
( )
8.1
1) 28 1
28 9 13
2) Aldrich
3) CRC
4) MHLW, METI, MOE(2014)
NA:
(Aldrich CRC) 89
CRC (101.3 kPa) 240
(HSDB)

10
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(1 Pa)
91 20
<1 Pa 1 10 Pa
1 10Pa <1lPa
-77.7 280 ()
-33.35 (101.325
kPa)
kPa 1000 (25 ) 0.001 (91 )
(CRC) soluble
(HSDB) 25
282.0 g/100 g
1><108 mg/L
logPow
( ) (-0.16)
( ) (1.1=<103
Pa m3/mol)
( ) (4.4 25.7
L/kg)

BCF

( ) (3.16 L/kg)

11
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BMF

pKa

12

(MHLW, METI, MOE, 2014)
1

) (8.1)



A WO DN P

e
PO WO~ U

12
13
14
15
16
17
18
19
20
21
22
23
24
25

2
4 2
104.97
2002
NA
Pa (€9
mg/L (1><10%) 2.9
1- ( )
-0.16
(logPow)
Pa 3 ( )
mé/mol (1.1>107
( )
(Kd) L/kg 4.4 25.7
( )
(BCF) L/kg (3.16)
2
(BIF) 1 logPow  BCF
( )
8.1
1) 28 1
28 9 13
2) CRC
3) Merck
4) MHLW, METI, MOE(2014)
NA:
198 (CRC Merck) 200 (Aldrich ECHA)
ECHA 200 (101.3 kPa)
ECHA 200

13

1Pa
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soluble
2

logPow

BCF

BMF
BMF

pKa

20 2700 g/L (ECHA)
(CRC)  Freely soluble in water  (Merck)

1><108 mg/L 2
2
2 (
(-0.16)
2
2 (

(1.1> 10 Pa m3/mol)

2
2 (
(4.4 25.7 L/kg)
2
2 (
(3.16 L/kg)
(MHLW, METI, MOE, 2014)
2 1
2
pKa
2
( ) pKa(8.1)

14
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25

5
130.12
254279
NA
Pa (€9
mg/L 3.41><10*9
1- (
-0.16
(logPow)
(
Pa 3
m*/mol (1.1>107)
(
(Kd) L/kg 4.4 25.7
(
(BCF) L/kg (3.16)
(BIIF) 1 logPow  BCF &
(
8.1
1) 28 1
28 9 13
2) Aldrich
3) CRC
4) HSDB
5) Merck

6) MHLW, METI, MOE(2014)

NA:

Decomposes at bp

(Aldrich CRC HSDB Merck)

(HSDB)

15
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1Pa

[Very soluble in hot water] (CCD(2007)) Freely solin

hot water (Merck) slightly soluble (CRC) ( ) soluble at 1 partin 33 cold
water (CCD(2007)) ( ) 1solublein about 33 parts water (Merck) (
) 3.41 g/100 g (HSDB) ( ) 14.39g/100g 80 (HSDB)
CCD(2007) Merck 39/1004g

HSDB  3.41><104 mg/L

logPow
( ) (-0.16)
( ) (1.1=<103
Pa m3/mol)
( ) (4.4 25.7
L/kg)
BCF
( ) (3.16 L/kg)
BMF
BMF (MHLW, METI, MOE, 2014)
1
pKa

16
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2
6 2
162.169
104%®
>180%
Pa (€9
3)
mg/L 1.89><10°
1- ( )
-0.16
(logPow)
( )
Pa
mé/mol (1.1>10%)
( )
(Kd) L/kg 4.4 25.7
( )
(BCF) L/kg (3.16)
(BIIF) 1 logPow  BCF Y
( )
8.1
1) 28 1
28 9 13
2) CRC
3) Merck
4) MHLW, METI, MOE(2014)
NA:
(CRC Merck) (104 )
(CRC) >180
1Pa

18
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20025 g/100 g [very soluble] (CRC) 202 g/100 g [soluble
in water 25 ] (Merck)
2 Merck (2.02
><106 mg/L) 20 1.89><106 mg/L

logPow

( ) (-0.16)

( ) (1.1 103
Pa m3/mol)

( ) 4.4
25.7 L/kg)

BCF

( ) (3.16
L/kg)

BMF
BMF (MHLW, METI, MOE, 2014)
2 1

pKa

( ) (8.1)

19
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NA

OH

0.7

25
OH
molecule/cm®

P))
5x10°

0.4

25

molecule/cm®

D)
7 >=< 10"

NA

7.5
22.7

NA

NA

NA

12

NA

1) 28

28
2) NIST
3) HSDB
NA:

-1 OH

9

13

(NIST)

20

25
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(25 )
cm3/molecule/s

Hack, Hoyermann, Wagner (1974)
2.16><1011 Ber. Bunsenges. Phys. Chem., 78:

ESR 386.

Harris, Atkinson, Pitts (1979) J.

. égﬁ?ﬁ-n Phys. Chem., 83: 2557.
(3.6 Vaghjiani (1996) J. Chem. Phys,,

0.614)>=10-11 104: 5479.

Vaghjiani (2001) Int J. Chem.

3.71><10-12 Kinet., 33; 354.
HSDB Harris 6.5><10-11 cm3/molecule/s 25
Vaghjiani (1996) (0)
OH 5>105 molecule/cm3 Hack
Harris Vaghjiani (2001) 0.7 0.3
0.4 0.7
-2
HSDB 3><10-17 cm3/molecule/s 25
1 Static FTIR
7><10 molecule/cm3
0.4 0.4
-3
( )
75 ) (22.7 ) ( )
-1
( )

1 Atkinson and Carter. 1984. Kinetics and Mechanisms of the Gas-phase Reactions of Ozone with Organic
Compounds under Atmospheric Conditions. Chem. Rev. 84: 437-470.

21
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14
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19
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23
24
25
26
27
28
29
30
31
32
33
34
35

Modified MITI(1) 28 BOD 2
0 )
-2
HSDB
Cu(ln
( 20 pH
9) 4 (HSDB)
ppm 0.047 0.068 0.158 0.195
72 60 47 39
( )
5 mg/L 4 (
)
420 216 108 24
mg/L
( ) m9 C )| L)
1 3.8 3.9 12.3 39.9
0 3.9 3.8 9.9 30.0
5 mg/L 26.7 )
( ) 1
(
) mg/L 2 3
372 22.6 96 100
468 20 74 80 81.6
)
@ ) (
1/4

22



12

23
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NA:

)

NA

OH

0.7

0.4

NA

7.5
22.7

NA

NA

NA

12

NA

28
28

OH

13

75 )

(0.7 0.4

(22.7 )

24
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NA:

(

)

NA

OH

0.7

0.4

NA

7.5
22.7

NA

NA

NA

12

NA

28
28

13

OH

(7.5

)

26

(22.7

)

0.7

0.4
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NA:

10

(

)

NA

OH

0.7

0.4

NA

7.5
22.7

NA

NA

NA

12

NA

28
28

OH

13

(7.5

)

28

(22.7
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1)

NA:

11
(@)
NA
OH 0.7 ( )
0.4 ( )
NA
) (25 pH 6.4)
22 79 (20 pH 7.6 8.4)
NA
NA
39 pH5.7 1.7
NA
12
NA
28 1
28 9 13
2) Ou and Street (1987a)
3) James (1989)
4) Ou and Street (1987b)
OH (0.7 04 )

30
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

25 mg/L 25
14 1 Santa Fe River Lake Alice
Newmans Lake Prairie Creek
Santa Fe River Lake Alice
1
Santa Fe River Lake Alice Newmans Lake Prairie Creek
pH 6.8 6.4 3.5 3.4
1.5 ( ) | 4.8 ( )
(1 ) 8.7 ( ) 7.6 ( )
3.0 ( ) |75 ( )
© ) 9.6 ( ) 9.0 ( )
4.8 2.0 0.0 0.0
95.2 98.0 100.0 100.0
a
a pKa 8.1
3 Newport Harbor Catalina Cannel Diablo Cove
(pH 7.6 8.4) 20 21
3.2 mg/L 8.3 22.7
2
pH Lake Alice 25 pH 6.4
7.5
pH Diablo Cove 20 pH 7.6 8.4
22.7
-1
pH 5.7 1.7 25
3 10pug/g 100 pg/g 500 pg/g
1.5 1 8
n=2 8
20
28
500 ug/g 500 ug/g

1 Ou, L.T., Street J.J. (1987a) Microbial enhancement of hydrazine degradation in soil and water. Bull.
Environ. Contam. Toxicol. 39: 541-548.
2 James DE. (1989) Effects of Hydrazine and Other Toxicants on Early Life Stages of California Brown Algae. Ph.D.
thesis. Pasadena (CA): California Institute of Technology.
3 Qu, L.T., Street J.J. (1987b) Hydrazine degradation and its effect on microbial activity in soil. Bull. Environ.
Contam. Toxicol. 38: 179-183.

31
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pH OECD TG 307
835.4100 Aerobic and Anaerobic Transformation in Soil
1

1/4
12

32

US EPA OPPTS

500 ug/g
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NA:

12

)

NA

OH

0.7

0.4

NA

7.5
22.7

NA

NA

NA

12

NA

28
28 9

OH

(22.7

13

)

(0.7 0.4

(7.5
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10

11
12

13
14

15
16

17
18
19

20
21
22

23
24

25
26

27

28
29

30
31

32
33

34
35

Aldrich(2012) :ALDRICH Chemistry Handbook of Fine Chemicals. 2012-2014.

Atkinson and Carter. (1984) Kinetics and Mechanisms of the Gas-phase Reactions of Ozone with Organic
Compounds under Atmospheric Conditions. Chem. Rev. 84: 437-470.

ATSDR(1997): Agency for Toxic Substances and Disease Registry. “Toxicological Profile of
Hydrazines’, 1997.

Braun BA, Zirrolli JA (1983) Environ Fate of Hydrazine Fuels in Aqueous and Soil Environments,
Air Force Report No. ESL-TR-82-45 NTISAD-A125813.

CCD(2007): Richard J. Lewis Sr., Gessner Goodrich Hawley. Hawley’'s Condensed Chemical
Dictionary. 15th ed., 2007.

CRC: Haynes, W. M., ed. CRC Handbook of Chemistry and Physics. 94th ed., CRC Press,
2013-2014.
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