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⸗♬♃ꜞfi◓ з 

⅔╟┘  

 

  

 ↓─ │⁸ ⅔╟┘ ⌐⅔↑╢ ╩ ⌐ ⇔⁸ ה ─ ╩ ∆╢√╘─

╩ ╢↓≤╩ ≤⇔√⁹ 

 

  

   ⁸ ⁸ ⁸ ⁸  

  │ 1⁸ │ 1─≤⅔╡⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   ≤─ │₈ Ί ÷ɨ 49 (1974 ) 25 (2013

)─ ₉⅛╠ ⇔⁸∕─ ⅜0.6 ─ ⌐│ ╖⁸0.6 1.3 ─ ⌐│╛

╛ ╘╙⇔ↄ│╛╛ ╘⁸1.3 2.0 ─ ⌐│⅛⌂╡ ╘╙⇔ↄ│⅛⌂╡ ╘⁸2.0 ─ ⌐

│ ∞ ╘╙⇔ↄ│ ∞ ╘≤⇔√⁹⌂⅔⁸ │ 49 (1974 ) 25 (2013 )⌐

⇔√ ─ ╩ ™√⁹ 

   ╕√⁸ ☻כⱬ♃כ♦│ ⇔⁸ ↔≤⌐ ╩ ⇔⁸ ╩≤╡╕≤╘⁸ ≤⇔≡

FAX⅔╟┘ⱱכⱶⱭכ☺⌐ ∆╢↓≤≢ ╩ ∫√⁹ 

  

        
 

39(1964)  

  

1  β5m ─╖ ββ5m─ ⅝ 11 ⁸ 9  

βββ ─0m─╖ 

┘

4 23⁸24 20⁸21

5 21⁸22 25⁸26

6 22⁸23 18⁸19

7 20⁸21 16⁸17

8 20 18⁸19

9 16 17

10 16 15

11 17 16

12 16⁸17 17

1 14 13

2 12 10

3 16 15

└─ↄ⌐
⅔╟┘

№↕╖

18

20

0,5,10,20,30m,
DO β
COD β

 β

 ββ
Chl-a

βββ
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 ─  

2-1⁸ 2-2  

    │6 ⁸2 ⅜╛╛ ╘⁸3 ⅜⅛⌂╡ ╘⁸∕─ ⅜ ╖≢№∫√⁹ 

│5 ⁸6 ⁸3 ⅜ ╘≢⁸∕─ ⅜ ╖≢№∫√⁹ 

 

 

 

 

 

 

 

 

 

3-1⁸ 3-2  

│6 ⁸8 ⁸9 ⅜╛╛ ╘⁸7 ⅜⅛⌂╡ ╘≢⁸∕─ ⅜ ╖≢№∫√⁹ 

    │5 ⁸6 ⁸8 10 ⅜╛╛ ╘⁸7 ⅜⅛⌂╡ ╘⁸∕─ │ ╖≢№∫√⁹ 

 

 

 

 

 

 

 

 

 

4-1⁸ 4-2  

    │12 ⅜╛╛ ╘≢⁸∕─ ⅜ ╖≢№∫√ 9 ⁹ 

    │7 ⅜╛╛ ╘≢⁸∕─ ⅜ ╖≢№∫√⁹ 

 

 

 

 

 

 

 

 

  

2-2 ─  2-1 ─  

4-1 ─  4-2 ─  

3-2 ─  3-1 ─  
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DO  5-1⁸ 5-2  

    │4 ⁸12 ⅜╛╛ ╘⁸∕─ ⅜ ╖≢№∫√⁹ 

    │4 ⁸7 ⁸12 ⁸3 ⅜╛╛ ╘≢⁸∕─ ⅜ ╖≢№∫√⁹ 

 

 

 

 

 

 

 

 

 

 

COD  6-1⁸ 6-2  

    │9 ⁸10 ⁸12 2 ⅜╛╛ ╘≢⁸∕─ ⅜ ╖≢№∫√⁹ 

    │4 ⁸7 ⁸9 ⁸10 ⁸12 ⁸1 ⁸3 ⅜╛╛ ╘⁸∕─ ⅜ ╖≢№∫√⁹ 

 

 

 

 

 

 

 

 

 

 

DIN  7-1⁸ 7-2  

    │7 ⅜╛╛ ╘⁸10 ⁸11 ⅜╛╛ ╘⁸∕─ ⅜ ╖≢№∫√⁹ 

    │7 ⅜⅛⌂╡ ╘⁸9 ⁸12 ⅜╛╛ ╘⁸11 ⁸2 ⅜╛╛ ╘≢⁸∕─ ⅜ ╖≢№

∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

5-1 DO─  5-2 DO─  

7-1 DIN─  7-2 DIN─  

6-1 COD─  6-2 COD─  
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DIP ꜞfi 8-1⁸ 8-2  

    │10 ⁸11 ⅜╛╛ ╘⁸∕─ ⅜ ╖≢№∫√⁹ 

    │5 ⁸10 ⁸11 ⅜╛╛ ╘⁸7 ⅜╛╛ ╘⁸∕─ ⅜ ╖≢№∫√⁹ 

 

 

 

 

 

 

 

 

 

DSi ◔▬  9-1⁸ 9-2  

    │7 ⅜╛╛ ╘⁸8 11 ⅜╛╛ ╘⁸∕─ ⅜ ╖≢№∫√⁹ 

    │ 5 ⁸12 ⅜╛╛ ╘⁸7 ⅜⅛⌂╡ ╘⁸8 11 ⁸2 ⅜╛╛ ╘⁸∕─ ⅜ ╖

≢№∫√⁹ 

 

 

 

 

 

 

 

 

 

ⱪꜝfi◒♩fi 10-1⁸ 10-2  

    │4 ⅜⅛⌂╡ ╘⁸8 ⁸10 ⅜╛╛ ╘⁸∕─ ⅜ ╖≢№∫√⁹ 

    │ 5 ⁸10 ⅜╛╛ ╘⁸6 ⅜⅛⌂╡ ╘⁸12 ⅜╛╛ ⌂╘⁸∕─ ⅜ ╖≢№∫√⁹ 

 

 

 

 

 

 

 

 

 

  

8-1 PO4-P─  8-2 PO4-P─  

10-1 ⱪꜝfi◒♩fi ─  10-2 ⱪꜝfi◒♩fi ─  

9-1 SiO2-Si ─  9-2 SiO2-Si ─  



 

- 126 - 

 

10 ◒꜡꜡ⱨ▫ꜟa 11-1⁸ 11-2  

    │⁸ ⅜11 ─2.6ɡg/L⁸ ⅜7 ─44.5ɡg/L ≢№∫√⁹ 

    │⁸ ⅜12 ─1.6ɡg/L⁸ ⅜9 ─26.7ɡg/L ≢№∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 2 2020 ─ ─  

 

─ ⌐╟╢≤⁸ ─ │⁸5 ⅛╠6 ⁸8 ⅛╠9

⁸1 ⅛╠3 ⌐₈ ™₉⅛╠₈⅛⌂╡ ™₉≢ ⇔⁸ │⁸6 │₈╛╛ ╘₉⁸2 ≤3

│₈⅛⌂╡ ╘₉⁸∕─ │₈ ╖₉≢ ⇔√⁹ 

│⁸₈ 2 7 847.5mm⁸ 211%₉─ ≢⁸7 │₈ ™₉⅛╠₈⅛⌂╡ ™₉

≢ ⇔⁸ │6 ⅛╠9 ╕≢₈╛╛ ╘₉≢ ⇔√⁹ 

    │⁸₈ 2 7 ₉⌐╟╢ ≢⁸ ─DIN≤DSi│₈╛╛ ╘₉≢№∫√⅜⁸ ─ │

⇔≡₈ ╖₉⅛╠₈╛╛ ╘₉≢ ⇔√⁹ 

╕√⁸ ─ ≢7 20 ⌐☻◔꜠♩Ⱡⱴ ≤♃ꜝ◦○◦ꜝ ─ ⁸7 21 ⌐꜠ⱪ♩

◐ꜞfi♪ꜟ☻ ─ ⅜ ↕╣√⁹ 

 

    ─ │⁸ ≤ ─ ╩ ⇔⁸5 ⁸6 ⁸3 ⅜₈╛╛ ╘₉≢⁸∕─ ⅜₈ ╖₉

≢ ⇔√⁹ 

    ─ │⁸5 ⅛╠10 │₈╛╛ ╘₉⅛╠₈⅛⌂╡ ╘₉≢ ⇔⁸ │₈ 2 7

₉⌐╟╢ ≢⁸7 ─DIN≤DSi│₈⅛⌂╡ ╘₉⁸DIP│₈╛╛ ╘₉≢⁸∕─ ─ │⁸ ⇔≡₈

╖₉⅛╠₈╛╛ ╘₉≢ ⇔√⁹ 

⌂⅔⁸7 21 ⌐ ⇔√ ─ ≢⁸ ⅛╠ ⌐⅛↑≡─ ─

4m ≢⁸☻◔꜠♩Ⱡⱴ ☻꜡☿♩כ◐⁸ ─ ⅜ ↕╣√⁹ 

 

 

11-1 ◒꜡꜡ⱨ▫ꜟa─  11-2 ◒꜡꜡ⱨ▫ꜟa─  
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⸗♬♃ꜞfi◓ и           

─  

  

│ ╩ ⌐ ╕╣≡™╢ ─ ─√╘─ ╩ ╢↓≤

╩ ≤⇔≡⁸ 6 (1994 ) ⇔≡ ⇔≡™╢⁹ 

 

  

  ⁸ ⁸ ⁸ ⁸ 

 

  

 

▪ 8 1  

▬ 2 2020 9 28  

►  

▪ ⁸ ⁸pH⁸DO⁸COD⁸SS⁸ NH4- N⁸ 

NO2- N⁸NO3- N⁸DIN⁸DSi⁸DIP ─ 0m⁸4m  

┘ 1m⌐≈™≡ ⇔√⁹ 

▬ ⁸COD⁸  

β ⅛╠2cm╕≢⌐≈™≡ ⇔√⁹ 

◄  

▪ ₈ ₉ ⌐╟╢⁹ 

▬ ₈ ₉ ⌐╟╢⁹ 

◒꜡ⱴ◓꜡  

▪ 2⌐ ∆ 4 ≢ ⇔√⁹ 

▬  2 2020 10 23  

► ┘ COD  

  
48(1973) 2(2020)  

2  

1  

 

 4  

4  

 

β  

⁸ ⁸ ⁸ ⁸

≢│⁸ 2019

╕≢ ╩ ⇔≡™√⅜⁸ ⁸

┘ ─ ╩ √⇔≡™╢√╘

╩ ⇔√⁹ 
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⅔╟┘  

  

4m⌐⅔↑╢ ₈DO₉≤™℮⁹ ─  

3⌐⁸ 6 1994 ─ 18 ┘ 2 2020 ─ 8 ⌐

⅔↑╢DO─ ┘ ⁸₈ ₉≤™℮⁹ ─5.7 Є╩

∫√ ─ ⁸₈ ₉≤™℮⁹ ─ ╩ ∆⁹ 

⌐⅔™≡ ╩ ∫≡⅔╡⁸ │ 100%≤⌂∫√↓≤⅛╠⁸ ⌐  

⇔≡™╢≤ ⅎ╠╣╢⁹ 

⌐⅔↑╢ ─  

4⌐⁸ 6 1994 ─ 18 ┘ 2 2020 ─ 8 ⌐

⅔↑╢ ─ ┘ ─ ╩ ∆⁹ 

6 1994 ─ 10 │⁸ ⌐ ⅜ ↄ ─0.14 g╩

╢ ⌐№∫√⅜⁸ ₁⌐ ⇔⁸ 18 2006 │ ╩ ⇔

≡™╢⁹ ≢ ⌐⅔™≡╙⁸ 17 2005 ╩ ⌐ ⌡60%╩ ⅎ≡⅔╡

⌐№╢⅜⁸ ≤⇔≡2 ⅜ ╩ ∫≡™╢ ≢№╢⁹ 

2 2020 ─ ⌐⅔↑╢ ─  

1⌐⁸ 2 2020 9 28 ⌐ ⇔√ ╩ ∆⁹ 

DO ⌐≈™≡│ ⌐⅔™≡ ╩ √⇔√⁹∕─ ≢ ⌐≈™≡│⁸8 ⅛

─ 2⅛ ⌐⅔™≡ ╩ √↕⌂⅛∫√↓≤⅛╠⁸↓╣╠─ ≢│⁸ ─ ⁸

─ ─ ⁸ ─ ⌂≥ ─ ╖╩ ∆╢ ⅜№╢≤ ⅎ╠

╣╢⁹ 

 ◒꜡ⱴ◓꜡  

5⌐⁸ ⌐⅔↑╢ 19 2007 ─ ┘ COD─

╩ ∆⁹ 

┘ COD│⁸ ⌐ ⌐⅔™≡ ╩ √⇔ ⌐ ⇔≡⅔╡⁸ ╙⁸

⌂ ─ ⌐ ╡ ╗↓≤⅜ ≢№╢⁹ 
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3 DO≤ ─  
6 18  

2 8  

4 ≤ ─  
6 18  

2 8  

 

5 ⌐⅔↑╢ ─  
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⸗♬♃ꜞfi◓ й 

⌐⅔↑╢ ─  

 

  

 ⌐⅔↑╢ ─ ⅔╟┘ ⅜ ┼ ⅎ╢ ╩ ∆╢√╘⁸

─ ה ⌐ ╦╢ ⅜ ה ⇔≡ ─ ╛ ─ ─⸗♬♃ꜞfi◓

╩ ∫√⁹ 

 

  

  ⁸ ⁸  

  1⌐ ∆11  

  2 2020 7 29 ⁸8 27  

       4  

  ⁸ ⁸◒꜡꜡ⱨ▫ꜟ ⁸ ⁸ 

        DO─ ⁸  

ה    

        ⁸    

⁸ ☿fi♃כ  

⁸ ☿fi♃⁸כ 

⁸  

☿fi♃⁸כ ☿fi♃ 

⁸כ ⁸  

⁸ ⁸ ⁸  

Ⱶ◒♬ (ꜘ )⁸( )   

 

  

 ↔≤─ ⁸ ⁸ ⅔╟┘ ⌐⅔↑╢ ⁸ ⁸ 

◒꜡꜡ⱨ▫ꜟ ⁸DO %⅔╟┘mg/L ╩ 1⌐ ∆⁹ 

 ╩ ∫√ ≤╙⁸ ─ ≢│⁸ ─ ≤↕╣╢DO % │40%╩ ╠⌂⅛∫√⁹ 

DO % ─ │⁸7 29 │ ᵑ⁸8 27 │ ᵒ─ ≢ ↕╣⁸∕╣∙╣51.78%⁸56.98%

≢№∫√⁹8 27 ╟╡╙7 29 ─ ─ ⅜⁸ ≢─ ⅜ ⅛∫√⁹↓╣│ ─ ⌐

╟╡ ⅜ ↕╣⁸ ⇔⌐ↄ™ ≤⌂∫√↓≤⅜ ≤ ⅎ╠╣√⁹ 

 

 

 

 

 

 

 

 

1  

ᵑ  

 ᴗ

 ɔ

 p

 ɯ

 o

 ᴖ

 u

 t ᴝ

 v

       
  

22 2010  
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1  

 

 

 

 

 

 

 

7Ὦ29 13.0 1.0 29.57 23.19 7.48 28.71 7.99 0.70 180.07 51.78 13.11 3.74

11.1 1.1 27.66 23.36 10.10 28.24 19.23 0.77 219.37 52.75 16.27 3.81

38.3 1.6 28.66 22.80 11.58 29.71 13.20 0.22 187.47 72.69 13.56 5.26

7.5 1.9 29.72 23.78 15.19 27.06 7.64 0.99 234.23 52.53 16.34 3.79

11.9 1.8 27.42 23.21 14.01 28.73 16.22 0.42 208.90 59.35 15.24 4.29

27.6 2.0 28.72 22.85 15.90 29.60 10.18 0.26 207.85 67.35 14.66 4.87

12.8 1.6 27.34 23.10 17.52 28.90 21.87 0.54 230.00 67.23 16.47 4.86

3.9 1.5 29.26 25.88 14.88 17.90 17.84 56.68 261.79 208.40 18.40 15.27

39.6 2.0 26.96 22.69 19.28 30.18 17.68 0.37 202.49 78.23 14.46 5.66

12.2 1.8 27.50 23.27 18.40 28.35 20.41 0.55 229.70 76.12 16.32 5.50

34.4 1.9 27.24 22.66 19.73 30.17 21.06 0.42 218.78 79.75 15.50 5.77

8Ὦ27 13.2 1.8 28.24 24.96 26.58 30.23 4.84 1.10 113.11 58.36 7.58 4.05

11.3 2.6 27.85 25.12 27.87 30.28 3.24 1.10 114.31 56.98 7.66 3.94

38.4 3.5 26.32 24.65 28.53 31.01 7.10 0.27 104.86 73.52 7.18 5.11

7.6 3.9 27.72 27.66 28.19 28.20 1.50 2.68 112.86 112.20 7.56 7.53

11.9 3.0 27.33 25.07 28.50 30.32 1.95 1.01 112.00 58.86 7.54 4.08

27.7 2.9 26.62 24.71 28.69 30.82 6.14 0.37 108.65 68.55 7.40 4.76

12.6 3.2 27.54 25.01 28.43 30.47 1.60 1.27 112.47 57.49 7.55 3.98

4.1 1.0 28.07 27.65 27.04 27.26 4.10 7.75 136.38 126.64 9.15 8.54

39.6 3.0 26.76 24.69 28.64 31.25 3.12 0.35 110.08 74.33 7.48 5.16

˕ ˕ ˕ ˕ ˕ ˕ ˕ ˕ ˕ ˕ ˕ ˕

˕ ˕ ˕ ˕ ˕ ˕ ˕ ˕ ˕ ˕ ˕ ˕

̞ʹ8Ὦ27 ʺ ₰ ʺ ʹ Ῑẍ χθϛὧ

₰ ₰
ˢmˣ ˢmˣ

ᴛˢ̆ˣ ת ˢ̈́ˣ Chl-aˢѧg/LˣDOˢ̋ˣ DOˢmg/Lˣ
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 ⸗♬♃ꜞfi◓ к           

Ⱪ▬⌐╟╢  

 

  

ⱡꜞ ⁸ ⁸ ⅔╟┘ ─ ≤ ⌐ ∆╢√╘⁸ ⅔╟┘

─ ⌂ ⌐⅔™≡⁸ Ⱪ▬╩ ™√ ╩ ™⁸ ─ ╩ ⇔√⁹ 

                                 

  

   ⁸ ⁸ ⁸  

   ⁸ ⁸ ⁸ 1  

  2 2020 4 1 3 (2021 )3 31  

   

◦☻♥ⱶ(YSI/Nanotec )⌐╟╡⁸20 ≢

50cm⌐⅔↑╢ ⁸ ↄ ⁸◒꜡꜡ⱨ▫ꜟ

─╖ ╩24 ≢ ⇔√⁹ 

⁸│♃כ♦ ☿fi♃כⱱכⱶⱭכ☺⌐ ♃כ♦ ┘

2 ╩ꜞ▪ꜟ♃▬ⱶ≢ ⇔⁸ ⌂≥ ⌐ ⇔√⁹ 

╕√⁸ⱡꜞ 10 3 ⌐│⁸ ⅔╟┘

☿fi♃כ⌐≡ ɨ15 ⌐ ─ ╩⁸ 3 ⌐

⇔√⁹ 

 

 

 

 

 

 

 

  

27(2015) 2(2020)  

1 Ⱪ▬  

Ⱪ▬ 

32° 55.  39õ N     

130° 25. 32õE 

Ⱪ▬ 

32° 46.  61õ N     

130° 34. 26õE 

Ⱪ▬ 

32° 42.  56õ N     

130° 31. 86õE 

Ⱪ▬ 

32° 21.  36õ N     

130° 29. 26õE 

2  ☿fi♃כⱱכⱶⱭכ☺ ─ ┘╟⅔♃כ♦  
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⅔╟┘  

 ⅔╟┘  

Ⱪ▬⌐╟╢ ⅔╟┘ ─ ╩ 4⌐ ∆⁹ 

 

▪ Ⱪ▬ 

─ ₈ ₉ ─ │⁸ 2 2020 8 15 ─31.0ϴ⁸

│ 3 2021 1 18 ⁸19 ─10.2ϴ≢№∫√⁹ ─ ₈ ₉

─ │⁸ 3 2021 1 29 ─34.0⁸ │ 2 2020 7 14 ─4.8

≢№∫√⁹ 

  ▬ Ⱪ▬ 

─ │⁸ 2 2020 8 16 ─31.3ϴ⁸ │ 3 2021

1 9 ─8.4ϴ≢№∫√⁹ ─ │⁸ 2 2020 5 13 ─34.0⁸

│ 2 2020 7 12 ─1.3 ≢№∫√⁹ 

  ► Ⱪ▬ 

─ │⁸ 2 2020 8 17 ─30.6ϴ⁸ │ 3 2021

1 9 ─9.5ϴ≢№∫√⁹ ─ │⁸ 3 2021 2 14 ─34.1⁸

│ 2 2020 7 12 ─2.3 ≢№∫√⁹ 

 

▪ Ⱪ▬ 

─ │⁸ 2 2020 8 2 ─30.8ϴ⁸ │ 3 2021 2

18 ─11.7ϴ≢№∫√⁹ 

 ⱱכⱶⱭכ☺▪◒☿☻  

ⱱכⱶⱭכ☺▪◒☿☻ ─ ╩ 3⌐ ∆⁹ 

2 2020 ─▪◒☿☻ │6,035 241 ≢№╡⁸ │3 ─3,168

 10  338 ≢№∫√⁹ 

▪◒☿☻ │⁸Ɽ♁◖fi⅛╠⅜97% 100%≢№╡⁸ ╩ ╘≡™√⁹ 

β☻ⱴכ♩ⱨ◊fi│⁸Ɽ♁◖fi≤⇔≡◌►fi♩⇔√⁹ 

 

 

3  ⱱכⱶⱭכ☺▪◒☿☻ ─  
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◦☻♥ⱶ       

⌐⅔↑╢ ─ Ⱡ♇♩꞉כ◒─  

 

  

⌐⅔↑╢ ─ ╩ ⌐ ⇔≡⁸ ⌐ ↑√ ⌂ ╩ ℮√╘⁸ ⱪꜝfi◒

♩fi☿fi◘כβ╛ ◌ⱷꜝ╩ ╖ ╪∞ √⌂ ◦☻♥ⱶ─ ╩ ≤⇔≡⁸↓─◦☻♥ⱶ╩ ™√

╩ ⇔√⁹ 

⌂⅔⁸ ─ ⌐≈™≡│⁸ 2 ─℮∟ ⅔╟┘ ─ ⸗♬

♃ꜞfi◓ ─ ⌐ ⇔√⁹ 
β ⱪꜝfi◒♩fi☿fi◘כ JFE ⌐ ∆╢╙─≢⁸FSI ≤™

╦╣╢ ⅜1.9 2.8 ≢ ⱪꜝfi◒♩fi≢№╢◦ꜗ♇♩Ⱡꜝ─ ─ ⱷכꜟ╩ ∆╢ ◦

☻♥ⱶ─ ≤⌂╢☿fi◘⁹כ 

 

  

  ⁸  

 ┘  

 

▪ ♥꜠ⱷכ♃◦☻♥ⱶ⌐╟╢ 1  

 

▪ ♥꜠ⱷכ♃ 

 1 ─ ⁸ ⁸ ⁸ ⁸FSI ⱪꜝfi 

◒♩fi☿fi◘כ ╩30 ≢ ⇔√⁹  ♃כ♦√╣╠

│⁸ ◦☻♥ⱶ╩ ⇔ꜞ▪ꜟ♃▬ⱶ≢ ⇔√⁹ 

[ ]  

ה   ⁸   JFE ( )  ACTW 

ה   ⁸ JFE ( )  ACLW2 

ה      JFE ( )  AH1W2 

▬ ◌ⱷ  ꜝ

▪fi♪꜡▬♪OS ☻ⱴכ♩ⱨ◊fi─◌ⱷꜝ ╩ ⇔⁸6:00 19:00─ ⌐10 ≢

╩ ⇔√⁹ ⁸│♃כ♦√╣╠ ◦☻♥ⱶ╩ ⇔≡ꜞ▪ꜟ♃▬ⱶ≢ ⇔√⁹ 

 

≢ (2020 9 24 10 21 ╕≢─ ⁸ ≢10 22 11

27 ╕≢─ ⇔⁸ ╩ ∫√⁹ 

▬ ⌐╟╢  

(2020 10 13 1 ≤10 21 1 ⌐ ⌐⅔™ 

≡⁸JFE ( ) AAQ176╩ ™≡⁸ ⁸ ⁸◒꜡꜡ⱨ▫ꜟ ⁸ DO ⁸ 

╩ ⇔√⁹ 

─♃כ♦  

─ ⁸╩♃כ♦ ─ⱱכⱶⱭכ☺ ⌐ ⇔√⁹ 

⌂⅔⁸ ◌ⱷꜝ─ │ 10 ─ ╖─♃כ♦ ⇔√⁹ 

 

 

  

29(2017)  

3(2021)  

1 ♥꜠ⱷכ♃◦☻♥ⱶ─  
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⅔╟┘  

  

♥꜠ⱷכ♃◦☻♥ⱶ⌐╟╢  

9 24 10 21 ⌐⅔↑╢ ─ ─

╩ 2⌐ ∆⁹    

│⁸21.2ϴ⅛╠25.4ϴ─ ≢ ⇔≡

⇔√⁹ 

│28.5 ⅛╠32.0 ≢ ╛⅛⌂ ╩ ⇔√⁹ 

◦☻♥ⱶ ≢FSI 1.9 2.8 ╩ ⇔√─│

⌐ 8 №∫√⅜⁸↓─ ⁸ ◌ⱷꜝ─ ⅛╠

│ ⱪꜝfi◒♩fi ⌐╟╢ ─ │ ≢⅝⌂⅛

∫√⁹ 

 

10 13 1 ≤10 21 1 ⌐ ≢ ⇔√ ⌐╟╢

─ ╩ 3⌐ ∆⁹ 

 

 

 

 

 

│⁸10 13 │ ⅜ ╟╡0.6ϴ╒≥ ⅛∫√⅜⁸10 21 │⁸╒╓ ─ ╩ ⇔

√⁹ 

  ⁸ │10 13 │╒╓ ∞∫√⅜⁸10 21 │ ⅛╠ ⌐ ↑ ╛⅛⌂ ╩

⇔√⁹ 

  DO │⁸10 13 │2.5 №√╡⅛╠ ╛⅛⌐ ⇔≡™√⅜⁸10 21 │╒╓ ≢

№∫√⁹ 

  │⁸™∏╣─ ⌐⅔™≡╙ ≢ ↄ⌂╢ ╩ ⇔√⁹↓╣│ ─ ⅜

─ ⌐ ⇔⁸ ⅜ ™↓≤╙№╡⁸ ─ ⌐╟╢ ─ ⅝ →╙ ≤⇔≡

ⅎ╠╣√⁹ 

─♃כ♦   

─ ⁸ ⁸◒꜡꜡ⱨ▫ꜟ ⁸ ⁸FSI─ │ꜞ▪ꜟ♃▬ⱶ≢⁸ ◌ 

ⱷꜝ─ │ 10 ╩♃כ♦ ─ⱱכⱶⱭכ☺⌐≡ ⇔√ 4⁸5 ⁹ 

2  

3  
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ה з         

 

 

  

 ⌐⅔™≡⁸ ╛ ⌐╟╢ ─ ─√╘⁸ ─ ╩

∆╢↓≤╩ ≤⇔√⁹ 

 

  

  ⁸ ⁸ ⁸ ⁸  

  

1  

   ▪ 5 ừ  25m 39m  

   ▬ 3 ₃  11m 12m  

 0m ⁸2m ⁸5m ⁸10m ⁸       

10m ⁸ 1m  

 6 7 ⅛╠9 ╕≢─  

 

   ▪ ⁸ ⁸◒꜡꜡ⱨ▫ꜟ ⁸ ⁸   

╩ JFE▪♪Ᵽfi♥♇◒  

 AAQ176 ⌐╟╢ ⅛╠  

╕≢ ╩ ⇔√⁹ 

   ▬  

     ≤⇔≡3 0 ⁸ ⁸  

─ DIN⁸ ꜞfi DIP⁸ 

◔▬ DSi ╩ ⇔√⁹ 

   ► ⱪꜝfi◒♩fi─  

≤⇔≡3 0 ⁸2m ⁸5m ╩ ⇔√⁹ 

   ◄ ∕─  

─√╘⁸ ⅜ ⇔≡™╢▪ⱷ♄☻♦כ♃⅔╟┘ ⅜ ⇔≡™╢ ─

╩♃כ♦ ™√⁹ 

 

⅔╟┘  

 ⸗♬♃ꜞfi◓  

☻כⱬ♃כ♦⁸│ ⇔⁸ ₈ 2 ─℮∟

─ ⁸ ─ ─ ◦♫ꜞ○─ ≤ ─  ▪

⌐⅔↑╢ ─⸗♬♃ꜞfi◓≤ ◦♫ꜞ○─ ₉≤⇔≡ ⇔√⁹ 

 

─ ╩ 2⌐ ∆⁹ ⁸ │22.2ϴ⅛╠29.7ϴ≢ ⇔√⁹7 ⁸  

⅛╠ ⇔│∂╘⁸ ⅜ ⅝ↄ⌂∫√⅜⁸ ≢╙30ϴ╩ ╢↓≤│⌂⅛∫√⁹ 

 

17 2005  

1  
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─ ╩ 3⌐ ∆⁹ ⁸ │1.6 ⅛╠31.5 ≢ ⇔√⁹7 ⅛╠8 ⌐ 

≢ ⇔⁸ ⌐St.7⁸St.9 ⌂≥─ ─ ⅜ ⅝⅛∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

  

ůT  

ɨT ─ ╩ 4⌐ ∆⁹ ⁸ɨT│0.0 ⅛╠20.9 ≢ ⇔√⁹7 ⅛╠ 

8 ⌐ ≢ ⇔√⅜⁸↓╣│ ─ ⌐╟╢ ⅜ ⅝™╙─≤ ⅎ╠╣√⁹ 
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 ◒꜡꜡ⱨ▫ꜟa ⱪꜝfi◒♩fi  

─◒꜡꜡ⱨ▫ꜟa─ ╩ 5⌐ ∆⁹ ⁸◒꜡꜡ⱨ▫ꜟa │0.4ɡg/l⅛╠ 

154ɡg/l≢ ⇔⁸7 ⅛╠8 ⅔╟┘9 ⌐ ≢ ⇔√⁹ 

7 16 ⌐St.7 ≢ⱪ꜡꜡☿fi♩ꜝⱶ ⅜ 8,500 cell/m l ↕╣⁸ ─ ⌐⅔™≡╙600 

2,800cells/m l ↕╣√⁹ 

7 28 ⌐St.2 ≢꜠ⱪ♩◐ꜞfi♪ꜟ☻ ⅜ 7,200cell/m l ↕╣⁸ ─ ⌐⅔™≡╙600 

4,800cells/m l ↕╣√⁹ 

8 6 ⌐ ┘꜠ⱪ♩◐ꜞfi♪ꜟ☻ ⅜ ⌐⅔™≡600 4,900cell/m l ↕╣√⅜⁸8

20 ⌐│ ⇔√⁹ 

8 28 ⌐St. 3⁸St. 4╩ ⌐☻◔꜠♩Ⱡⱴ ⅜350 1,200cell/m l ↕╣√⁹9 9 ⌐

│⁸ ⌐ ⇔⁸St.2 ≢ 7,700cells/m l ↕╣√⅜⁸9 24 ⌐│ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 DIN  

DIN─ ╩ 6⌐ ∆⁹ ⁸DIN│0.8ɡM⅛╠86.3ɡM≢ ⇔√⁹7 ⅛╠

⌐ ≢ ⇔√⅜⁸∕─ ⇔⁸9 ╕≢ ™ ⅜ ™√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ꜞfi DIP  

DIP─ ╩ 7⌐ ∆⁹ ⁸DIP │0.0ɡM⅛╠1.8ɡM≢ ⇔√⁹St.5 ─5m⅛╠15m

≢ ⇔√⅜⁸St.1 ╛St.7 ≢│ ╩≤⅔⇔≡ ⅛∫√⁹ 
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◔▬ DSi  

DSi─ ╩ 8⌐ ∆⁹ ⁸DSi│0.4ɡM⅛╠353.0ɡM≢ ⇔⁸7 ⅛╠8

⌐ ≢ ⇔√⁹DIN⁸DIP≤ ⇔≡ ╩≤⅔⇔≡ ⌐ ⇔≡™√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

  

─ ─▪ⱷ♄☻♦כ♃─ ⁸ ⁸ ─ ╩ 9⌐⁸

⁸ ⁸ ─ ─ ╩ 1⌐ ∆⁹ 

│⁸7 │ ╟╡₈ ™₉ ≢№╡⁸↓─ ─ ─ │ ╛⅛≢№∫√⁹8 ⅛╠9

│₈ ™₉╙⇔ↄ│₈⅛⌂╡ ™₉≢№∫√⅜⁸9 │₈ ╖₉╙⇔ↄ│₈ ™₉

≤⌂╡⁸ ⌂ ⌐╟╡ │ ⇔√⁹ 

│⁸ ⌂ ─ ⌐╟╡7 │₈⅛⌂╡ ™₉╙⇔ↄ│₈ ™₉≢№∫√⁹8 │

⅜ ⇔√ ⅜₈ ™₉≢№∫√ │₈⅛⌂╡ ⌂™₉ ≢№∫√⁹9 │⁸ ⌂ ⌐╟

╡⁸₈ ⌂™₉⅛╠₈⅛⌂╡ ™₉≢№∫√⁹ 

⁸ │⁸ ⅜ ™≤⅝│ ⌂ↄ⁸ ⌂™≤⅝⌐│ ™ ≢№╡⁸8 │ ⌡ ⇔

√ ⅜ ™√⁹ 
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 8 DSi 3  St.1 St.5 St.7  
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⁸ ⁸ ─ ─ ╩ 10⌐ ∆⁹ ─ ≤ ∆╢≤⁸ ⅜ ↕╣√ ⁸

⅜ ⇔≡™╢↓≤⅜ ≢ ↕╣√⁹8 │ ≤╙ │ ↕⅛∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 10 ─  

─ ╩ 11⌐ ∆⁹ ⁸ │2.2mg/l ⅛╠12.2mg/l ≢ ⇔⁸

1  

  

 10  

          

 9  
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3.0mg/l ─ ╩ ╢ ⅜⁸7 16 ⁸7 28 ─st.5 ┘8 28

─st.7 ≢ ↕╣√⁹ 

7 16 ⁸7 28 │⁸ ─ ⅜ ⌐ ⅝⅛∫√↓≤⌐ ⅎ≡⁸ ⅔╟┘

⌐╟╢ ⅜ ⇔≡™√⁹ ⁸8 28 │⁸ ⌂ ─ │ ↕

╣⌂⅛∫√⅜⁸7 ⅛╠ 8 ⌐⅛↑≡ ⇔√ ─ ⌐ ™ⱪꜝfi◒♩fi⅜ ⁸

⇔√↓≤⌐╟╢ ─ ⌐ ⅎ⁸ ⌐╟╢ ⌐╟╡ ⅛╠─ ─ ⅜ ⇔√

╙─≤ ⅎ╠╣√⁹ 

 

 2 2020 ─╕≤╘ 

ה  ⌐≈™≡ 

7 ─ │⁸ ⌐ ⇔√ ⌐╟╢ ⌐╟╡⁸ ╟╡ ↄ ⇔⁸ ─ │

╛⅛≢№∫√╙──⁸ ↑⇔√7 ⅛╠8 │⁸ ⇔√ ⌐╟╡30ϴ ╕≢ ⁸

╟╡ ↄ ⇔√⁹ ◦♫ ╩ ⅜ ⇔√8 ⅛╠9 ⌐⅛↑≡⁸ ⌂ ⌐╟╡

│ ⇔√⁹ 

7 ⅔╟┘ ─ │⁸ ╟╡⅛⌂╡ ↄ⁸ ─ ╙↓╣⌐ ⇔≡ ⇔√⁹↓╣

╠─ ⌐╟╡8 ↔╤╕≢⁸ ─ ─ ─ ╛ ⌐╟╢ ─

⅜ ⅝™ 7 16 ⌐ ⅜ ™√⅜⁸∕─ │ ₁⌐ ↕ↄ⌂╡⁸9 ↔╤⌐

│ ⇔╛∆™ ≤⌂∫√⁹ 

╕√⁸ ⱪꜝfi◒♩fi⌐≈™≡│⁸7 ⌐│ⱪ꜡꜡☿fi♩ꜝⱶ ─ ⁸7 ⅛╠8

⌐│꜠ⱪ♩◐ꜞfi♪ꜟ☻ ─ ⁸8 ⅛╠ 9 ⌐│☻◔꜠♩Ⱡⱴ ─ ⌐╟╡◒꜡

꜡ⱨ▫ꜟa⅜ ⇔√⁹ 

╩≤⅔⇔≡⁸ ─ ⅜ ↄ ↕╣⁸7 ─ ≢ ↕╣√ ╙ ⌐

╟╢ ─ ⌐╟╡ ↕╣√⁹ 

 ─ ≤ ⌐≈™≡ 

─ ⌐≈™≡│⁸ᵑ ≤⇔≡⁸ ─ ┘ ─ ⌐╟

╢ ─ ─ ╛ ᵒ ≤⇔≡ ≢─ ─ ⅜ ⅎ╠╣╢⁹ 

ᵑ⌐≈™≡│ ┘ ⌐╟╡ ⅜ ↕╣╢≤ ⅎ╠╣╢⁹ │⁸ ─ ─ ─

≤⅔╡⁸ ⌐⅔™≡⁸7 ⅛╠8 ↔╤╕≢ ─ ─ ⅝™ ⅜ ⅝⁸

∕╣≤ ∂ↄ⇔≡⁸ ─ ⅜ ↕╣⁸7 16 ⅔╟┘7 28 ⌐⁸st.5 ─ ─
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≢3.0mg/l ╩ ╢ ⅜ ↕╣√⁹ 

ᵒ⌐≈™≡│⁸ ─ ה ⌐╟╡ⱪꜝfi◒♩fi⅜ ⇔⁸ ┼ ⁸ ⅜ ∆╢↓

≤≢ ∆╢↓≤⅜ ⅎ╠╣╢⁹ │⁸ ─ ⅛╠ ⌐⅛↑≡ ⅜

⇔≡⅔╡⁸╕√⁸ ╛ ≢─ ⅜ ≢№∫√⁹7 ⅛╠ 8 ↔╤╕≢

─ ⌐│⁸ ─ ⇔√ ⅜ ↕╣√⁹╕√⁸8 ─ ─ ⌐

│⁸7 ⅛╠ 8 ⌐⅛↑≡ ⇔√ ⌐╟╢ ─ ⌐ ⅎ≡⁸ ⌐╟╢ ⌐╟

╡ ⅛╠─ ─ ⅜ ⇔√╙─≤ ⅎ╠╣√⁹ 

│⁸7 ─ ⌐╟╢ ─ ╛∕─ ─ ─ ה ⌐╟╡⁸ ╛

≢─ ─ ⅜ ≤⌂╡⁸∕─ ⁸ ─ ≢ ⅜ ⇔√≤ ⅎ╠╣

√⁹ 

│⁸ ─ ⁸ⱪꜝfi◒♩fi─ ⌂≥─ ≤ ─ ─

╩ ∆╢√╘⁸ ⌂ ⅜ ≤ ⅎ╠╣√⁹ 

 

 

ה ה ה 2007 ⌐⅔↑╢ ─ ≤ .

No.247,pp.65 72 

ה ה ה ה ה ה ה ה 2003

⌐⅔↑╢ ─ ┘ ≤ ─ . ─ ,12,291-305,2003 

ה ה ה 2009 ⌐⅔↑╢ ─ .

B2 ,Vol.B 2-65,No.1,2009,1011-1015 
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ה и        

 

 

  

 ⌐⅔™≡⁸ ╛ ─ ⌐╟╢ ─ ╩ ⌐⁸ ╩ ∆╢√

╘─⸗♬♃ꜞfi◓ ╩ ⇔√⁹ 

 

  

  ⁸ ⁸ ⁸ ⁸  

  

 

   ▪ 5 1─ừ  25m 39m  

   ▬ 3 1─₃  11m 12m  

0m ⁸2 ⁸5 ⁸10 ⁸  

10 ⁸ 1  

10 10 ⅛╠2 ╕≢─  

 

   ▪ ⁸ ⁸ ⁸◒꜡꜡ⱨ▫ꜟa⌐≈™≡⁸

JFE▪♪Ᵽfi♥♇◒ AAQ176 ⌐╟╢

⅛╠ ╕≢ ╩ ∫√⁹ 

   ▬  

     3 0 ⁸ ⁸ ─  

⁸ ꜞfi⁸ ◔▬ ⌐≈™≡⁸ 

⇔√⁹ 

   ► ⱪꜝfi◒♩fi─  

2 0 ⁸ -1 ⁸ 0m ⁸10m

╩ ⇔√⁹ 

   ◄  

     ─ ⁸ ⁸ ─ ╩♃כ♦ ⇔√⁹ 

 

⅔╟┘  

 ⸗♬♃ꜞfi◓  

☻כⱬ♃כ♦⁸│    ⇔⁸ ₈ ─℮∟

─ ⁸ ⱪꜝfi◒♩fi─ ⅔╟┘ ⁸◌ ה ה

₉≤⇔≡ ⇔√⁹⌂⅔⁸ ─ 2⅛╠ 8⌐⅔™≡ ╩ ∆ │⁸ ─ ╩ ⌐∆

╢√╘ ─ ╩ ╘≡™╢⁹ 
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    2⌐ ─ ╩ ∆⁹ ⁸ │9.0ϴ⅛╠25.3ϴ≢ ⇔√⁹ ⇔⁸1

⌐ ─ St.8 ≢10ϴ╩ ∫√⁹╕√⁸ ≤ ∆╢≤ │ ↕⅛∫√⁹ 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

     3⌐ ─ ╩ ∆⁹ ⁸ │26.8 ⅛╠33.2≢ ⇔√⁹2 ↔╤⌐ ─ ─

≢╛╛ ⇔√⅜⁸ ╩ ⇔≡ │ ↕⅛∫√↓≤⅛╠⁸ │⁸ ⌐╟╢ ┼─

│ ⌂⅛∫√≤ ⅎ╠╣√⁹ 

 

 

 

 

 

 

 

 

 

 

 

2 ─ 3 ⁸ ⅛╠ St.2 St.4 St.8  
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     4⌐ ₈ɨT₉≤™℮⁹ ─ ╩ ∆⁹ ⁸ɨT│17.4 ⅛╠25.0 ≢ ⇔√⁹10

⅛╠2 ⌐⅛↑≡ ₁⌐ ⇔√⅜⁸ ≢│12 ⌐ ≢╛╛ ⇔√⁹╕√⁸ ─

─ St.2 ≤ ═≡ St.4 ─ ⅜⁸ ⌐ ─ St.8 ─ ⅜ ⇔╛∆ↄ⁸ ╙

⅝⅛∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     5⌐ ( ₈DIN₉≤™℮⁹)─ ╩ ∆⁹ ⁸DIN│0.3ɡM⅛╠33.7ɡM≢

⇔√⁹ ⇔≡11 ⅛╠12 ⌐⅛↑≡ ⇔√⅜⁸ ⌐ ™⁸ ─1 │

⇔√⁹ 
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5 DIN─ 3 ⁸ ⅛╠ St.2 St.4 St.8  

4 ɨT ─ 3 ⁸ ⅛╠ St.2 St.4 St.8  


