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╛╗╩ ∏ ≢─ ⁸ ╩ ℮ ⌐│ ─ ╩ ╢⁹ 

(1)   

(2)   

(3)   

(4)   

(5)   

(6)   

(7)   

a)  

15  

b)   

c)   

(8)   

a)   

b)   

c)   

d)   
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2.2  

 

≢ ™─│⁸ ⁸ ⁸⅔╟┘∕─ ≢№╡⁸╒≤╪≥│ ⁸

─ ⌐╟╢⁹⇔√⅜∫≡⁸ ≢─ ⅜ ⌐ ∆╢─⅜ ≢№╢⁹↕╠⌐

╩ ←√╘⌐│ ─ ╩ ╢ ⅜№╢⁹ 

(1)  ⌐│⁸ ∏ Ⱬꜟⱷ♇♩ ╩ ∆╢↓≤⁹ 

(2)  ─ ⌐ ╠⌂™╟℮⌐∆╢↓≤⁹ 

(3)  ≥℮⇔≡╙ ─ ≢ ╩⇔⌂↑╣┌⌂╠⌂™≤⅝│⁸ ⌐ ╩⅛↑

≡ ╩ ∆╢╟℮⌐∆╢↓≤⁹ 

(4)  ≢ ∆╢ ⁸ ⌐│ ╡ ⁸ ╡ ⌂≥╩ ∫≡ ⇔⌂™╟℮⌐∆╢⁹ 

 
ה 2.3 ─  

 

 

(1)  1  

(2) 

 

(3)  

(4)  

(5)  2

 

(6)  

(7)  
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III -III  ⌐ ∆╢ ⌐≈™≡ 
 

 

 
 

 ̧ !  

 

 
 

 ̧ ! 

 ̧ ! 

 
 

 

   

 

 

 

 

 

 

 ̧ ! 

 ̧ ! 
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 ̧  

 ̧ !    ! 

 ̧ ! 

 ̧ ╩ ℮ ⌐│⁸ ⌐ ⇔≡ ה ⅜ ↓╠⌂™╟℮⌐ ⌐ ╩ ℮═

⅝≢№╢⁹ 

 

 

 

  

  



 

-  30 -  

 

 

1  

 
1.1  

(1)   

 

(2)   

 

(3)  ─♅▼♇◒ 

 

 

1.2  

(1)  

Kel- F

 

(2)  

 

(3)  

 

(4)  

 

 

(5)  

 

(6)  

 

(7)  

ŉ
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1.3 ⱳfiⱪ 
  

 

(1)   

 

 

(2)   

 

 

(3)   

 

 

1.4 ─  
⁸ ⇔≡╙ ⌐ ╠⌂™╟℮⌐ ╩≈↑⁸ ─ ╩│⅛╢↓≤⁹ 

 

(1)  

(normally open) (normally closed NC)

 

(2)  

 

      

(3)  
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2  
 

2.1 ⌐╟╢  
 

(1)   

 

(2)   

 

(3)   

 

 

2.2  
   

(1)  

  

 

  

 

 
 

(1)  

ⱴ▬◒꜡☻▬♇♅  

 
 

                        
◌►fi♃כ►▼▬♩ 

ⱴ
▬
◒
꜡
☻
▬
♇
♅ 

     

1 ⱴ▬◒꜡☻▬♇♅  

2  ⱨ▫ꜟⱶ ⁸ ⁸     
 

(2)  

2

 

 
 

(2) ≤  
 

ⱴ  ▬  ◒ ꜡  ☻  ▬  ♇  ♅ 
 

 

100V   

 2 

 

 

 

 

ŉ
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3 ⁸  

 

(1)   

 

 

 

(2)   

 

 

 

(3)   

 

 

 

4 ♪ꜝⱨ♩♅ꜗfiⱣכ  
 

(1)   
 

 

 

(2)   
 

 

 

(3)   

 

 

 

 

  



 

-  34 -  

 

 

IV ●☻ 
IV -I ה☻●  ה ●☻─ ⌐≈™≡ 
 

 

 ̧  

 

 

 ̧  

 ̧  

 ̧  

 ̧  

 ̧  

 ̧  

 
 

 

 ̧  

 ̧  

 ̧  

 ̧  

 ̧  

 

 

 

 ̧  

 ̧  

 ̧  

 ̧  

 ̧  5  

 ̧  

 

  

 

 ̧  

 ̧  

 ̧  

 ̧  

 ̧  
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(1)  1MPa  35 1MPa

 

(2) 0.2MPa 15 0.2MPa

 

(3) 0.2MPa 0.2MPa 35

 

(4) (3) 0Pa 

 

1   ● ☻ 
 

4  

 

 

 

 

 

 

 

 

 

 

 

 

 
1.1 ●☻ 

10 20
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.  ⌂●☻─ ─ 101kPa, 20ϴ   
 

(2)

2

2

IX- I  

.  

 

                            

    2.1 13   4.0 75 

    1.4 7.1      12.5 74 

    1.1 7.1     4.0 44.0 

    1.5 7.8    5.0 15.0 

    1.1 7.5    3.0 12.5 

       1.3 8     2.1 9.5 

        6 36 n -     1.6 8.5 

        3.3 19     2.7 30.0 

           2.0 12.7      2.0 11.1 

        4 60      2.5 100 

        1.9 36 1 -     1.6 10.0 

       1.8 10.1       1.8 9.6 

        2.0 11.6 1 3 -       2.0 12.0 

       1.0 6.7       3.6 100 

     2.0 11.5       2.8 37.0 

     15 28      3.6 23.0 

     1.3 50         11 60 

( ) 

 



 

-  37 -  

 

 

1.2 ●☻ 

LC50 ppm 4 50% 500ppm

 

 

 

 2  

  2

 

1 8

 

3 

 

(1)   

(2)  

 

(3)  

 

(4)   

(5)  

 

V- I  
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.  ●☻ ─●☻⅔╟┘ ─┌ↄ (2019 )  (vol.ppm)  

 

1.3 ●☻ 

∕─●☻⅜ ∆╢ ⌐⁸ ─ ╩ ↕∑╢↓≤⅜≢⅝╢●☻╩™™⁸

●☻╩ ℮ ⌐│⁸ ─ ⌐ ∆╢ ⅜№╢⁹ 

1.3.1 ה☻●   

(1)   

(2)   

(3)  

 

(4)  

 

(5)  

 

1.3.2  Ɫ꜡◕fi●☻ 

⁸ ⁸ⱨ♇ ─Ɫ꜡◕fi●☻│ ⅜№╡⁸ ⅎ┌ ≤ ⁸

≤ ⱷ♃fi⁸◄♅꜠fi⁸▪☿♅꜠fi ●☻│ ●☻╩≈ↄ╡⁸

⇔ↄ ⇔≡ ╩ ↓∆↓≤⅜ ↄ⁸ │╙∟╤╪⁸ ─ ⌐╟∫≡╙

⌐ ∆╢─≢ ∆╢ ⅜№╢⁹ 

1.4 ●☻ ●☻  

 

(1)   

(2)  

 

       

     
25 

 
200 

     
50 

 
50 

     
5000 

 
50 

  0.5            200 

   3            0.5 

  0.1      200 

 
1 

 
3 

 
2 

 
50 

     
25 

 
3 

        
5 

 
5 

 
5 

  
10 

 
0.1 

 
10 

Ŋ

ɲ
ɿ 
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(3)   

(4)   

 

1.5 ⌐≈™≡ 

●☻ ≢│⁸ ●☻⌐╟╢ ╩ ∆╢√╘⁸ ●☻─ ⁸ ⁸

⁸ ∕─ ─ ™⅔╟┘ ⌂╠┘⌐ ─ ⅔╟┘ ™╩ ∆╢≤≤

╙⌐⁸ ⅔╟┘ ●☻ ⌐╟╢ ●☻─ ⌐ ∆╢ ⌂

╩ ⇔⁸╙∫≡ ─ ╩ ∆╢↓≤╩ ≤∆╢⁹ 

 

1.5.1  ●☻≤│( ─ )  

 

1.5.2  ●☻─₈ ₉≤│ 

(1)   

(a)  1MPa 1MPa  

(b)  1MPa  

(c)  1MPa  

(d)   

(2)   

(a)   

(b)   

1.5.3  ⌐ ∆╢ ┼─ ↑  

⌐ ●☻╩ ≡╪∆╢ ₈ ●☻─ ₉⌐ ∆╢ ⁸ ⌐│⁸

Ⱬꜞ►ⱶ ⁸ CE ⁸ ⁸ ⁸

⌂≥╩⁸ √⌐ ⁸ ╩ ⌂⅔℮≤∆╢ │⁸ ⌐ ─

╕√│ ⅜ ≢№╢⁹ ─ ≢╙⁸ ●☻ ⌐ ∆╢ ⅜№

╢⁹ ⌐₈ ●☻─ ₉⌐ √╠⌂™ ╛ ─ ╩☻כ◔╢⌂≥ ∆⁹ 

 

1MPa  

100cc  

 

 

 

3 /  

 

 

 

*  

1.5.4  ●☻─  

2016 11

8

Ŋ

ɲ
ɿ 
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6.36m 8

 

300

 

1.5.5  ─⅛⅛╢ ─ ┼─  

 

 

 

-  1MPa

10cc  

-  0.2MPa 0.2MPa

 

-   

1 /  

1.5.6  ─  

 

  

Ŋ

ɲ
ɿ 

Ŋ

ɲ
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(1)   

 

 

 

 

 

 

 

 

 

1.6 ─⅛⅛╢●ꜝ☻ ╛ ─  

 

(1)   

  

  

  

(2)   

 JIS8286 10  

  

  

 

 

 

 

 

 

 

 

 

  

    

1989 3 31   1  

1989 4  1  20  2  

 20  5  
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2 ●☻ ⅔╟┘  
 

2.1 ●☻ Ⱳfiⱬ  

LP

 

  
 

(

 

 

 

 

2.1.1  ™ ─  

 

(1)  

 

(2)  

 

(3)  

 

(4)  

 

(5)  

 

 

 

2.1.2  ─  

 

(1)  
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(2)   

(3)  

 

(4)    

 

 

2.1.3  ─  

 

2m  

 

 

 

 

 

 

  

 

 

  

  

 

 

2.1.4  ─  

  

 

 

 

 

 

 

 

2.2  
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2.2  
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2.2.1  ╡≈↑ ─  

 

 

 

 

 

 

 

 

 

  

 

 

 

2.2.2  ─  

 

 

 

 

  

 

 

 3/5

 

 

 

 

 

 kPa psi
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3 ●☻ 
 

 

 

 

 

 

 

  

  

  

 

 

  

 

 

 

 

 30cm

30cm
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 1L ⅜ 20ϴ ≢ ∆╢≤⁸ 

 

ԇ700  

4  
 

700

 

 

 

(1)  

 

 
(2)  

 

 

 

 
(3)   

 
 

 

 

 

4.1 ─  
 

 

 

1MPa

⁹ 
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4.2 ─  

10 100  

 

4.2.1   

 

 4.1 

 

4.2

 

 

4.2.2   

  4.3 
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≡╪ Operation Manual)  

CE

 

 

 

4.3 ─  
 

 

(1)  

40 15 30
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(2)  

 

 

 

 

(3)   

 

 

(4)  

 
 

5 Ⱬꜞ►ⱶ 
 

 

6 ( ⁸ Ⱬꜞ►ⱶ)─ ⌐⅔↑╢  

 

 

  

 

 

 
 

) 52  

) 16  

)  

) 13  

   

  

21   

18   

16   

12   

8   

6   

 5  
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V  
V-I  ─ ⌂ ™  

1 ─ ה ⌐≈™≡ 
 

( )

700

 Chemical Abstracts 

CAS 2022 2

 

1.1 ─ ה ─  

2003 ⌐ ─ ⅔╟┘ ⌐ ∆╢ ◦☻♥ⱶ GHS ⅜ ≤⇔≡

↕╣⁸╦⅜ ≢│JIS≤⇔≡ ↕╣√⁹↓╣│ ─ ה ╩ ─ ⌐

∫≡ ⇔⁸∕─ ╩ꜝⱬꜟ╛ ♩כ◦♃כ♦ SDS ⌐ ↕∑⁸

⌐ ╦╢ ╛ ─ ⁸ ╩ ⌐ ╢ ─╙─≢№╢⁹

ה │ ─╟℮⌐ ≢⅝╢⁹ 

1.1.1  GHS  

SDS  

1)   

 

2)   

 

3)   
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GHS  
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1.1.2  ⌐ ╘╢ ה 1.2ה1.1  

 1.1  
 

 1.2  
 

 

1.1.3  ─ ה ⌐ ∆╢ ≤  

 

(1)  

 

(2)  

 

(3)  

( )   

 ⌂  

  
 

 
   

   

 
N- O ╩ ≈╙─⁸N- N ╩ ≈╙─⁸O- O ╩ ≈╙─⁸O-Ɫ꜡◕fi ╩ ≈╙

─⁸LPG⁸▪☿♅꜠fi⅔╟┘∕─ ⌂≥ 

 ⁸ ▪ꜟ◌ꜞ⁸▪fi⸗♬▪⁸ ⁸ ⁸♩ꜞⱨꜟ○꜡ ⌂≥  

 ⌂  
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(4)  

SDS

 

(5)  

 

(6)  

 

(7)   

 

 

(8)   

 

(9)   

(10)  ( )  
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2 ─ ⌂ ™  

 

2.1  

(1)  

 

(2)  90

SDS

 

(3)   

(4)  

 

(5)  

 

(6)  

 

(7)   

 

2.2 ─ ™─  
 

─ ⌐№√∫≡│⁸╕∏∕─ ─ ה ⌐≈™≡ ═⁸ ─

╩╟ↄ ↄ⁹ ╛ ─ ─⌂™ ⌐╙⁸ ─№╢╙─⅜№╢⁹ ⇔√

╩ ⌐≢⅝╢ ╙№╢⁹ ─☻Ɑכ☻╛ ─ ⁸⅔╟┘

╕≢ ⅎ≡⅔⅝√™⁹ ≢│⁸ ─╟℮⌂⁸ ™⌐ ⇔⁸ ∆╢═⅝

─↓≤╩╕≤╘√⁹ 

2.2.1    

(1)  

2.6 2.1
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(2)  ─ ─↓≤╕≢ ⅎ≡⁸ ⌐ ↕╣≡™⌂™╙─≢╙

╩ ∆╢⁹ ⁸ ⁸ ─ ≤⌂╢┌⅛╡≢⌂ↄ⁸ ╙⅛⅛╡⁸↕

╠⌐ ╙ ™ ⌐╟╢ │ ⅜ ↄ⌂╢↓≤⅜№╢⁹ 

 
2.2.2    ( IASO )  

( 2.5 2.6.3 )  

(1)   

 

(2)    

(3)   

 

(4)   

IASO

 

(5)    

(6)    

(7)    

(8)    

2.6 2.3 2.7 2.4  

2.2.3    

(1)  SDS

 

 

(2)  

15  
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(3)  

 

(4)  

 

 
2.2.4  ⁸  

(1)   

 

(2)  

 

(3)   ╖─ ⁸ ↄ⌂∫√ │ ⅛≈ ⌐ ∆╢⁹ ⅜ ⅛╠⌂ↄ⌂

╢≤ ⅜ ⌐⌂╡ ≢№╢√╘⁸ ה ⇔√ ⅜⁸≢⅝╢∞↑ ↄ

∆╢⁹ ⇔≡ ∑⌐⇔⌂™↓≤⁹ 

(4)   ─ ─ ™ ⌐╟╢ ⅜ ⇔≡™╢⁹

─ ╛◘fiⱪꜟ ╩ ∆╢ │⁸∕─ ╛ ─ ⌐

╦╠∏⁸ ≡ ◒◄fi♅fi◓ ╩ ⌐ ∫≡⅛╠ ∆╢⁹╕√⁸∕╣

╠─ ╛◘fiⱪꜟ ╩ ∆╢ │⁸●ꜝ☻ ─ ─ ⌐ ╣⁸ⱦ♬ꜟ

╛ⱪꜝ☻♅♇◒ ─ ─ ╩ ╦⌂™⁹ ─ ⁸₈ ─ ™

⌐╟╢ ⱨ꜡כꜗ♅כ♩ ₉╩ Ɑכ☺─ ⌐ ∆⁹ 

 
2.3 ⁸ ⌐⅔↑╢ ─  
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╛ │ ⇔≡ ≢ ╦⌂™⁹

─ ╛ ─ ╩ ╗ ╩

⌐ ⇔≡⅔ↄ↓≤⁹ I - I  1.4₈ ה ─ ₉   
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2.3.1  ╩ ╘╢ ⌐ 

(1)  

 

(2)   

(3)   

(4)  

 

(5)  

 

 
2.3.2   

(1)  

 

(2)  

 

(3)  

 

(4)   

 
2.3.3    

(1)  

 

(2)   

 
2.3.4    

(1)   

(2)  
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2.3.5   

(1)   

 

(2)   

 

2.4 ⌐╟╢ ⌐≈™≡ 

2.4.1  ─ ≤ ⱷ◌♬☼ⱶ 

 

1) 2) 3) 4)

 

(1)   

 acid- albuminate 

 

    

  

  

  

(2)   

  

  

 Alkaline proteinate alkaline proteinate  

 OH-  

(pH 11.5)

 

(3)    

 

 

(4)   
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(5)  

 

  

2Na  2H2O  O2NaOH  H2 

CaO  H2O  OCa(OH)2 

TiCl4   H2O ᴼ Ti(OH)Cl3   HCl 

  

Ba(NO3)2 O  "Á2+  2NO3
  

Na2CO3  O2Na+  CO32  

 H2  

2Mg  2H2O O  2MgOH  H2 

 

(6)  

 

 

2.4.2  ─  

1)   

 

 

2)   

 IIs   

  

4 s  

 

 

3)   

 

 

 

4)   

2   
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2.4.3  ─  

1)   

15

 

 

 

pH  

 

 

 

2)   

 

 

 

 

 

 

3)   

s  

 

2.4.4  ⌂ ╩ ∆╢  

1)ⱨ♇  

50% ≢│ ╟╡ ⁹20% ≢│ ╕≢8 ╩ ∆╢⁹ 

ᵑ ─ ≢  

ᵒ ◌ꜟ◦►ⱶהⱴ◓Ⱡ◦►ⱶ ≢  

ה 8.5%◓ꜟ◖fi ◌ꜟ◦►ⱶ(◌ꜟ♅◖כꜟ)╩ ⌐  

ה 10mꜟכ◖♅ꜟ◌ 5%Ⱪ♪► (or )40m╩4 ⅛↑≡ │⁸ ─

 

ᵓ ♦Ⱪꜞכ♪ⱴfi ─ ≢│ ⌂ↄ  

ᵔ ה ⁸ ◌ꜟ◦►ⱶ ⅜ ↑╣┌  

2)◒꜡ⱶ  

⅛╠─ ⅜ ╛⅛≢ ≤⌂╢⁹ 

1 ≢╙ ⅜ ↕╣≡™╢⁹5 ╕≢⌐ Ⱨ⁹╢⌂≥◒כ 

ᵑ ∆═≡─ ╩  

ᵒ ⅛ ⅜ ╣√╠ ⅜  
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3)  ▬♁◦▪Ⱡכ♩ ≢ ◦▪fi (HOCN) ╛ⱪꜝ☻♅♇◒─  

╛ⱪꜝ☻♅♇◒─  

ᵑ ╩▬♁ⱪ꜡Ⱨꜟ▪ꜟ◖כꜟ≢ ⌂™►꜠♃fi≤⌂╢⁹ 

ᵒ ─ ≢  

4 ♫♩ꜞ►ⱶה◌ꜞ►ⱶ ( ╗ )  

 ⁸ ⌂ ⁸ ≤ ⇔ↄ ⇔ ⁸ ▪ꜟ◌ꜞ≤⌂╢⁹ 

ᵑ  ⌐ ⌐ ™√∏╠⌐ ╩ ╛∆╟╡  

ᵒ ─ ≢  

 

2.4.5  ⇔≡⇔╕∫√  

 

 

1)  ⌐╟╢  

⅜ ⁸ ╩ ∆╢√╘ ⌐ ∆╢↓≤⅜ ⌂ↄ⁸ ╟╡ ⅜ ⁹ 

2)  ▪ꜟ◌ꜞ ⌐╟╢  

╩ ↓⇔ ╕≢⅔╟┬⁹ ⅜ ⁹™∏╣╙ ה ה ה ה

ה ⌂≥⌐╟╡ │↕╕↨╕⁹ 

3)  ≤ ה │ ⇔⌂™  

⌐╙ ה ה ה │ ↓╢⅜⁸ ╛ ─ ≤ ⇔⌂™⁹ 

4)   

ᵑ │ ⌐╟╡ ╩  

ᵒ ≤⇔≡ ⅜  

ה ─ ⅜№╢ 

ה ⅛╠ ≢⅝⁸ ≢ ™⅜  

ה ─ ⁸  

ᵓ ◦ꜛ♇◒⁸ ⁸ ⁸ ⁸ ⌐  

5)  ⁸ ╩ ↓∆↓≤⅜№╢⁹ 
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ה 2.5 ⌐≈™≡ 

674

 

ᵑ │⁸ ─℮∟≢ ⌐ ─ ⅜ ⇔™╙─≢№╡⁸ ▪ꜟ◐ꜟ ⁸⸗ⱡⱨꜟ

ꜟכ○ ≢№╡⁸ ─√╘─ ה ╕√│ ⌐│ ה ה │

↕╣≡™╢⁹ 

ᵒ │⁸◦▪fi ⁸ ⁸ⱨ♇ ⁸ ⅜ ∆╢⁹ 

ᵓ │⁸♩ꜟ◄fi⁸◐◦꜠fi⁸ⱨ▼ⱡ⁸ꜟכⱷ♃ⱡ⁸ꜟכ◒꜡꜡ⱱꜟⱶ⁸ ⁸▪fi⸗♬▪

⅜ ∆╢⁹ 

ᵔ ⅔╟┘ ⅔╟┘ ה ⌐│⁸₈ ┘ ₉≢ ⅜

≠↑╠╣≡⅔╡⁸₈ ⌐ ₉⁸₈ ⌐ ₉≤

∆╢ ⅜№╢⁹ ─ ⌐ ⇔ ⅎ√≤⅝⌐╙ ╣⌂™╟℮ ∆╢⁹ 

ᵕ │ ≢⁸ │ ≢⁸∕╣∙╣≢⅝╢∞↑╕≤╘≡ ∆╢⁹ ⅎ┌◐ꜗⱦⱠ♇♩─

⇔─ ≈╩ ⁸ ─ ≈╩ ≤⇔≡◐ꜗⱦⱠ♇♩─ ⌐ ꜝⱬꜟ╩ ╢⁹◐

ꜗⱦⱠ♇♩─ ≢ ╡ ╛ ╩ ™⁸ ≤ ╩ ⇔≡ ⇔≡╙╟™⁹↓─ ╙

╡ ↔≤⌐ ⁸ ╩ ∆╢≤≤╙⌐⁸◐ꜗⱦⱠ♇♩─ ⌐╙∕╣∙╣─ ╩∆

╢⁹ 

ᵖ ⌐ ⇔⁸ ⅜ ╩ ∆╢⁹ 

ᵗ ⌐≈™≡│⁸ ↔≤⌐ IASO─ ≢

℮ ╩ ⇔⁸ ⁸ ↔≤⌐ ╩ ∆╢⁹ 

ᵘ ⌐≈™≡│⁸ ⌐ 1 ─ ╩∆

╢⁹ 

ᵙ │⁸ ⁸ ┼ ⁸ ⅛╠─ │ ⁹ 
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2.6 ⌐≈™≡ 

2.6.1  ─ ⌐≈™≡ 

 

  

6  

  

  

  

  

 

 

 

 

  

  

 

 

 

  

 

 

 

 ACGIH TLV- TWA 200ppm
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 1  

 

 

  

 
2.6.2  ─ ⌐≈™≡ 

1)  ─ ≤  

 

 

2)   

⁸ꜟ♥כ◄ ⁸▪☿♩▪ꜟ♦ⱥ♪⁸Ɑfi♃fi⁸▬♁Ɑfi♃fi⁸ ⱪ꜡Ⱨ꜠fi⁸☺ⱦ♬

 Ⱳ♬ꜟ⅜№╢⁹ꜟ◌ꜟ◔♇♬⁸ꜟ♥כ◄ꜟ

ᵑ ⅜ ↄ⁸ ╘≡ ⇔╛∆™─≢⁸ │ ≢№╢⁹╕√⁸ │ ↄ─ ⱥ

⁸כ♃כ ╙ ╩ ╢⁹ 

ᵒ ⅜ ↄ⁸ ⅜ ™─≢⁸ ╩╟ↄ⇔≡ ─⌂™╟℮⌐∆╢⁹ 

ᵓ ∆╢≤⁸ ⌐ ⅜╡ ⇔⌐ↄ™⁹ ∫≡⁸ ─ ⌂≥╩ ↨↑≡⅔ↄ⁹ 

ᵔ ⅜ ⌐ ™─≢⁸ ⁸ ─№╢╙─│⁸ ⱴ☻◒⁸◗ⱶ ╩ ⇔⁸

♪ꜝⱨ♩♅ꜗfiⱣכ ≢ ℮⁹ 
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2.1  
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2.1  
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2.6.3  ─ ה  

 

10/19 

2.1 P67 68  

1)  2.2

0.2

 

2)  

 

3)   

4)  

 

5)  

 

6)   

7)   

8)  2.3

 

 
 2.2 ─ ה ™ ─ ≤ ₈ ₉ 

 
  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

(1 )  
 

 

 

 

 

 

 

 

 

 

0.2  

1  

( 0.6

 

 

 

 

 

 

 

   
 

 

0.2  
0.2
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 2.3  ⌐╟╢  

 з и й к л м 

 1  × × × × ủ 

 2  × × ủ ủa × 

 3  × × ủ b × × 

 4  × ủ ủb ủb × 

 5  × ủa × ủb × 

 6  ủ × × × ×  

  

 

a  b  

 

1)

 

2)

 

 
2.7 ⌐≈™≡ 

(1) (2)

(3)

2.4  

 

 

  

  

ŋ
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2.4

 

 

 2.4  ∆╢≤ ─ ─№╢ ─ ∑ A B  
 

                

 

 

 

 

   

 
  

 
 

  

  

 
 

 

 

 

 

 

 

 

      
 

 

   
 

   

 

 

 

 

 

 

 

 
 

 

  
  

  

 

 

 

 
 

 

 
 

 

    

 

ה 2.8 ⌐≈™≡ 
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1)   

 

 
2)   

 

 

3)   

 

 

 

 

   

 

 

 

 

  

 

 

  

  

 

 

 

  

  

 

 

 

 
 

 

 

 

 
  

 

 

 

 

   

 

  

  

  

 

                                               (  

       

21%  

18%  

16%  

12%  

8% 7 8  

6%  

 

    

5ppm   

10ppm  

20ppm 

 

350ppm 

 

700ppm 
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3 ╩ ∆╢⌐№√∫≡─  
 

3.1 ⌐╟╢  
1)  2m  

2)  

 

3)   

 

4)  

 

5)  

 

6)  

 

7)   

8)   

 

3.2 ⌐╟╢  
1)   

2)   

 

3)  

 

 

3.3 ╕√│ ⌐╟╢  
1)  

 

2)  30 H2O2
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3)   

4)  MnO2 H2O2 O2  

5)  

 

6)  HClO4  

 

3.4 ⌐╟╢  

 

1)   

2)  

 

3)  

 

4)  

 

5)  

 

 

3.5 ♫♩ꜞ►ⱶ⌐╟╢  

 

1)  Na

Na

 

2)  K

Na  

3)  Na

Na

 

4)  Na2CO3 Na

 

5)  Na Na

Na  
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3.6 ⌐╟╢  

1)   

2)   

3)   

4)   

 

3.7 ▪fi⸗♬▪⌐╟╢  
1)   

2)   

3)  

 

4)   

 
3.8 ⌐╟╢  

1)  2.5g  

2)  

 

3.9 ⌐╟╢  

1)   

 

2)  NaN3 Curtius 

 

3)   

4)   

 

5)  Reppe 

 

 

4 ●ꜝ☻ ⁸ ⌂≥─ ─  
 

10 10

1/5  

  

ŋ

 

ŋ

 

ŋ
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(1)  

 

 

 

  

  

  

(2)  

 

  

 

 

(3)  

 

 

V-II  PRTR ⅔╟┘ ┼─ ⌐≈™≡ 

 
1 PRTR ≤│ 
 

PRTR Pollutant Release and Transfer Register
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1.1  

 
PRTR

( ) ( )

462

15  

 
─  

  

  

  

  

 CFC HCFC  

  

β │⁸ ─ HP  PRTR ╩ :  

http:/ / www.meti .go.jp/ policy/ chemical_management/ law/ prtr /  

 

 

  

ŋ

 

ŋ

 

http://www.meti.go.jp/policy/chemical_management/law/prtr/
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1.2 ─  PRTR ─ ╖ ─  
 

β ◦☻♥ⱶ ⁸ ⌐╟╡ PRTR ─ ⅝╩ ⇔⁸ ┼─ ⌐  

 

♩כ◦♃כ♦ 2 SDS  
 

(SDS Safety Data Sheet

SDS

 674 1 1

562  

SDS

IASO SDS  

 

  

 
(IASO) 
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V-III  ◦☻♥ⱶ⌐≈™≡ 
 

1 ◦☻♥ⱶ─  
 

1.1  

IASO 1  

IASO

PRTR

 

 

1.2 ⌂  
 

  IASO ─ ╖ IASO Ᵽכ◖כ♪⌐╟╢  
 

  ─ ─ ╖ IASO⁸ ה ◦☻♥ⱶ  

 

  

ŋ
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2 ◦☻♥ⱶ─  

 
2.1  

ID ID  

  mail si- setu@o.kaiyodai.ac.jp  0385  

2.2  

IASO R7  ID URL

 

http://172.16.177.231/iasor7/fw/FW0000/ 

 

    Help       

       Help  

 

 IASO R7  

 

 

  
  

HELP 

 

 

mailto:si-setu@o.kaiyodai.ac.jp
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2.3 ─  

 

)  ─ ⁸ ⱦfi ─ ╛⅛⌂  

≢│IASO◦☻♥ⱶ─ ╩♃כ♦ ⇔≡⁸ ─ ה ─ ╛⁸ ─

╩ │♃כ♦─╠╣↓⁸√╕⁹╢™≡∫ ─ ┼─ ─ ≤⌂∫≡™╢⁹⇔√⅜∫

≡⁸ ─ ╛ ⱦfi │ ╛⅛⌐ ⌐ ℮⁹ 

 

) ה  ─ ה ─  

─ ╩ ╖⁸ ⌐ ⌐ ↕╣╢ ─№╢ ╛ ⌐≈™≡│ ◦☻♥ⱶ─

₈ ₉ ╩ ⇔≡ ─ ╩ ⌐ ℮⁹╕√⁸↓╣╠─ ╩ ⌐ ∟ ∆⌂

≥ ⅜⌂™╟℮ ∆╢ 
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V-IV  ─ ⌐≈™≡ 

 
 

 ̧  
 

 ̧  

 

 
 

 ̧

 

 

 ̧  

 
 

 ̧  

 ̧  
 

 

  

ŋ
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1 ─ ™≤  

 

1.1  

1.1.1   

3 1

 

 

 

1.1.2   

(1)   

 pH10  

 

 

 

 

 
(2)   

pH  

 1  ’ 4
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1.1.3  ─ ─  

1 1  3  

   

’ ’ 

 1 

 

’ ’  

  

*  

 

 

 

 

 

 

*

 

 

1.2 ∕─ ─  

 

 

2
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2 ⇔─ ⌐≈™≡─  
 

 

 

 

 

 

 

 

 

 

 

 
3 ─  
 

 

 

 

 

 

 

 

 

 

 

 2  

 

 

 

 

 

 
  

─ ⇔│⁸ ⌐

≈⌂⅜∫≡™╢Δ Δ≢∆ 
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 ─  

 
  

 

 

 3  

  

  

 

 

10mg/l  

 

 

з ╩ ╕⌂™   

( )  ⱳꜞ♃fi◒⌐ 

зכ  (AXA) ╩ ╗   

pH 

зכ  (AXB) ◦▪fi╩ ╗ ◦▪fi╩ ╕∏  ≤ 
 

зכ  (AXC) ⱨ♇ fiꜞה ╩ ╗   
╩ 

зכ  (AXD) ה▪ꜟ◌ꜞ⅔╟┘ ╩ ↄ ╩ ╗    

зכ  (AXE) ה▪ꜟ◌ꜞ  
 

 

и ─ ╩ ╗  

( )  ⱳꜞ♃fi◒⌐ 

иכ  (BXA) ╩ ╗  
pH 
≤ 

иכ  (BXB) ⱥ ╩ ╗   
 

иכ  (BXC) ⱨ♇ fiꜞה 100mg/l ╩ ╗  ╩ 
 

иכ  (BXD) ה▪ꜟ◌ꜞ⅔╟┘ ╩ ↄ ╩ ╗    

й ∕─  

( )  ⱳꜞ♃fi◒⌐ 

йכ  (CXA) ⱷ♅ꜟ ⌂≥ ╩ ╗   
 

йכ  (CXB) ⱥ ◌◖☺ꜟ ⌂≥ ╩ ╗   
╩ 

йכ  (CXC) ╩ ╗◦▪fi ∏pH10.5 ≢ ⇔≡ ↕™    

 

йכ  (CXD) ○☻Ⱶ►ⱶ PCB ⱬꜞꜞ►ⱶ ♃ꜞ►ⱶ ╩ ╗   

йכ  (CXE) ≢    

йכ  (CXF)  ה▪ꜟ◌ꜞ    

йכ  (CXG) ה   

йכ  (CXH) ה▪ⱴꜟ●ⱶ   

к  

( )  

кכ  (DXA)  ⱳꜞ♃fi◒  

кכ  (DXB)  ⱳꜞ♃fi◒  
⁸ ┼ ה

 

│  

кכ  (DXC)  ⱳꜞ♃fi◒  ⅜ ⇔≡™╕∆⁹ ⌐
⇔≡ ╩ ⇔≡ ↕™⁹  

кכ  (DXD) ⱱꜟⱴꜞfi ⱳꜞ♃fi◒  
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 ─  

 
⌐ ₈ ₉╩ ∆⁹ 

  

 
ⅎ ↕™ ┌™∂╪ ▪ꜟ◌ꜞ 

  

▪ꜟ◐ꜟ  ↕╣⌂™↓≤ ↕╣⌂™↓≤ 

│∕─  0 005mg  0 05mg  

◌♪Ⱶ►ⱶ │∕─  0 3mg  1mg  

│∕─  0 3mg  1mg  

╡╪  1mg  1mg  

6 ◒꜡ⱶ  1 5mg  5mg  

└ │∕─  0 3mg  1mg  

◦▪fi  1mg  1mg  

PCB 0 003mg  0 03mg  

♩ꜞ◒꜡꜡◄♅꜠fi 0 3mg  3mg  

♥♩ꜝ◒꜡꜡◄♅꜠fi 0 1mg  1mg  

☺◒꜡꜡ⱷ♃fi 0 2mg  2mg  

 0 02mg  0 2mg  

1 2 ☺♃꜡꜡◄♃fi 0 04mg  0 4mg  

1 1 ☺◒꜡꜡◄♅꜠fi 0 2mg  2m g 

1כ☻◦ 2 ☺◒꜡꜡◄♅꜠fi 0 4mg  4mg  

1 1 1 ♩ꜞ◒꜡꜡◄♃fi 3mg  30mg  

1 1 2 ♩ꜞ◒꜡꜡◄♃fi 0 06mg  0 6mg  

1 3 ☺◓꜡꜡ⱪ꜡Ɽfi 0 02mg  0 2mg  

♅ꜝ►ⱶ 0 06mg  0 6mg  

◦ⱴ☺fi 0 03mg  0 3mg  

♅○ⱬfi◌ꜟⱪ 0 2mg  2mg  

ⱬfi♀fi 0 1mg  1mg  

☿꜠fi │∕─  0 3mg  1mg  
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₈ ─ ₉⌐ ≠ↄ 
 

 

 
 

 
Є 

 
PH 

 

   Є  Є 

     

     

     

     

     

     

     

     

     

 
 
 

1 │≢⅝╢∞↑ ⇔ↄ ⇔≡ↄ∞↕™⁹ 

2 ⁸ ⇔≡⁸ ⌐ ⇔≡ↄ∞↕™⁹ 

3 ─℮∟ │⁸♁ⱨ♩◔כ☻⌐ ╣⁸ ⱳꜞ♃fi◒⌐ ⇔≡ↄ∞↕™⁹ 
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4 ─ ה ⌐≈™≡ 
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20  

300  

2,700 +10 2,970  

 2023  5  1  
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VI Ᵽ▬○  
VI -I  Ᵽ▬○ ─ ⌐≈™≡ 

 
 

 

 ̧  

 ̧  

 ̧  

 ̧ ! 

 ̧  

 ̧  

 ̧  

 
 
 

 
 

 ̧  

 ̧  

 ̧  

 ̧  

 ̧

 

 ̧  

 

 

 

 
 

 ̧  

 ̧  

 ̧  

 ̧  

 ̧  

 ̧  

 ̧  
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 ̧  

 ̧  

 ̧  

 ̧  

 

 

 

chemical hazard radiation hazard biohazard

 

 

 
1 ─  

 

BSL1 BSL2 BSL3 BSL1 BSL2

BSL3

 

(1)  

(2)  

(3)  

(4)  

(5)  

(6) 70

15

2

 

(7)  

(8)  
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2 ─  
 

 

 

 

(1)   

(2)  

 

(3)  disposable

 

(4)  

 

(5)  

 

 

3 ╩ ™√ ─  
 

 

⌂≥⁸ ⌐ ™√ ⅛╠─ ≤ ─ ⌐╟╢

╩ ←╟℮⌐ ∆╢⁹ 

(1)  ╩ ⌐ ⁸ ⌂ ≢ ⇔⁸ ⌐ ∆╢↓≤⁹ 

(2)  ⌐│⁸ ♩◕⁸ ⌐ ╩ ≈ ⅜™╢─≢ ╡ ™⌐ ∆╢⁹ ─∕╣╠

─ ⌐│ ⌐ ╩ ↑╢⁹ 

(3)  ™ ≡─ⱷ☻╛ ⁸ │ ⌐ ⇔√⅛ ⅛╩ ╦∏⁸ ◐ꜗ♇ⱪ╩⇔√

≢ⱪꜝ☻♅♇◒№╢™│ ─ ─№╢ ⌂ Ⱳ♇◒☻⌐ ╣⁸ ⌐
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≠⅝⁸ ≢ ⌐ ╩ ∆╢⁹╗⅝ ⇔─╕╕ ─ ◗Ⱶ≤⇔≡ ⇔

≡│⌂╠⌂™⁹ ─ ⅜ ↕╣≡™╢⁹ 

(4)  ─ ╩ ≢ ∆≤ ─ ≤⌂╢─

≢ ⌐ ≈⁹ ≢─ ⁸ ⌐⁸ ⁸Ɫ◄⁸◗◐Ⱪꜞ─ │ ─ ⁸ ┼─

─ ≤⌂╢─≢ ⌐ ╘⌂↑╣┌⌂╠⌂™⁹ 

(5)  ⌐ ™√ Ⱪכ꜠◒♩כ○│ ≢ ⇔⁸ ∆╢⁹ 

(6)  ⌐ ™√ │⁸ №╢™│ ⌐ ∆╢⁹ 

(7)  ⌐ ™√ ⌐ ╠∏⁸ ⌐⅔™≡ ⇔≡™╢ ╩ ┼ ⅜∆↓≤─⌂™╟

℮⌐∆╢⁹ 

(8)  ─ⱥכ♃כ⅔╟┘ ☿fi◘כ─ ⌐│ ⇔⁸ ⅛╠ ⇔⌂™╟℮⌐

∆╢⁹ ⌐│ⱪꜝ☻♅♇◒ ─

─╙─╩ ⇔⌂™⁹ 

(9)  (ⱥ⁸כ♃כⱳfiⱪ )│ ╩ ⇔⁸ ─ ≢ ∆╢⁹ ≢

│⌂™ ⅔╟┘◖fi☿fi♩ │ ∏ ─⅛⅛╠⌂™ ⌐ ⇔⁸ⱱ◖ꜞ⅜≈™≡™⌂™

⅛ ⌐ ⇔⁸ ╩ ℮⁹ ─ ╣╛ ⌐│ ⌐ ⅜ ≢№╢⁹ 

(10)  ⱥכ♃כ⌐╟╢ ─ ⁸ ♩fi☿fi◖─כⱣכ○ ⁸ ⌐╟╢ ⁸ ⌐

⌐ ⇔√ ⌐│ ⌐ ∫√∞↑≢ ∆╢─≢ ⌐ ∆╢↓≤⁹ 

(11)  ⱱꜟⱴꜞfi ─ ⌐≈™≡│⁸ ╘╠╣√ ⌐ ℮↓≤⁹ 
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4 ⅎ ─  

 

potential risk

P2

P physical P

P1/P2/P3

LSC/LS1/LS2 P1A/P2A/P3A P1P/P2P/P3P

 

 

(1)  P1 P2 P3

 

(2)  

P1
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(3)   

(4)  

 

 

 

 

 

  

   

(5)  
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 P1 P2  

 

з. P1 ꜠ⱬ  ꜟ
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и. P2 ꜠ⱬ  ꜟ

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

 

 

 

 

 

 

 
 

)   

)  

 

)  

 

)   

)   

)  

 

)  

 

)  

 

)  ,  

10)   

11)   

12)  

 

13)  P

 

14)   

15)   HEPA 

10g/m3 

 

16)   P

P

P1A- P2A P1P- P2P  

17)   

a) 

 

b)  

 a b 

  

18)  
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й. ◐ꜗⱦⱠ♇♩ 

(1)   

)  

)  

)  

)  

)  

)  

) 

 

)  

)  

) 30  

 

(2)   

 

1  

 

2  

 

3  P3

HEPA  

  

Ō
ʖ
ɪ
ɰ
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A  

 ̧  

 ̧  

 ̧  

 ̧  

 ̧  

 ̧  

 ̧

 

 

 

B  

 

 ̧  

 ̧

 

 ̧ DNase RNase

  

 

Ᵽ▬○ ╩

∆╢ ⌐  

 

 

 

 

 

 

 

 

 
C  

╩ ⌐ ↕∑⌂™√╘⌐  

 ̧  

 ̧     

 ̧  

70% ( )  

 ̧  

 

 ̧  

 ̧

 

 

∕─ ─  
 

ᵑ ⱥ♩─ ╛ ╩ ⌐ ™╢≤⅝│⁸ ⅛╠─ ╩ ←√╘⌐ ∏ ≤ⱴ☻◒╩ ∆╢⁹ⱥ♩

⌐ ╣√♅♇ⱪ╛♅ꜙכⱩ ╠⅛≡⇔Ⱪכ꜠◒♩כ○│ ∆╢⁹ 

ᵒ ╛ ─ ⌐ ™╢ │ ⌂√╘⁸ ⇔√╡⁸ ⌐ №≡√╡∑∏⁸ ∏

ⱷ●Ⱡ⁸ ╩ ∆╢↓≤ 

ᵓ ─ ™◄♅☺►ⱶⱩ꜡ⱴ▬♪ ─ ╩ ™╢ ⌐│⁸ ∏ ╩ ⇔≡ ℮≤≤╙⌐⁸

│ ╘╠╣√ ⌐ ∫≡ ∆╢↓≤ 

ᵔ ⅎ ╩ ∆╢⌐№√∫≡│⁸ ⁸⌂™⇔121 ≢15 Ⱪכ꜠◒♩כ○

⇔⌂↑╣┌⌂╠⌂™ 

ᵕ ⅎ ╩ ╦⌂™ ≢╙⁸ ⅜ ⅎ ╩ ╗ ⅜№╢ ⌐│ ⌐

ⅎ ─ ⅜ ≢№╢⁹ ⅎ┌⁸Ᵽ◐ꜙ꜡►▬ꜟ☻╩ ™√♃fiⱤ◒ ◦☻♥ⱶ⌐╟╡

↕╣√♃fiⱤ◒ │⁸P1꜠ ⱬꜟ─ ∂ ╘ ⅜ ≢№╢⁹ 
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5 ₈ ⅎ ─ ─ ⌐╟╢ ─ ─ ⌐ ∆╢

₉ 
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