
 

 90  
 

 

2  

 

6

 

[1] 31 23  

[2] [(3- )( ) ] 10 12

14 16 18 (Z)-{[3-( -9- ) ]( ) }

 
[2-1] [(3- - )( ) ] 31 16  
[2-2] [(3- )( ) ] 31 24  
[2-3] [(3- )( ) ] 31 18  
[2-4] [(3- )( ) ] 31 18  
[2-5] [(3- )( ) ] 31 27  
[2-6] (Z)-{[3-( -9- ) ]( ) } 31 6  

[3]  
[3-1] 26 19  
[3-2] 26 16  
[3-3] 26 15  

[4] 32 31  

[6]  
[6-1] = 34 5  
[6-2] = 34 5  
[6-3] = 34 2  
[6-4] -n- -1- = 34 7  
[6-6] = 34 8  
[6-6-2] (2- ) (2- ) (2-

-1- )= 34 10  
[6-7] = 34 5  
[6-8] = 34 7  
[6-9] = 34 2  

[7] N- 2-sec- BPMC 32 25  

 
2  

[2] [(3- )( ) ] 10 12

14 16 18 (Z)-{[3-( -9- ) ]( ) }

 
[2-3] [(3- )( ) ] 31 1  
[2-4] [(3- )( ) ] 31 6  
[2-5] [(3- )( ) ] 31 9  
[2-6] (Z)-{[3-( -9- ) ]( ) } 31 13  

[5] (N,N- )N,N'- ( )

 
[5-1] N,N'- ( ) 28 2  
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1

 

[3]  
[3-1] 12 8  
[3-2] 12  
[3-3] 12 7  
 
 

2 2020  
 
 
 

 
(ng/L) (ng/g-dry) (ng/g-wet) 

 
 

   
 

 
 

 
 

[1]   nd 38,000 
23/31 14

[2] 

[(3- )( )
] 10

12 14 16 18 (Z)-{[3-
( -9- ) ]( )

}   
[2-1] [(3- - )( )

]  
nd 12 
16/31 0.35 nd 

0/31 0.24

[2-2] [(3- )( )
]  

nd 140 
24/31 2.6 nd 

0/31 5.0

[2-3] [(3- )( )
]  

nd 26 
18/31 2.8 nd 1.1 

1/31 0.94   

[2-4] [(3- )( )
]  

nd 9.3 
18/31 0.76 nd 0.39 

6/31 0.19   

[2-5] [(3- )( )
]  

nd 9.2 
27/31 0.24 nd 0.28 

9/31 0.095   

[2-6] (Z)-{[3-( -9- )
]( ) }  

nd 0.40 
6/31 0.091 nd 0.16 

13/31 0.020

[3] 

  

[3-1]  nd 14 
19/26 2.7 nd 65 

8/12 0.79

[3-2]  nd 120 
16/26 4.3 nd 780 

12/12 1.3

[3-3]  nd 12 
15/26 2.3 nd 7.5 

7/12 0.78

[4]   nd 420 
31/32 4.2

[5] 

(N,N- )N,N'-
( )

 

[5-1] N,N'- ( )  nd 0.48 
2/28 0.34

[5-2] N,N-  nd 
0/28 1.3

[6] 

 
[6-1] =

 
nd 120 

5/34 11

[6-2] =
 

nd 48 
5/34 23

[6-3] 
=  

nd 150 
2/34 26

[6-4] -n- -1-
=  

nd 120 
7/34 18 

[6-5] -n-
-1- =  

nd 
0/34 6.3 
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(ng/L) (ng/g-dry) (ng/g-wet) 

 
 

   
 

 
 

 
 

[6] 

[6-6] 
=  

nd 590 
8/34 130 

[6-6-1] -n-
1- =  

nd 
0/34 7.9 

[6-6-2] (2- )
(2- ) (2-

-1- )=  

nd 2,900 
10/34 190 

[6-7] =
 

nd 840 
5/34 82 

[6-8] =
 

nd 330 
7/34 27 

[6-9] 
=  

nd 31 
2/34 13

[7] N- 2-sec-
BPMC   

nd 4.2 
25/32 0.052

1 /
1 1

 
2 nd

 
3  
4
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i) ii) iii)

1) 2) 3)  

 

[1] CAS 62-53-3  

2020  

 

 

2016

 

 

 

 

31 14ng/L 31 23

38,000ng/L  

1976 20 40 200ng/L 20 14

28,000ng/L 1990 50 20ng/L

13 37 15 330ng/L 1998

56 60ng/L 9 47 1

74ng/L 2005 42 40ng/L 42

11 490ng/L 2016 28

13ng/L 28 23 160ng/L  

2020 1990 1998 2005 2016 23 2020

2020

 

 

  
 

  
  

 
ng/L  

1976 40/68 14/20 nd 28,000 40 200 
1990 33/104 15/37 nd 330 20 
1998 1/141 1/47 nd 74 60 
2005 20/121 11/42 nd 490 40 
2016 23/28 23/28 nd 160 13 
2020 23/31 23/31 nd 38,000 14 

 



 

 94  
 

 

  ng/L   
ng/L  

  2016 120 11 
2020 96 6.4 

  2016 110 11 
2020 23 6.4 

  
2016 75 11 
2020 13 6.4 

  2005 nd nd nd 40 
2020 52 6.4 

  

1990 4.4 5.8 nd 4.2 
1998 --- --- --- 78 
2005 nd nd nd 40 
2016 17 10 
2020 60 12 

  2016 160 11 
2020 110 6.4 

  2016 79 11 
2020 75 6.4 

 
1990 --- --- --- 50 
1998 nd nd nd 59 
2020 21 6.4 

 2016 74 11 
2020 130 13 

  

1976 200 170 110 260 110  1 
1990 --- --- --- 50 
1998 nd nd nd 59 
2005 110 60 70 40 
2016 120 11 
2020 14 13 

  

1990 30 60 30 10 
1998 nd nd nd 59 
2005 nd nd nd 40 
2016 nd 13 
2020 57 13 

  

1990 5.4 nd nd 4.2 
1998 nd nd nd 59 
2005 nd nd nd 40 
2020 55 6.4 

  2016 130 11 
2020 170 6.4 

  

1990 38 68 55 33 
1998 --- --- --- 100 
2005 110 nd nd 40 
2016 nd 13 
2020 88 13 

  

1990 27 30 37 4 
1998 42 40 52 10 
2005 nd nd 80 40 
2016 160 11 
2020 74 6.4 

  

1990 --- --- --- 40 
1998 --- --- --- 190 
2016 77 11 
2020 92 6.4 

  

1990 --- --- --- 40 
1998 --- --- --- 190 
2016 51 11 
2020 59 6.4 

  

1990 nd nd nd 10 
1998 nd nd nd 59 
2005 nd nd nd 40 
2020 nd 13 
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  ng/L   
ng/L  

  
1990 nd nd nd 10 
1998 nd nd nd 59 
2020 nd 13 

  

1990 77 53 72 1 
1998 nd nd nd 59 
2005 nd 60 nd 40 
2020 nd 13 

  

1990 --- --- 89 30 
1998 74 nd nd 59 
2016 28 13 
2020 nd 13 

  
1990 55 42 25 4.2 
1998 nd nd nd 30 
2020 6.8 6.4 

  
1990 nd nd nd 5 
1998 nd nd nd 59 
2020 21 6.4 

1  
2  
3 ---

 
 

 
  
  i)  
  ii) 

2015 81,336t 
2016 80,078t 
2017 84,610t 

2018 84,690t 

2019 72,178t 
iii) 

2015 369,337t =2,777t 
2016 =960t 
2017 =7,229t  
2018 =1,632t  
2019 =6,695 t  

P R T R   PRTR kg/ iv)  

 
  

  
     

2001 3,194 39,951 0 0 43,145 - 43,145 
2002 3,199 30,174 0 0 33,373 - 33,373 
2003 3,533 35,094 0 0 38,627 - 38,627 
2004 3,699 7,845 0 0 11,544 0 11,544 
2005 2,959 28,184 0 0 31,143 3 31,146 
2006 3,130 28,437 0 0 31,567 2 31,569 
2007 3,064 27,017 0 0 30,081 2,284 32,365 
2008 2,912 10,128 0 0 13,040 1,750 14,790 
2009 2,698 10,014 0 0 12,712 1,731 14,443 
2010 3,124 7,590 0 0 10,715 1,035 11,750 
2011 2,831 6,814 0 0 9,645 1,314 10,959 
2012 2,899 6,560 0 0 9,459 1,301 10,760 
2013 2,968 6,530 0 0 9,499 983 10,482 
2014 2,126 515 0 0 2,641 768 3,409 
2015 2,539 406 0 0 2,945 692 3,637 
2016 1,990 395 0 0 2,385 1,113 3,498 
2017 2,062 429 0 0 2,492 1,907 4,399 
2018 1,830 444 0 0 2,274 270 2,544 
2019 1,792 408 0 0 2,200 255 2,455     
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  2 100mg/L 30mg/L BOD
68% NO2 85% NH3

TOC 99% HPLC 100% 1) 1)  
  2)  
  29.5% 0.139 0.256% 70.1%v) 2)  
  LD50=51.1mg/kg 2) 

LD50=195mg/kg vi) vii) 

LD50=250mg/kg vi) vii) viii) 

LD50=400mg/kg vi) vii) 

LD50=464mg/kg vi) vii) 

LD50=750mg/kg vi) vii) 

LC50=175mg/m3 7 ix) 
LC50=950mg/m3 1 vi) 
LC50=3,247mg/m3 4 2)  

  LOAEL=10mg/kg/ 7mg/kg/ 104 F344
10mg/kg/ 2) 

LOAEL=65.8mg/m3 2 6 / 5 / SD
65.8mg/m3 2) 

RfC=0.001 mg/m3 NOAEL=19mg/m3 3,000 x) 
NOAEL=19mg/m3 20 26 6 / 5 / 19mg/m3

x)  
  IARC 2A 3)  
  PNEC=0.0004mg/L 21d-NOEC =0.004mg/L

10 ix) 
21d-NOEC=0.004mg/L Daphnia magna  2) viii) ix) 
48h-LC50=0.08mg/L Daphnia magna ix) 
96h-LC50=0.32mg/L Lumbriculus variegatus ix) 

32d-NOEC=0.39mg/L Pimephales promelas 2) 
32 33d-NOEC=0.43mg/L Pimephales promelas ix) 
96h-NOEC=0.5mg/L Pseudokirchneriella subcapitata  ix) 
105d- =1mg/L Xenopus laevis ix) 

204h-LC50=5mg/L Ictalurus punctatus ix) 
72h-NOEC=11.1mg/L Pseudokirchneriella subcapitata  2)   

   
   21 5 20 2 5 54  

21 5 20 2 5 1068  
   2 2 20 11 21 1 1

15  
2 2 20 11 21 1 1

18  
2 2 3 10 20 1 1

20  
 3)  2 9 2010

11  
 

 
1) 1993 12

28  
2) NITE /

 Ver. 1.0 No.63 2007 8  
3) International Agency for Research on Cancer (IARC), IARC Monographs, 27, Sup 7, 127 (2021 online) 
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[2] [(3- )( ) ]

10 12 14 16 18 (Z)-{[3-( -9- )

]( ) }  

[2-1] [(3- - )( ) ] CAS 73772-45-

9  

[2-2] [(3- - )( ) ] CAS 4292-10-

8  

[2-3] [(3- - )( ) ] CAS

59272-84-3  

[2-4] [(3- - )( ) ] CAS

32954-43-1  

[2-5] [(3- - )( ) ] CAS

6179-44-8  

[2-6] (Z)-{[3-( -9- ) ]( ) } CAS

25054-76-6  

2020  

 

 

 

 
 

[2-1] [(3- - )( ) ]  

 

2020 31 0.35ng/L

31 16 12ng/L  

[(3- - )( ) ]  

  
 

  
  

 
ng/L  2020 16/31 16/31 nd 12 0.35 

 

 

2020 31 0.24ng/g-

dry 31 1

0.24ng/g-dry
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[(3- - )( ) ]  

  
 

  
  

 
ng/g-dry  2020 0/93 0/31 nd 0.24 

 

 

[2-2] [(3- - )( ) ]  

 

2020 31 2.6ng/L

31 24 140ng/L  

[(3- )( ) ]

10 12 14 16 18 (Z)-{[3-( -9-

) ]( ) } 6

 

[(3- - )( ) ]  

  
 

  
  

 
ng/L  2020 24/31 24/31 nd 140 2.6 

 

 

2020 31 5.0ng/g-dry

31 2

5.0ng/g-dry

 

[(3- - )( ) ]  

  
 

  
  

 
ng/g-dry  2020 0/93 0/31 nd 5.0 

 

 

[2-3] [(3- - )( ) ]  

 

2020 31 2.8ng/L

31 18 26ng/L  

6 [2-1] [(3- - )( )

]  
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[(3- - )( ) ]  

  
 

  
  

 
ng/L  2020 18/31 18/31 nd 26 2.8 

 

 

2020 31 0.94ng/g-

dry 31 1 1.1ng/g-dry  

[(3- - )( ) ]  

  
 

  
  

 
ng/g-dry  2020 1/93 1/31 nd 1.1 0.94 

 

 

[2-4] [(3- - )( ) ]  

 

2020 31 0.76ng/L

31 18 9.3ng/L  

[(3- - )( ) ]  

  
 

  
  

 
ng/L  2020 18/31 18/31 nd 9.3 0.76 

 

 

2020 31 0.19ng/g-

dry 31 6 0.39ng/g-dry  

[(3- - )( ) ]  

  
 

  
  

 
ng/g-dry  2020 6/93 6/31 nd 0.39 0.19 

 

 

[2-5] [(3- - )( ) ]  

 

2020 31 0.24ng/L

31 27 9.2ng/L  

[(3- - )( ) ]  

  
 

  
  

 
ng/L  2020 27/31 27/31 nd 9.2 0.24 
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2020 31 0.095ng/g-

dry 31 9 0.28ng/g-dry  

[(3- - )( ) ]  

  
 

  
  

 
ng/g-dry  2020 14/93 9/31 nd 0.28 0.095 

 

[2-6] (Z)-{[3-( -9- ) ]( ) }  

 

2020 31 0.091ng/L

31 6 0.40ng/L  

(Z)-{[3-( -9- ) ]( ) }  

  
 

  
  

 
ng/L  2020 6/31 6/31 nd 0.40 0.091 

 

 

2020 31 0.020ng/g-

dry 31 13 0.16ng/g-dry  

(Z)-{[3-( -9- ) ]( ) }  

  
 

  
  

 
ng/g-dry  2020 22/93 13/31 nd 0.16 0.020 

 

[(3- )( ) ] 10 12 14 16
18 (Z)-{[3-( -9- ) ]( ) }   

  i)  
  ii) 

2015 2,182t 
2016 3,098t 
2017 2,899t 

2018 3,804t 

2019 2,819t  
P R T R    

 
  [(3- - )( ) ]

4 100mg/L 30mg/L BOD 93%
NH3 TOC 97% HPLC 100% 1) 1)  
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  [(3- - )( ) ]  
17.8% 0.167% 7.56 10-9% 82.0% ii) 1) 

[(3- - )( ) ]  
16.5% 0.403% 5.70 10-8% 83.1% ii) 1) 

[(3- - )( ) ]  
15.9% 1.12% 4.38 10-7% 83.0% ii) 1) 

[(3- - )( ) ]  
15.3% 3.31% 3.36 10-6% 81.4% ii) 1) 

[(3- - )( ) ]  
13.9% 9.48% 2.52 10-5% 76.7% ii) 1) 

(Z)-{[3-( -9- ) ]( ) }  
9.54% 13.1% 0.00366% 77.4% ii) 1)  

  LD50=1,500mg/kg C8 C18
viii)  

    
  GHS viii)  
  PNEC=0.0006mg/L 21d-NOEC =0.03mg/L 50 2) 

21d-NOEC=0.03mg/L Daphnia magna 2)   
   

   21 5 20 2 5 174 [(3-
C=8 8 12 14 16 18 )( ) ] (Z)-{[3-(

-9- ) ]( ) }  
   2 2 3 10 20 1 1

35 [(3- )( ) ]
8,10,12,14,16 18

(Z)-{[3-( -9- ) ]( ) }
 

 
 

1) 2004
11 15  

2) 25 4  
25 2 135

2013 7 19  
 

  



 

 102  
 

[3]  

[3-1] CAS 556-67-2  

[3-2] CAS 541-02-6  

[3-3] CAS 540-97-6  

2020  

 

 

 

 

 

[3-1]  

 

30 2.7ng/L 4 26

19 14ng/L  

 

  
 

  
  

 
ng/L  2020 19/26 19/26 nd 14 2.7 

 
 

12 0.79ng/g-wet 12 8

65ng/g-wet  

2019 11 0.79ng/g-wet 11 9

37ng/g-wet  

 

  
 

  
  

 
ng/g-wet  

2019 23/33 9/11 nd 37 0.79 
2020 21/36 8/12 nd 65 0.79 

 
  

  1) i)   
  1

20 ii) 
2015 20,000t 30,000t  
2016 20,000t 30,000t  
2017 30,000t 40,000t  

ii) 
2018 41,810t 
2019 32,918t 
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P R T R    
 

  4 BOD -7% 5% -2% 0% GC
25% 30% 30% 28% 1) 1) 

 
  BCF 1  3,200 2.5μg/L 60 2  3,000 0.25μg/L 60

1) 
 

  22.3% 14.7% 15.1% 47.9% v) 2)  
  LD50=1,540mg/kg vi) vii) 

LC50=17,600mg/m3 1 viii) 
LC50=36,000mg/m3 4 vi) vii)  

  2,000mg/kg/ 28
viii) 

25 1,600mg/kg/ 14
viii)  

  GHS viii)  

  33d-NOEC=0.0044mg/L Oncorhynchus mykiss xi) 
21d-NOEC=0.0079mg/L Daphnia magna xi)  

   

   21 5 20 2 4 40 2,2,4,4,6,6,8,8-
-1,3,5,7,2,4,6,8-  

   2 2 3 10 20 1 1
96  

 
 

1) 29 8
173 180

2017 12 22 1
 

 

 

[3-2]  

 

30 4.3ng/L 4 26

16 120ng/L  

3

 

 

  
 

  
  

 
ng/L  2020 16/26 16/26 nd 120 4.3 

 
 

12 1.3ng/g-wet 12

780ng/g-wet  

3

 

2019 11 1.3ng/g-wet 11

200ng/g-wet  
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ng/g-wet  

2019 32/33 11/11 nd 200 1.3 
2020 35/36 12/12 nd 780 1.3 

 
  

  1) 
i)   

  1
20 ii) 
2015 20,000t 30,000t  
2016 20,000t 30,000t  
2017 30,000t 40,000t  
2018 6,000t 7,000t  
2019 5,000t 6,000t  

2018 2019
  

P R T R    
 

  4 BOD -7% -8% -3% 0% GC
28% 16% 10% 18% 1) 1) 

 
  BCF 1  12,000 1μg/L 60 2  12,000 0.1μg/L 60

1) 
 

  20.1% 20.6% 5.5% 53.7% v) 2)  
  LD50=24,134mg/kg  vi) vii) viii) 

LC50=2,700mg/m3  4 vi) viii)  
  10 160ppm 4 160ppm

viii)  
  GHS viii)  

    
 

 
1) 29 8

173 180
2017 12 22 1

 
 
 

[3-3]  

 

30 2.3ng/L 4 26

15 12ng/L  

 

  
 

  
  

 
ng/L  2020 15/26 15/26 nd 12 2.3 
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12 0.78ng/g-wet 12 7

7.5ng/g-wet  

2019 11 0.78ng/g-wet 11 8

4.7ng/g-wet  

 

  
 

  
  

 
ng/g-wet  

2019 22/33 8/11 nd 4.7 0.78 
2020 19/36 7/12 nd 7.5 0.78 

 
  

  1) i)

 
 

  1
20 ii) 
2015 20,000t 30,000t  
2016 20,000t 30,000t  
2017 30,000t 40,000t  

ii) 

2018 1,562t 
2018 1,197t  

P R T R    
 

  4 BOD 4% 0% 3% 2% GC
-8% 4% -4% 0% 1) 1) 

 
  BCF 1  2,300 1μg/L 60 2  4,000 0.1μg/L 60

1) 
 

  11.8% 13.8% 1.41% 72.9% v) 2) 
 

  LD50=50,000mg/kg  vi) vii)  
    
    

    
   

   21 5 20 2 4 41 2,2,4,4,6,6,8,8,10,10,12,12-
-1,3,5,7,9,11- -2,4,6,8,10,12-

 
 

 
1) 29 8

173 180
2017 12 22 1
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[4] CAS 75-15-0  

2020  

 

 

2016

 

 

 

 

32 4.2ng/L 32 31

420ng/L  

1977 4 56 100ng/L 4 2016

20 5.3ng/L 20 18 410ng/L

 

2020 1977 2016 19 2020

2020 1 1  

 

  
 

  
  

 
ng/L  

1977 0/6 0/4 nd 56 100 
2016 18/20 18/20 nd 410 5.3 
2020 31/32 31/32 nd 420 4.2 

 

 

  ng/L   
ng/L  

2016 79 2.9 
2020 21 4.9 
2016 140 2.9 
2020 76 4.9 
2016 42 2.9 
2020 76 4.9 
2016 81 2.9 
2020 22 4.9 
2016 63 2.9 
2020 170 4.9 
2016 410 2.9 
2020 82 4.9 
2016 30 2.9 
2020 56 4.9 
2016 120 2.9 
2020 28 4.9 
2016 340 2.9 
2020 33 4.9 
2016 nd 5.3 
2020 nd 4.2 
2016 210 2.9 
2020 37 4.9 
1977 nd nd nd 56 
2016 4.6 3.3 
2020 59 4.9 
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  ng/L   
ng/L  

2016 51 2.9 
2020 77 4.9 
2016 160 2.9 
2020 230 4.9 
2016 160 2.9 
2020 24 4.9 
2016 120 2.9 
2020 69 4.9 
2016 140 2.9 
2020 190 4.9 
2016 190 2.9 
2020 280 4.9 
2016 170 2.9 
2020 220 4.9 

---
 

 
  

  
i)  

  ii) 
2015 38,436t 
2016 36,626t 
2017 34,749t 

2018 35,812t 

2019 29,982t 
iii) 

2015 =16,383t =4,481t 
2016 =12,688t =4,283t 
2017 =8,234t =4,203t 

2018 =7,515t =3,808t 

2019 =7,869t =4,068t  
P R T R   PRTR kg/ iv)  

 
  

  
     

2001 6,937,742 140,730 0 0 7,078,472 1,713 7,080,185 
2002 4,904,900 92,070 0 0 4,996,970 1,947 4,998,917 
2003 4,952,984 103,420 0 0 5,056,404 1,719 5,058,123 
2004 4,843,000 98,800 0 0 4,941,800 509 4,942,309 
2005 4,181,282 77,590 0 0 4,258,872 612 4,259,484 
2006 4,272,916 87,520 0 0 4,360,436 967 4,361,403 
2007 4,408,974 104,420 0 0 4,513,394 1,563 4,514,957 
2008 3,999,634 86,660 0 0 4,086,294 865 4,087,159 
2009 3,882,110 76,770 0 0 3,958,880 785 3,959,665 
2010 4,137,776 64,970 0 0 4,202,746 638 4,203,384 
2011 4,333,748 86,390 0 0 4,420,138 230 4,420,368 
2012 3,800,809 113,450 0 0 3,914,259 139 3,914,398 
2013 3,898,048 67,437 0 0 3,965,485 134 3,965,619 
2014 3,707,047 70,120 0 0 3,777,167 156 3,777,323 
2015 3,851,374 77,070 0 0 3,928,444 151 3,928,595 
2016 4,011,491 89,850 0 0 4,101,341 163 4,101,504 
2017 3,671,356 91,700 0 0 3,763,056 513 3,763,569 
2018 4,274,450 46,660 0 0 4,321,110 554 4,321,664 
2019 3,582,631 43,842 0 0 3,626,473 306 3,626,779  

  OECD TG 301 D (GLP) 28 80%
1)  

  BCF 6.1 0.05mg/L 6 60 0.005mg/L 6
2)  

  
 

41.8% 0.115% 54.5% 3.53 v) 2)  
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  LD50=1,200mg/kg vi) vii) ix) 
LD50=2,125mg/kg vi) vii) ix) 
LD50=2,550mg/kg 3) vi) vii) ix) 
LD50=2,780mg/kg vi) vii) ix) 
LC50=660mg/m3 1 3) 
LC50=10,000 mg/m3 2 3) vi) ix) 
LC50=25,000mg/m3 2 vi) vii) viii) ix) xiii)   

  =2.5mg/kg/ LOAEL=25mg/kg/ LOAEL 10
ix)  

LOAEL=25mg/kg/ 6 19
25mg/kg/ ix) 

=3.2mg/m3 NOAEL=16mg/m3 ix) 
NOAEL=16mg/m3

3.7mg/m3 16 mg/m3 39 mg/m3

ix) x) 

NOAEL=10mg/m3 3 5 / 5 / 50 mg/m3

10 mg/m3 3) 

RfD=0.1mg/kg/ NOEL=11 mg/kg/ 100 x) 

NOEL=62.3mg/m3 11 mg/kg/ 34
x) 

RfC=0.0000001mg/m3

30 x) 
 

  GHS viii)xiii)    
  PNEC=0.021mg/L 48h-LC50 =2.1mg/L 100 ix) 

48h-LC50=2.1mg/L Daphnia magna ix) 
48h-EC50=2.1mg/L Daphnia magna 3) viii)xiii)  
96h-LC50= 4.0mg/L Poecilia reticulata 3) ix) 

96h-EC50=10.6mg/L Chlorella pyrenoidosa 3) ix)  
   

   21 5 20 2 5 1  
21 5 20 2 5 366  

   2 2 20 11 21 1 1
318   

2 2 20 11 21 1 1
241  

2 2 3 10 20 1 1
361  

 3)  2 9 2010
164  

 4)  2 4 12  
 

 
1) 30 5

30 2 187
2018 9 21 1  

2) 1988 12
28  

3) NITE /
 Ver. 1.0 No.10 2005 5  
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[5] (N,N- )N,N'- ( )

CAS 64440-88-6  

[5-1] N,N'- ( ) CAS 111-54-6  

[5-2] N,N- CAS 79-45-8  

2020  

 

(N,N- )N,N'- ( )

 

(N,N- )N,N'- ( )

N,N'- ( ) N,N-

N,N'- ( ) N,N-

(N,N- )N,N'- ( )

 

 

 

[5-1] N,N'- ( )  

 

2020 33 0.34ng/g-

dry 5 28 2 0.48ng/g-dry

 

N,N'- ( )  

  
 

  
  

 
ng/g-dry  2020 2/79 2/28 nd 0.48 0.34 

 
[5-2] N,N-   

 

2020 33 1.3ng/g-dry

5 28  

N,N-  

  
 

  
  

 
ng/g-dry  2020 0/79 0/28 nd 1.3 
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(N,N- )N,N'- ( )   
  xii) 

 
  ii) 

2015 277t 
2016 237t 
2017 197t 
2018 104t 
2019 175t  

P R T R   PRTR kg/ iv) 

 
  

  
     

2001 30 0 0 0 30 192,710 192,740 
2002 20 0 0 0 20 373,978 373,998 
2003 33 0 0 0 33 375,647 375,680 
2004 230 0 0 0 230 371,068 371,298 
2005 180 0 0 0 180 345,343 345,523 
2006 190 0 0 0 190 403,437 403,627 
2007 210 0 0 0 210 436,122 436,332 
2008 240 0 0 0 240 433,180 433,420 
2009 130 0 0 0 130 403,092 403,222 
2010 14,910 0 0 0 14,910 422,540 437,450 
2011 1,600 0 0 0 1,600 369,444 371,044 
2012 0 0 0 0 0 394,507 394,507 
2013 0 0 0 0 0 232,281 232,281 
2014 0 0 0 0 0 232,167 232,167 
2015 0 0 0 0 0 287,408 287,408 
2016 0 0 0 0 0 233,956 233,956 
2017 0 0 0 0 0 211,298 211,298 
2018 0 0 0 0 0 183,478 183,478 
2019 0 0 0 0 0 172,451 172,451  

  4 100mg/L 30mg/L BOD
-15% -21% -13% 2-
39 43% 2 3% 105

110% 18 20%
1 2%

2 3% 96 97%

1) 1)  
    
  3.02% 42.5% 2.06 10-6 % 54.5% v) 2)  
  LD50=686mg/kg vi) 

LD50=1,761mg/kg viii) 
LC50=104mg/m3 4 viii)  

   
 

  GHS viii)  

  96h-LC50=0.91mg/L Leuciscus idus viii) 
   

   21 5 20 2 5 42 (N,N-
)N,N'- ( )  

21 5 20 2 5 180 (N,N-
)N,N'- ( )  

   2 2 20 11 21 1 1
250 (N,N- )N,N'- ( )

 
2 2 20 11 21 1 1

329 (N,N- )N,N'- ( )
 

2 2 3 10 20 1 1
371 (N,N- )N,N'- ( )

  
 

1) 2007
10 10  
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[6]  

[6-1] = CAS 131-11-3  

[6-2] = CAS 84-66-2  

[6-3] = CAS 84-69-5  

[6-4] -n- -1- = CAS 84-74-2  

[6-5] -n- -1- = CAS 84-

75-3  

[6-6] = CAS 27554-26-

3  

[6-6-1] -n- 1- = CAS 117-

84-0  

[6-6-2] (2- ) (2- ) (2-

-1- )= CAS 117-81-7  

[6-7] = CAS 28553-12-0  

[6-8] = CAS 26761-40-0  

[6-9] = CAS 85507-

79-5  

2020  

 

 

 

 

 

[6-1] =  

 

34 11ng/L 34 5

120ng/L  

1985 9 100ng/L 9 2007

7 1.7ng/L 7 9.7ng/L

 

2020 1985 1 1985 2020

1985 2020 2007

2 2007 2020 2007
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=  

  
 

  
  

 
ng/L  

1985 0/27 0/9 nd 100 
2007 17/21 7/7 nd 9.7 1.7 
2020 5/34 5/34 nd 120 11 

 

 

  ng/L   
ng/L  

2007 5.4 7.2 5.6 1.7 
2020 nd 5.8 
1985 nd nd nd 100 
2020 22 5.6 
2007 8.5 9.7 7.4 7.2 
2020 nd 5.8 

 
=   

  i)  
  1 2

ii) 

2015 3,000t 4,000t  
2016 3,000t 4,000t  
2017 5,000t 6,000t  
2018 4,000t 5,000t  
2019 4,000t 5,000t   

P R T R    
 

  4 100mg/L 30mg/L BOD
93% TOC 98% HPLC 100% 1) 1)  

    
  27.0% 0.085% 2.40% 70.5 v) 2)  
  LD50=2,900mg/kg vi) vii) 

LD50=5,200mg/kg vi) vii) 
LD50=6,800mg/kg vi) vii) viii) 
LD50=6,800mg/kg vi) vii) 
LD50=10,000mg/kg vi) vii)  

    
  GHS viii)  
  PNEC=0.096mg/L 21d-NOEC =9.6mg/L 100 ix) 

21d-NOEC=9.6mg/L: Daphnia magna  ix) 
102d-NOEC=11mg/L: Oncorhynchus mykiss  ix) 
96h-LC50=29mg/L: Cyprinodon variegatus ix) 
48h-LC50=33mg/L: Daphnia magna ix) 
96h-EC50=54mg/L Gymnodinium breve  ix)  

 
 

1) 1989 12
28  

2) NITE /
 Ver. 1.0 No.10 2005 5  
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[6-2] =  

 

34 23ng/L 34 5

48ng/L  

1985 9 200ng/L 9  

2020 1985 1 1985 2020

 

=  

  
 

  
  

 
ng/L  

1985 0/27 0/9 nd 200 
2020 5/34 5/34 nd 48 23 

 

 

  ng/L   
ng/L  

1985 nd nd nd 200 
2020 nd 11 

 

=  
 

  i)  
  1 2

ii) 

2015 3,000t 4,000t  
2016 3,000t 4,000t  
2017 5,000t 6,000t  
2018 4,000t 5,000t  
2019 4,000t 5,000t   

P R T R   PRTR kg/ iv) 

 
  

  
     

2010 44 0 0 0 44 - 44 
2011 15 0 0 0 15 - 15 
2012 25 0 0 0 25 - 25 
2013 26 0 0 0 26 - 26 
2014 2,686 0 0 0 2,686 - 2,686 
2015 1,817 0 0 0 1,817 - 1,817 
2016 1,819 0 0 0 1,819 - 1,819 
2017 4,747 0 0 0 4,747 6 4,753 
2018 6,854 0 0 0 6,854 3 6,857 
2019 7,153 0 0 0 7,153 4 7,157  

  4 100mg/L 30mg/L BOD
88% TOC 97% HPLC 100% 1) 1)  

    
  25.4% 0.153% 2.77% 71.7 v) 2)  
  LD50=1,000mg/kg  vi) vii) ix) 

LD50=6,172mg/kg  vi) vii) ix) 
LD50=8,600mg/kg  vi) vii) viii) ix) 
LD50=8,600mg/kg  vi) vii) ix) 
LC50=4,640mg/m3 6  vi)  
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  =15mg/kg/ NOAEL=150 mg/kg/ 10 
ix)  

NOAEL=150mg/kg/ 16 CD 750mg/kg/
150mg/kg/ ix) 

RfD= 0.8mg/kg/ NOAEL=750mg/kg/ 1,000 x) 
NOAEL=750mg/kg/ 16 CD 750mg/kg/

150mg/kg/ x)  
  GHS viii)  
  PNEC=0.012mg/L 96h-LC50 =1.2mg/L 100 ix) 

96h-LC50=1.2mg/L Oncorhynchus mykiss viii) ix) 
96h-NOEC=3.65mg/L Pseudokirchneriella subcapitata ix) 
21d-NOEC=3.8mg/L Daphnia magna viii) ix) 
96h-EC50=16mg/L Pseudokirchneriella subcapitata ix) 
96h-LC50=10.3mg/L Americamysis bahia ix) 
96h- LC50=131mg/L Paratanytarsus parthenogenetic ix)  

   
   21 5 20 2 5 253  
   2 2 20 11 21 1 1

353  
2 3 3 10 20 2 2

94  
 

 
1) (2000 3 17  

 
[6-3] =  

 

34 26ng/L 34 2

150ng/L  

1974 75 10 1,000ng/L 75 8

12,270ng/L 1996 11 200ng/L 11

 

2020 1996 4 1996 2020

 

=  

  
 

  
  

 
ng/L  

1974 38/375 8/75 nd 12,270 10 1,000 
1996 0/33 0/11 nd 200 
2020 2/34 2/34 nd 150 26 

 

 

  ng/L   
ng/L  

1996 nd nd nd 200 
2020 nd 20 
1996 nd nd nd 110 
2020 nd 8.8 
1996 nd nd nd 54 
2020 nd 20 
1996 nd nd nd 100 
2020 nd 20 
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=   
  i)  
  ii) 

2015 1,000t 2,000t  
2016 1t 1,000t  
2017 1,000t 2,000t  
2018 1,000t 2,000t  
2019 1t 1,000t   

P R T R    
 

  4 100mg/L 30mg/L BOD
98% HPLC 100% 1) 1)  

    
  23.4% 0.695% 1.68% 74.3 v) 2)  
  LD50=10,000mg/kg vi) vii) 

LD50=15,000mg/kg vi) vii)  
  4 5 3,500mg/kg/

viii)  
  GHS viii)  

  PNEC=0.0037mg/L 21d-NOEC =0.37mg/L
100 ix) 
21d-NOEC=0.11mg/L Daphnia magna  viii) 
21d-NOEC=0.27mg/L Daphnia magna  xiii) 
72h-NOEC=0.37mg/L Pseudokirchneriella subcapitata  ix)xiii) 
72h-EC50=1.8mg/L Pseudokirchneriella subcapitata  ix) 
96h-LC50=0.9mg/L Pimephales promelas viii) 
96h-LC50=3.0mg/L Oryzias latipes xiii) 

48h-EC50= 6.71mg/L Daphnia magna  xiii)  
   

   2 3 20 11 21 2 2
60  

2 3 3 10 20 2 2
93  

 
 

1) 2002
3 26  

 
[6-4] -n- -1- =  

 

34 18ng/L 34 7

120ng/L  

1974 75 50 40,000ng/L 75 49

36,000ng/L 1975 23 10 3,000ng/L

23 18 21,000ng/L 1982 15

30 100ng/L 15 1,500ng/L

1996 11 200ng/L 1 10

3 1,400ng/L 2008 48

69ng/L 3 45 18 660ng/L

 

2020 1982 1996 2008 15 2020
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2020 6

 

-n- -1- =  

  
 

  
  

 
ng/L  

1974 208/375 49/75 nd 36,000 50 40,000 
1975 77/115 18/23 nd 21,000 10 3,000 
1982 42/45 15/15 nd 1,500 30 100 
1996 5/30 3/10 nd 1,400 200 
2008 18/45 18/45 nd 660 69 
2020 7/34 7/34 nd 120 18 

 

 

  ng/L   
ng/L  

1996 1,400 500 500 200 
2008 nd 69 
2020 nd 18 
2008 420 69 
2020 nd 18 
1982 60 80 100 50 
2008 150 69 
2020 nd 18 
2008 170 69 
2020 nd 18 
2008 200 69 
2020 98 18 
1982 500 500 700 100 
1996 210 nd nd 96 
2008 nd 69 
2020 nd 18 
2008 nd 69 
2020 nd 18 
2008 140 69 
2020 nd 18 
1996 --- --- --- 9,900 
2008 nd 69 
2020 nd 18 
2008 nd 69 
2020 110 18 
1982 180 80 70 50 
2008 330 69 
2020 110 18 
1982 1,500 250 140 50 
1996 100 200 100 100 
2008 110 69 
2020 nd 18 
1982 300 400 200 30 
2008 110 69 
2020 71 18 
2008 450 69 
2020 nd 18 
2008 nd 69 
2020 nd 18 

1 ---
 

2  
3 1982  
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-n- -1- =   
  

i)  
  2015 938tiii) 

2016 914tiii) 
2017 786tiii) 
2018 711tiii) 
2019 594tiii)  

P R T R   PRTR kg/ iv) 

 
  

  
     

2001 15,665 2,569 1 0 18,235 135,947 154,182 
2002 18,416 2,444 0 0 20,860 78,222 99,082 
2003 50,188 1,557 0 0 51,745 93,684 145,429 
2004 50,218 1,048 0 0 51,266 323,507 374,773 
2005 44,849 1,214 0 2 46,064 71,542 117,606 
2006 35,254 720 0 0 35,974 156,457 192,431 
2007 20,747 1,138 0 0 21,885 52,403 74,288 
2008 16,842 575 0 0 17,416 67,983 85,399 
2009 14,233 374 0 0 14,607 61,679 76,286 
2010 12,572 152 0 0 12,724 68,333 81,057 
2011 14,784 599 0 0 15,383 66,618 82,001 
2012 5,092 132 0 0 5,224 48,901 54,125 
2013 5,484 215 0 0 5,699 41,149 46,848 
2014 4,422 142 0 0 4,564 32,390 36,954 
2015 3,762 126 500 0 4,388 27,361 31,749 
2016 4,878 110 750 0 5,738 29,935 35,673 
2017 1,595 100 540 0 2,236 30,029 32,265 
2018 2,297 89 770 0 3,155 27,080 30,235 
2019 2,125 62 93 0 2,280 27,110 29,390  

  2 100mg/L 30mg/L BOD
69% UV-VIS 100% GC 100% 1) 1)  

  BCF 3.1 21.2 0.05mg/L 8 * 176 0.015mg/L 8
*

1)  
  26.4% 0.726% 3.05% 69.8 v) 2)  
  LD50=3,474mg/kg vi) vii) 

LD50=6,300mg/kg viii) 
LD50=10,000mg/kg vi) vii) 
LC50=25,000mg/m3 2 vi) vii)  

  =50mg/kg/ NOAEL=50mg/kg/ ix) 
NOAEL=50mg/kg/ 12 21 CD 100 mg/kg/day 

50mg/kg/
ix) 

NOAEL=176mg/kg/ 13 F344 359mg/kg/
176mg/kg/ 2) 

RfD=0.1mg/kg/ NOAEL=125mg/kg/ 1,000 x) 
NOAEL=125mg/kg/ 1 Sprague-Dawley 600mg/kg/

125mg/kg/ x) 

4 118mg/m3 :0.00036mg/L/6
viii) 

238 mg/kg/
viii)  

  GHS viii)  

  PNEC=0.004 mg/L 96h-EC50  =0.4mg/L 100 ix) 
99d-NOEC=0.1mg/L (Oncorhynchus mykiss) 2) viii) ix) 
10d-NOEC=0.1mg/L Gammarus pulex 2) viii) 
72h-NOEC=0.3mg/L Pseudokirchneriella subcapitata 2) ix) xiii) 
21d-NOEC=0.33mg/L Daphnia magna ix) 
96h-LC50=0.35mg/L Perca flavescens viii) 
96h-EC50= 0.4mg/L Pseudokirchneriella subcapitata  ix) 
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96h-LC50=0.48mg/L Lepomis macrochirus ix) 
96h-LC50=0.5mg/L Mysidopsis bahia ix)  

   

   21 5 20 2 5 1076 -n-
 

   2 2 20 11 21 1 1
270 -n-  

2 2 20 11 21 1 1
354 -n-  

2 2 3 10 20 1 1
395  

 3)  2 9 2010
189 -n-  

   
 

 
1) 1975 8

27  
2) NITE /

 Ver. 1.0 No.11 -n- 2005 5  
 

[6-5] -n- -1- =  

 

2020 34 6.3ng/L

34  

-n- -1- =  

  
 

  
  

 
ng/L  2020 0/34 0/34 nd 6.3 

 
-n- -1- =   
  i)  
  6 20

2- ii) 

2015  90,000t 100,000t  
2016 100,000t 200,000t  
2017 100,000t 200,000t  
2018 100,000t 200,000t  
2019 100,000t 200,000t   

P R T R    
 

    
    
  24.8% 4.43% 2.26% 68.5% v) 2)  
  LD50=29,600mg/kg vi) vii) viii)  
  1,824mg/kg/ 21

viii) 
2,000mg/kg/ 21 T4

viii)  
  GHS viii)  
  48h-NOEC=0.029mg/L Daphnia magna xi) 

143d-NOEC=0.22mg/L Oncorhynchus mykiss xi) 
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[6-6] =  

 

2020 34 130ng/L

34 8 590ng/L  

=  

  
 

  
  

 
ng/L  2020 8/34 8/34 nd 590 130 

 
[6-6-1] -n- 1- =  

 

34 7.9ng/L 34  

1974 71 50 50,000ng/L 71 1

41,000ng/L 1982 15 50 500ng/L

15 1996 11 200ng/L 11

 

2020 1982 1996 7

2020  

-n- 1- =  

  
 

  
  

 
ng/L  

1974 4/355 1/71 nd 41,000 50 50,000 
1982 0/45 0/15 nd 50 500 
1996 0/33 0/11 nd 200 
2020 0/34 0/34 nd 7.9 

 

 

  ng/L   
ng/L  

1996 nd nd nd 200 
2020 nd 7.9 
1982 nd nd nd 180 
2020 nd 7.9 
1982 nd nd nd 100 
1996 nd nd nd 160 
2020 nd 7.9 
1996 nd nd nd 6 
2020 nd 7.9 
1982 nd nd nd 200 
2020 nd 7.9 
1982 nd nd nd 200 
1996 nd nd nd 200 
2020 nd 7.9 
1982 nd nd nd 80 
2020 nd 7.9 

1982  
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-n- 1- =   
  i)  
  6 20

(2- ) ii) 

2015  90,000t 100,000t  
2016 100,000t 200,000t  
2017 100,000t 200,000t  
2018 100,000t 200,000t  
2019 100,000t 200,000t   

P R T R   PRTR kg/ iv) 

 
  

  
     

2001 418 0 0 170 588 238 826 
2002 400 0 0 0 400 45 445 
2003 726 0 0 0 726 7 733 
2004 381 14 0 0 395 - 395 
2005 536 2 0 0 538 - 538 
2006 1,674 0 0 0 1,674 - 1,674 
2007 308 0 0 0 308 5 313 
2008 250 0 0 0 250 2 252 
2009 171 0 0 0 171 2 173  

  2 100mg/L 30mg/L BOD
67% HPLC 95% 1) 1)  

    
  20.3% 11.3% 0.870% 67.5% v) 2)  
  LD50=6,513mg/kg vi) vii) ix) 

LD50=47,000mg/kg vi) vii) ix) viii)  
  =4mg/kg/ NOAEL=0.05 36.8mg/kg/ 40.8mg/kg/

10 ix) 
NOAEL=0.05 36.8mg/kg/ 40.8mg/kg/ 13 Sprague-Dawley

0.5 350.1mg/kg/day 402.9mg/kg/day
0.05 36.8mg/kg/ 40.8mg/kg/ ix) 

233.3 mg/kg/ 21
viii) 

13 0.5%(350 403 mg/kg/ )
viii) 

12 0.35%(175 mg/kg/ ) AST
ALT viii)  

  GHS viii)  

  21d-NOEC=0.000607mg/L Daphnia magna  ix) 
48h-EC50=0.000669mg/L Daphnia magna viii)ix) 
96h-LC50=0.0045mg/L Pimephales promelas ix) 
72h-NOEC=20mg/L Pseudokirchneriella subcapitata ix) 
96h-LC50=20mg/L Oryzias latipes xiii) 

  
   

   2 2 20 11 21 1 1
270 -n-  

2 2 3 10 20 1 1
394  

 
 

1) 2002
3 26  
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[6-6-2] (2- ) (2- ) (2-

-1- )=  

 

34 190ng/L 34 10

2,900ng/L  

1974 75 10 2,000ng/L 75 44

15,000ng/L 1975 23 20 3,000ng/L

23 12 1,100ng/L 1982 15

40 150ng/L 15 10 800ng/L

1996 11 3,900ng/L 11 2

6,800ng/L 2012 23 90ng/L 23

13 1,700ng/L  

2020 1982 1996 2012 15 2020

2020 2012 1 1

 

(2- ) (2- ) (2- -1-
)=  

  
 

  
  

 
ng/L  

1974 176/375 44/75 nd 15,000 10 2,000 
1975 58/115 12/23 nd 1,100 20 3,000 
1982 29/45 10/15 nd 800 40 150 
1996 4/33 2/11 nd 6,800 3,900 
2012 13/23 13/23 nd 1,700 90 
2020 10/34 10/34 nd 2,900 190 

 

 

  ng/L   
ng/L  

1996 6,100 6,700 4,300 500 
2012 600 90 
2020 300 190 
2012 nd 90 
2020 nd 190 
2012 nd 90 
2020 nd 190 
2012 150 90 
2020 310 190 
1982 nd nd nd 150 
2012 120 90 
2020 nd 190 
2012 nd 90 
2020 nd 190 
2012 nd 90 
2020 nd 190 
1982 nd nd nd 100 
1996 830 nd nd 270 
2012 540 90 
2020 nd 190 
2012 nd 90 
2020 nd 190 
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  ng/L   
ng/L  

2012 nd 90 
2020 nd 190 
1996 nd nd nd 3,900 
2012 230 90 
2020 nd 190 
1982 130 100 210 100 
2012 1,200 90 
2020 nd 190 
1982 440 nd 180 100 
1996 nd nd nd 300 
2020 nd 190 
1982 300 300 300 40 
2012 320 90 
2020 2,900 190 
2008 110 90 
2020 340 190 

1  
2 1982  

 
(2- ) (2- ) (2- -1- )=

  
    
  ii) 

2015 101,138t 
2016 138,716t 
2017 122,928t 

2018 116,039t 

2019 103,620t 
iii) 

2015 121,623t =3,541t =18,607t 
2016 119,758t =4,448t =19,175t 
2017 117,005t =4,448t =11,433t 

2018 108,378t =4,406t =12,505t 

2019 101,194t =5,444t =5,389t  
P R T R   PRTR kg/ iv) 

 
  

  
     

2001 394,503 790 42 0 395,336 1,180,200 1,575,536 
2002 270,738 228 65 120 271,152 236,803 507,955 
2003 261,089 296 89 16 261,490 8,702 270,192 
2004 202,029 77,745 20 0 279,793 601,383 881,176 
2005 205,062 3,592 15 0 208,668 1,889,631 2,098,299 
2006 237,600 1,599 0 0 239,199 263,228 502,427 
2007 149,953 1,432 2 0 151,386 27,471 178,857 
2008 135,065 285 18 0 135,369 94,729 230,098 
2009 87,070 292 19 0 87,381 17,235 104,616 
2010 70,086 315 26 0 70,427 76,585 147,012 
2011 66,140 180 26 0 66,346 43,425 109,771 
2012 61,455 182 25 0 61,662 20,331 81,993 
2013 59,612 85 19 0 59,716 4,376 64,092 
2014 49,414 99 22 0 49,534 6,818 56,352 
2015 45,116 86 17 0 45,220 7,000 52,220 
2016 39,895 106 18 0 40,019 7,405 47,424 
2017 36,507 62 17 0 36,586 7,321 43,907 
2018 36,878 54 17 0 36,949 12,378 49,327 
2019 27,145 65 13 0 27,223 12,355 39,578  

  2 100mg/L 30mg/L BOD
69% HPLC 89% 1) 1)  

  BCF 1.0 3.4 1mg/L 8 0.7 29.7 0.1mg/L 8
1)  
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  17.3% 19.3% 0.678% 62.7% v) 2)  
  LD50=1,500mg/kg vi) vii) 

LD50=26,000mg/kg vi) vii) 
LD50=30,000mg/kg vi) vii) 
LD50=33,900mg/kg 2) ix) 

LC50=10,620mg/m3 4 viii)  
  =3.7mg/kg/ NOAEL=3.7mg/kg/ ix) 

NOAEL=3.7mg/kg/ 13 Sprague-Dawley 500ppm
50ppm 3.7mg/kg/

2) ix) 

RfD=0.02mg/kg/ LOAEL=19mg/kg/ 1,000 x) 
LOAEL=19mg/kg/ 1 19mg/kg/

x) 
13 2 28.9-37.6mg/kg/

37-63 mg/kg/
viii)  

  GHS 2 viii)  

  PNEC=0.00077mg/L 21d-NOEC  =0.077mg/L
100 ix) 
21d-NOEC=0.077mg/L Daphnia magna viii) ix) 
96h-EC50= 0.1mg/L Pseudokirchneriella subcapitata 2) ix) 
48h-EC50=0.133mg/L Daphnia pulex viii) 
72h-EC50=0.133mg/L Daphnia pulex ix) 
21d-NOEC=0.158mg/L Daphnia magna 2) 
90d-NOEC=0.502mg/L Oncorhynchus mykiss 2) 
36h-IC50=8mg/L Tetrahymena pyriformis ix) 
72h-NOEC=30mg/L Pseudokirchneriella subcapitata ix) 
7.5d-LC50=55.7 mg/L Micropterus salmoides ix)  

   

   21 5 20 2 5 66 (2-
)  
21 5 20 2 5 1077 (2-

)  
   2 2 20 11 21 1 1

272 (2- )  
2 2 20 11 21 1 1

355 (2- )  
2 2 3 10 20 1 1

396 (2- )  
 3)  2 9 2010

188 (2- )  
 4)  2 4 40 (2- )  

 
 

1) 1975 8
27  

2) NITE /
 Ver. 1.0 No.7 (2- ) 2005 5  

 
[6-7] =  

 

34 82ng/L 34 5

840ng/L  

1996 11 4,000ng/L 11  

2020 1996 4 1996 2020

 



 

 124  
 

=  

  
 

  
  

 
ng/L  

1996 0/33 0/11 nd 4,000 
2020 5/34 5/34 nd 840 82 

 

  ng/L   
ng/L  

1996 nd nd nd 4,000 
2020 nd 82 
1996 nd nd nd 3,400 
2020 nd 82 
1996 nd nd nd 33 
2020 nd 82 
1996 nd nd nd 3,400 
2020 nd 82 

 
=   

  i)  
  2015 70,123t iii) 

2017 74,477t iii) 
2017 97,818t iii) 
2018 93,653t iii) 
2019 92,363t iii)  

P R T R    
 

  2 100mg/L 30mg/L BOD
74% GC 100% 1) 1)  

    
  16.2% 2.70% 0.352% 80.7% (7- ) v) 2)  
  LD50=9,800mg/kg viii) 

LC50=67mg/m3 4 viii)  
   

 
  GHS viii)  

  21d-NOEC=0.034mg/L Daphnia magna  xi) 
96h-NOEC=0.19mg/L Pimephales promelas  xi)  

 
 

1) 2002
3 26  

 

[6-8] =  

 

34 27ng/L 34 7

330ng/L  

1974 50 50 10,000ng/L 50  

=  

  
 

  
  

 
ng/L  

1974 0/250 0/50 nd 50 10,000 
2020 7/34 7/34 nd 330 27 
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=   
  i)  
  2015 4,918t iii) 

2016 3,008t iii) 
2017 2,752t iii) 
2018 3,148t iii) 
2019 3,148t iii)   

P R T R    
 

  2 100mg/L 30mg/L BOD
2% UV-VIS 35% GC 40% 1) 1)  

  BCF 3.6 1mg/L 8 14.4 0.1mg/L 8 1)  
  16.2% 0.926% 0.301% 82.6% (8- ) v) 2)  
  LD50=64,000mg/kg vi) vii) viii) 

LC50=130mg/m3 6 vi)  
  13 75mg/kg/

viii) 
 

  GHS viii)  

  48h-NOEC=0.026mg/L Daphnia magna  xi) 
96h-NOEC=1mg/L Pimephales promelas  xi)  

 
 

1) 1975 8
27  

 
[6-9] =  

 

2020 34 13ng/L

34 2 31ng/L  

=  

  
 

  
  

 
ng/L  2020 2/34 2/34 nd 31 13 

 
=   

  i)  
  6 20

(2- ) ii) 

2015  90,000t 100,000t  
2016 100,000t 200,000t  
2017 100,000t 200,000t  
2018 100,000t 200,000t  
2019 100,000t 200,000t   

P R T R    
 

    
    
  15.4% 0.306% 0.228% 84.16% (9- ) v) 2)  
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[7] N- 2-sec- BPMC CAS

3766-81-2  

2020  

 

 

 

 
 

 

32 0.052ng/L 32 25

4.2ng/L  

1988 25 400ng/L 25

1 400ng/L

2006

10 0.2g/L 11 0.2 5.1ng/L

 

2020 2006 5 2006 2020

3 2006 2 2006

2020 1988

2006 5 1988 2020 19988

 

N- 2-sec- BPMC  

  
 

  
  

 
ng/L  

1988 0/75 0/25 nd 400 
2006 30/30 10/10 0.2 5.1 0.2 
2020 25/32 25/32 nd 4.2 0.052 

 

 

  ng/L   
ng/L  

2006 2.0 1.9 1.9 0.2 
2020 nd 0.052 
1988 nd nd nd 150 
2020 3.0 0.052 
1988 nd nd nd 150 
2020 0.32 0.052 
2006 0.68 0.77 0.80 0.07 
2020 0.23 0.052 
1988 nd nd nd 150 
2020 0.54 0.052 
1988 nd nd nd 150 
2020 0.11 0.052 
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  ng/L   
ng/L  

1988 nd nd nd 20 
2020 4.2 0.052 
2006 5.1 3.7 4.2 0.07 
2020 2.7 0.052 
1988 nd nd nd 150 
2006 0.3 0.4 0.4 0.2 
2020 nd 0.052 
1988 nd nd nd 150 
2006 0.4 0.3 0.5 0.2 
2020 0.13 0.052 

 
N- 2-sec- BPMC   

  i)  
  2014 16.0t 236.2t 3% 17.1kL 9.0t

80.0tiii) 
2015 171.3t 3% 31.5kL 16.0t 174.0tiii) 
2016 48.0t 3% 17.3kL 34.0t 48.0tiii) 
2017 0.0t 3% 26.8kL 45.0t 84.0tiii) 
2018 0.0t 3% 8.8kL 41.0t 88.0tiii)  

P R T R   PRTR kg/ iv) 

 
  

  
     

2001 1 2 0 0 2 272,652 272,654 
2002 0 0 0 0 0 230,559 230,559 
2003 0 0 0 0 0 248,148 248,148 
2004 0 0 0 0 0 186,548 186,548 
2005 0 0 0 0 0 171,093 171,093 
2006 0 0 0 0 0 170,257 170,257 
2007 0 0 0 0 0 146,971 146,971 
2008 0 0 0 0 0 113,961 113,961 
2009 0 0 0 0 0 103,995 103,995 
2010 0 0 0 0 0 102,034 102,034 
2011 0 0 0 0 0 85,751 85,751 
2012 0 0 0 0 0 71,674 71,674 
2013 0 0 0 0 0 79,547 79,547 
2014 0 0 0 0 0 63,741 63,741 
2015 0 0 0 0 0 56,662 56,662 
2016 0 0 0 0 0 45,597 45,597 
2017 0 0 0 0 0 34,866 34,866 
2018 0 0 0 0 0 30,188 30,188 
2019 0 0 0 0 0 30,869 30,869  

  4 100mg/L 30mg/L BOD
0% TOC 1% HPLC 2% 1) 1)  

  BCF 0.2 3.3 20μg/L 6 1.9 4.0 2μg/L 6
1)  

  15.8% 0.272% 0.290% 83.7% v) 2)  
  LD50=49mg/kg vi) vii) 

LD50=141mg/kg vi) vii) 
LD50=173mg/kg vi) vii) 
LD50=350mg/kg vi) vii) 
LD50=900mg/kg vi) vii) 

LC50=2,500mg/m3 4 viii)  
   
  GHS viii)  
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  PNEC=0.0000030mg/L 21d-NOEC  =0.00030mg/L
100 ix) 

21d-NOEC=0.00030mg/L Daphnia magna ix) xiii) 
96h-LC50=0.00505 mg/L Paratya compressa improvisa viii) ix) 
48h-EC50=0.0103mg/L Daphnia magna viii) 
48h-LC50= 0.115 mg/L Tilapia nilotica ix) 
72h-NOEC=1.8mg/L Pseudokirchneriella subcapitata ix) 
72h-NOEC=1.8mg/L Pseudokirchneriella subcapitata ix) xiii) 
72h-EC50=12.8mg/L Pseudokirchneriella subcapitata ix)   

   

   21 5 20 2 5 158 N-
2-sec- BPMC  

21 5 20 2 5 423 N-
2-sec- BPMC  

21 5 20 2 5 45 N-
2-sec- BPMC  

   2 2 20 11 21 1 1
330 N- 2-sec- BPMC  

2 2 20 11 21 1 1
428 N- 2-sec- BPMC  

2 2 3 10 20 1 1
477 N- 2-sec- BPMC  

 3)  2 9 2010
233 N- 2-sec- BPMC  

 4)  2 4 30  N- 2-sec-
BPMC  

 
 

1) 1986 12
27  
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1
49 7 13 5 615 49 392

15 11 21 1121002 15 11 13 2
031121002

Closed Bottle SCAS OECD 301C 302C 301D
302A  

2 U.S. EPA, Estimation Programs Interface (EPI) Suite v4.11 Level III Fugacity Model
1,000kg/hr km

 
3 43 97  
4 45 138  

 
 

 
 

i) NITE-CHRIP  
(http://www.nite.go.jp/chem/chrip/chrip_search/systemTop 2021 11 ) 

ii) 48 117
 

http://www.meti.go.jp/policy/chemical_management/kasinhou/information/volume_index.html 2021 10  
iii) 17221 2021 17020 2020 17019 2019 16918

2018 16817 2017  
iv) PRTR

(http://www.env.go.jp/chemi/prtr/risk0.html 2021 10 ) 
v) U.S. EPA, Estimation Programs Interface (EPI) Suite v4.11 https://www.epa.gov/tsca-screening-tools/download-epi-

suitetm-estimation-program-interface-v411 Level III Fugacity Model 
vi) U.S. National Institute for Occupational Safety and Health (NIOSH), Registry of Toxic Effects of Chemical Substances 

(RTECS) Database http://ccinfoweb.ccohs.ca/rtecs/search.html 2021 10  
vii) U.S. National Library of Medicine, Hazardous Substances Data Bank (HSDB) 

 (https://pubchem.ncbi.nlm.nih.gov/ 2021 10 ) 
viii) GHS  

https://www.nite.go.jp/chem/ghs/ghs_download.html 2022 1  
ix) http://www.env.go.jp/chemi/risk/ 2021 10

 
x) U.S. EPA, Integrated Risk Information System (IRIS) https://www.epa.gov/iris 2021 11  

xi) U.S. EPA, Ecotox Database https://cfpub.epa.gov/ecotox/search.cfm 2021 10  
xii) https://www.acis.famic.go.jp/toroku/index.htm 2021 10

 
xiii) 31 3 http://www.env.go.jp/chemi/sesaku/seitai.html 2021 10

 
 

  


