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٩٣אאאאTrue oxidation-reduction indicatorsW 
 אא،אא

אא،אK 
 

Inox  +  ne-  →    Inred  
FEFE 

 
،אא10,1א(II)אא

א(Phen)3Fe2+K 

 

 אאאא1.06 V
K 

 
(Phen)3Fe3+ +  e-    (Phen)3Fe2+  (E0 = 1.06 V) 

 

 

אאאאאF١E
אאF٢EאEKאאFe2+א

אCe4+אFאEא1.10 Vאא،
אאא10,1א(II)FKE 

אF١EWאאאא 
E0In  אא אא אא 

+1.1V   ١}١٠אII
+0.85V א   
+0.28V א  אא 
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אאאאWWאאאאאא
Complexometric Titrations 

١KW 
 אאאאאאComplexing 

agentsאא
אאאLigandsFLKE 

 
M(H2O)n + L → M(H2O)n-1L + H2O 

  
אL אא
MLnKK 

אאאאא
אאאאאאאאא

אאאאאאאאאאאKאא
אאא،אאאאEDTAאאא،

אK 
٢KאאאW 

 אאאאא
אKאאאאLewis acidאא،

אאLewis baseאאLigandsK 
٢١אאאUnidentate ligandsW 

 אאאאא
אא:OH23NH:אאא

אK 
  

H3N:  +   M  →  H3N: →M 
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٢٢אאאBidentate ligandsW 

 אאאאאK
EthylenediamineF١אEאאאא

F٢אKEאChelation
אאאאאאChelating agentsK 

 

  
C

N

H2 C

N

H2

  
 

١אWאאEthylenediamineK 

  
  
  

  
  

C

N

H2C

N

H2

CN

H2

CN

H2

Co

C

N

H2C

N

H2  
٢אWאאאא 
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٢٣אאאPolydentate ligandsW 

 אאאאאא
אEthylenediamine tetraacetic acid

EDTAF٣אKE 

  

HOOCCH

HOOCCH

2

2

N 2 NCH CH2

CH COOH

CH  COOH2

2

  
 

٣אWאאא 

 

אCoordination covalent bondsאאא
אCarboxyl group, COOHאK 

٤K אאאW 
١. EDTAאאאאאא

אאאאא
אK 

٢. EDTAאאאאא١W١K 
 

 
M2+ + H2Y2-  →    MY2- +  2H+  

  
 
٣. אאH4YאאאאNa2H2YFא
٤EאאאEDTAאK 
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2

2CH  COONa.2H  O

CH COONa

2CHCH N2N

2

2

HOOCCH

HOOCCH
 

2  
  

  

٤אWאאאאNa2H2Y 

٤KאאאEDTAW 
 אאאאאEDTA

אW 
  
  

M2+  +  H2Y-2  →  MY2- +  2H+ 
M3+ + H2Y2-  → MY- + 2H+ 

  
אאאאא

אאאאאאאא
F١EאאF٢EאאpHKאF١Eא

KMYאאK 
 

אF١WEאKMYאא 
 

KMY א KMY א KMY א 

5.0 x 1010 Ca2+ 4.2 x 1018 Ni2+ 1.0 x 1023 Bi3+ 
4.9 x 108 Mg2+ 3.2 x 1016 Zn2+ 1.3 x 1025 Fe3+ 

 
 

 אאאאMY
אא YאאK 
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M  +  Y       MY 
H+  
HY, H2Y, … 

  
אאא YאאW 

Kאאאאאאא،
אאאK 

Kאאאא
אאאK 

KאאBi3+،Fe3+אאK 
 

אאאאאBuffer solutionsאK 

٥KאאאW 
 אאאאEDTAאאא،

אאאאK 
٥١אאאW 

١. אK 
٢. אאK 
٣. אאאאאאאK 
٤. אאF–אEאאFא–אEK 

٥٢אאW 
KEriochrome black TW 

١. אאאErio-TF٥אKE 
٢. אNaH2DK 
٣. אאאאW 
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N N

NaSO3

NO2

OHOH

  
  

٥אWאאEriochrome black T 

KErio-TW 

Mg2+EDTAאErio-TpH = 10F٦אWE 

١. אErio-Tאאאא
אW 

 
HIn2- + Mg2+ →  MgIn-  + H+  

 
 

אאאMg2+FאErio-TKE 
 

Mg2+  +  H2Y2- →    MgY2- + 2H+ 
 

אאאאאMgIn-K 
 

MgIn-  + H2Y2-  →  MgY2-  +  HIn2- + H+ 
א 
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אאאאאK 

 

 
٦אWMg2+EDTAאErio-TpH = 10K 

  
  
  
KאMurexide indicatorW 

Ammonium salt of purpuric acidאאא
אאאW 

 

 
 

  
  

 אאאאאא
אאK

CalmagiteCalcichromeK 

pH = 10 

EDTA 
Erio-T 

Mg2+ 

http://cbs.wondershare.com/go.php?pid=5239&m=db


א ١٦٥ אא 
א אא אא 

 
 

 

٦KאאEDTA W 
٦١אאDirect titrationW 

 אאאאאא
אאאאא

EDTAאאKאאאאאא
אF١EF٢E EDTA K 

 
٦٢אאBack titrationW 

אאאW 
  

١. אאאאאK 
٢. אאK 
٣. EDTAאK 
٤. K 
   
 אאאEDTA אא

אאאEDTAאErio-TK 
 
אאW 
אZr4+אאאK 

W10אF0.0502Eא
Zr4+אאאאאאא

FF0.0540Eאאא2.08א
millimolesא،אK 

 
אW 

אאאW 
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