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    Ӑ Ԓ М ậ Ϝ Ȳ Cu2+ȳCr3+ ᴩᵮ Ȳ Ὠế ⅍ᾼ ₇ Ϝ

ṳ Ὑ Ȳ ϯẃᾼ ѿ МἬ ậᾼ Ϝ ᴩȲӦὑῶ ᾼ Ȳ֯

pH ῺМἤ Cu2+ц Cr3+צ ֻᾼᵮ  ὨȲ ⇔ Ȳᵮ ᾼ Ȳ֪֯ױ ᾼ

ᵮ  Ὠ ṾȲ֪Ɫ ⇔ᾼ Ȳ  Cr3ʞ Cu2ʞֻȲ Ϝ ҟϛ оч ∟ᾼ Ϝ

Ҡ ὑ МȲԛӦ ч ếҔ ᾼϡ о῁ ӢԚ Ȳᶮכ Ϝ

Ȳ֯ pH= 6ᴟ 7 Ȳ Ϝ Cu2+ц Cr3+צ ֻᾼᵮ  ὨȲ ⇔ Ȳᵮ ᾼ

Ȳ֯ ứᾼ ᾓϯȲ ѾҠѿ М Cr3ʞᶙԓ Ȳ֪Ɫ Ϝ ῶ ẓצ

( - NH2)Ȳѹ  ὑỒᴏЄЊᾼ ϱȲ Њч ҒȲ╝ᵮ ᾼ Ὠц Ϝ

Ὑ сȴ  

ȳׁשṅ  

    Ὼדẃ М ҏ   ᴆ╬ṶԈ,  ӐϱϷצ ד75 ϡЧ ᾘỴᾼ Ḷ Ṷ

Ԉ Ϛ ,   Б–Ϥᶺ ᾼӢ♄ȴ ’ ᾼ ,−ֵϢ Ở Џ Ѭ

ȴԒ›Б Ϣֵ−צ ֽᴶѿӧ Ѭ,ᵀᶺ ╥ ᾼ֝דѿכ Ғѿ

Ḃ ,ԛ Џ Ѭ ᴩ ȴ 

ȳׁשṅӭᾼ 

Ϛȳ М ậҏ Ϝ ȲṳϠ ϱ ἬẓצᾼỪ ȴ 

ϡȳ Ϝ ҟϛ о Ӣ Ϝ Ȳế о ֥Ȳ כ Ϝ ȴ 

ϮȳϠ ậҏ Ϝ   Іᵮ ᾼᾭᾓȴ 

ҳȳϠ Ϝ   Іᾼᵮ  ϩȴ 

 

ȳׁשṅ цѠᾎ 

 

Ϛȳ І 
 І╥ ⅍М ṓᾼ   ІȲ ҏ ὑ ⅍МἨЏ ᾼ ѬМȲ− ѿϚ 

ᾼ оѠהҒѿҟ Ȳ ṓᾼ Ѡה╥ᵓӣ Ȳṿ Мᾼ І Ӣ о ᾼḛ

ȲἨ╥ᵓӣ ᾎȲṿ Ӣ   ᾼέҏȲ צ М ṓᾼ♄ἤ ᵮ Ȳᵀḛ ᾎ

ӢЄ ᾼ   ᴆᾇȲ ᾎế♄ἤ ᵮ ⁄╥ цḊ ὗ ȲЛ ֥ ’ц ȴ 
 

ϡȳ І  

    1ȳᴞẃѬ ѭ ה Іᵮןԏ ȸ Ἤ І ᴟᴞẃѬ Ȳ᾿ ᵮϤѭ

ה Іᵮןԏ (‟ AA)Ȳ ứẔМ Cu2+П ⇔ȴ 

2ȳ І ȸ 

    Ȳһᾼ ᴥ( ᴥ)╥ẃᴞ Іȴ ᶺ ҒϤ Ѭ Ȳ ᾼ ᴥ

Іᾼ ᴥ כ ᴥᾼ ІȲ Л֝ ⇔ᾼ І ҒϤ ѬȲѿиԏԏ⇔

ᵮן⇔ṳ ȴ 

Ϯȳ Ϝ  



ʟ86ʟ 

    Ϝ (chitosan) ẃᴞὑ ᾬȲ╥ӦϚ ȳ ӧ ᾬᾼҵ (ӧ )Ȳ ҟ

Ӫ ȳ цҟϛ ᾼ ᴖẃȲ ὑϚ ȴ 

 

ҳȳ Ϝ  

    Ϝ ╥ѿ N-ϛ (C8H15NO6)Ɫ ӐḊ ᾼҽЄиІȲכ Ϝ ֯ ἤ  

Ғ ȲҠѿ оכҫϚ ᾬ ȲϷ ╥‟ Ɫӧ ᾼ Ϝ ((C 6H11O4N)n)֯ױ МȲ

 Ϝ иІ ᾼϛ ( - CH3CO) ȲҬ ϯѿ (C6H13NO5)Ɫ כ ᴯἬ  ᾼ ȴכ

  ḃᴌ ᵯ    

 

ȳׁשṅ ц Ḋ 

( Ḋ)ȸ І ȳ ȳẠḒȳ ȳ ȳ ȳ ȳ ẚȳиԏԏ⇔ ȳἏ

⌡ ȳpH ȳᵅ Ѭ ȳ Ἧ ȳ ȴ 

( ₇)ȸ ȳ ₇ Ϝ Ɏɏȳ (HCl)ȳỒᴏ ҳ оϮ (Fe3O4) ȳ Ѭ(NH4OH) ȳ

о (NaOH) ȳϛ (C2H5OH) ȳ (H2SO4) ȳ (CuSO4)ȳ῁ (NaOȵ

NSiO2)ȳ ( Cr(NO3) 3)  

 

ԃȳ Ḕ  

ӭӭᾼᾼцц ȲȲᶺʌ ѿѿϯϯᾼᾼ   

 

Ϛ ᴞ М ậ Ϝ  

1.  100gᾼ ♃ ȳ Ȳ ὑ 100mL 2Mᾼ МϚщȲҟ ( Ӣϡ о )ȴ 

2.  ậҏ Ȳӣ ѬḤ♃Ȳ᾿ẞ )Мἤכ pHЄּפ╥ 7)ȴ 

3.  ὑ 100mL 2.5Mᾼ о Ϛщ,ҟ Ӫ ȲὍϤ ѿ 120̆ ȴ 

4.  Ḕ ϡȲѿ כ ẞ Ϝ Ӓȴ 

5.  ậ 0.2g ᴞ Ϝ ȲиᵑҒϤ 200ppmȳ200mLᾼ І МȲḕ 2Њ Ȳậϱ

10mLȲҒϤ Ѭ 5mL,ѿиԏԏ⇔ І ⇔ȴ 

6.  ậ 0.2g ₇ Ϝ ȲиᵑҒϤ 200ppmȳ200mLᾼ І МȲḕ 2Њ Ȳậϱ

10mLȲҒϤ Ѭ 5mL,ѿиԏԏ⇔ І ⇔ȴ 

7.  ậ 0.2g ᴞ Ϝ ȲиᵑҒϤ 200ppmȳ200mLᾼ І МȲḕ 2Њ Ȳậϱ

10mLȲѿиԏԏ⇔ І ⇔ȴ 
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8.  ậ 0.2g ₇ Ϝ ȲиᵑҒϤ 200ppmȳ200mLᾼ І МȲḕ 2Њ Ȳậϱ

10mLȲѿиԏԏ⇔ І ⇔ȴ 

ϡ Ϝ Іᵮ  

1.  иԏԏ⇔ ᾌ  ᴟ 600nmȲ І ȴ 

2.  Л֝ pH ( 3~12) 200ppmᾼ І 200mLȲиᵑҒϤ 1.0g Ϝ Ȳ 24Њ Ȳ

ậϱ 10mLȲҒϤ Ѭ 5mLȲѿиԏԏ⇔ І ⇔ȴ 

3.  ậ 0.2gȳ0.4gȳ0.6gȳ0.8gȳ1.0g ᾼ Ϝ ȲиᵑҒϤ 200ppmȳ200mLᾼ І МȲ

ḕ 2Њ Ȳậϱ 10mLȲҒϤ Ѭ 5mLȲѿиԏԏ⇔ І ⇔ȴ 

4.  ậ 1.0g ᾼ Ϝ ȲиᵑҒϤ 200ppmȳ200mLᾼ І МȲὍ ֯ ⇔иᵑⱢ 25̆ ȳ

35̆ ȳ45̆ ȳ55̆ ȳ65̆ ȳ75̆ ȳ85̆ ᾼ⌡ МȲḕ 2Њ Ȳậϱ 10mLȲҒϤ

Ѭ 5mLȲѿиԏԏ⇔ І ⇔ȴ 

5.  ậ 1.0g ᾼ Ϝ иᵑҒϤ 40ppmȳ80ppmȳ120ppmȳ160ppmȳ200ppmᾼ 200 mL І

МȲ 24Њ Ȳậϱ 10mLȲҒϤ Ѭ 5mLȲѿиԏԏ⇔ І ⇔ȴ 

 

Ϯ Ϝ Іᾼᵮ  

1.  иԏԏ⇔ ᾌ  ᴟ 415nmȲ І ȴ 

2.  Л֝ pH ( 3~12) 200ppmᾼ І 200mLȲиᵑҒϤ 1.0g Ϝ Ȳ 24Њ Ȳ

ѿиԏԏ⇔ І ⇔ȴ 

3.  ậ 0.2gȳ0.4gȳ0.6gȳ0.8gȳ1.0g ᾼ Ϝ ȲиᵑҒϤ 200ppmȳ200mLᾼ І МȲ

ḕ 2Њ Ȳậϱ 10mLȲѿиԏԏ⇔ І ⇔ȴ 

4.  ậ 1.0g ᾼ Ϝ ȲиᵑҒϤ 200ppmȳ200mLᾼ І МȲὍ ֯ ⇔иᵑⱢ 25̆ ȳ

35̆ ȳ45̆ ȳ55̆ ȳ65̆ ȳ75̆ ȳ85̆ ᾼ⌡ МȲḕ 2Њ Ȳậϱ 10mLȲѿи

ԏԏ⇔ І ⇔ȴ 

5.  ậ 1.0g ᾼ Ϝ иᵑҒϤ 40ppmȳ80ppmȳ120ppmȳ160ppmȳ200ppmᾼ 200mL І

МȲ 24Њ Ȳѿиԏԏ⇔ І ⇔ȴ 

  

ҳ Ϝ ҟϛ о 

1.  ậ 10gБҟ Ӫȳҟ ᾼ Ϝ ȲҒϤ ᴘ ⇔ 8Mᾼ NaOH 100mLȲ֯ ѫ 130⇔ϯ

Ғ 3Њ ȴ 

2.  ч ᾬ ϤЄ ὮҒѬṿẔч Ѧȴ 

3.  ԛч ѿ Ѭ ♃Ȳ∕Ẕ pH ᴟ 8ѿϯȴ 

4.  Бҟϛ оᾼ Ϝ ᾚϤ 1Mᾼ Мȴ 

 

Х ᵂ Ϝ  

1.  ֯ 1080mLᾼ ѬМȲậ 20gᾼ Fe3O4 Ȳ֥ԛҒϤ 1M NaOH ֥ Ẕᴟ pH= 9 ṳҒ ȴ 

2.  Ғ ᴟ 90̆ ҒϤ 10%̈͂ Ѭ 120mLȲ Ἧ 30и ȲԛҒϤ 2.5M H2SO4 ᴟ

pH= 6Ȳԛ Ἧ 30и ȴ 

3.  ч ᾬѿ Ѭ ♃ȲṳὍϤ Мѿ 120̆ ȴ 

4.  Ḕ 1~3Ȳᵀ Ḕ 2М῁ Ѭ 10%Ḃᴟ 20%ȴ 

5.  ϱ Б ᾼ І ȴȴ 
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6.  ẞᾼ ІȲᾚϤ ҳ ҟϛצ оᾼ Ϝ МȲὍ 24Њ Ȳ

כ Ϝ ȴ 

7.  Л֝ pH ( 3~12) Ѭ 200mLȲиᵑҒϤ 1.0g Ϝ Ȳ 24Њ Ȳ

pH оȴ  

г Ϝ Іᾼᵮ  

1.  Л֝ pH ( 3~12) 200ppm І 200mLȲиᵑҒϤ 1.0g Ϝ ȲὍϤ

Ȳ 24Њ Ȳѿ ϩ Ϝ ᵮ ᴟἉ Ȳậϱ 10mLȲҒ

Ϥ Ѭ 5mLȲѿиԏԏ⇔ І ⇔ȴ 

2.  ậ 0.2gȳ0.4gȳ0.6gȳ0.8gȳ1.0g Ϝ ȲиᵑҒϤ 200ppmȳ200mLᾼ І

МȲὍϤ Ȳḕ 2Њ Ȳѿ ϩ Ϝ ᵮ ᴟἉ Ȳậϱ

10mLȲҒϤ Ѭ 5mLȲѿиԏԏ⇔ І ⇔ȴ 

3.  ậ 1.0g Ϝ ȲиᵑҒϤ 200ppmȳ200mLᾼ І МȲὍ ֯ ⇔иᵑⱢ 25

˘ȳ35̆ ȳ45̆ ȳ55̆ ȳ65̆ ȳ75̆ ȳ85̆ ⌡ МȲὍϤ Ȳḕ 2Њ Ȳѿ

ϩ Ϝ ᵮ ᴟἉ Ȳậϱ 10mLȲҒϤ Ѭ 5mLȲѿиԏԏ⇔

І ⇔ȴ 

4.  ậ 1.0g Ϝ иᵑҒϤ 40ppmȳ80ppmȳ120ppmȳ160ppmȳ200ppmᾼ 200 mL 

І МȲὍϤ Ȳ 24Њ Ȳѿ ϩ Ϝ ᵮ ᴟἉ Ȳậϱ

10mLȲҒϤ Ѭ 5mLȲѿиԏԏ⇔ І ⇔ȴ 

 

ϝ Ϝ Іᾼᵮ  

1.  Л֝ pH ( 3~12) 200ppm І 200mLȲиᵑҒϤ 1.0g Ϝ ȲὍϤ

Ȳ 24Њ Ȳѿ ϩ Ϝ ᵮ ᴟἉ Ȳѿиԏԏ⇔

І ⇔ȴ 

2.  ậ 0.2gȳ0.4gȳ0.6gȳ0.8gȳ1.0g Ϝ ȲиᵑҒϤ 200ppmȳ200mLᾼ І

МȲὍϤ Ȳḕ 2Њ Ȳѿ ϩ Ϝ ᵮ ᴟἉ Ȳậϱ

10mLȲѿиԏԏ⇔ І ⇔ȴ 

3.  ậ 1.0g Ϝ ȲиᵑҒϤ 200ppmȳ200mLᾼ І МȲὍ ֯ ⇔иᵑⱢ 25

˘ȳ35̆ ȳ45̆ ȳ55̆ ȳ65̆ ȳ75̆ ȳ85̆ ⌡ МȲὍϤ Ȳḕ 2Њ Ȳѿ

ϩ Ϝ ᵮ ᴟἉ Ȳậϱ 10mLȲѿиԏԏ⇔ І ⇔ȴ 

4.  ậ 1.0g Ϝ иᵑҒϤ 40ppmȳ80ppmȳ120ppmȳ160ppmȳ200ppmᾼ 200 mL 

І МȲὍϤ Ȳ 24Њ Ȳѿ ϩ Ϝ ᵮ ᴟἉ Ȳѿи

ԏԏ⇔ І ⇔ȴ 

 

ϥ ϜϜ ῶῶ    ІІᾼᾼ  

11..  ậ 1.0g Ϝ ҒϤ 200ppmȳ200mLᾼ Cu2+ МȲ 24Њ Ȳѿ ϩ

Ϝ ᵮ ᴟἉ ȴ  

2. Ḕ 1МБᵮ  Cu2+ᾼ Ϝ ὍϤ Ȳѿ 120̆ ȴ 

33..  иᵑ Л֝ pH ( 2~7)ᾼ H2SO4 200mLȲиᵑҒϤḔ 2МБ ᾼᵮ  Cu2+ᾼ Ϝ

1gȲḕ  24Њ Ȳ Cu2+ ⇔ȴ  
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44..  ậ 1.0g Ϝ ҒϤ 200ppmȳ200mLᾼ Cr3+ МȲ 24Њ Ȳѿ ϩ

Ϝ ᵮ ᴟἉ ȴ  

55..  Ḕ 4МБᵮ  Cr3+ᾼ Ϝ ὍϤ Ȳѿ 120̆ ȴ  

6. иᵑ Л֝ pH ( 2~7)ᾼ H2SO4 200mLȲ֢ҒϤḔ 4МБ ᾼᵮ  Cr3+ᾼ Ϝ

1gȲḕ  24Њ Ȳ Cr3+ ⇔ȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ȳȳׁשׁשṅṅ ὨὨ  

ϚϚȸȸ М ậ Ϝ  
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ᶰ ᶝ ᴕוֹ  HClᵷ NaOH ᵍ 

  

ⱬᴕ ᵍ  ᶰ  

  

  
                        ᴍᴍ ᴷK ὒὒ ꞈꞈᵷᵷ ᴍᴍ ⁹⁹          
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ϜϜ ІІᾼᾼᵮᵮ   ὨὨцц ϜϜ ⱢⱢṾṾ  

֪֪ⱢⱢᶺʌ ᴞᴞᴩᴩ ММ ậậᾼᾼ ϜϜ ȲȲếế ⅍⅍ММ ₇₇ ᾼᾼ ϜϜ ȲȲ Cu2+ц Cr3+

ᵮ  Ὠ ЛЄȲ ϯẃ ╥ᵓӣᴞᴩӦ М ậᾼ Ϝ ᴩȴ  

ϡϡȸȸ Ϝ Cu2+ᾼᵮ  
  

  

ᴍ ᷃ᴕ Cu
2+

 ᶰᵩṳṳ  

(Ϛ)ȳЛ֝ Ϝ Cu2+ᾼᵮ  

І ᴥ ȲЛὔ Ȳ╝ҒϤ Ѭ ᶮכ ᴥᾼ ІȲиᵑ 200ppmȳ

160ppmȳ120ppmȳ80ppmȳ40ppmȳᾼ Cu2+ ȲҒϤ ᾼ ѬȲҠ ᴥᾼ Ȳ

ᵮן⇔Ȳ ȴ 

 
Ṋ ḄṊὒễ ᴷ  
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ד               ẒЊ ᾼ ד⇔ Ȳԛ ѿ 2Њ ȲҠ ẞ 2Њ вᾼӂᶁч ȲṳҠ

М Ɫӂᶁч ȲҠ ҏϯ ȸ 

            

                  

ѿ EXCELᾼ ἤ ғ ȲҠḖҏ Tʦ0ּה ᾼ ῴᵮ      
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ϱ ҅ῶч ế ⇔П ᾼ …Ȳ ч ᾬ ⇔ Ғ Ȳч Ғᶶȴ֪֯ױо

ч МȲҠӣϯԝП   :ῶӱה

p>[>ª>ö>y_{aö>y`{b ö>LLL>ẔМ R Ɫч Ȳ k Ɫч Ȳ[A], [B],... иᵑ

ῶӱ֢ч ᾬП ⇔Ȳa, b,... иᵑⱢ ȴѿ ⇔ log ȲֽϯἬӱȸ 

                  
ӦӦѠѠ ..ȸȸyy  ʦʦ  11הה 003311xxʟʟ11.. 559911ҠҠ чч ȸȸRRʦʦ0.0256ĖĖɖɖהה ɗɗ

11.. 003311        
ȲȲчч ⱢⱢ 11.. 003311  

 (ϡ)ȳЛ֝ pH Ϝ Cu2+ᾼᵮ  

PH=  2.98  4.01  4.99  5.98  6.98  

├ (ppm) 200 200 200 200 200 

24ᴻ (ppm) 178.4 134.2 85 37.6 25.2 

ὒ ợᵩᶚ 10.8% 32.9% 57.5% 81.2% 87.4% 

῎Ἤ ᴍ ὒ ᴷ(mg) 4.32 13.16 23 32.48 34.96 

PH=  8.02  8.99  10.12  11.01  12.08  

├ (ppm) 200 200 200 200 200 

24ᴻ (ppm) 2.4 4.2 3.6 2.6 2.6 

ὒ ợᵩᶚ      

῎Ἤ ᴍ ὒ ᴷ(mg)      
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                Ӧϱ ҠѿϠ Ȳ pH Њὑ 7ȲpH ЄȲ Ϝ Іᵮ ᾼ Ὠ ֻ  
(Ϯ)ȳЛ֝ ⇔ Ϝ Cu2+ᾼᵮ   

                          

Ӧϱ ᾼ ὨҠ῀Ȳ ⇔ Ȳ Ϝ ᵮ ᾼ  

(ҳ)ȳỆứ ᾼ Ϝ Л֝ ⇔ Cu2+ᾼᵮ  

 

ᴷ ├ (ppm) 40 80 120 160 200 

24ᴻ  11.3 14.8 18.7 24.3 27.6 

ὒ (mg) 5.74 13.04 20.26 27.14 34.48 

ὒ ợᵩᶚ 71.75% 81.50% 84.42% 84.81% 86.20% 
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Ӧϱ Ҡѿ῀ Ȳ ІᾼῴỞ ⇔ ЄȲ ᴍиѩ ЄȲḕеᵌ Ϝ ᵮ  Іᾼ

Ϸ Є  

ϮϮȸȸ Ϝ Cr3+ᾼᵮ  

(Ϛ)ȳЛ֝ Ϝ Cr3+ᾼᵮ  

  

ᴍ ᷃ᴕ Cr
3+

 ᶰᵩṳṳ  
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Ӧ ҠӦᵮן⇔ І ⇔ 

 
ד ẒЊ ᾼ ד⇔ Ȳԛ ѿ 2Њ ȲҠ ẞ 2Њ вᾼӂᶁч   

  
ѿ EXCELᾼ ἤ ғ ȲҠḖҏ Tʦ0ּה ᾼ ῴᵮ  ȸ  
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ѿ ⇔ log ȲֽϯἬӱȸ  

  
ӦӦѠѠ ..ȸȸyy  ʦʦ  00הה 992233xxʟʟ00.. 554444    

ҠҠ чч ..ȸȸRRʦʦ00הה 228855ĖĖɖɖ ɗɗ
00.. 992233        

ȲȲчч ⱢⱢ 00.. 992233 

 

(ϡ)ȳЛ֝ pH ᾼ Ϝ Cr3+ᾼᵮ   
  

PH  3.01 3.99 5.1 6.04 7.03 

ᴷ ├ (ppm) 200 200 200 200 200 

24ᴻ (ppm) 54.334 32.788 11.894 9.9354 15.159 

ὒ ợᵩᶚ 0.7283 0.8361 0.9405 0.9503 0.9242 

῎Ἤ ᴍ ὒ ᴷ (mg) 29.133 33.443 37.621 38.013 36.968 

PH  7.9 9.01 10.1 10.89 12.24 

ᴷ ├ (ppm) 200  200  200  200  200  

24ᴻ (ppm) 0.47 1.22 1.44 1.68 1.98 

ὒ ợᵩᶚ      

῎Ἤ ᴍ ὒ ᴷ (mg)           
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Ӧϱ ҠѿϠ Ȳ pH Њὑ 7ȲpH ЄȲ Ϝ Іᵮ ᾼ Ὠ ֻ  

(Ϯ)ȳЛ֝ ⇔ᾼ Ϝ Cr3+ᾼᵮ   
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Ӧϱ ᾼ ὨҠ῀Ȳ ⇔ Ȳ Ϝ ᵮ ᾼ  

  

(ҳ)ȳỆứ ᾼ Ϝ Л֝ ⇔ Cr3+ᾼᵮ  

             

ᴷ (ppm) 40 80 120 160 200 

24ᴻ  12.02  14.52  17.03  19.54  23.30  

῎Ἤ ᴍ ὒ (mg) 5.60  13.10  20.59  28.09  35.34  

ὒ ợᵩᶚ 69.95% 81.85% 85.81% 87.79% 88.35% 

  

  

  

  
 

Ӧϱ Ҡѿ῀ Ȳ ІᾼῴỞ ⇔ ЄȲ ᴍиѩ ЄȲḕеᵌ Ϝ ᵮ  Іᾼ

Ϸ Є  
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ХХ::  Ϝ ҟϛ оц ᵂ Ϝ  

   

ᴍ ᷃ᴕ NaOH᷃  ᴍ ⱱ ᵍ   Na2SiO3↕ Fe3O4 Ẑ 

   

  Na2SiO3↕ Fe3O4 Ẑ᷃   Fe3O4᷃ᴕ ᴍ ᵍ ⱱ ᵍ  

(Ϛ)ȳЛ֝ pH ϯȲ Ϝ pH о   

  

          ֯Л֝ pH ϯȲ ᾚ Ϝ Ȳ24Њ ∟ pH о 

ᴟ 7ẞ 8П  

  
֯Л֝ pH ϯȲ ᾚ Ϝ Ȳ24Њ ∟ pH ᾼ о  
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                                                                    FFTT-- II RR  ииέέ      

гг:: ϜϜ ІІᾼᾼᵮᵮ    

  

ᴍ ᷃ᴕ Cu
2+

 ᶰᵩṳṳ Cu
2+

 

  

(Ϛ)ȳЛ֝ Ϝ Cu2+ᾼᵮ   
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ד ẒЊ ᾼ ד⇔ Ȳԛ ѿ 2Њ ȲҠ ẞ 2Њ вᾼӂᶁч Ȳ 

ṳҠ М Ɫӂᶁч ȲҠ ҏϯ  

  
ѿ EXCELᾼ ἤ ғ ȲҠḖҏ Tʦ0ּה ᾼ ῴᵮ   

  

 

ѿ ⇔ log ȲֽϯἬӱ  

  
ӦӦѠѠ ..ȸȸyy  ʦʦ  00הה 559944xx++00.. 222244    

ҠҠ чч ȸȸRRʦʦ1.674ĖĖɖɖהה ɗɗ
00.. 559944        

ȲȲчч ⱢⱢ 00.. 559944  

(ϡ)ȳЛ֝ pH Ϝ Cu2+ᾼᵮ   
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PH  2.98  4.01  4.99  5.98  6.98  

├ (ppm) 200 200 200 200 200 

24ᴻ (ppm) 101.98 84.12 64.88 31.34 20.87 

ὒ ợᵩᶚ 49.0% 57.9% 67.6% 84.3% 89.6% 

῎Ἤ ᴍ ὒ ᴷ(mg) 19.604 23.176 27.024 33.732 35.826 

PH  8.02  8.99  10.12  11.01  12.08  

├ (ppm) 200 200 200 200 200 

24ᴻ (ppm) 10.87 11.87 10.04 10.09 11.98 

ὒ ợᵩᶚ           

῎Ἤ ᴍ ὒ ᴷ(mg)           

  

  

  
Ӧϱ ҠѿϠ Ȳ pH Њὑ 7ȲpH ЄȲ Ϝ Іᵮ ᾼ Ὠ ֻ  
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(Ϯ)ȳЛ֝ ⇔ Ϝ Cu2+ᾼᵮ   

  

Ӧϱ ᾼ ὨҠ῀Ȳ ⇔ Ȳ Ϝ ᵮ ᾼ  

 

(ҳ)ȳỆứ Ϝ Л֝ ⇔ Cu2+ᾼᵮ   

ᴷ (ppm) 40 80 120 160 200 

24ᴻ ᴷ (ppm) 9 12 15 19 24 

῎Ἤ ᴍ ὒ

ᴷ(mg) 
6.2 13.6 21 28.2 35.2 

ὒ ợᵩᶚ 77.50% 85.00% 87.50% 88.13% 88.00% 
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ІᾼῴỞ ⇔ ЄȲ ᴍиѩ ЄȲḕᵌ Ϝ ᵮ  І Ϸ Є  

ϝϝ:: ϜϜ ІІᾼᾼᵮᵮ    

(Ϛ)ȳЛ֝ Ϝ Cr3+ᾼᵮ  

  

ᴍ ᷃ᴕ Cr
3+

 ᶰᵩṳṳ Cr
3+

 

 

  
ד     ẒЊ ᾼ ד⇔ Ȳԛ ѿ 2Њ ȲҠ ẞ 2Њ вᾼӂᶁч ȲṳҠ

М Ɫӂᶁч ȲҠ ҏϯ   
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ѿ EXCELᾼ ἤ ғ ȲҠḖҏ Tʦ0ּה ᾼ ῴᵮ 

 
 

 

ѿ ⇔ log Ȳֽϯ Ἤӱ 

  
ӦӦѠѠ ..ȸȸyy  ʦʦ  00הה 668811xx-- 00.. 669988    

ҠҠ чч ȸȸRRʦʦ0.200ĖĖɖɖהה ɗɗ
00.. 668811        

ȲȲчч ⱢⱢ 00.. 668811 

 


