
JCMA ɓȧɶɧɞ 2022

2022 CP› ̝ & ȦɩȪɶɇӲ̝ 1

ʝ ᶧ ˲ȱɱȭɨɶɆɟɱɄɈɱȷӲ̝ʺσ

ȱɱȭɨɶɆ ǵ ʹ ▌ǲ ǠȒɓȧɶɧɞ2022

2022( ̉ᴇ4)₴ 30

› ̝ɵ ȦɩȪɶɇӲ̝

ȦɩȪɶɇӲ̝ ˗ҵᾯ ʝ◘

ǯ ›˗͈ǵ ˺



› ̝

CP› ̝ & ȦɩȪɶɇӲ̝ 2

ȱɱȭɨɶɆ ǵ ӓἶ › ̝

ȱɱȭɨɶɆ ǵ ᾎᴁӓǲ ǮǔȒ ӓἶ

› ǵ ֗ɵ ᾽ǑȏǺ ǵׄʣ ș ǲ Ҳ

ɵ 1992 ₴Ʋ̝ᴣ̝ 2 2022 ₴3 ᷀

̝ Ὗ′ ˬ Ẏἶ ̑

˗ Ѹ ˉ″Ẏἶ ̀

ᵂ
ӵ Ẏἶ ׀
ҽ Ẏἶ ׀
ֶ ЃῬẎἶ ׀

˗ҵᾯ ˡ┴ › ( )К

HPȠɇɪȷ https://www.cp - ken.jp/

ʺǱ ҲКὦ

Å ׄʣș ǯ

ǠȒ Ҳ

Å ֗ș ǯǠȒ

ⅎḸ Ҳ



ȦɩȪɶɇӲ̝

CP› ̝ & ȦɩȪɶɇӲ̝ 3

ÅȦɩȪɶɇ› ș ǯǞǦ › ǵ ֗ǯ ǵ

Å 2001 ₴ ̝ᴣ̝ 23

Å ̝ 2 ȱɱȳɩȽɱɆʴⱲ 2022 ₴3 ᷀

̝
̝҇

̮֘Ẏ ȹɟɱɆ( )
ȵɥɶɚɱɇ┴ ( )

ᵂ
ҽ Ẏἶ ׀

Ὗ′ ˬ Ẏἶ ̑

˗

˜ ┴ ɹ
┴ ɹ

ɹɈȩɚɶɄɁȭ
ʢ˝̮֘┴ ɹ

› ɹ

HPȠɇɪȷ http://www.elgard.com/

ʺǱ ҲКὦ

ɵ ѩ ꜠

ɵ ›

ὑ 693 ֻ׀

ɵВֿ
ᶽ , ἶ̝, Ẏ,

Ή Ẏ ЃῬẎ, JCI

ɵ ̝

ɅȡȷȩɁȵɥɱȹɝɈɶ

ȹɝɈɶ σ

ɵ ʫ̈ ǵ̝



4

1. ǵ ǯ

2. Ҝӓᾍ ǯǞǭǵ ǵ̬ Ǭǘ

3. ǵɜɉɣȠɩ

4. ǯ ʹ˗͈

5. ᾽ǲׄǘǦ֝ȑ Ȇ(ɆɒɁȭȷ)

CP› ̝ & ȦɩȪɶɇӲ̝



5

1. ǵ ǯ

2. Ҝӓᾍ ǯǞǭǵ ǵ̬ Ǭǘ

3. ǵɜɉɣȠɩ

4. ǯ ʹ˗͈

5. ᾽ǲׄǘǦ֝ȑ Ȇ(ɆɒɁȭȷ)

CP› ̝ & ȦɩȪɶɇӲ̝



ȱɱȭɨɶɆǲǑǘȒ

6

ASRṊὡ

фὡ ʴרӓ

Ƕ
ȱɱȭɨɶɆǲ

ᴁ Ǳ◙ șʦǏȒ

ǲṊὡǶ

CP› ̝ & ȦɩȪɶɇӲ̝



ȱɱȭɨɶɆǵṊὡǯ ɟȩɉȸɞ

7

ū ʥҲ ǵ ṥ

CO2
ᾦẊβϥΞκτ

ȱɱȭɨɶɆ(pH12.5) Ca( OH )2

Ū βЋǱ ȱɱȭɨɶɆ

Ι̊ʣǵṊӓ ȢȨɱǓ νǲ

Ѯ ǠȒǯʥҲ Ǔ ṥ

( Ι Cl- /OH -ǓᾛǜǋǯПʥҲ ӓ)

Cl -
Cl -

Cl -

Ŭ ȢȨɱǵ ї

Ƞɩȩɨ

O2H2 O

2

Fe2+

ȱɱȭɨɶɆ

O2H2 O

ʥҲ ( ӓ) Ŝ ʡǱ

Ƕ ǺǭǋȒǵǮ ἧșẴȖȓǱǋ

O2H2 O

ŭ ǵ ɵ

Fe2+

OH - OH -

ȱɱȭɨɶɆ ǹǺҊȓ
Ǻ

Fe(OH) 2

ł
FeOOH etc

█

O2
H2 O

2OH -

ȱɱȭɨɶɆ

ɵʥҲ Ǔ ǘȓǷ ǵ ǯֿǟ

ɵʴרӓǮȉʥҲ Ƕ ṥǜȓȒ

ӓἶ֚ꜘǮ

CP› ̝ & ȦɩȪɶɇӲ̝



ǯǶ

8

ƨ Ѽǵ

ǵ ǲ Ǔ◐ ǜȓ Ǔ ǟǭǋȒ

ȦɋɩȬɶǲȏǪǭ ἧǵ ȓǵׄǔșẀǏȐȓȓǷ Ǔ ѰǜȓȒ

FeOOH
( )

Fe2+

ȠɌɶɇ֚ꜘ
ȩȻɶɇ֚ꜘ2e -

H2 O OH -O2

CP› ̝ & ȦɩȪɶɇӲ̝



ǯǶ

9

ƨ ♥ǵ Ẇ ╛

ǵ șȱɱȭɨɶɆК Ẇ ǲ Ń Ẇ ș ǋǭ

ȠɌɶɇ( ӓ)֚ꜘǶЋǭ ʣǮ ǟȒ Ń Ѱ

ȩȻɶɇ֚ꜘ

2e -

ȠɌɶɇ֚ꜘ

ȠɌɶɇ֚ꜘ

1/2O 2 + H2 O + 2e - Ń 1NG

H2N Ń G+ 1/2 O2 2e -

1/2O 2 + H2 O + 2e - Ń 1NG

2e -

2e -

ȩȻɶɇ֚ꜘ

CP› ̝ & ȦɩȪɶɇӲ̝



ǯǶ

10

ƨ ὕ Ṋ ǲ ǞǦ ǲ ș

ȦɋɩȬɶǲȏȑ ǵ ș Ѱ

ǉȑ

š ѼŢ š ♥Ţ

ǉȑ

їЖ ȦɩȪɶɇӲ̝

ǱǞ

CP› ̝ & ȦɩȪɶɇӲ̝



ǯǶ

11

ƨ ǵ͑ ǲȏǪǭ2 ╛ǓǉȒ

›

Ẇ ╛ ( ) ╛

ș ǋȒ

ǵ ֯

ǯ ǵ ̬șѫ ǠȒ

ǵ ʥ

ר

- 1050mV- 400mV

Ҙ 650mV

CP› ̝ & ȦɩȪɶɇӲ̝



ǵɟɨɁɆ

12

ƨ Ƕ ֚ꜘș ǲ ѰǠȒ

ƨȱɱȭɨɶɆǮǶ ǵПʥҲ ӓȉ Ǎ

ǲȏȒПҜӓǶǞǱǋ

ș͑ ǞǭǋȒ Ƕ Ƕ ǞǱǋ

ẉ ǵṊѝǓἭ᷀ǠȒ ṑǮȉ ֯

ὑǵ ș͑ ǠȓǷ Ƕ ǞǱǋ

Ṋѝșד ǠȒȱɱȭɨɶɆǵ ֒Ǔʥ

ṊѝǵἭ᷀Ƕ ʣǶЋǖᵂ Ǳǋ

ǵ ы Ǔʥ

ȱɱȭɨɶɆʴǵ ǵ ǲ ǺǓǉǪǭȉ ֯

Ħ̪Ǟ ʹⱥ ǲȏǪǭ їǞǦ ǲ ǞǭǋȒ Ƕ

3 ȯɪɱ ↓̊ʣǵы ș Ǡ

ҧ ǵ Ǔ֯

ҧ ǵ Ǔὑ ǲ֯

CP› ̝ & ȦɩȪɶɇӲ̝



ǵɅɟɨɁɆ

13

ȢɉȵɡɩȱȷɆǓҊ

8 12 ʠЛ ʚ ↓

Ǔ ȏǖȖǒȐǱǋ

Ẇ ╛Ƕ ͪὃǓⱳ Ƴ ₴Ҝӓǲꜘǟǭ˧ ȉⱳ Ƴ

╛ȉὑ ὕ ǓɗȽɶ

̈Ǔⱳ Ẇ ╛

Ẇ ╛ǵḹֻ 30 50 Л ʚɵ₴
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ӓἶ › ǲǫǋǭ
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ȱɱȭɨɶɆ ǵ ֗Ǻ ʹɵ ▌ ǯǵ ֻșǯȒƳ
ר Ḍ ǿǵᾍꜘƳ
ǵ ȋὕ ɅɶȽǲḨǬǖ ș֚ Ƴ

157 Ƽ ӓἶ › ƽǿ
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› Ṋ› ƲПȠɩȩɨӓ› Ʋ ǵֺ› ѩǲὑȈǦ

ι CD - ROM

› ǲ ǠȒ Ʋ › ǵLCCɵ.LCCO 2ǵ ὑ Ʋ › ǵ

╛ǵ ǯὕ ͈Ʋѝ ȅǦǶⱥ ǯ ҧ ǵ ͜Ʋ ֻ ǵר ̭ʤ ǵҲ̸

ʥЕֻǯǤǵᾍ ǲ ǠȒὕ͈ƲASRǲ ǞǦ ӓἶ › ǵ ǲ ǠȒ ̀



3.4.3 ͔

ǲȏǪǭ♬ȐȓǦ ḸǲḨǬǔƲ ǲȖǦȑ ǯǠȒ
ҧ Ǔ♬ȐȓȒǚǯș ǠȒƳ

ɵ › ȵȷɄɞǵβЋרǯ ҧ ǵ ֻ Ǳ

ɵǤǵ̀ǵ› ǵǦȈǵ Ḩ ș ȅǏǭ ҧ ș

3.4 P.25

В 3

ӓἶ › ǲǫǋǭ
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› ǲ♫Ǫǭὕ

ǠȒ ӓἶ › ǲ ǠȒᾐ ǵ ǵʤǮὕ

̓ ǠȒ ȋ ᶅ ǵ ǲר ǠȒ

ᴜ ǲ♫ǪǦƲ ›ǵֺ Ǯǵᴜ

4.3 › P.33

ǲ♫ǪǭƲ ǵ ̑ǲǑǋǭ ș ǍƳ

Ǔֻ ǯѨὑǜȓǱǒǪǦḹֻǶƲᾍ ș ǠȒƳ

4.4
P.34

В 4 ›

ӓἶ › ǲǫǋǭ
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› ѩ › 3

ӓἶ › ǲǫǋǭ
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ǵѝ ǉȒǋǶⱥ ǵ ș100mV ̊ʣ
ǯǠȒǚǯƳ ♫ ȑ

ѝ ȅǦǶⱥ Ǯ ǲ ҧ șѨὑǮǔǱǋǚǯǓ ὑǜ
ȓȒḹֻǶƲ ǵѝ ǉȒǋǶⱥ ǯǶ ǱȒ ș ὑ
ǞǭȉȏǋƳ

PC ǮǶƲȢɱȷȽɱɆȨɓ ̬ȉƲ

1000 mV vs CSE ᴇ ȏȑȉɕɧȷ ζǵ ̬ș
ͪǫ
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ѩǱ Ƕʥ

Ḩ ǲṊὡᾍ ̭ ⱳ Ǳ ǶẆ

ŪẆ ǲȏȒǹǺҊȓɵ ǔ

̭ ǵ ʹⱥ ș

ū ̬ ǮǵṊӓ ȢȨɱ

ɓȡɁȭ ╛Ǯ͑ ₴ Кǲ ǠȒǒ˔ ǠȒ

ǠȒȏǍǱȐǷ Ƕ ʹᾍ ǯǞǭ ҧ

Ŭ Ǔ ᷀ӓǞǭǋǱǋḹֻǶ ӓἶ ὑ

↓ș ὑǞƲǹǺҊȓ Ǔ˔ ǜȓȓǷ

Ƕ ʹᾍ ǯǞǭ ҧ
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╠ ǵ ǵ ɜɉɣȠɩ

Ṋὡ ̚ ȅǦǶ ᾽ ǲǑǋǭƲẆ ʣҜӓǓ ᷀ӓǞǭǋǱǋ ǲ
Ǔ ǞǭǋȒǒבǒșὑר ǲѨὑǠȒƳ

Ǔ ǟǭǋǱǋ Ń Ṋὡ ̚ ǵ֯ Ǔר ǋ
Ǔ ǟǭǋȒ Ń Ṋὡ ᾽ ǵ֯ Ǔר ǋ



ӓἶ ὑ ǵѝ ὑ
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╠ ǵ ǵ ɜɉɣȠɩ

Ṋὡ ̚ ȅǦǶ ᾽ ǲǑǋǭƲẆ ʣҜӓǓ ᷀ӓǞǭǋǱǋ ǲ
ǵ ↓ș ὑǞƲǹǺҊȓ ș˔ ǠȒƳ

Ń ʹ ș ὑǮǔȒƳ

 
☿fi◘כ 

 

♪כꜞ  

♃כ♦  
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╛ǮǶ ʥ

ɵ ȋẀᶿᶅǵ ș

ɵ νȅǮǵ ρǶ Ҙ̝

ɵ֞ ρǵȆѫ

ǰǍǞǭȉ Ǔ ǋḹֻ...

Ȼɶɧɶȋ ҘǱǰǵ ȦɋɩȬɶȉѫ ֯

ɵ ǯ ș ǠȒǧǘ

Ẇ ╛ǮǶ Ǔⱳ

CP› ̝ & ȦɩȪɶɇӲ̝


