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٣K א[Ce4+]/[Ce3+] 
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E1 אאFE 

[Fe3+]/[Fe2+]= 10/90, E1 = 0.69 10 
[Fe3+]/[Fe2+]= 50/50, E1 = 0.75 50 
[Fe3+]/[Fe2+]= 90/10, E1 = 0.81 90 
[Fe3+]/[Fe2+]= 99/1, E1 = 0.87 99 
[Fe3+]/[Fe2+]= 99.99/0.1, E1 = 0.93 99.99 
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[Fe3+] = [Ce3+]  [Ce4+] = [Fe2+] 
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 JCe4+אא[Ce4+]/[Ce3+]K 

 

אE2 אאFE 

[Ce4+]/[Ce3+] = 0.1/100, E2 = 1.27 100.1 
[Ce4+]/[Ce3+] = 1/100, E2 = 1.33 101 
[Ce4+]/[Ce3+] = 10/100, E2 = 1.39 110 
[Ce4+]/[Ce3+] = 90/100, E2 = 1.45 190 
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١אWא Ce4+אא 

٧KאאאW 
٧١אPotassium permanganateW 

 אאאאא
אאא،2%

אאאKאStandardization
אאאאFe2+Kאאא

אK 
 

KW 
MnO4

- + 8H+ + 5e-→ Mn+2 + 4H2O 
 
 

KW 
 

MnO4
- + 2H2O + 3e-  →  MnO2 + 4OH- 

KW 
 

MnO4
- + e-  →  MnO4

2- 
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٧٢אאCerium (IV)W 
אאאאאאאW 

Ce4+ + e-    Ce3+ 
 
אאא

אאאKאאא
א،אSn , H2O2 , Fe , V , Mo, W , Ti , U

אK 

٧٣אPotassium dichromateW 
 אK2Cr2O7א

FאKEאא
אאW 

 
Cr2O7

2- + 14H+ + 6e-  → 2Cr3+ + 7H2O 
 

אאאK 
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 ٧٤אPotassium bromateW 
 אKBrO3אאא
אBr2אאW 

 
BrO3

- + 5Br- + 6H+ → 3Br2 + H2O 
 

 אאאאאאאאBr2،
אאאאא

אאKBrא،א
אאאאאKאאאאא

אאKIאאW 
 

2I- + Br2 →  I2 + 2Br- 
 

 אאאאNa2S2O3א
אאאאאאK 

٧٥אIodineW 
 אאאאאא

אPotassium iodide, KIאא
I3

-אאאאאWאאאK 

 
I2 + I-  I3

- 
 

אאDirect methods (Iodimetric methods)W 
 אאAs(III)،
Sb(III)،Sn(II)،H2S،SO3

2-אאאאא
אK 
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אאIndirect methods (Iodometric methods)W 
 אאKIאאא

אאא،אאאW 
 

Aox + I-  → Ared + I2 
 

AאאאK 
אאאאאW 

 
I2 + 2S2O3

2-  → 2I- + S4O6
2- 

 
אCr2O7

2-،Cl2،Br2،ClO-،Cu2+Cr3+K 
  

אאW 
0.2אCr3+אCr2O7

2-،
אאKIאא،FאI-אE

אS2O3
2-0.1אאא

22.15 ،אאאאאK 
 

אW 
אאאאW 

 
Cr2O7

2- + 14H+ + 6e-  → 2Cr3+ + 7H2O   (i) 
2I-  → I2 + 2e-       (ii) 
 

א(ii)C3אאW 
 

Cr2O7
2- + 6I- + 14H+  →  2Cr3+ + 3I2     (iii) 

  
אFiiiEאאKIאKאא

אW 

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


א ١٦٥ אא 
א אא אא 

 
 

 

 
2S2O3

2-  →   S4O6
2- + 2e-       (iv) 

I2 + 2e-  →  2I-                                  (v) 
 

FivEFvEW 
 

2S2O3
2- + I2  →  S4O6

2- + 2I-        (vi) 
 

אאW 
 

2Cr3+ ≡ Cr2O7
2- ≡ 3I2 ≡ 6S2O3

2-  
W 

Cr3+  :  S2O3
2- 

2       :     6 
1       :     3 

 
אS2O3

2-K 
 

2
2 3

2 3
2 3

22.15number of S O  moles 0.1
1000

number of S O  moles 2.215 10 moles

−

− −

= ×

= ×
  

 

Cr3+K 

3 2-
2 3

3 3

3 4

1number of Cr  moles number of S O  moles 
3
1number of Cr  moles 2.215 10
3

number of Cr  moles 7.38 10 moles

+

+ −

+ −

= ×

= × ×

= ×

  

 

אאאW 

 

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


א ١٦٥ אא 
א אא אא 

 
 

 

3

4
3

3

number of moles  atomic weight 100Cr  (%)
sample weight (g)

7.38 10 52.0 100Cr  (%)
0.2

Cr  (%) 19.19%

+

−
+

+

× ×
=

× × ×
=

=

  

  

٨KאאאReducing agents and their applicationsW 
 אאאאא،

Kאאאאאאא
אאW 

٨١אאIron (II)W 
 אאאFe(NH4)2(SO4)2.6H2OFe2+

אאאF0.5
אEאאK 

א،א،א،אאאא
אאאא،Fe2+אאא

אאאאK 
٨٢אPotassium thiosulfateW 

אK2S2O3אאאאF١EאF٢E
KS4O6

2-אאאW 
 

2S2O3
2- →  S4O6

2- + 2e- 
 

אאאאאאאאאאK 

٩KאאאאRedox titration indicatorsW 
 אאאאאאאא

אאאKאאאא
،אאWאאאאאא،אאאK 
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٩١אאאSelf indicatorW 
 אKMnO4אאאאאא

Fe2+Mn2+אאאW 
 

MnO4
- + 8H+ + 5e-→ Mn+2 + 4H2O  

 
 אאאאאאאא

Kאאא 
אFאEאאFe2+FאE

אאMnO4
-Mn2+א

אFאFe2+Fe3+EאMnO4
-א

MnO4
-אאאK 

٩٢אאSpecific indicatorsW 
 אאאאאאאא
אKאאאאאאאא

אK 
אאאSCN-KאאFe3+FאE

אTi3+FאEאאאאאא
אFe(SCN)2-אאTi3+א

Fe3+אSCN-אאFe3+אאW 
 

Fe (SCN)2+    →   Fe3+    +  SCN-   
א 
 

אאאאאאFאEא
אאאאאאK 
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