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 ₈ ↔╖ ⌐ ℮♄▬○◐◦fi ⅜ ⅝⌂ ⌐⌂∫√↓≤⅜№∫√₉≤ ∫≡╙

™™⅛╙⇔╣⌂™╒≥ ≢│ ⌐∆╠ ╠⌂ↄ⌂∫≡⇔╕∫√♄▬○◐◦fi ⁹╕╢≢

─╟℮⌐╛∫≡⅝≡ ⅝⌂ ╩ ⇔⌂⅜╠▪♇≤™℮ ⌐ ⅞ ∫≡⇔╕∫√ ⅜№╢⅜

⌐│ ⅝⌂ ╩ ⇔≡™∫√⁹╙℮ ∕─ ╩ ╡ ∫≡╖╢↓≤│ ⌂↓

≤≢№╤℮⁹ 

 

₈♄▬○◐◦fi₉Ⱪכⱶ 

 5-1│ и⌐╟╡ ⌐⅔↑╢₈♄▬○◐◦fi₉≤™℮◐כ꞉כ♪─ ─

╩╕≤╘√╙─≢№╢⅜ 9(1997) ⅛╠ ⌐ ⇔ ╩Ⱨכ◒⌐ ₁⌐ ⇔≡

™╢⁹ ⅝⌂ ≤⇔≡│╒╪─ ─↓≤≢№∫√↓≤⅜╟ↄ ⅛╢⁹ 5-2│ ה

⌐⅔↑╢₈♄▬○◐◦fi₉≤™℮◐כ꞉כ♪─ ╩╕≤╘√╙─≢№╢⅜

─Ⱨכ◒╩╛╛ ™⇔⌂⅜╠ 14(2002) ╕≢ ™꜠ⱬꜟ≢ ⅜ ⇔≡™╢⁹╕√

5-3│ amazon ⌐⅔™≡♃▬♩ꜟ⌐₈♄▬○◐◦fi₉≤™℮ ⅜≈™√ ─ ─

╩ ⇔√╙─≢№╢⁹ 10(1998) ≤ 11(1999) ⌐ ⅝⌂Ⱨכ◒╩ ∫≡™╢⅜ ∕╣

│ ⅝ↄ ⇔≡™╢⁹ 

 ↓╣╠⅛╠ ╢≤ ⱴ☻ⱷ♦▫▪─ ╙ ─ ╙ ╒╪─ ─Ⱨכ◒╩ ∫√╙──

∕─ │╕╢≢ ─ ⅎ√╟℮⌐ ⅛⌐⌂∫≡⇔╕∫√↓≤⅜╟ↄ ⅛╢⁹₈♄▬○◐◦fiהⱩכⱶ₉

≤™℮ │ ℮═⅝≢│⌂™⅛╙⇔╣⌂™⅜ ≤⌂∫≡╖╣┌ ╣╙⌂ↄ₈Ⱪכⱶ₉≢│№∫

√⁹ 

 

 

 

5-1 ⌐ ╢♄▬○◐◦fi≤™℮ ─ 1 

                                                 
1 ≢₈♄▬○◐◦fi₉╩◐כ꞉כ♪⌐⇔≡  
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5-2 ⌐⅔↑╢ 2 

 

 
5-3 amazon⌐ ╢₈♄▬○◐◦fi₉ ─  

 

♄▬○◐◦fi ─  

 

 58(1983) 11 19 ⌐ ─ ─ ⅜ ⌐ ↕╣╢╕≢│

ⱬ♩♫ⱶ ⌐⅔↑╢ ─ ╛ ─ ⌐ ∆╢♄▬○◐◦fi ⅜ ╡ →╠╣╢

≢ ↔╖ ≤♄▬○◐◦fi─ │╒≤╪≥ ╡ →╠╣╢↓≤│⌂⅛∫√⁹ 

 58(1983)⌐ ↕╣√₈ ≤ ₉≢│ 5-4⌐ ⇔√≤⅔╡ ⌐ ⌐ ∆╢♄

▬○◐◦fi ⅜ ↕╣≡™╢⁹ 

 ⌐⅔↑╢♄▬○◐◦fi │ ⱬ♩♫ⱶ ≢ ⅜ ⇔√(1962 71 ) ─ ⌐

TCDD ⅜ ╕╣≡™√↓≤╛ ▬♃ꜞ▪ Ⱶꜝⱡ ☿ⱬ♁─ ─ ≢ TCDD ⅜

∆╢ (1976 )⅜№∫√↓≤ ◒כꜜכꜙ♬ ꜝⱩ◌♫ꜟ≢ ⌐╟╢ ⅜ ╠⅛

⌐⌂╡(1978 ) ⅜ ∟ ⅝∆╢↓≤⌐⌂∫√↓≤ №╢™│ Ⱶ☼ꜞכ ♃▬ⱶ☻ⱦכ♅≢

╩ ↕ⅎ╢√╘⌐ ↕╣√(1971 ) ─ ⌐ ─♄▬○◐◦fi⅜ ╕╣≡™√↓≤3

₁ ⅝⌂ ⅜ ⇔≡™√⁹ 

                                                 
2 ◘▬♩ ₈♄▬○◐◦fi₉≢ⱥ♇♩⇔√  
3 ─ │ ₈ ה ♄▬○◐◦fi ─∆═≡ ≤ (1983)₉⌐╟∫√⁹ 
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5-4 ≤ 1983.9.25  

 

 

 

 ⌂⅔ ╠ ≤⇔≡ⱬ♩♫ⱶ ⌐ ⇔√ ─ ₈ ↑╢ ₉4⌐│ ⌐╟╢

─ ⅜ ─╟℮⌂ ⌂ ≢ ⅛╣≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                 
4 ↑╢ p61 

♄▬○◐◦fi ה≡═∆─  

  

♄▬○◐◦fi ₈ⱬ♩♫ⱶ₉⅛╠₈♃▬ⱶ☼ה
ⱦ₉♅כ╕≢ ∕⇔≡₈ ₉ 

   

♬꞉♩ꜞ  

▬♃ꜞ▪⅛╠ 

  ☿ⱬⱡ─  

⅛╠ 

 ⌐⅔↑╢ PCB  

    ⅜╢♄▬○◐◦fi ─  

ה     ⅜╢♄▬○◐◦fi ─  

    ╟╡♄▬○◐◦fi╩  

    ⌐⅔↑╢ ─  

    ╠⅛⌐⌂∫√Ⱬ◐◘◒꜡꜡ⱨ▼fi  

▪ⱷꜞ◌⅛╠ 

    ≤ ꜝⱩה◌♫ꜟ  

    Ⱶ☼ꜞכ─♄▬○◐◦fi  

    ⌐ ⇔√ ₈♄▬○◐◦fi₉  

 

    ╩╘←╢ ─ ⅝ 

 

 

 

 

 

 

 

 

 

 

╩ ⅛╠╕⅛╣≡ ╣ ╣√ ⌂ ─╟↓╩ ∫√⅜ ╩ ┘≡∕╣│

⌂ ╩⅔┘≡™√⁹ ╣⇔√ √∟⅜ ╣⌠ ⌂ ≤ ⅎ√⁹≥↓╕≢╙∕╣⅜≈

≠ↄ─≢ │ ⅛ ─ ─ ─ ─⌂⅛╩ ™≡™╢╟℮⌂ ⅜⇔√⁹↓╣╒≥

⌂ ⌐╦√∫≡ ─ ─ ╩ ⇔≡⇔╕∫√⅛╠⌐│⅝∫≤ ⅛─ ⇔™ ⅜

↓╢⌐∟⅜™⌂™⁹ 

 

 

 

 



4 

◦ꜛ♇◒ 

 ╦⅜ ≢♄▬○◐◦fi ⅜ ⅝ↄ ╡ →╠╣√─│ 58(1983) 11 19 ─

⅜ ≢№∫√⁹ ⅜ ⇔√ ╩₈ ™♄▬○◐◦fi ↔╖ ⅛╠

  ⱪꜝ☻♅♇◒ ↑ ⌐ ₉≤ ⇔╩≈↑≡ ⅝ↄ ⇔√⁹∕─

ﬞ ╒≥ ⌐₈ ╠⇔─ ₉85 ≢ ₈ ─ ⌐│ ⅜™∫┐™⁹Ί ≤ ≤ ╩

⇔⌂™√╘⌐ ─ ╩₉≤ ∆╢ ⅜ ↕╣ ╕√ ─♄▬○◐◦fi

⅜ ↕╣╢∟╞℮≥ ─ 11 12 ⌐│ ⅛╠₈↔╖ ─

─ ⌐╟╡ ─ ⅛╠ ⌐ ─ ⅜ ↕╣√₉≤™℮ ⅜ ↕

╣√⁹∕╪⌂╦↑≢ ↓─ ─↔╖ │ ♄▬○◐◦fi≤ ─♄Ⱪꜟ◦ꜛ♇◒≢≡╪╛╦

╪╛─Ɽ♬♇◒⌐ ∫√⁹ 

 ≢│ ↕∫∕ↄ 12 ⌐₈ ⌐ ╢♄▬○◐◦fi ₉╩ ⇔

59(1984) 5 ⌐ ─ ⅜╕≤╘╠╣√⁹  

 ╦∏⅛ ╠∏≢ ↕╣√↓─ │ ⌐ ≢│ ┼─ │⌂™≢№╤℮

≤─ ≢ ╡╕≤╘╠╣≡™╢⁹ 

 ↓─ ─ ─ ⌐≈™≡│ ─ 5⌐ ⇔™⁹ 

 

 

 

 

 

 

 

 

 

 

 

5-5 58(1983) ♄▬○◐◦fi ⌐ ∆╢ ─  

 

                                                 
5 ≤ ─ ╦╡ ─ ∕─ ≤ 2012 

⅜™╕⅔ ⅎ⌐⌂╡╕⇔√╟℮⌐ │ ⌂™─∂╚⌂™⅛≤ ∫≡⅔╡╕∆⅜

─ ≤™√⇔╕⇔≡ ⌐ ≥╙↔╖ ─ ≢↔↨™╕∆─≢ ↔╖ ╩ ⌐⇔

√♄▬○◐◦fi─ ⌐≈⅝╕⇔≡ ⌐╟╣┌ ─ ╩ ∫≡ ≥℮ ⇔≡™

ↄ⅛≤™℮↓≤╩ ™√⇔√™≤ ∫≡⅔╡╕∆⇔ ∕╣⅛╠♄▬○◐◦fi ─ ⌐≈⅝

╕⇔≡│ ∕─ ─ ⅜↔↨™╕∆─≢ ∕℮™℮≤↓╤≤╟ↄ ╩™√⇔╕⇔

≡ ╩ ⅎ≡™⅝√™≤ ∫≡⅔╡╕∆⁹ 

⌐ ∆╢ 58 11 25  

ה ─  

⅜≥─╟℮⌂ ≤ ≢ ╩╛
∫√─⅛ ╕∏ ═≡╖√™⁹ ה ⌐
⅛╠♄▬○◐◦fi⅜ ↕╣√↓≤╩ ⇔√
─ ⅜№∫√⁹↓╣⌐│◘fiⱪꜟ⌐ ─
╙ ╪≢™√⁹ ↕╣≡╙ │⌂™

⅜ ─ ⅜≥─ ⅛ ⌂≥╩ ∆
╢ ⅜№╢⁹♄▬○◐◦fi │◗Ⱶ∞↑≢│
⌂ↄ ⌂≥ ↄ ⌐ ╩ ≈─≢

⌂≥ ≤ ╩ ╡ ⇔√™⁹ 

1983.11.19  

 

http://kokkai.ndl.go.jp/cgi-bin/KENSAKU/swk_dispdoc_text.cgi?SESSION=22574&SAVED_RID=1&SRV_ID=5&DOC_ID=6692&MODE=1&DMY=22611&FRAME=3&PPOS=61
http://kokkai.ndl.go.jp/cgi-bin/KENSAKU/swk_dispdoc_text.cgi?SESSION=22574&SAVED_RID=1&SRV_ID=5&DOC_ID=6692&MODE=1&DMY=22611&FRAME=3&PPOS=61
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↔╖ ─ ⅜  

 8(1996) ─₈▪◄ꜝ₉4 22 ⌐ ⌂ ⅜ ↕╣√⁹ 

─↔╖ ─ ⌐ ╗ ⅜ ♄▬○◐◦fi─ ⌐ ╩ ⅎ√

√╘ ≤™℮ ─ ╩ ⇔ ↔╖ ⅛╠─ ≤ ⌐╟╢ ≤─ ╩

═√≤↓╤ ↔╖ ⅛╠ 1,130ⱷכ♩ꜟ ─ ≢│ 43.8 ⅜ ⌐╟╡ ⇔≡™√─⌐

⇔ ∕╣╟╡ ─ ≢│ 20.3 ∞∫√⁹╕√ ∕↓⅛╠╒≥ ⅛╠⌠ ≢ ∂╟℮⌂

╩⇔√≤↓╤ ↔╖ ⅛╠ 1,000ⱷ

╠⅛ꜟ♩כ 1,300 ⱷכ♩ꜟ─ ≢│

50.5 ⅜ ≢№∫√─⌐ ⇔ 1,300

ⱷכ♩ꜟ⅛╠ 1,500ⱷכ♩ꜟ≢│ 30.7

1,500ⱷכ♩ꜟ╟╡ ™ ≢│ 25.0

≤™℮ ⌐ ∂╟℮⌂ ⅜ ╠╣√⁹ 

╙ↄ╙ↄ≤ ╩ ∆╢ ─

╩ ⅝ↄ →√↓─ │ ↔╖

⅛╠ ↕╣╢♄▬○◐◦fi⅜ ⌐

⅝ↄ ╩ ⅎ≡™╢≤™℮╟℮⌂

╩№√ⅎ√⁹ 

 ↓─ ╩ ⌐ ⌐⇔√ │

₈ ⅜⅝╣™ ⅞╢⌂№₉≤™℮↓≤

≢№∫√⁹1,100ⱷכ♩ꜟ⅛╠ 1,500ⱷ

℮™≥ꜟ♩כ ⅛ 400ⱷכ♩ꜟ─ ™≢

↓╣∞↑─ ⅜ ╢≤™℮↓≤│ ⅎ⌐ↄ™↓≤≢№∫√⇔ ∕↓⌐ ╗ ₁─ ⌐╟∫≡╙

│ ⅝ↄ ⌂╢│∏≢ √≤ⅎ┌ 7 ─ ─ ╩ ═≡╖╢6≤

5-6⌐ ∆╟℮⌐ 30 34 ─ ╩ ╗ ⌐╟╢ │ 22%≢№∫√─⌐

⇔ 60 64 ≢│ 51 ⌐ ∆╢⁹↓╪⌂ ⌂↓≤╩ ⇔≡ ╡ ꜟכꜟ│─╢≡ ∞⌂№

≤ ™≈≈ ╖ ╘√─∞⅜ ↕∆⅜⌐ ↕ⅎ╢≤↓╤│⅝∟╪≤ ↕ⅎ₈ ≤↔╖ ─

│ ⇔ ⌂™₉≤™℮ ─ ≤⇔≡ ─╟℮⌂ ⇔ ⅝╩ ⇔≡™√⁹ 

 

ᵑ ↔╖ ─ ╩ ↑≡™⌂™≤╖╠╣╢ ≢╙ ╩ ⇔≡ ∆╢↓

≤⅜ ⁹ 

ᵒ ⌐ ╡⅜⌂™⅛⌂≥─ ⅜ ⁹ 

ᵓ ⅛≥℮⅛─ ╙ ─ ⌐ ∫√╙─≢ ⌂╙─≢│⌂™⁹ 

ᵔ ♄▬○◐◦fi ⌐╟∫≡ ↓╡╛∆™≤╖╠╣╢─│ №╢ ─ ╛ꜞfiⱤ ∞⅜ ∕─↓

≤⅜ ⌐ ↕╣≡™⌂™⁹ 

 

 ─ ⅛╠∆╢≤↔ↄ ⅛⌂☻Ɑכ☻≢№╢⌐∑╟ ↓─╟℮⌂ ↕ⅎ╩⅝∟╪≤⇔≡™

√─│ ↕╣╢↓≤≢│№╢⅜ ⇔⅛⇔ ↓─ ─♄▬○◐◦fi ⌐ ∆╢ⱴ☻◖Ⱶ │

ꜟכꜟ╓╒ ─ ∫√ ∟─Ᵽ♩ꜟ┼≤ ⇔≡™ↄ↓≤⌐⌂╢⁹ 

 

                                                 
6 ─  

AERA 1996.4.22  
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5-6  

 

♄▬○◐◦fi  

╦⅜ ⌐⅔↑╢♄▬○◐◦fi ─ │ ⌐╟╢₈♄▬○◐◦fi ─

∆═≡(1984 )₉₈ ♄▬○◐◦fi(1986 ₉⅜ ≢№╢⁹⇔⅛⇔ ≤╙ ≤™

℮╟╡╙ ╩ ≤⇔√ ≤™℮ ⅜ ↄ ╩ ≤⇔√♄▬○◐◦fi ≤⇔

≡│ 1994 ─₈⇔─┘╟╢♄▬○◐◦fi ₉ ⅜ ≢№╤℮≤ ╦╣╢⁹⇔⅛

⇔ ╙ ◌ⱠⱵ ╩ ≤∆╢♄▬○◐◦fi ─ ⌂ ╩ ⇔≡™╢╙──

♄▬○◐◦fi≤ ─ ╩ ⌐ ⇔≡™╢≤™℮╦↑≢│⌂™⁹ 

 ♄▬○◐◦fi≤ ─ ╩ ⇔√ │ ∂ↄ ⌐╟╢₈♄▬○◐◦fi

┼─ ₉⅜ ≢№╤℮≤ ╦╣╢⁹∕╣ ⌡ ─ ⌐ ↄ─♄▬○◐◦fi ⅜

↕╣√⁹∕─ ∞∫√≤↓╤╩ 5-7⌐ ⇔√⁹ 

 

 

 

5-7 ♄▬○◐◦fi ⌐ ∆╢ ⌂  

 

0% 20% 40% 60% 80% 100%

20--24

30--34

40--44

50--54

60--64

70--74

( )

1984 1
1986 7
1994 7
1997 9
1998 2

1998 3

1998 3
1998 3
1998 3
1998 5
1998 7
1998 7

1998 9

1998 9

≤♄▬○◐◦fi⌐ ∆╢ │ 10(1998) ⌐ ⇔≡™╢⁹ 5-8│ ↓

╣╠─ ─ ⅛╠ ⌂ⱨ꜠כ☼╩ ⅝ ⅝⇔√╙─⁹⌂╪≤╙∆↕╕∂™┌⅛╡─

≢№╢⁹ 
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5-8 ─ ⌐ ╢♄▬○◐◦fi  
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♄▬○◐◦fi  

 ↓─╟℮⌂ ♄▬○◐◦fi ⌐ ⇔≡ ╩ ∆╢ ╙ ⇔∏≈ ≡ↄ╢╟℮⌐

⌂∫√⁹ 

 

 9(1997) 10 6 ─ ⅜ ⌐₈↔╖ ─ ╩

╢⌂₉≤ ∆╢ ╩ ⇔√⁹∕╣⌐╟╢≤ ₈♄▬○◐◦fi ≤⇔≡─↔╖ ─

│ ≢№╢⁹ ≢╙♄▬○◐◦fi │ ≢№╢⁹♄▬○◐◦fi │∕╣╒≥№╦

≡╢ ⅜⌂™⁹⌂−⌂╠┌ ⌐╟╢♄▬○◐◦fi ⌐╟╢ꜞ☻◒│ ⌐ ⇔≡™╢₉

≤™℮ ∞∫√7⁹ 

 

 

 10(1998) ⌐₈♄▬○◐◦

fi ─ ₉≤ ∆╢ ─ ⅜

↕╣√⁹◘Ⱪ♃▬♩ꜟ╙₈ ⅜ ⌂™ ╩

╛╘╤ ≥╙╩ ╗⌂⁹ ꜛ◦כ♥☺▪⅝⌂

fi↓∕ ∞₉≤ ⅛⌂╡ꜝ☺◌ꜟ⌂ ≢№╡

│ ♄▬○◐◦fi╩╘←╢ ─₈ ₉╩

∫ ⅛╠ ⇔╟℮≤ ℮≤⇔√ ≢ ─ 6

⌐≈™≡ ⇔≡™╢⁹ 

⌐ ♄▬○◐◦fi│ ₁─ ╩ ℮

─ ≢№╢ ≤™℮ ⁹ 

⌐ ─ ╙▪♩Ⱨכ╙ ╙♄▬○

◐◦fi─∑™∞ ≤™℮ ⁹ 

⌐ ⱬ♩♫ⱶ ─ ⌂≥≢ ⌂

⅜ ↕╣≡™╢ ≤™℮ ⁹ 

⌐ ⌂ │ ─ ⅛

╠∞ ≤™℮ ⁹ 

⌐ ♄▬○◐◦fi╩ ⇔≡⇔╕℮╒≥ ≢ ∆╣┌ ∞ ≤™℮ ⁹ 

⌐ ♄▬○◐◦fi╩ ∆╢↓≤⅜ ─ ∞ ≤™℮ ⁹ 

 ↓╣╠─ ≤ ⅜ ⅝ ↓⇔≡™╢ ╩₈♄▬○◐◦fi ₉≤ ┘√™≤∆╢ 13

⌐ ╢ │ ⌐▬fiⱤ◒♩─№╢╙─≢№∫√⅜ ─ №╢™│ ─ ₁

⅛╠ ⅝⌂ ⅜№∫√≤™℮╟℮⌂ │⌂™⁹∕╣ ⌐ ♄▬○◐◦fi◐ꜗfiⱭכfi⅜∆↕

╕∂⅛∫√≤™℮↓≤⌂─∞╤℮⁹ 

 

 

 ⌐ ╩ ∆╢ ─ ⅝⌂ ⅝│∕─ 2 ─ 12(2000) ⌐ ↓∫√⁹

⌐ ↕╣√₈ ⌐⅔↑╢♄▬○◐◦fi ─ ≤∕─ ₉≤ ∆╢ ─
8│ ∕╣╕≢─↔╖ ╩ ∆ ↄ═⅝ ≢№∫√⁹∕─ ─ │ ─╟℮⌂

↓≤∞∫√⁹ 

≤ ─ ─♄▬○◐◦fi ╩ ⇔√≤↓╤ ─♄▬○◐◦fi │ 1960

⅛╠ 1970 ⌐⅛↑≡ ≢№╡ ∕╣│ ≤⇔≡∕─ ⌐ ↕╣≡™√ PCP≤

CNP9⌐ ≤⇔≡ ↕╣√♄▬○◐◦fi ⌐ ⇔≡™√╙─≢№╡ ─ ≢╙

                                                 
7 ꜞ☻◒ 2004 
8 ⌐⅔↑╢♄▬○◐◦fi ─ ≤∕─ Vol.11 No.3 pp173-181 2000 
9 PCP Ɑfi♃◒꜡꜡ⱨ▼ⱡכꜟ  CNP ◒꜡꜡♬♩꜡ⱨ▼fi  

1998.19  
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∕╣╠ ⌐ ↕╣√ ⅜ ≤ ─ ╩⇔≡™√↓≤⅜╦⅛∫√⁹

↓─↓≤⅛╠ ⌐ ⇔≡™√ │ ∕─ ─ ⌐│ ─

⅜№╢⅜ ≤⇔≡ ⌂ ⌐ ┘≈ↄ ─ ⌐ ∆╢ │ ↕™⁹≈

╕╡ ♄▬○◐◦fi ─ │ ⌐ ⇔√ ─ ⅜ ⅝™─≢ ↔╖ ─ ╛

╩≥╪⌂⌐ ∫≡╙ √∟─♄▬○◐◦fi ╩ ⅝ↄ ∆╢↓≤│ ≢№╤℮

≤™℮↓≤≢ ∕╣╕≢─ ╩ ⅝ↄ ∆ ≢№∫√⁹ 

 

╠─  

╩ ∆↓≤⌐ ╙ ⅝⌂ ╩№√ⅎ√─│ 15(2003) 1 ⌐ ↕╣√

─₈♄▬○◐◦fi ─ ₉≤™℮ ∞∫√⁹₈1997 99 ⌐⅛↑≡

⌂ ╡ ⅜╡╩ ∑√♄▬○◐◦fi ⅞⅜ ≥─╟℮⌐⇔≡ ⅝√─⅛ ╕√ ←╟℮⌂ ∞

∫√─⅛₉≤™℮↓≤⌐≈™≡ ╠─ ⌐ ∆╢ ≢ ╘╠╣≡™╢

⅜ ─ ╙ ⅝⌂ │♄▬○◐◦fi ╩₈ ─♄▬○◐◦fi ₉≤ ∂

⌂ ╩ ╗ ≢№╢≤⇔≡™╢ ⌐№╢⁹ 

≈╕╡ │ ≢│₈ ⅜ ™ ⌠╢™₉≤─ ╩ ┘ ╕√ ⅛╠│₈ ⅞⌐

∫≡ ╩ ⌐ ℮◦☻♥ⱶ╩ ∫√₉≤™℮ ─ ╩ ┘╢↓≤⌐⌂∫√╦↑≢№╢⁹ 

⇔⅛⇔ ↓╣╙ ⌂↓≤⅛╙⇔╣⌂™⅜ ↓─ ─ │ ≢╙⅛⌂╡ ⅜№∫√⁹

⅛╠⅔╙╗╤⌐↓─ ╩ ╡ ⇔≡₈∆↔™ ⅜ ╕⇔√╟₉≤♬ꜘꜞ≤ ╖ ™╩∆╢

╛ ╩ │ ∫≡™╢⁹⅔∕╠ↄ ™√ↄ≡╙ ⅎ⌂⅛∫√↓≤╩ ╟ↄ∙

∫≡ↄ╣√≤™℮ ⅜№∫√─⅛╙⇔╣⌂™⁹ 

╟ↄ∙ ∫√≤™℮ │ ⅛⌐№╢≤ ℮⅜ ∕─ │∆≢⌐↓℮™℮ ╩ ↑ ╣╛∆™

⌐⌂∫≡™√≤™℮ ╙№∫√─∞╤℮⁹↓─ ⅜ ↕╣╢ ﬞ ⌐ ∆═≡─ ⌐

⇔™ ⅜ ↕╣ ─ ה ꜝ♇◦ꜙ⅜ ╦∫≡™√⁹ 

∕⇔≡ ♄▬○◐◦fi │↓─ ─ ≤≤╙⌐ ╕╢≢ ⅛╠ ╘√╟℮⌐ ⇔ ⱴ

☻ⱷ♦▫▪─ ─ ╩ ╡╢↓≤⌐⌂╢⁹ 
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♄▬○◐◦fi  

●▬♪ꜝ▬fi 

 ◦ꜛ♇◒ √≤ⅎ┌ 2(1990) 8 21 ⌐│ NHK ≡™⅔⌐☻כꜙ♬

─↔╖ ⌐⅔↑╢ ●☻ ─♄▬○◐◦fi ⅜ ⌐ ⅛∫√≤™℮ ⅜⌂↕╣

╢⌂≥ ♄▬○◐◦fi │ↄ∆┬╡ ↑≡™√⁹ 

│ 60(1985) ⅛╠ 5 ⌐ ╡₈ ⌐⅔↑╢♄▬○◐◦fi ─ ⱷ◌♬

☼ⱶ ⌐ ∆╢ ₉╩ ⇔ 2(1990) 12 26 │₈♄▬○◐◦fi

●▬♪ꜝ▬fi₉╩ ⌐ ⇔√⁹♄▬○◐◦fi⌐ ∆╢●▬♪ꜝ▬fi│ 9(1997)

⌐╙ ↕╣≡™╢─≢ ↓─ ⌐ ↕╣√●▬♪ꜝ▬fi│ ≢│ ⌐₈ ●▬♪ꜝ▬

fi₉≤ ┌╣≡™╢⁹ 

↓─●▬♪ꜝ▬fi─ │ ─╟℮⌐⌂∫≡™╢⁹ 

ᵑ ─↔╖ ─ ⌐⅔™≡ ╩ ╦∏ ─ ⌐ ⅜ ∂╢≤™∫√ ≢

│⌂™⁹ 

ᵒ ─ ⌐≈™≡│ 0.5♫ⱡ◓ꜝⱶ/ Nm 3 ⌐⌂╢↓≤⅜ ↕╣╢⁹ 

ᵓ ─ ⌐№√∫≡│ ─ ╩ ╢↓≤⅜ ≢№╡ ╩ ℮

⌐№∫≡│ ─ ─ ╩ ⇔≡ ⌂ ≢ ⌂

╩ ∏╢↓≤⁹ 

ᵔ ⌂ ≤⇔≡ ╛ ⌐ ╛ ─ ╩

╘√⁹ 

≢ ═╢ ●▬♪ꜝ▬fi⌐ ═╢≤ ╛⅛⌂●▬♪ꜝ▬fi⌐⌂∫≡⅔╡ ⌐₈↓╣⅛

╠ ╢ ⌐≈™≡│ ╩ ↑≡™⅝╕⇔╞℮₉≤™℮☻♃fi☻≢№╡ ↓╣⌐╟∫≡ ⌐ ⅜

∆╢↓≤│⌂⅛∫√⁹ 

 

●▬♪ꜝ▬fi 

 9(1997) 1 │₈↔╖ ⌐ ╢♄▬○◐◦fi ●▬♪ꜝ▬fi₉╩

⇔√⁹↓╣│ 6 ⌐ ⇔√₈↔╖ ⌐ ╢♄▬○◐◦fi ₉─

≤⇔≡≤╡╕≤╘╠╣√╙─≢ ₈ ●▬♪ꜝ▬fi₉≤ ┌╣√⁹ 

 ●▬♪ꜝ▬fi─ │ ⅝ↄ₈ ₉≤₈ ₉⌐ ⅛╣≡™╢⁹₈ ₉│

TDI ⅜ 1◐꜡◓ꜝⱶ№√╡ 1 10Ⱨ◖◓ꜝⱶ≢№╢↓≤╩ ╕ⅎ√╙─≢₈ ₉│₈

ꜞ☻◒ ─ 5Ⱨ◖◓ꜝⱶ₉╩ ≤∆╢ ╩╕≤╘√╙─≢№╢≤─ ⅜≈™≡™╢⁹

↓─ 10Ⱨ◖≤ 5Ⱨ◖≤™℮ ⅛╡⌐ↄ™ ⅜ ╕╣√ ⌐≈™≡│ ≢ ═╢↓≤≤⇔

≡ ●▬♪ꜝ▬fi─ │ ─╟℮⌐⌂∫≡™╢⁹ 

ᵑ ≤⇔≡ ╩ 80♫ⱡ◓ꜝⱶ N 3 ≤∆╢⁹ 

ᵒ ≤⇔≡ ─ ╩ 0.1♫ⱡ◓ꜝⱶ≤∆╢⌂≥ ─ ⌂≥⌐╟∫≡

╩ ↑√⁹ 

ᵓ ⌂ ╩ ⇔ ∆╢⁹ 

ᵔ ╛ │ ─ ╩ ∆╢⁹ 

ᵕ ⌐⅔™≡│ ─ ╩ ∆╢⁹ 

ᵖ ⌂ ─ ≤∕─ ─ ╩ ℮⁹ 

 √⅛∞⅛ 6 ⌐╕≤╘√∞↑≢╙ ™ↄ≈⅛─ ╩ ≈≤↓╤│№╢⁹√≤ⅎ┌

≤ ≤™℮ ╡│№╢⌐∑╟ │ 80 ♫ⱡ≢ │ 0.1 ♫ⱡ™℮─│№╕╡⌐ ⅜№

╢⁹ │₈ ─ ⌐ ╠⇔ ⌂ ╕≢ ∆╢ ₉≤↕╣≡™╢⅜ ꜠

ⱬꜟ⌐╟∫≡ ╩ ╘╢≤™℮─│ ⅛╡⌐ↄ™≤↓╤⅜№╢⁹ 

╕√ ╩ ⇔ ∆╢≤™℮─│⅛⌂╡ ⅝⌂ ≢№╢⁹ ≡ ⅎ√┌⅛

╡─ │ ↓─ │ ─ ™ ™╩⇔⌂⅜╠ ♄▬○◐◦fiⱣ♇◦fi◓⌐ ⅎ⌂↑╣
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┌⌂╠⌂™─⅛≤™℮ ⁹№╢™│ ⌂ ╩ ∆╢─│™™≤⇔≡╙ ∕╣╩ ∆

╢≤™℮↓≤│ ≢│ √╡ ─↓≤≢№╢⅜ ─ ⅛╠∆╢≤⅛⌂╡ ─™╢↓≤∞

∫√⁹≤™℮─╙ ↓─ ≢ ↄ ₁⌐ ╙ ↄ ⅎ ↑╠╣≡™╢ ≤≢╙™∫√ ⅎ

│ ₈™∫≤⅝╙ ↔╖─ ╩ ∆╢↓≤│≢⅝⌂™₉≤™℮↓≤≢№╢⁹↔╖─ ╩

⇔ ╩ ↕∑╢↓≤│ ∕─ ─ ╩ ⅛╠ ∆↓≤⌐⌂╡⅛⌡⌂™≤™℮

⅜№╢⁹↔╖─ ⅜ ⌐ ╣ ∕─ ╩ ╛ ⅜ ™ ╠⇔ Ⱡ☼Ⱶ⅜ ⇔ ⅜

℮™≥הההה⇔ ∕℮™℮ ∞↑│ ≤⇔≡╙ↄ™ ╘⌂↑╣┌™↑⌂™⁹ ⅜ ≢╙ ╩

╘≡│™↑⌂™≤™℮─⅜ ↔╖ ╩ ∆╢ ─ ─ ≢№∫√⁹∕℮⇔√ ≢

⅜ ♄▬○◐◦fi ⅜ ╩ ⅎ√ ╩ ╘╢⇔⅛⌂™⁹≥℮∆╣┌™™─∞≤™

℮ ™⁹╕⇔≡ ╘⌂↑╣┌™↑⌂™≤™℮ ⌐№╢ ─ ⅜№╢─⌂╠╕∞⇔╙

⌐ 800 ─ 1╕≢ ⅜╡ ⌂⅔⅛≈ ⌐ ⌂ ≤™℮ ⇔™╙─≢№╢⁹↔╖≤™℮

─┌╠≈⅝─№╢╙─╩ ⌐⇔√ ─ │ ─ │╟ↄ№╢↓≤≢№╢≤™℮─│

─ ⌐≤∫≡ ─↓≤≢№╢⁹ 

 ↓─╟℮⌂ ™╩ ⇔√╕╕ ↓─ ●▬♪ꜝ▬fi 12(2000) 1 ⌐♄▬○◐◦fi

⅜ ↕╣╢╕≢ ─╟℮⌂♄▬○◐◦fi ⅜ ╗↓≤⌐⌂╢⁹↨∫≤

→≡╖╢≤  

 

ᵑ 9(1997) 4 ⌐│ ─↔╖ ⌐⅔↑╢♄▬○◐◦fi ─ ⅜

╡≢ ↕╣√⁹ ─ ≢№╢ 80♫ⱡ◓ꜝⱶ Nm 3╩ ⅎ√ │ 72

6.3 ≢ ─꞉כ☻♩꞉fi≤⇔≡ ☿fi♃כ─ ⅜ ╩⌐⅞╦

∑√⁹ 

ᵒ 5 ⌐│ ⅛╠ ⌐₈↔╖ ─ ₉⌐ ∆╢ ⅜ ↕╣

√⁹♄▬○◐◦fi ⌂≥╩ ≤⇔≡ ⌂ ╡ 300♩fi ≢

╙ 100♩fi ≤∆╢╟℮⌂ Ⱪ꜡♇◒ ╡╩ ℮ ╩ ∆╢╟℮⌐ ↕

╣√⁹ 

ᵓ 8 ⌐│ ⌐ ℮♄▬○◐◦fi─ ╩ ∆╢√╘ ─

⅜ ↕╣√⁹ 

ᵔ 11(1999) 3 ⌐│ ♄▬○◐◦fi ⌐⅔™≡ ₈♄▬○◐◦fi

₉⅜ ↕╣√⁹ 

ᵕ 6 ⌐│ ₈♄▬○◐◦fi ₉⅜ ↕╣ ₈♄▬○◐◦fi─

TDI ⌐≈™≡₉─ ⅜ ↕╣√⁹ 

ᵖ 7 ⌐│ ₈♄▬○◐◦fi ₉⅜ ⇔√⁹ 

ᵗ 12 ⌐│ ∕╣∙╣─ ╛ ⌐ ∆╢

⅜ ≡ ↑⌐ ↕╣√⁹ 

 

12(2000) 1 ⌐ ₈♄▬○◐◦fi ₉⅜ ↕╣ ↕╠⌐∕─ 3

─ 14(2002) 12 ⌐│ ≢ ↕╣≡™√ ⌐ ∆╢ ⅜ ↕╣ ↓

╣⌐╟∫≡♄▬○◐◦fi ⌐ ∆╢ ─ ⅜ ⇔√⁹  
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5-9 ♄▬○◐◦fi ─  

TDI  

 TDI Tolerable Daily Intake ≤│ ⌐╦√∫≡ ⇔ ↑√ ─

⌐ ∆╢ ≢№╢⁹₈ ●▬♪ꜝ▬fi₉─ ≢╙ ═√╟℮⌐ №╠╝╢ │ ⌐

TDI ─ ⌐ ℮≤™℮↓≤⌐⌂╢╦↑≢№╢⅜ ╦⅜ ─♄▬○◐◦fi │ ↓─ TDI ─

⌐ ╡ ↕╣√⁹ ⌐ ℮≤ WHO ⅜ ╘√ ≤─ ⅝⌐ ↕╣√

╟℮⌂ ⅜№╢⁹ 

 2(1990) WHO │ TDI ≤⇔≡ 10Ⱨ◖◓ꜝⱶ kg ╩ ⇔√⁹ꜝ♇♩⅜ ╩ ↕

⌂⅛∫√ ⌐ 100 ╩ ⇔√ ≤ ↕╣≡™╢⁹ ⅜ TDI ╩ ⇔√─

│ ∕─ 6 ─ 8(1996) ⌐ WHO ─ ⌐ ─ ╩ ⇔ ∂ↄ 10Ⱨ◖◓ꜝ

ⱶ≤⇔√⅜ ∕─ ─ 12 ⌐ │ 5Ⱨ◖◓ꜝⱶ≤™℮ ╩ ⇔√⁹ ─ │ ─

╩ ∆╢√╘─ TDI ≢№╢─⌐ ⇔ ─ │ ╟╡ ⌐ ↕╣╢↓

≤⅜ ╕⇔™ ≤™℮↓≤≢₈ ꜞ☻◒ ₉≤ ↑╠╣√⅜ ⅛╡⌐ↄ™ ⅜№

∫√↓≤│ ╘⌂™⁹⇔⅛⇔ ↓─ ⅛╡⌐ↄ↕╩ ╗╕╙⌂ↄ ∕─ 10(1998) ⌐

│WHO ⅜ ⇔╩ ∫√⁹TDI ≢ 1 4Ⱨ◖◓ꜝⱶ≤™℮ ≢№╢⁹4Ⱨ◖◓ꜝⱶ╩

≤⇔ ⌂ ≤⇔≡ 1Ⱨ◖◓ꜝⱶ ≤∆╢≤™℮↓≤≢№∫√⁹ 

 ↓℮⌂╢≤ ╦⅜ ╙ ⇔╩∑↨╢╩ ⌂ↄ⌂╢⁹ 11(1999) ⌐│ 4Ⱨ◖◓ꜝⱶ≤∆╢

⅜ ↕╣≡™╢⁹⇔⅛⇔ 1 Ⱨ◖◓ꜝⱶ≤™℮ ⌂ │≥℮⇔√─⅛≤™℮↓≤⌐⌂╢

≤ ∫≡⇔╕℮⁹∕─ ─ ─ │ 2Ⱨ◖◓ꜝⱶ╩ ⅎ≡™√─≢ 1Ⱨ◖◓ꜝⱶ

≤∆╢≤√™⅜™─ │ ╩ ⅎ≡⇔╕℮⁹∂╚№ │™™─⅛≤™℮≤ WHO ─ ⌐

╟╢≤ ─ │ 2 6 Ⱨ◖◓ꜝⱶ≤™℮↓≤≢№╢⅛╠ ╦⅜ ≤ ™│⌂™⁹∕╣⌂

─⌐ WHO │ 1Ⱨ◖◓ꜝⱶ≤╕≢ ∫≡⇔╕∫√─⌐ ⇔ ─ │∕↓╕≢│ ╖ ╘⌂

™─│ ∞≤™℮≤ ↓╣│╙℮ ─ ™∞╤℮≤™℮↓≤⌐⌂╢─⅛╙⇔╣⌂™10⁹ 

 

                                                 
10 ≢│⁸ ╦⅜ ─♄▬○◐◦fi ─ │ 1Ⱨ◖◓ꜝⱶ╩ ∫≡™╢⁹ 

─
⅜

2,3,7,8ה ♄▬○◐◦fi⅜

∆═≡≢ ↕╣√↓≤⁹
ה │ ↑ ─ⱪꜝ☻♅♇◒

╠⇔™↓≤⁹

↔╖ ⌐ ╢♄▬○◐◦fi
●▬♪ꜝ▬fi ●

▬♪ꜝ▬fi

⅜↔╖ ⌐⅔↑╢♄▬○
◐◦fi ─ ╩

ה ─ ╩ ╡
≢ ⁹℮∟⁸ ⅜ ─
─ ng-TEQ ╩ ⅎ≡™√⁹

↔╖ ⌐ ╢♄▬○◐◦fi ●▬♪ꜝ▬fi
●▬♪ꜝ▬fi ╩

↔╖ ╩ ┌™∂╪─ ╩

♄▬○◐◦fi ⅜
TDIה pg-TEQ/kg/

ה 0.6pg-TEQ/m3)⁸ 1pg-TEQ/l)⁸
(1000pg-TEQ/g

ה 0.1ng-TEQ/m3⌂≥)⁸ 10pg-TEQ/l)

fi◦◐○▬♄ה ─ ⌂≥

─
⅜

2,3,7,8ה ♄▬○◐◦fi⅜

∆═≡≢ ↕╣√↓≤⁹
ה │ ↑ ─ⱪꜝ☻♅♇◒

╠⇔™↓≤⁹

↔╖ ⌐ ╢♄▬○◐◦fi
●▬♪ꜝ▬fi ●

▬♪ꜝ▬fi

⅜↔╖ ⌐⅔↑╢♄▬○
◐◦fi ─ ╩

ה ─ ╩ ╡
≢ ⁹℮∟⁸ ⅜ ─
─ ng-TEQ ╩ ⅎ≡™√⁹

↔╖ ⌐ ╢♄▬○◐◦fi ●▬♪ꜝ▬fi
●▬♪ꜝ▬fi ╩

↔╖ ╩ ┌™∂╪─ ╩

♄▬○◐◦fi ⅜
TDIה pg-TEQ/kg/

ה 0.6pg-TEQ/m3)⁸ 1pg-TEQ/l)⁸
(1000pg-TEQ/g

ה 0.1ng-TEQ/m3⌂≥)⁸ 10pg-TEQ/l)

fi◦◐○▬♄ה ─ ⌂≥
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™─ ≤  

 ↓╣╠─ ™─ √∟─ ─ ╡─♄▬○◐◦fi ⅜≥─╟℮⌐ ⇔√⅛≤™℮≤

⅔⅔╕⅛⌐ ∆╣┌ №╢™│ ─♄▬○◐◦fi │ ⌐№╡ ⌐

∆╢♄▬○◐◦fi │ ⌐ ⇔√≤™℮↓≤⅜≢⅝╢∞╤℮⁹∕╣╠╩ ⌐

⌐╕≤╘╢⁹ 

 

♄▬○◐◦fi 11 

 5-10│ ─♄▬○◐◦fi ─ ╩ ⇔√╙─≢№╢⁹ ╩ ⅝™∏╣╙

⌐№╢⁹ ⌐ ─♄▬○◐◦fi ─ ⅜ ≢№╢⁹ 

 

♄▬○◐◦fi 12 

 5-11│ ─♄▬○◐◦fi ─ ╩ ⇔√╙─≢№╢⁹ ₁ ╩ ⇔≡⅔╡

21(2009) │ 9(1997) ⌐ ═≡ 35%╕≢ ⇔≡™╢⁹ 

 5-12│ 21(2009) ⌐⅔↑╢♄▬○◐◦fi ─ ╩ ⇔√╙─≢№╢⅜

⅛╠─ ⅜ ⌐ ™⁹ 

 

♄▬○◐◦fi 13 

 ─♄▬○◐◦fi │ 5-13⌐ ⇔√╟℮⌐ 20pg-TEQ/g-fat ≢ ⇔≡™╢⁹

⌐│ 5-14⌐ ⇔√╟℮⌐ ⅜ ↄ⌂╢⌐≈╣ ↄ⌂╢ ⅜№╢⁹ ⌐│

5-15⌐ ⇔√╟℮⌐ ─ⱪכꜟ◓─ ⅜ ™ ⅜№╢⁹ ⌐│ 5-16

⌐ ⇔√╟℮⌐ ⅜ ™ ⅜№╢⁹ ⌐│ 5-17⌐ ⇔√╟℮⌐ ⌂

│ ╘╠⌂™⁹ 

 

↔╖ ⅛╠─♄▬○◐◦fi  

 5-18│ ↔╖ ⅛╠─♄▬○◐◦fi ─ ─ ╩╕≤╘√╙─≢№╢⅜ ♄▬

○◐◦fi ⅜ ⇔√ 9(1997) ⅛╠ ⌐ ⇔ ⅜ ⌐╙ ↕╣√

14(2002) 12 │ ⅝ↄ ⇔≡™╢⁹ 

 5-19 │ ↔╖ ─♄▬○◐◦fi ─ ╩ ⇔√╙─≢№╢⅜

14(2002) ╩ ⌐⇔≡ ⅝ↄ ↕╣≡™╢⁹ 

 5-20│ ↔╖ ⅛╠─♄▬○◐◦fi ≤ ─♄▬○◐◦fi ─

╩ √╙─≢№╢⅜ ⅜ ≢№╣┌ ⌐╒≤╪≥ ╩ ⅎ⌂™⁹↓╣│

╦⅜ ⌐⅔↑╢ ─ ⅜ ⌐╟∫≡™╢↓≤╩ ⅎ╣┌ ─↓≤≢№╢⁹ 

 

 

 

 

 

                                                 
11 ♄▬○◐◦fi ⌐ ╢ ⌐≈™≡ 22 12 17  
12 ⅛╠─♄▬○◐◦fi ─ ⌐≈™≡ 23 10 8  
13 ♄▬○◐◦fi ╩│∂╘≤∆╢ ─ ┼─ ┘ H23.3 
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5-10 ─♄▬○◐◦fi ─  
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5-11 ─  
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5-12 21  

 

 

5-13 ♄▬○◐◦fi ─  
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5-14 ─ ♄▬○◐◦fi  

 

5-15 ≤ ♄▬○◐◦fi  

 

5-16 ─ ♄▬○◐◦fi  
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5-17 ≤ ♄▬○◐◦fi  

 

 

 

5-18 ♄▬○◐◦fi ▬fiⱬfi♩ꜞכ 
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5-19 ↔╖ ⅛╠─♄▬○◐◦fi ─  

 

 
5-20 ↔╖ ⅛╠─♄▬○◐◦fi ≤ ─  

 

5-21  

 

0

1

2

3

4

5

6

7

8

9

H12 H13 H14 H15 H16 H17 H18 H19 H20

D
x
n

(n
g-

T
E

Q
/m

3
N

)

4t/h 2 4t/h 2t/h

4t/h 0.1ng/Nm3

2 4t/h 1ng/Nm3

2t/h 5ng/Nm3

0.13 ᵑ-1 0.01 ᵑ-2 0.01 ᵑ-3

0.12 ᵒ 0.01 ᵒ 0.01 ᵒ

0.78 ᵓ
ה 0.04 ᵔ

ה 0.01
ה 0.00

ה 0.00

∕─ 0.00

1.30 0.87 0.86 4

⌂
≢ ╙ ╩ ↑╢ ─

(TDI) 80ng/Nm3 1ng/Nm3 0.1ng/Nm3

0.84

0.86

⁷⁷

⁷⁷

⁷
⁷

⁷⁷

0.01

0.01

ᵓ │ ≤ ─ ≤≢ │⌂™╙─≤∆╢⁹

ᵕ

ᵑ ╩20 ≤∆╢⁹ ─ ─ ╩15m3≤∆╢⁹
ᵑ-1 80*1,000/200,000*15m3/50kg      ᵒ-2 5*1,000/200,000*15m3/50kg⁷⁷ᵒ-3

0.78
0.04

ᵕ ᵕ

ᵔ ה │ ⌐ ↕╣╢ ⅜ ≢ ↕╣≡™╢≤│ ∏⇔╙ ⅎ⌂™↓≤⅛
╠ │⌂™╙─≤∆╢⁹
ᵕ∕─ ─ ⌐≈™≡│ ─ ╩ ⇔ ─♄▬○◐◦fi ≤ ∂
≢ ∆╢╙─≤∆╢⁹

0.23 0.02 0.02

ᵒ ⌐≈™≡│ ─♄▬○◐◦fi ≤ ∂ ≢ ∆╢╙─≤∆╢⁹
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ꜞ☻◒◖Ⱶꜙ♬◔כ◦ꜛfi 

≤⇔≡─↔╖ ─  

↔╖ │ ₁⌐⌂ↄ≡│⌂╠⌂™ ≢│№╢⅜ ⌐│ ↕╣⌂™

≤™℮ ⅜№╡ ─ ⌐ ⇔≡│♩ꜝⱩꜟ╩ ∆╢↓≤⅜ ™⁹ 

5-22│ ︣ ☿fi♃כ⅜ 9(1997) ⌐ ─ 669 ⌐▪fi◔כ♩ ╩⇔√

╩ ⇔√╙─≢№╢⅜ 20%─ ≢ ╛ ─ ⌐ ∆╢ ⅜ ∂≡™╢

≤ ⇔≡™╢⁹ 

5-23 │ ─ ↄ⌐ ↕╣√ ∆╢⅛ ∆╢⅛╩ ⇔√ ≢№

╢⁹ ⅜ ⌂╢─≢ ⌐ │≢⅝⌂™⅜ ↔╖ │ ╛ ╒≥≢│⌂™⌐⇔

╤ ─ ⅜ ™ ≢№╢↓≤⅜ ⅛╢⁹ 

↔╖ ─↔╖ ─ ⌐ ∆╢ ⌂╠┘⌐ ─ ╡ ╖│

⅝ↄ ─ 3 ⌐ ↕╣╢⁹ 

  ↔╖ ╛ ↔╖ ⌐ ↕╣╢  

  ─▪ⱷ♬♥▫ ╩ ⇔√  

  ♄▬○◐◦fi ⌐ ™ꜞ☻◒◖Ⱶꜙ♬◔כ◦ꜛfi╩ ⇔√  

│ ⌐⅔↑╢ ה ─ ⌂╠┘⌐ ─ ╩ ≤⇔≡

⌐↔╖ ─ ⅜ ╦╣√ ≢№╢⅜ ⅜╕∞ ⌂ ╙ ↄ

∕╣╩ ≤⇔≡ ⅜ ⇔√ ⅜ ™⁹ │ ⌐≈™≡ ─ ╩

⇔ ∕─ ≡ ⅎ ⌐№√╢╙─≢ ↔╖ ⅜ ≈ ─▬ⱷכ☺╩ ∆╢√╘⌐▪ⱷ

♬♥▫≤™℮ ⅜ ↕╣√ ≢№╢⁹ │ ♄▬○◐◦fi ⌐ ℮ ה ꜝ

♇◦ꜙ─ ≢№╡ ꜞ☻◒◖Ⱶꜙ♬◔כ◦ꜛfi─ ⅛╠─ ⅜ ∂╠╣√⁹ 

≢│ ∕╣∙╣─ ⌐⅔↑╢ ─ ╩ ═╢↓≤≤∆╢⁹ 

 

5-22 ⌐ ∆╢ ─ 14 

 

 

 

 

 

 

 

 

 

                                                 
14 ( ) ☿fi♃כ ≤ ⌐ ∆╢ 9  
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15 ↔╖ 16 17 18 18 
 

5-23 ─ ↄ⌐ ⇔√╠ ⅛ ⅛ 

 

↔╖ ≤ ↔╖ ─ 1975  

↔╖ ⅜ ─ ⌐⌂∫≡ ⌐ ⌂ ⅜ ╕∫√⁹ 

5-24 │ יִ ─ ╩ ⇔√╙─≢№╢⅜ 1 ⅛╠ ╕

≢─ 10 ≢╒╓ ╡─ ⅜ ⇔√╙─≤ ╦╣╢⁹ ↔╖ ≤ ↔╖

│↓─ ⌐ ⇔√⁹ 

5-25 ⌐ ↔╖ ≤ ↔╖ ─ ≤ ╩ ⇔√⁹≤╙⌐ ─

─ ⅜ ⌂ ≤⌂∫≡ ⇔√ ⅜ ≤⌂∫√╙─≢№╡ ↓─

│ ─ ⌐╟╢ ⅜ ⌐ ⇔√⁹↓─ ╖↔⌐╙≥│☻כ◔─≈2 ─ ≤

↔╖ ─ ⌐ ⅜ ≢⅝≡™⌂™↓≤╩ ≤⇔≡ → ∕─ ⌐№√∫≡│

≢№╢ ≤≤╙⌐ ≤⇔≡─ ─ ╩ ⇔ ↔╖ ┼─ ┼─

╩ ╘≡™╢⁹ ─ ≤⇔≡│ ╩ ⇔√ PR ◦fiⱳ☺►ⱶ⌂

≥⅜ ≢№╢⁹ 

 

  5-24 ─ ↔╖  

 
 (t/ ) 

  

 38 42  24 773 4 955 

 43 46  37 950 9 488 

 47 50  47 889 11 972 

 51 55  41 567 8 313 

 56 60  30 643 6 129 

 61 2  34 548 6 910 

  3  7  45 225 9 045 

  8 14  41 561 5 937 

 15 19  14 027 2 805 

                                                 
15 ₈↔╖ ⌐ ∆╢ ₉ 63 10  
16 9 10  
17 ⌐ ∆╢ 2 7  
18 ◄Ⱡꜟ◑הכ ⌐ ∆╢ 53 3  
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5-25 ↔╖ ≤ ↔╖ ─ ≤  

 ↔╖ 19,20 

46(1971) 9  

↔╖ 21 

50(1975) 7  

 

 

 

 

 

 

─ │ ⅜

≢№╡ ┼─ ⅜ ⌐ ⇔√⁹↓

─ ╩ ⇔≡ ┼↔╖╩

∆╢ │ 1 5,000 ⌐ ╪≢™√≤™╦╣

≡™╢⁹↓℮⇔√ ─ ≢ 46(1971) 8

│ ⌐ 15 ─ ─

╩ ╘√⁹↓╣⌐ ⇔≡ │ ╩

↕∑ │₈ ↔╖

₉╩ ↕∑ 27 ⌐ ≤ 22

⌐ ⇔≡ ₈↔╖─ ─ ₉⌂≥⌐

∆╢ ╩ ⇔√⁹ 28

⅛╠₈↔╖ ₉⅜ ↕╣√⁹ 

 ─ │ Ᵽ♇♅ ⅜ ↕╣≡

™√⅜ │ 30%≤ ⌐ ↄ ─↔╖│

≡⌐╟╡ ⇔≡™√⁹⇔⅛⇔ ─ ─

╩ ⌐ ⅎ≡™√⌐╙⅛⅛╦╠∏ ⇔™

⅜ ⌐╟╡ ≥⅔╡ ╕⌂™≤™℮

≢ 49(1974) ─◓ꜝ►fi♪≤⇔

≡ ╦╣≡™√ ⅜ ⇔ ∕─ ╣

⅛╠●☻⅜ ∆╢≤™℮ ⅜ ⇔

─ ╛ ∕─╙─┼─ ╩ ⅝

↓⇔√⁹ 

50(1975) 7 ₈ ─

─ ╩ ╘╢ ₉⅜ ⌐ ↕

╣╢⌐ ╪≢ ╕╡ ─ ≢₈↔╖

₉⅜ ∑╠╣√⁹ 

 

 

 

─

 

46(1971) 9 28 ↑─ ⌐╟╢

₈↔╖ ₉─ │ ─≤⅔╡⁹ 

 ŋ ─↔╖│ 10 ≢ 2.3 ⌐ ⇔√⁹ 

 o ⌐╙₈ⱪꜝ☻♅♇◒─ ₉₈ ↔╖

─ ₉₈ ⌂ ─ ₉

⅝⌂ ⅜ ⅝≡™╢⁹ 

 ɔ ↓╣│ ─╙√╠⇔√ ⅝⌂└

∏╖≢№╡ ⅜ ─

⌐ ∆╢ ─ ╩

∆╢═⅝⁹ 

 ᴖ ↓─╟℮⌂ ╡ ╢↔╖─ ⌐ ₈↔╖

₉╩ ⇔ ╩ ╘√™⁹ 

 ᴗ ─ ⌂ ╩ ⌂⅜╠ ⌐╙

≤≠⅝ ≤ ─ ╩

⌐ ⇔≡╕™╡√™⁹ 

 

50(1975) 7 24 ↑≢ ⌐╟╡

∑╠╣√₈↔╖ ₉─ │ ─≤

⅔╡⁹ 

ᵑ ↔╖ │ 48 50 ─ 3 ≢ 2 ⌐

⁹ 

ᵒ 30%≤ ─ ∟ ╣│ ↄ

∆╢≤↓╤≢№╢⅜ ⌐ ↑≡

⇔≡™╢≤↓╤⁹ 

ᵓ ≢│ ↔╖

╩ ≤⇔√ ╩ ∆╢↓≤≤⇔≡

™╢⁹ 

ᵔ ─ ⌐ ∆╢ ⅜ ╠╣≡™⌂

™⅜ ⌐ ⌂ ╩ ∂ ─ ≤

⌐ ╘╢─≢ ≢ №╢↔ ╩⅔ ™

⇔√™⁹ 

ᵕ ─ │ ∆╢ ─ ≤╙ ™⅛⅛╦

╡─№╢ ≢№╢─≢ ⅜↔╖ ⌂≥

⌐ ╩ ≈═⅝≢№╢⁹  

 

∕

─

─

 

ה 46(1971) 11 ↔╖ ╩

⇔₈ ─↔╖ ─№╡ ₉⌐≈™≡

╩ ⇔√⁹ 1 ⌐╕≤╘╠╣√

≢│₈ ─ │ ∞↑≢│⌂ↄ

╖∏⅛╠⌐╙№╢₉ ─ ⅎ ⅜╕≤╘╠

╣√⁹ 

ה │ ╛◦fiⱳ☺►ⱶ╛

╩ ∂≡ ─ ╩ ∫√⁹

⌐╟╢≤ ∕─ ─ ╩ ╗↔╖

⌐ ∆╢ ─ ⅜ ╘╠╣√⁹ 

ה ╩ ≤∆╢₈↔╖ ₉⅜

↕╣╢⁹ 

ה ⌐ ╩ ╢√╘⌐

68 1250

⌐  

ה ┼─ ╩ 2000 ╩  

כ♃☻ⱳה ♅ꜝ◦ ─ PR ╩  

5ה ╩ S51.6  

ה ☿fi♃כ╩ S51.11  

ה ≢ ↔╖ ╩ S51~S53  

ה ─ (400t/ )⅜ S51.8  

 

                                                 
19 ◗Ⱶ ≤ Vol.17 No.4(1972) 
20 (2000) 
21 ─↔╖ ≤ ⌐≈™≡ ≤ Vol.11 No.2(1976) 
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─▪ⱷ♬♥▫ ╩ ⇔√ 1980 ⅛╠  

60(1985) ⅛╠ ─ ≡ ⅎꜝ♇◦ꜙ⅜ ╕∫√⁹↓─ ⌐│ 5-2622⌐

╢╟℮⌐ ↔╖ ─ ╛ ─ ╛↔╖∕─╙─⅜ ≈▬ⱷכ☺─ ↕⅜

╩ ⌐⇔≡™╢≤ ⅎ╠╣≡™√⁹ 

∕─╟℮⌂ ─ ≢ ↔╖─ ≈ ─▬ⱷכ☺╩ ∆╢√╘⌐▪ⱷ♬♥▫─ ⅜ ╡ ╣

╠╣╢╟℮⌐⌂∫√⁹ 5-27│ ⌐ ╢▪ⱷ♬♥▫─ ╩╕≤╘√╙─23≢№╢⅜

↔╖ ╛ ─ ─ ╙ ⅝⌂ ≤⌂∫√⁹ 

↓─ ↕╣√▪ⱷ♬♥▫ ─ ╖│ ─╟℮⌂↓≤≢№∫√⁹ 

ᵑ ─ ┼─  

5-28 │ ╠⅜ ─ ─ ⌐ ⇔≡ ⇔√ ╩ ⇔√╙─24≢№╢⅜

∕╣╕≢─₈ ─◌Ᵽ₉כ≤⇔≡─ ≠↑⌐ ⅎ≡ ↔╖ ⌐ ∆╢ⱴ▬♫☻─

╩ ╠→╢√╘⌐₈◦fiⱲꜟ ₉₈ ₉₈ ⇔╖╛∆↕₉╩ ∆╢╟℮⌐⌂∫√⁹ 

ᵒ ●☻─ ∑  

⌂ ●☻ ╩ ∆╢↓≤⌐╟∫≡ ─ ╟╡╙ ⇔™ ╩ ≤⇔

─ ≤ ┼─ ╩▪Ⱨ⁹√⇔ꜟכ 

ᵓ  

⌐ ⌐⅔↑╢ ⌐╟╢ ─ ╩ ∆╢√╘⌐ ●☻ ⌐ ─ ⅝

╖╩ ℮ ╩ ⇔√⁹ 

ᵔ ◄▪◌כ♥fi⌂≥  

ⱪꜝ♇♩ⱱכⱶ ⌐↔╖Ⱨ♇♩⅛╠─ ⅜ ⌐ ∆╢↓≤╩ ∆╢√╘─◄▪◌

╩fi♥כ ⇔√⁹ 

ᵕ ⌂≥─  

⅜ ≢⅝╢╟℮⌂ ⱪכꜟ╛ ─ ┼─ ⌐ ╩

⇔√ ╩ ⇔√⁹ 

ᵖ ↔╖ ─▬ⱷכ☺ 

↔╖ ─ ─₈┤╣№™ ₉ ╩ ∂≡ ╛ ┼ ╩☻ⱦכ◘─ ℮

╛ ♦◙▬fi─ ╩ ℮↓≤⌂≥⌐╟∫≡ ─▬ⱷכ☺─ ╩ ∫√⁹ 

 

⌂⅔ 55(1980) ⅛╠ ⌐ⱴ☻ⱷ♦▫▪╩ ⇔√ ─ ⅜ ┌╣25 ⌐

(1989) ─ TOKYO SLIM õ89 ─ │∕─ ⌐ ⇔√⁹↓╣╠─ │ ⌐↔╖

╩ ≤⇔√◐ꜗfiⱭכfi≢№╡ ─ ⌐ ℮ ╩ ≤⇔√╙─≢│⌂⅛∫√⅜

↔╖⌐ ∆╢▬ⱷכ☺▪♇ⱪ⌐ ⅝ↄ ⇔√⁹ 

 

                                                 
22 ↔╖ ⌐ ∆╢ 1988.6 
23 ≤╪╓≤▪ⱷ♬♥▫ ≤ Vol.31  No.8  pp47-54(1986) 
24 ─ ♦◙▬fi ∕─ ≤ Vol.10 No.3 pp.215-229(1999) 
25 ⌐ ─ ╩ Vol.9.No. 100. 1983 
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5-26 ↔╖ ⌐ ∆╢  

 

 

 

 

 

 

 

 

 

 

 

5-27 ↔╖ ≤▪ⱷ♬♥▫⌐ ∆╢  

3.2 78.5

41.2 39.2

47.5 21

0.1 20

8 5.8

2.8

1.3

1
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1.1



25 

5-28 ↔╖ ─♦◙▬fi─  

 

 

 1976 ─          1983 ─  

 

 

 

 

 

 

 

 

 

 2001 ─  

─ ╛ ─ │ ≤ ⌐ ⅝ↄ

⇔≡™╢⁹ 

│ ™ ╩ ≤⇔ ↔╖ ⅝

⅛╠ ┼─▬ⱷכ☺─ ╩ ∫≡™

╢⁹ │ ╩↕fiכꜞ◒≡∫╟⌐

⇔ ⌐ ─ ╩ ╣╢↓≤⌐╟∫≡

≤⇔≡─▬ⱷכ☺─ ╩ ∫≡™

╢⁹ │ ⌐ ⌂ ≤⇔≡

─◦fiⱲꜟ≤∆╢↓≤╩▪Ⱨ⁹╢™≡⇔ꜟכ 


