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│⁸↓╣╕≢─ ⌐≈™≡─ꜞ☻◒ ─ ⁸ ≤ ↕╣╢

⌐⅔™≡ ─ ╩ ⇔⁸ ─ ⌂ꜞ☻◒ ─ ≤∆╢↓≤╩

≤⇔≡ ⇔√⁹ 

│⁸4-ⱡ♬ꜟⱨ▼ⱡכꜟ(NP)⁸Ŭ-(ⱡ♬ꜟⱨ▼♬ꜟ)-ɤ-ⱥ♪꜡◐◦ⱳꜞ(○◐◦◄♅꜠

fi)(NPE)⁸4-(1,1,3,3-♥♩ꜝⱷ♅ꜟⱩ♅ꜟ)ⱨ▼ⱡכꜟ(OP) ┘ⱳꜞ○◐◦◄♅꜠fi=○◒♅ꜟ

ⱨ▼♬ꜟ◄כ♥ꜟ(OPE)╩ ⌐⁸35 ≢ ─ ┘ ╩ ⇔√⁹

─ │ ─≤⅔╡≢№∫√⁹ 

 

  
 

(ng/L) 

 

(ng/L) 

NP  21/35 6.6 <5.8  45 

NPE NPE1 7/35 5.6 <8.5  50 

 NPE2 31/35 2.3 <0.63  45 

 NPE3 25/35 2.2 <0.91  54 

 NPE4 31/35 2.6 <0.61  70 

 NPE5 32/35 3.1 <0.54  91 

 NPE6 28/35 3.5 <0.75  120 

 NPE7 29/35 3.8 <0.58  140 

 NPE8 27/35 3.0 <0.42  130 

 NPE9 27/35 3.2 <0.40  150 

 NPE10 29/35 4.2 <0.50  160 

 NPE11 24/35 3.6 <0.53  140 

 NPE12 28/35 4.1 <0.53  120 

 NPE13 20/35 3.2 <0.75  87 

 NPE14 21/35 2.8 <0.65  59 

 NPE15 25/35 3.0 <0.63  49 

OP  30/35 0.53 <0.21  5.2 

OPE OPE1 1/35 0.52 <1.0  1.5 

 OPE2 19/35 0.18 <0.16  0.77 

 OPE3 17/35 0.15 <0.16  0.51 

 OPE4 28/35 0.17 <0.11  0.53 

 OPE5 16/35 0.18 <0.21  0.65 

 OPE6 23/35 0.16 <0.096  0.84 

 OPE7 16/35 0.19 <0.19  1.1 

 OPE8 20/35 0.21 <0.17  1.2 

 OPE9 16/35 0.18 <0.16  1.4 

 OPE10 18/35 0.22 <0.22  1.3 

1  /  

2 ₈ ₉│ ╩ ∆╢⁹ │ ─ 1/2≤⇔≡ ⇔√⁹ 
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1.  

1.1  ─  

2 ─  

 

1.2  ─  

₈ ◓fi♬כꜞ◒☻⁸│≡™⅔⌐℮⁹™≥₉ ─ ⁸

⌐ ╩ ℮ ⅜№╢≤ ╘╠╣√ ₈ ₉≤™℮⁹

⌐≈™≡ ⌂ꜞ☻◒ ╩ ⌐ ∫≡⁸∕─ ⌐ ∂√ ⌂ ╩ ∂╢↓≤

≤⇔≡™╢⁹ꜞ☻◒ и╕√│й≢│⁸ꜞ☻◒ з⌐⅔™

≡⁸ ─ ⅜ ™≤ ↕╣√ ⌐≈™≡⁸⸗♬♃ꜞfi◓♦כ♃╛⸗♦ꜟ ╩

™√ ╩ ∆╢↓≤≤⌂∫≡⅔╡⁸ ╛∕─ ⌂≥─ ─

≢─ ╛ ╩ ∆╢↓≤│⁸ ⌂ꜞ☻◒ ─ ⌐⅔™≡

⌂ ≤⌂╢⁹╕√ ⌂ꜞ☻◒ ┘ ╩ ∆╢⌐ √╡⁸ ─ ≢─

─ ─ ╛⁸ ╩ ⇔√ ה ─ ╩ ∆╢↓≤⅜

≢№╢⁹ 

∕↓≢ ≢│⁸↓╣╕≢─ ⌐≈™≡─ꜞ☻◒ ─ ⁸ ≤

↕╣╢ ⌐⅔™≡ ─ ╩ ⇔⁸ ─ ⌂ꜞ☻◒ ─

≤∆╢↓≤╩ ≤⇔≡ ⇔√⁹ 

 

1.3  ─ ┘  

   

  ⅜ 1-2-2 

 

1.4  ─ ┘  

  ♥◒ⱡꜞ◘כ♅ 

  ⱡ 1  

 

1.5   

  2021 1 18  
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1.6  ─  

≢│⁸  1-1⌐ ∆ 35 ⌐⅔™≡⁸  1-2⌐ ∆ ⌐

╢ ╩ ⇔⁸ ╩ ™⁸ ╩ ╡╕≤╘√⁹ 

┘ │⁸ ⌐⅔™≡ ↕╣√ ה 1) ┘

₈ ─ ⅝

28 3 ₉2) ₈27 ₉≤™℮⁹ ⌐ ™ ⇔√⁹ 

                                              
1) https://www.nies.go.jp/kisplus/ 
2) https://www.env.go.jp/chemi/kurohon/tebiki/mat01.pdf 
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 1-1  

 
 

     

1    N37° 04ô 34ò E140° 52ô 17ò 

2    N36° 53ô 45ò E140° 46ô 45ò 

3    N37° 03ô 32ò E140° 56ô 58ò 

4    N37° 05ô 04ò E140° 52ô 16ò 

5    N37° 03ô 17ò E140° 54ô 25ò 

6    N37° 06ô 46ò E140° 51ô 49ò 

7    N37° 03ô 56ò E140° 53ô 20ò 

8    N37° 03ô 46ò E140° 52ô 13ò 

9   ╡  N37° 04ô 18ò E140° 50ô 54ò 

10    N36° 54ô 42ò E140° 47ô 33ò 

11    N36° 55ô 13ò E140° 44ô 52ò 

12    N36° 56ô 18ò E140° 43ô 58ò 

13    N36° 59ô 04ò E140° 43ô 52ò 

14   β1 N37° 08ô 43ò E140° 59ô 48ò 

15    N37° 08ô 47ò E140° 57ô 50ò 

16    N37° 03ô 15ò E140° 55ô 21ò 

17    N37° 05ô 39ò E140° 58ô 26ò 

18    N37° 06ô 33ò E140° 57ô 31ò 

19   β2 N37° 06ô 35ò E140° 56ô 22ò 

20   β3 N37° 06ô 57ò E140° 54ô 19ò 

21    N37° 08ô 41ò E140° 00ô 03ò 

22   ─ β4 N37° 08ô 50ò E140° 59ô 40ò 

23    N37° 09ô 20ò E140° 58ô 47ò 

24    N37° 10ô 36ò E140° 57ô 12ò 

25   ╖⌂≤  N36° 56ô 09ò E140° 52ô 18ò 

26    N36° 56ô 50ò E140° 52ô 04ò 

27    N36° 58ô 30ò E140° 52ô 43ò 

28    N36° 59ô 12ò E140° 52ô 02ò 

29    N36° 59ô 16ò E140° 51ô 15ò 

30    N36° 59ô 07ò E140° 50ô 47ò 

31    N36° 59ô 34ò E140° 49ô 33ò 

32    N36° 53ô 30ò E140° 47ô 40ò 

33    N36° 53ô 15ò E140° 46ô 24ò 

34    N36° 53ô 03ò E140° 44ô 50ò 

35    N36° 57ô 34ò E140° 53ô 03ò 

β1 ⁸ │ ⇔≡™√√╘⁸ 50m ≢ ╩ ⇔√⁹ 

β2 ─ ⌐╟╢ ╡⅜ ↕╣√√╘⁸ 600m ─ ≢ ╩ ⇔√⁹ 

β3 ─ ⌐╟╢ ╡⅜ ↕╣√√╘⁸ 370 ─ ≢ ╩ ⇔√⁹ 

β4 ─ ⌐╟╢ ╡⅜ ↕╣√√╘⁸ 170m ─ ≢ ╩ ⇔√⁹ 
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 1-2  

  

1 

Ŭ-(ⱡ♬ꜟⱨ▼♬ꜟ)-ɤ-ⱥ♪꜡◐◦ⱳꜞ(○◐◦◄♅꜠fi) 

◄♅꜠fi○◐◦♪─ ⸗ꜟ │ 1 15─╙─⁸ ⸗ꜟ ⌐ ╩ ∫√  

ⱡ♬ꜟⱨ▼ⱡכ꜠◦◐♩◄ꜟכ♩ 

NPE 

CAS 9016-45-9 

 

 

 

 

 

 

 

 

 

2 

4-ⱡ♬ꜟⱨ▼ⱡכꜟ 

NP 

CAS 84852-15-3 

 

 

 

 

 

 

 

3 

ⱳꜞ○◐◦◄♅꜠fi=○◒♅ꜟⱨ▼♬ꜟ◄כ♥ꜟ 

◄♅꜠fi○◐◦♪─ ⸗ꜟ │ 1 10─╙─⁸ ⸗ꜟ ⌐ ╩ ∫√  

○◒♅ꜟⱨ▼ⱡכ꜠◦◐♩◄ꜟכ♩ 

OPE 

CAS 9036-19-5 

 

 

 

 

 

 

 

 

 

 

 

4 

4-(1,1,3,3-♥♩ꜝⱷ♅ꜟⱩ♅ꜟ)ⱨ▼ⱡכꜟ 

4-t-○◒♅ꜟⱨ▼ⱡכꜟ 

OP 

CAS 140-66-9 

 

 

 

 

 

 

 

 

β ⌐│⁸ ⁸pH⁸EC⁸ ⁸ ─ ⅔╟┘ ─

╩ ⇔√⁹ 

C9H19 

n 

│ NPEn ≤ ∆╢ 

n 

│ OPEn ≤ ∆╢ 

C9H19 
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2.  

2.1   

⌐⅔™≡ ─ 4-ⱡ♬ꜟⱨ▼ⱡכꜟ ₈NP₉≤™℮⁹⁸Ŭ-(ⱡ♬ꜟⱨ

▼♬ꜟ)-ɤ-ⱥ♪꜡◐◦ⱳꜞ(○◐◦◄♅꜠fi) ₈NPE₉≤™℮⁹⁸4-(1,1,3,3-♥♩ꜝⱷ♅

ꜟⱩ♅ꜟ)ⱨ▼ⱡכꜟ ₈OP₉≤™℮⁹ ┘ⱳꜞ○◐◦◄♅꜠fi=○◒♅ꜟⱨ▼♬ꜟ◄

ꜟ♥כ ₈OPE₉≤™℮⁹ ⌐≈™≡ ╩ ⇔√⁹NP⌐≈™≡│⁸  2-1⌐

∆ 13 ⌐ ⇔≡ ⇔√⁹NPE│⁸◄♅꜠fi○◐◦♪─ ⸗ꜟ 1 15─╙

─⌐≈™≡⁸ ⸗ꜟ ⌐ ⇔√⁹OPE│⁸◄♅꜠fi○◐◦♪─ ⸗ꜟ 1 10

─╙─⌐≈™≡⁸ ⸗ꜟ ⌐ ⇔√⁹ ─ │⁸  2-2⌐ ∆≤⅔╡≢№╢⁹

⌐⅔↑╢ │⁸  2-3  2-9⌐ ∆≤⅔╡≢№╢⁹ ─

┘ │⁸  2-10⌐ ∆≤⅔╡≢№╢⁹ 

 

 

 2-1 4-ⱡ♬ꜟⱨ▼ⱡכꜟ(NP) 13  

  

NP1 4-(2,4-Dimethylheptane-4-yl)phenol 

NP2 4-(2,4-Dimethylheptane-2-yl)phenol 

NP3 4-(3,6-Dimethylheptane-3-yl)phenol 

NP4 4-(3,5-Dimethylheptane-3-yl)phenol 

NP5 4-(2,5-Dimethylheptane-2-yl)phenol 

NP6 4-(3,5-Dimethylheptane-3-yl)phenol 

NP7 4-(3-Ethyl-2-methylhexane-2-yl)phenol 

NP8 4-(3,4-Dimethylheptane-4-yl)phenol 

NP9 4-(3,4-Dimethylheptane-3-yl)phenol 

NP10 4-(3,4-Dimethylheptane-4-yl)phenol 

NP11 4-(2,3-Dimethylheptane-2-yl)phenol 

NP12 4-(3-Methyloctane-3-yl)phenol 

NP13 4-(3,4-Dimethylheptane-3-yl)phenol 
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 2-2  

 

 

/ 

 

 

(ng/L) 

 

(ng/L) 

NP  21/35 6.6 <5.8  45 

NPE NPE1 7/35 5.6 <8.5  50 

 NPE2 31/35 2.3 <0.63  45 

 NPE3 25/35 2.2 <0.91  54 

 NPE4 31/35 2.6 <0.61  70 

 NPE5 32/35 3.1 <0.54  91 

 NPE6 28/35 3.5 <0.75  120 

 NPE7 29/35 3.8 <0.58  140 

 NPE8 27/35 3.0 <0.42  130 

 NPE9 27/35 3.2 <0.40  150 

 NPE10 29/35 4.2 <0.50  160 

 NPE11 24/35 3.6 <0.53  140 

 NPE12 28/35 4.1 <0.53  120 

 NPE13 20/35 3.2 <0.75  87 

 NPE14 21/35 2.8 <0.65  59 

 NPE15 25/35 3.0 <0.63  49 

OP  30/35 0.53 <0.21  5.2 

OPE OPE1 1/35 0.52 <1.0  1.5 

 OPE2 19/35 0.18 <0.16  0.77 

 OPE3 17/35 0.15 <0.16  0.51 

 OPE4 28/35 0.17 <0.11  0.53 

 OPE5 16/35 0.18 <0.21  0.65 

 OPE6 23/35 0.16 <0.096  0.84 

 OPE7 16/35 0.19 <0.19  1.1 

 OPE8 20/35 0.21 <0.17  1.2 

 OPE9 16/35 0.18 <0.16  1.4 

 OPE10 18/35 0.22 <0.22  1.3 

 ₈ ₉│ ╩ ∆╢⁹ │ ─ 1/2≤⇔≡ ⇔√⁹ 
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 2-3 (1) 

 1 2 3 4 5 

      

      

 

 
ng/L ng/L ng/L ng/L ng/L 

NP NP1 1.2 <0.20 0.85 <0.20 0.50 

 NP2 1.9 (0.24) 1.1 (0.19) 0.92 

 NP3 3.0 <0.38 1.4 <0.38 (0.90) 

 NP4 1.1 <0.24 0.81 <0.24 0.73 

 NP5 <0.71 <0.71 <0.71 <0.71 <0.71 

 NP6 (0.52) <0.31 0.82 <0.31 (0.64) 

 NP7 (0.87) <0.61 (1.1) <0.61 (1.1) 

 NP8 0.87 <0.31 (0.64) <0.31 (0.55) 

 NP9 1.3 (0.22) 1.9 (0.26) 1.4 

 NP10 (0.72) <0.51 1.2 <0.51 (0.76) 

 NP11 1.2 (0.26) 1.2 <0.20 1.2 

 NP12 <1.4 <1.4 <1.4 <1.4 <1.4 

 NP13 (1.0) <0.59 (1.2) <0.59 (1.3) 

  (14) <5.8 (12) <5.8 (10) 

NPE NPE1 <8.5 <8.5 <8.5 <8.5 (16) 

 NPE2 7.1 3.2 12 (1.3) 16 

 NPE3 7.6 4.8 17 (1.4) 23 

 NPE4 9.2 9.0 20 2.1 30 

 NPE5 9.3 17 25 3.1 36 

 NPE6 14 33 32 4.8 44 

 NPE7 24 43 37 6.0 48 

 NPE8 22 43 36 6.5 45 

 NPE9 24 49 41 8.5 48 

 NPE10 31 59 50 12 54 

 NPE11 29 50 44 13 46 

 NPE12 63 43 39 14 40 

 NPE13 48 32 32 14 32 

 NPE14 22 24 28 15 26 

 NPE15 18 18 29 18 26 

OP  1.1 (0.46) 0.63 <0.21 <0.21 

OPE OPE1 <1.0 <1.0 <1.0 <1.0 <1.0 

 OPE2 0.67 (0.31) 0.40 <0.16 (0.23) 

 OPE3 (0.26) (0.31) (0.28) <0.16 (0.19) 

 OPE4 (0.23) (0.28) 0.35 (0.20) (0.24) 

 OPE5 (0.31) (0.24) (0.47) (0.28) (0.25) 

 OPE6 0.33 (0.25) 0.54 0.38 0.36 

 OPE7 (0.39) <0.19 0.51 (0.46) (0.48) 

 OPE8 0.44 (0.27) 0.69 0.54 (0.40) 

 OPE9 0.57 (0.34) 0.71 0.50 0.48 

 OPE10 (0.45) (0.31) 0.64 (0.41) (0.38) 

 │⁸ │ ⅝─ ≢⁸ │Γ< Δ≤ ⇔√⁹ 
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 2-4 (2) 

 6 7 8 9 10 

      

    ╡   

 

 
ng/L ng/L ng/L ng/L ng/L 

NP NP1 0.79 1.9 (0.28) 0.74 0.56 

 NP2 1.8 4.6 (0.18) 1.6 0.86 

 NP3 2.2 5.0 <0.38 1.8 1.4 

 NP4 1.1 3.0 (0.24) 0.96 0.84 

 NP5 (0.78) (1.6) <0.71 <0.71 <0.71 

 NP6 0.87 3.0 <0.31 0.79 (0.42) 

 NP7 (1.1) 4.1 <0.61 (1.1) (0.74) 

 NP8 (0.50) 1.9 <0.31 (0.58) (0.47) 

 NP9 1.5 6.6 (0.34) 1.4 1.6 

 NP10 (0.84) 2.5 <0.51 (0.91) (1.1) 

 NP11 1.5 6.1 <0.20 1.3 0.89 

 NP12 <1.4 <1.4 <1.4 <1.4 <1.4 

 NP13 (0.94) 5.1 <0.59 (1.2) (0.61) 

  (14) 45 <5.8 (12) (9.5) 

NPE NPE1 <8.5 50 <8.5 <8.5 <8.5 

 NPE2 (1.1) 45 (1.1) <0.63 4.7 

 NPE3 (1.0) 54 (0.93) <0.91 5.3 

 NPE4 (1.2) 70 (1.2) (0.70) 9.3 

 NPE5 1.6 91 1.7 (0.92) 17 

 NPE6 2.1 120 2.2 (1.1) 30 

 NPE7 2.7 140 3.1 (1.5) 46 

 NPE8 2.7 130 3.2 1.4 51 

 NPE9 3.7 150 4.7 2.1 66 

 NPE10 5.0 160 7.5 3.2 83 

 NPE11 5.9 140 7.8 3.7 75 

 NPE12 7.0 120 11 4.6 67 

 NPE13 6.8 83 11 4.8 51 

 NPE14 6.7 59 11 5.3 38 

 NPE15 11 49 12 6.1 31 

OP  1.8 0.50 (0.21) <0.21 5.2 

OPE OPE1 <1.0 <1.0 <1.0 <1.0 <1.0 

 OPE2 <0.16 0.54 (0.23) <0.16 0.69 

 OPE3 <0.16 (0.35) (0.20) <0.16 0.51 

 OPE4 (0.15) 0.34 (0.20) <0.11 0.53 

 OPE5 <0.21 (0.42) <0.21 <0.21 0.64 

 OPE6 (0.24) 0.43 (0.19) <0.096 0.60 

 OPE7 (0.30) 0.52 <0.19 <0.19 (0.40) 

 OPE8 (0.32) 0.47 (0.22) <0.17 (0.34) 

 OPE9 (0.32) 0.43 (0.35) <0.16 (0.31) 

 OPE10 (0.36) (0.37) (0.29) <0.22 (0.35) 

 │⁸ │ ⅝─ ≢⁸ │Γ< Δ≤ ⇔√⁹ 
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 2-5 (3) 

 11 12 13 14 15 

      

      

 

 
ng/L ng/L ng/L ng/L ng/L 

NP NP1 <0.20 <0.20 <0.20 1.4 <0.20 

 NP2 (0.18) <0.17 <0.17 2.6 <0.17 

 NP3 <0.38 <0.38 <0.38 3.0 <0.38 

 NP4 <0.24 (0.28) <0.24 1.4 <0.24 

 NP5 <0.71 <0.71 <0.71 <0.71 <0.71 

 NP6 <0.31 <0.31 <0.31 (0.62) <0.31 

 NP7 <0.61 <0.61 <0.61 (0.84) <0.61 

 NP8 <0.31 <0.31 <0.31 (0.70) <0.31 

 NP9 <0.17 0.42 0.45 1.6 <0.17 

 NP10 <0.51 <0.51 <0.51 (0.74) <0.51 

 NP11 (0.38) (0.28) <0.20 1.2 <0.20 

 NP12 <1.4 <1.4 <1.4 <1.4 <1.4 

 NP13 <0.59 <0.59 <0.59 (0.75) <0.59 

  <5.8 <5.8 <5.8 15 <5.8 

NPE NPE1 24 <8.5 <8.5 <8.5 (9.9) 

 NPE2 (1.1) 1.7 1.9 8.0 (0.79) 

 NPE3 (1.3) (1.3) (1.3) 10 <0.91 

 NPE4 (1.5) (1.3) (1.2) 19 (1.1) 

 NPE5 2.1 1.4 (1.1) 33 (1.0) 

 NPE6 2.5 (1.8) (1.2) 55 (0.78) 

 NPE7 2.6 1.6 (1.3) 87 <0.58 

 NPE8 1.6 (1.1) (1.0) 96 <0.42 

 NPE9 1.6 (0.91) 1.1 120 <0.40 

 NPE10 1.7 (0.94) 1.4 130 <0.50 

 NPE11 (1.0) <0.53 (1.3) 120 <0.53 

 NPE12 (1.2) (0.56) (1.2) 120 <0.53 

 NPE13 <0.75 <0.75 <0.75 87 <0.75 

 NPE14 <0.65 <0.65 <0.65 55 <0.65 

 NPE15 (0.96) <0.63 (0.90) 39 <0.63 

OP  0.55 (0.27) (0.34) 1.1 3.5 

OPE OPE1 <1.0 <1.0 <1.0 <1.0 <1.0 

 OPE2 <0.16 <0.16 <0.16 0.70 (0.18) 

 OPE3 (0.21) <0.16 <0.16 (0.39) (0.16) 

 OPE4 0.34 <0.11 <0.11 (0.27) (0.15) 

 OPE5 (0.51) <0.21 <0.21 (0.32) <0.21 

 OPE6 0.50 <0.096 <0.096 0.31 <0.096 

 OPE7 (0.48) <0.19 <0.19 (0.24) <0.19 

 OPE8 0.53 <0.17 <0.17 (0.23) <0.17 

 OPE9 0.42 <0.16 <0.16 <0.16 <0.16 

 OPE10 (0.30) <0.22 <0.22 <0.22 <0.22 

 │⁸ │ ⅝─ ≢⁸ │Γ< Δ≤ ⇔√⁹ 
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 2-6 (4) 

 16 17 18 19 20 

      

      

 

 
ng/L ng/L ng/L ng/L ng/L 

NP NP1 1.1 0.49 0.99 0.49 (0.24) 

 NP2 1.2 0.50 0.86 1.0 <0.17 

 NP3 1.3 (0.65) (0.81) 1.3 <0.38 

 NP4 0.94 (0.30) 0.63 0.62 <0.24 

 NP5 <0.71 <0.71 <0.71 <0.71 <0.71 

 NP6 (0.67) <0.31 (0.34) (0.58) <0.31 

 NP7 (1.0) <0.61 (0.63) (0.70) <0.61 

 NP8 0.89 <0.31 (0.33) <0.31 <0.31 

 NP9 1.5 0.51 1.0 1.2 <0.17 

 NP10 1.2 <0.51 <0.51 (0.57) <0.51 

 NP11 1.0 (0.37) 0.89 0.90 <0.20 

 NP12 <1.4 <1.4 <1.4 <1.4 <1.4 

 NP13 (0.99) <0.59 (0.68) (0.77) <0.59 

  (12) <5.8 (7.2) (8.1) <5.8 

NPE NPE1 (11) <8.5 <8.5 <8.5 <8.5 

 NPE2 5.0 (1.5) (0.76) <0.63 (0.75) 

 NPE3 4.4 (1.5) <0.91 <0.91 <0.91 

 NPE4 3.6 1.7 (0.99) <0.61 (0.90) 

 NPE5 3.4 1.5 (0.98) <0.54 (1.1) 

 NPE6 3.7 (1.2) <0.75 <0.75 (1.0) 

 NPE7 3.2 (1.0) <0.58 <0.58 (0.88) 

 NPE8 2.2 (0.62) <0.42 <0.42 (0.58) 

 NPE9 2.0 (0.48) <0.40 <0.40 (0.45) 

 NPE10 2.2 (0.58) <0.50 <0.50 (0.65) 

 NPE11 1.6 <0.53 <0.53 <0.53 <0.53 

 NPE12 (1.3) (0.55) <0.53 <0.53 <0.53 

 NPE13 <0.75 <0.75 <0.75 <0.75 <0.75 

 NPE14 <0.65 <0.65 <0.65 <0.65 <0.65 

 NPE15 <0.63 <0.63 <0.63 <0.63 <0.63 

OP  2.1 (0.44) 0.58 (0.50) 1.8 

OPE OPE1 (1.5) <1.0 <1.0 <1.0 <1.0 

 OPE2 0.57 (0.18) <0.16 <0.16 <0.16 

 OPE3 (0.35) (0.16) <0.16 <0.16 <0.16 

 OPE4 0.34 (0.16) (0.12) <0.11 (0.13) 

 OPE5 (0.33) <0.21 <0.21 <0.21 <0.21 

 OPE6 0.40 (0.12) <0.096 <0.096 <0.096 

 OPE7 (0.39) <0.19 <0.19 <0.19 <0.19 

 OPE8 (0.37) <0.17 <0.17 <0.17 <0.17 

 OPE9 (0.34) <0.16 <0.16 <0.16 <0.16 

 OPE10 (0.31) <0.22 <0.22 <0.22 <0.22 

 │⁸ │ ⅝─ ≢⁸ │Γ< Δ≤ ⇔√⁹ 
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 2-7 (5) 

 21 22 23 24 25 

      

  ─    ╖⌂≤  

 

 
ng/L ng/L ng/L ng/L ng/L 

NP NP1 (0.35) 0.75 0.69 (0.43) (0.27) 

 NP2 0.56 1.3 1.3 0.83 0.71 

 NP3 0.94 2.4 1.4 1.1 0.97 

 NP4 (0.33) 0.85 0.83 (0.30) (0.36) 

 NP5 <0.71 <0.71 <0.71 <0.71 <0.71 

 NP6 <0.31 0.74 0.86 (0.31) (0.50) 

 NP7 <0.61 (0.82) (0.92) (0.64) <0.61 

 NP8 <0.31 (0.43) (0.55) <0.31 <0.31 

 NP9 (0.24) 1.0 1.0 0.43 0.53 

 NP10 <0.51 (0.55) (0.66) <0.51 <0.51 

 NP11 (0.33) 0.88 0.90 0.59 (0.37) 

 NP12 <1.4 <1.4 <1.4 <1.4 <1.4 

 NP13 <0.59 (0.80) <0.59 <0.59 <0.59 

  <5.8 (11) (9.1) <5.8 <5.8 

NPE NPE1 <8.5 <8.5 <8.5 <8.5 <8.5 

 NPE2 (0.97) (1.4) <0.63 <0.63 2.4 

 NPE3 <0.91 <0.91 <0.91 <0.91 (2.1) 

 NPE4 (0.89) (0.85) <0.61 <0.61 2.6 

 NPE5 (0.88) (0.82) (0.55) <0.54 3.2 

 NPE6 <0.75 <0.75 <0.75 <0.75 3.8 

 NPE7 (0.64) (0.82) <0.58 <0.58 4.2 

 NPE8 <0.42 <0.42 <0.42 <0.42 3.4 

 NPE9 <0.40 <0.40 <0.40 <0.40 3.3 

 NPE10 <0.50 <0.50 <0.50 (0.54) 3.3 

 NPE11 <0.53 <0.53 <0.53 <0.53 2.2 

 NPE12 <0.53 (0.72) <0.53 (0.96) 1.7 

 NPE13 <0.75 <0.75 <0.75 <0.75 (0.89) 

 NPE14 <0.65 <0.65 <0.65 (0.83) (0.83) 

 NPE15 <0.63 (0.66) <0.63 (1.5) (0.72) 

OP  <0.21 (0.43) (0.28) <0.21 0.98 

OPE OPE1 <1.0 <1.0 <1.0 <1.0 <1.0 

 OPE2 <0.16 (0.17) <0.16 <0.16 (0.20) 

 OPE3 <0.16 <0.16 <0.16 <0.16 <0.16 

 OPE4 (0.14) (0.11) <0.11 <0.11 (0.16) 

 OPE5 <0.21 <0.21 <0.21 <0.21 <0.21 

 OPE6 (0.11) <0.096 <0.096 <0.096 (0.16) 

 OPE7 <0.19 <0.19 <0.19 <0.19 <0.19 

 OPE8 <0.17 <0.17 <0.17 <0.17 <0.17 

 OPE9 <0.16 <0.16 <0.16 <0.16 <0.16 

 OPE10 <0.22 <0.22 <0.22 <0.22 <0.22 

 │⁸ │ ⅝─ ≢⁸ │Γ< Δ≤ ⇔√⁹ 
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 2-8 (6) 

 26 27 28 29 30 

      

      

 

 
ng/L ng/L ng/L ng/L ng/L 

NP NP1 0.94 0.71 0.75 (0.26) 0.60 

 NP2 1.9 1.6 1.7 (0.33) 0.89 

 NP3 2.2 1.9 1.9 (0.46) 0.97 

 NP4 1.1 1.2 1.0 (0.28) 0.57 

 NP5 <0.71 <0.71 <0.71 <0.71 <0.71 

 NP6 1.1 1.2 1.1 (0.46) (0.67) 

 NP7 (0.96) (0.91) (1.1) <0.61 (0.74) 

 NP8 0.88 (0.68) (0.56) <0.31 (0.43) 

 NP9 1.4 1.4 1.4 0.49 0.76 

 NP10 (1.1) (0.97) (0.89) <0.51 (0.66) 

 NP11 1.6 1.8 1.3 (0.36) 0.65 

 NP12 <1.4 <1.4 <1.4 <1.4 <1.4 

 NP13 (1.3) (1.2) (1.0) <0.59 (0.62) 

  14 14 (13) <5.8 (7.6) 

NPE NPE1 <8.5 (18) <8.5 <8.5 <8.5 

 NPE2 7.9 15 5.3 2.3 2.4 

 NPE3 5.7 18 5.1 (2.2) (2.4) 

 NPE4 6.0 24 5.8 1.9 3.0 

 NPE5 7.1 29 7.1 1.6 3.7 

 NPE6 9.8 40 10 (1.4) 4.7 

 NPE7 12 48 13 (1.1) 6.1 

 NPE8 12 48 14 (0.72) 6.3 

 NPE9 15 56 19 (0.59) 8.2 

 NPE10 22 69 29 (0.66) 11 

 NPE11 22 61 30 <0.53 12 

 NPE12 24 57 33 <0.53 12 

 NPE13 24 47 32 <0.75 10 

 NPE14 24 40 30 <0.65 9.0 

 NPE15 25 36 30 <0.63 8.6 

OP  1.3 1.1 0.81 (0.35) 0.54 

OPE OPE1 <1.0 <1.0 <1.0 <1.0 <1.0 

 OPE2 0.64 0.55 (0.29) <0.16 <0.16 

 OPE3 (0.29) 0.45 (0.25) <0.16 <0.16 

 OPE4 0.35 0.51 0.30 (0.12) (0.19) 

 OPE5 (0.46) 0.65 (0.43) <0.21 (0.22) 

 OPE6 0.58 0.84 0.54 <0.096 0.25 

 OPE7 0.60 1.1 0.53 <0.19 (0.36) 

 OPE8 0.61 1.2 0.69 <0.17 (0.37) 

 OPE9 0.55 1.4 0.62 <0.16 (0.27) 

 OPE10 (0.56) 1.3 0.66 <0.22 (0.30) 

 │⁸ │ ⅝─ ≢⁸ │Γ< Δ≤ ⇔√⁹ 
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 2-9 (7) 

 31 32 33 34 35 

      

      

 

 
ng/L ng/L ng/L ng/L ng/L 

NP NP1 0.76 0.61 0.55 0.69 0.54 

 NP2 1.1 0.68 0.74 1.2 1.4 

 NP3 1.4 1.2 1.3 1.8 1.9 

 NP4 0.85 (0.42) (0.32) (0.55) 0.95 

 NP5 <0.71 <0.71 <0.71 <0.71 <0.71 

 NP6 1.1 <0.31 (0.34) (0.54) (0.56) 

 NP7 (1.0) (0.76) (0.63) (0.91) <0.61 

 NP8 (0.64) <0.31 <0.31 (0.50) (0.72) 

 NP9 1.6 0.78 0.90 0.93 1.4 

 NP10 (0.76) <0.51 <0.51 (0.55) (0.80) 

 NP11 1.1 0.64 0.55 1.2 1.1 

 NP12 <1.4 <1.4 <1.4 <1.4 <1.4 

 NP13 (0.83) (0.63) (0.61) (0.86) (0.78) 

  (11) <5.8 (5.9) (9.7) (10) 

NPE NPE1 <8.5 <8.5 <8.5 <8.5 (11) 

 NPE2 8.6 3.0 1.7 (0.79) 9.5 

 NPE3 9.3 2.7 (1.6) <0.91 8.5 

 NPE4 9.2 2.5 (1.5) <0.61 9.2 

 NPE5 9.5 2.5 1.6 <0.54 11 

 NPE6 11 4.8 2.2 <0.75 13 

 NPE7 14 3.6 2.4 <0.58 15 

 NPE8 15 2.2 2.1 <0.42 13 

 NPE9 18 2.1 2.3 <0.40 15 

 NPE10 22 2.6 3.2 (0.51) 16 

 NPE11 22 2.2 5.4 (0.92) 13 

 NPE12 22 3.0 6.4 (1.1) 11 

 NPE13 19 2.3 4.5 <0.75 8.6 

 NPE14 18 (1.3) 2.2 <0.65 6.6 

 NPE15 18 (1.2) 2.0 (0.77) 5.6 

OP  (0.31) 0.72 (0.36) (0.22) 1.4 

OPE OPE1 <1.0 <1.0 <1.0 <1.0 <1.0 

 OPE2 <0.16 (0.24) (0.16) <0.16 0.77 

 OPE3 <0.16 (0.21) <0.16 <0.16 (0.34) 

 OPE4 (0.18) (0.21) (0.13) <0.11 0.35 

 OPE5 <0.21 (0.21) <0.21 <0.21 (0.38) 

 OPE6 0.28 (0.22) (0.17) <0.096 0.41 

 OPE7 (0.34) <0.19 <0.19 <0.19 (0.34) 

 OPE8 (0.35) (0.21) (0.19) <0.17 0.48 

 OPE9 <0.16 <0.16 <0.16 <0.16 0.45 

 OPE10 (0.37) (0.27) <0.22 <0.22 (0.52) 

 │⁸ │ ⅝─ ≢⁸ │Γ< Δ≤ ⇔√⁹ 
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 2-10 ┘  

   

 

 
ng/L ng/L 

NP NP1 0.20 0.46 

 NP2 0.17 0.40 

 NP3 0.38 0.90 

 NP4 0.24 0.57 

 NP5 0.71 1.7 

 NP6 0.31 0.73 

 NP7 0.61 1.4 

 NP8 0.31 0.74 

 NP9 0.17 0.40 

 NP10 0.51 1.2 

 NP11 0.20 0.47 

 NP12 1.4 3.2 

 NP13 0.59 1.4 

  5.8 14 

NPE NPE1 8.5 22 

 NPE2 0.63 1.6 

 NPE3 0.91 2.4 

 NPE4 0.61 1.6 

 NPE5 0.54 1.4 

 NPE6 0.75 2.0 

 NPE7 0.58 1.5 

 NPE8 0.42 1.1 

 NPE9 0.40 1.1 

 NPE10 0.50 1.3 

 NPE11 0.53 1.4 

 NPE12 0.53 1.4 

 NPE13 0.75 2.0 

 NPE14 0.65 1.7 

 NPE15 0.63 1.7 

OP  0.21 0.50 

OPE OPE1 1.0 2.6 

 OPE2 0.16 0.40 

 OPE3 0.16 0.40 

 OPE4 0.11 0.28 

 OPE5 0.21 0.54 

 OPE6 0.096 0.25 

 OPE7 0.19 0.48 

 OPE8 0.17 0.42 

 OPE9 0.16 0.41 

 OPE10 0.22 0.56 
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2.2   

⌐⅔™≡ ⁸pH⁸EC⁸ ⁸ ─ ┘

─ ╩ ⇔√⁹ │⁸  2-11 ┘  2-12⌐ ∆≤⅔╡≢№╢⁹ 

 

 

 2-11   

 
 

    
 

(°C) 

 

(%) 

1   2021 2 2 12:15  9.8 41 

2   2021 2 3 10:10  7.8 50 

3   2021 2 2 10:50  14.4 44 

4   2021 2 2 8:45  12.1 53 

5   2021 2 2 9:55  12.4 52 

6   2021 2 2 7:18  9.6 65 

7   2021 2 3 9:00  2.8 50 

8   2021 2 3 8:15  2.0 69 

9  ╡  2021 2 3 7:30  -2.7 63 

10   2021 2 2 11:45  15.2 49 

11   2021 2 2 10:50  14.0 60 

12   2021 2 2 9:45  9.0 85 

13   2021 2 2 8:15  7.2 85 

14   2021 2 4 9:37  9.3 36 

15   2021 2 4 8:43  5.8 38 

16   2021 2 4 10:56  13.0 34 

17   2021 2 3 11:06  11.7 55 

18   2021 2 3 10:19  10.1 46 

19   2021 2 3 9:11  5.2 48 

20   2021 2 3 7:52  3.1 50 

21   2021 2 2 12:07  17.6 34 

22  ─  2021 2 2 10:57  13.2 46 

23   2021 2 2 9:01  12.1 52 

24   2021 2 2 8:06  11.8 54 

25  ╖⌂≤  2021 2 4 11:05  10.3 34 

26   2021 2 4 9:25  3.4 38 

27   2021 2 4 8:40  5.8 49 

28   2021 2 3 12:20  6.9 42 

29   2021 2 4 8:40  4.9 59 

30   2021 2 3 11:20  6.5 49 

31   2021 2 3 10:23  2.0 47 

32   2021 2 3 12:15  5.9 52 

33   2021 2 3 9:20  5.5 59 

34   2021 2 3 8:25  1.9 69 

35   2021 2 4 9:40  9.5 41 
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 2-12   

 
 

  
 

(°C) 
pH 

 

 

(mS/m) 

1) 

( ) 

 

 

(Χ) 

2) 

(m3/s) 

1   8.0 7.4 23 50<  0.12 

2   9.8 7.1 290 50< 1.1 1.2 

3   7.2 7.4 13 50<  14* 

4   3.8 7.3 12 50<  5.2 

5   5.4 7.3 14 50<  5.2 

6   4.9 7.5 11 50<  16* 

7   2.8 7.3 27 50<  0.85 

8   2.9 7.5 23 50<  0.68 

9  ╡  2.5 7.5 23 50<  0.51 

10   8.9 6.4 770 50< 4.7 12 

11   6.6 7.4 12 50<  4.3 

12   4.4 7.3 14 50<  3.3 

13   4.3 7.3 12 50<  13 

14   3.7 7.7 65 50<  0.05 

15   3.2 7.7 79 50<  0.02 

16   6.0 7.6 31 50<  0.10 

17   5.8 7.9 1300 46 11 10* 

18   5.5 8.1 13 50<  0.18 

19   5.3 7.8 19 50<  0.03 

20   2.2 8.0 38 50<  0.11 

21   11.2 7.7 2400 42 20 0.60 

22  ─  10.3 7.7 14 50<  0.14 

23   6.7 7.6 12 50<  0.19 

24   6.5 7.7 9.2 50<  0.36 

25  ╖⌂≤  11.0 6.6 3000 50< 25 9.7 

26   7.8 6.6 1200 50< 9.7 4.3* 

27   6.3 7.0 190 50<  3.7* 

28   12.3 7.2 140 50<  0.61 

29   5.9 7.8 96 50<  0.34 

30   14.2 7.1 100 50<  0.18 

31   5.6 7.2 50 50<  0.05 

32   8.6 7.0 320 50< 1.3 2.4 

33   3.5 7.3 45 50<  1.7 

34   3.6 7.7 18 50<  0.50 

35   6.8 6.8 1100 50< 7.0 7.5 

1) 1 10mm 

2) ⌐*⅜ ↕╣≡™╢ │⁸ ⌐╟╢ ╩ ∫√ ╩ ⇔√⁹ 
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2.3    

NP ┘ NPE⁸OP ┘ OPE⌐≈™≡⁸∕╣∙╣ ╩ ⇔√⁹ ⌐⅔

↑╢ ─ ┘ ─ │  2-1 ┘  2-2⌐⁸ ─

│  2-3  2-10⌐ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 2-1 NP ┘ NPE  

 

 

 

 

 

 

 

 

 

 

 

 

 

 2-2 OP ┘ OPE  
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3.  

3.1  NPE ┘ OPE  

│⁸ ─ ה ⌐ ™ ⇔√⁹ 

 

Ŭ-(ⱡ♬ꜟⱨ▼♬ꜟ)-ɤ-ⱥ♪꜡◐◦ⱳꜞ(○◐◦◄♅꜠fi)ה ⱡ♬ꜟⱨ▼ⱡכꜟ─

(LC/MS) 22  

ꜟ♥כ◄ꜟ♬▼ⱳꜞ(○◐◦◄♅꜠fi)=○◒♅ꜟⱨה ─ (LC/MS)( ) 

23  

ה ⅝ 

 

(1)  

⅝─₈ ─ ┘ ─ ₉⌐ ∫√⁹ │⁸200 mL╩ ≢⅝╢●ꜝ

☻ ⌐ ⁸ⱷ♃ⱡכꜟ 20 mL╩ ⇔⁸ ⌐ ⇔√⁹ 

 

(2)  

ⱷ♃ⱡכꜟ⌐╟╡ ╩ ∫√ ╩⁸ ◄♅ꜟ/ⱷ♃ⱡכꜟ(1:1, v/v)⁸ⱷ♃

ⱡ⁸ꜟכ ⁸∕╣∙╣ 10 mL ≢◖fi♦▫◦ꜛ♬fi◓⇔√  Autoprep ☺♇ꜞ♩כ◌

EDS-1 ⌐ 5 10 mL/ ≢ ⇔√⁹ ⁸ ╩ 5 mL

≢ ⇔⁸↓─ ⌐☺♇ꜞ♩כ◌╩ ⇔√⁹↓─ ╩ 3 ╡ ⇔√⁹∕─ ⁸

╩ⱷ♃ⱡכꜟ/  (1:1, v/v) 5 mL≢ ⇔⁸↓─ ╩☺♇ꜞ♩כ◌≢ ⇔

√⁹ 3000 rpm⁸5 ≢ ⁸ⱷ♃ⱡכꜟ/ ◄♅ꜟ(1:1, v/v) 10 mL≢

⇔√⁹ │ ≢ ∫√⁹ │ 40°C≢ ⌐╟╡ 0.5 mL ╕≢

⇔√ ⁸ⱷ♃ⱡכꜟ/  (1:1, v/v) ≢ 1 mL⌐ ⇔√⁹↓─ ⌐ NPE2-13C2 

20 ng⁸OPE2-13C6 2 ng ╩ ⇔⁸ⱷ♃ⱡכꜟ/  (1:1, v/v) ≢ 1 mL⌐ ⇔ ≤

⇔√⁹ 

 

(3)  

─ │⁸ ◒꜡ⱴ♩◓ꜝⱨ LC-MS ≢ ∫√⁹LC-MS─

│⁸  3-1 ┘  3-2⌐ ∆≤⅔╡≢№╢⁹ 
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 3-1 NPE LC-MS  

 ◒꜡ⱴ♩◓ꜝⱨ  Nexera X2 

 SCIEX  QTRAP 4500 

◌ꜝⱶ ☺כ◄ꜟ◘▬◄fi☻  Inertsil Ph-3 HP 

  2.1 mm× ↕ 150 mm⁸ 3 ɛm 

◌ꜝⱶ○כⱩfi  40°C 

 ⱳfiⱪ A 10 mmol/L ▪fi⸗♬►ⱶ  

 ⱳfiⱪ B ⱷ♃ⱡכꜟ 

 0Ÿ5 min 

5Ÿ10 min 

10Ÿ13 min 

13Ÿ19 min 

A 40Ÿ26.5 B 60Ÿ73.5 

A 26.5Ÿ5 B 73.5Ÿ95 

A B=5 95 

A B=40 60 

 0Ÿ11 min 

11Ÿ18 min 

18Ÿ19 min 

0.4 mL/min 

0.5 mL/min 

0.4 mL/min 

 5 ɛL 

▬○fi  ESI ◄꜠◒♩꜡☻ⱪ꜠כ▬○fi  

SRM ♪כ⸗ Selected Reaction Monitoring  

 fi ⱪ꜡♄◒♩▬○fi○▬כ◘כ◌꜠fi(m/z)  ⱪ○▬כ♃♬⸗

 NPE1 282.1 127.2 

 NPE2 326.2 183.0 

 NPE3 370.2 227.2 

 NPE4 414.2 271.2 

 NPE5 414.2 271.2 

 NPE6 502.3 89.1 

 NPE7 546.3 89.0 

 NPE8 590.3 89.1 

 NPE9 634.4 89.1 

 NPE10 678.4 89.1 

 NPE11 722.4 89.1 

 NPE12 766.4 89.1 

 NPE13 810.4 89.0 

 NPE14 854.5 89.1 

 NPE15 898.5 89.1 

 NPE2-13C2 328.2 185.0 
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 3-2 OPE LC-MS  

 ◒꜡ⱴ♩◓ꜝⱨ  Nexera X2 

 SCIEX  QTRAP 4500 

◌ꜝⱶ ☺כ◄ꜟ◘▬◄fi☻  Inertsil Ph-3 HP 

  2.1 mm× ↕ 150 mm⁸ 3 ɛm 

◌ꜝⱶ○כⱩfi  40°C 

 ⱳfiⱪ A 10 mmol/L ▪fi⸗♬►ⱶ  

 ⱳfiⱪ B ⱷ♃ⱡכꜟ 

 0Ÿ2.5 min 

2.5Ÿ10 min 

10Ÿ18.5 min 

18.5Ÿ27 min 

A 35Ÿ30 B 65Ÿ70 

A 30Ÿ15 B 70Ÿ85 

A B=0 100 

A B=35 65 

 0Ÿ10 min 

10Ÿ26 min 

26Ÿ27 min 

0.4 mL/min 

0.5 mL/min 

0.4 mL/min 

 5 ɛL 

▬○fi  ESI ◄꜠◒♩꜡☻ⱪ꜠כ▬○fi  

SRM ♪כ⸗ Selected Reaction Monitoring  

 fi ⱪ꜡♄◒♩▬○fi○▬כ◘כ◌꜠fi(m/z)  ⱪ○▬כ♃♬⸗

 OPE1 268.1 113.2 Ừ 

   57.1 ₃ 

 OPE2 312.2 183.1 Ừ 

   121.1 ₃ 

 OPE3 356.2 227.2 Ừ 

   121.0 ₃ 

 OPE4 400.2 271.2 Ừ 

   121.1 ₃ 

 OPE5 444.3 315.2 Ừ 

   121.0 ₃ 

 OPE6 488.3 359.2 Ừ 

   57.1 ₃ 

 OPE7 532.3 89.0 Ừ 

   515.4 ₃ 

   57.1 ₃ 

 OPE8 576.3 89.1 Ừ 

   57.1 ₃ 

 OPE9 620.3 89.1 Ừ 

   57.1 ₃ 

 OPE10 664.4 89.0 Ừ 

   57.0 ₃ 

 OPE2-13C6 318.2 189.1 Ừ 

   127.1 ₃ 

Ừ ▬○fi  ₃ ▬○fi 
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3.2  NP ┘ OP  

│⁸ ─ ה ⌐ ™ ⇔√⁹ 

 

ꜟכⱨ▼ⱡ(ꜟ♅ⱷ♅ꜟⱩꜝ♩♥-1,1,3,3)-4ה 4-ⱡ♬ꜟⱨ▼ⱡכꜟ( )─

(GC/MS)( ) 23  

ה ⱴ♬ꜙ▪ꜟ 22  

ה ⌐ ╢ 46 59  31

46  

ה  K0450-60-10(2007)₈ ה ─ 4-ⱡ♬ꜟⱨ▼ⱡכꜟ─

₉ 

ה ⅝ 

 

(1)  

⅝─₈ ─ ┘ ─ ₉⌐ ∫√⁹ │⁸500 mL╩ ≢⅝╢●ꜝ

☻ ⌐ ⁸▪☻◖ꜟⱦfi 0.5 g╩ ⇔⁸ ⌐ ⇔√⁹ 

 

(2)  

500 mL⌐⁸◘꜡◕כ♩ 13C6-NP3 5 ng⁸13C6-4-t-OP 5 ng ╩ ⇔⁸

⌐ ⇔⁸№╠⅛∂╘▪☿♩fi≢ ⇔√●ꜝ☻ ╤ ≢╤ ⇔√⁹╕√⁸

╩ 10 mL ┘▪☿♩fi 10 mL≢ ⇔⁸ │●ꜝ☻ ╤ ╩ ⇔√⁹

●ꜝ☻ ╤ │▪☿♩fi≢ 10 ⇔√ ⁸ 2500rpm⁸10 ╩

™⁸ ╖ ╩╤ ⌐ ⅎ√⁹●ꜝ☻ ╤ ─ ╩ 2 ╡ ⇔√⁹↓╣⌐

1 mol/L ╩ ⅎ≡ pH3 4 ⌐⌂╢╟℮⌐ ⇔⁸№╠⅛∂╘▪☿♩fi 20 mL⁸

ⱷ♃ⱡכꜟ 10 mL⁸ 10 mL≢◖fi♦▫◦ꜛ♬fi◓⇔√  Oasis ☺♇ꜞ♩כ◌

HLB Plus LP Waters ⌐⁸10 mL/ ≢ ⇔√⁹ ⁸ ⌐☺♇ꜞ♩כ◌ 20 

mL ╩ ⇔≡ ⇔⁸☺◒꜡꜡ⱷ♃fi 5 mL≢ ⇔√⁹∕─ ⁸ ♫♩ꜞ►ⱶ╩

™≡ ╩ ™⁸ ⌐╟╡1 mL⌐ ⇔⁸↓╣⌐Ⱬ◐◘fi╩2 mL╩ ⅎ↕╠⌐1 mL

⌐ ⇔√╙─╩ ≤⇔√⁹ 

╩№╠⅛∂╘▪☿♩fi 20 mL⁸☺◒꜡꜡ⱷ♃fi 5 mL⁸Ⱬ◐◘fi 10 mL≢◖

fi♦▫◦ꜛ♬fi◓⇔√◦ꜞ◌◕ꜟ◌כ♩ꜞ♇☺ Supelclean LC-Si 6mL glass SUPELCO

⌐ ⇔⁸ ⅜ ∫≡™√ ╩ 10 ☺◒꜡꜡ⱷ♃fi/Ⱬ◐◘fi 1 mL≢

⇔⁸ ⌐☺♇ꜞ♩כ◌ꜟ◕◌ꜞ◦╩ ⇔√⁹ │ 2 ╡ ⇔√⁹ ⅜◦ꜞ

◌◕ꜟ─ ╕≢ ⅜∫√╠⁸25%☺◒꜡꜡ⱷ♃fi/Ⱬ◐◘fi 8 mL╩ ⇔⁸ ╩

™ ⇔√⁹ ⅜◦ꜞ◌◕ꜟ─ ╕≢ ⅜∫√╠⁸☺◒꜡꜡ⱷ♃fi 10 mL╩ ⇔≡

╩ ⇔√⁹ │ ⌐╟╡ 1 mL⌐ ⇔⁸ Ᵽ▬▪ꜟ⌐ ⇔

ⅎ√⁹↓╣⌐◦ꜞfi☺☻Ɽ▬◒ 4-n-ⱡ♬ꜟⱨ▼ⱡכꜟ-d4⁸ⱨ▼♫fi♩꜠

fi-d10 5 ng ╩ ⇔⁸ ⌐╟╡ 0.5 mL⌐ ⇔⁸ ≤⇔√⁹ 
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(3)  

─ │⁸●☻◒꜡ⱴ♩◓ꜝⱨ GC-MS ≢ ∫√⁹GC-MS─

│⁸  3-3⌐ ∆≤⅔╡≢№╢⁹ 

 

 

 3-3 NP ┘ OP GC-MS  

 ●☻◒꜡ⱴ♩◓ꜝⱨ   

 GCMS-QP2010 Ultra 

◌ꜝⱶ Agilent technologies/J&W  DB-5 

  30 m× 0.25 mm, 0.25 ɛm 

 250°C 

◌ꜝⱶ  80°C (1 min)ќ8°C /minќ180°Cќ10°C /minќ300°C (2 min) 

 ☻ⱪꜞ♇♩꜠☻  240kPa, 2min  

◘fiⱪꜞfi◓  2 min 

 2.0 ɛL 

 Ⱬꜞ►ⱶ, 1.5 mL/min ☻●כꜘꜞꜗ◐

▬fi♃כⱨ▼כ☻  280°C 

▬○fi  250°C 

▬○fi  70eV 

▬○fi  EI ▬○fi  

SIM ♪כ⸗ Selected Ion Monitoring  

 fi(m/z)  ▬○fi ▬○fi○▬כ♃♬⸗

 OP 135 107 

 13C6-OP 141 113 

 NP1 121 163 

 NP2 135 220 

 NP3 135 107 

 NP4 149 191 

 NP5 135 163 

 NP6 121 191 

 NP7 135 220 

 NP8 163 121 

 NP9 149 107 

 NP10 163 121 

 NP11 135 107 

 NP12 191 163 

 NP13 149 107 

 13C6-NP3 155 113 

 4-n-ⱡ♬ꜟⱨ▼ⱡכꜟ-d4 111 224 

 ⱨ▼♫fi♩꜠fi-d10 188 160 
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4.  

─ ╩  4-1  4-35⌐  

 

 4-1  

 1 

   

 N37Á 04ô 34ò  E140Á 52ô 17ò  

 

Ừ  ╩ ⌐  

  

 ╟╡  

 



 

 32  

 

 

 4-2  

 2 

   

 N36° 53ô 45ò  E140° 46ô 45ò  

 

Ừ  ╩ ⌐  
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 4-3  

 3 

   

 N37° 03ô 32ò  E140° 56ô 58ò  

 

Ừ  ╩ ⌐  
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 4-4  

 4 

   

 N37° 05ô 04ò  E140° 52ô 16ò  

 

Ừ  ╩ ⌐  
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 4-5  

 5 

   

 N37° 03ô 17ò  E140° 54ô 25ò  

 

Ừ  ╩ ⌐  

  

 ╟╡  
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 4-6  

 6 

   

 N37° 06ô 46ò  E140° 51ô 49ò  

 

Ừ  ╩ ⌐  
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 4-7  

 7 

   

 N37° 03ô 56ò  E140° 53ô 20ò  

 

Ừ  ╩ ⌐  
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 4-8  

 8 

   

 N37° 03ô 46ò  E140° 52ô 13ò  

 

Ừ  ╩ ⌐  
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 4-9  

 9 

  ╡  

 N37° 04ô 18ò  E140° 50ô 54ò  

 

Ừ  ╩ ⌐  

  

 ╟╡  
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 4-10  

 10 

   

 N36° 54ô 42ò  E140° 47ô 33ò  

 

Ừ  ╩ ⌐  

  

 ╟╡  
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 4-11  

 11 

   

 N36° 55ô 13ò  E140° 44ô 52ò  

 

Ừ  ╩ ⌐  

  

  

 



 

 42  

 

 

 4-12  

 12 

   

 N36° 56ô 18ò  E140° 43ô 58ò  

 

Ừ  ╩ ⌐  
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 4-13  

 13 

   

 N36° 59ô 04ò  E140° 43ô 52ò  

 

Ừ  ╩ ⌐  
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 4-14  

 14 

   

 N37° 08ô 43ò  E140° 59ô 48ò  

 

Ừ  ╩ ⌐  

⁸ │ ⇔≡™√√╘⁸ 50m ≢ ╩ ⇔√⁹ 

  

 ╟╡  
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 4-15  

 15 

   

 N37° 08ô 47ò  E140° 57ô 50ò  

 

Ừ  ╩ ⌐  
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 4-16  

 16 

   

 N37° 03ô 15ò  E140° 55ô 21ò  

 

Ừ  ╩ ⌐  

  

 ╟╡  
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 4-17  

 17 

   

 N37° 05ô 39ò  E140° 58ô 26ò  

 

Ừ  ╩ ⌐  

  

  

 








































