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١W،א٤٠אאF
אE0.1234אאאאא

אFEאא12.2
Molarity0.0930אKאMillimolesאא

אאאאא300K 

אW 

Wאאאאאאא 

 
      →            aA          +               bB  نواتج dA  +                   )أ(

FE  FאאאE FאE 

  
      →            cC          +               dA  نواتج    ) ب(

FAE FאE 

 

אAאאBW 

  
( ) ( )Number millimoles A volume A Molar A volume C molar C 

bNumber millimoles B  number millimoles A
a

bNumber millimoles A atomic weight A 100
a%B

Sample weight

= × − ×

= ×

× × ×
=
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אאאאW 
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( ) ( )3

3

3

Number millimoles AgNO 40 0.1234 12.2 0.093
Number millimoles AgNO 4.94 1.13
Number millimoles AgNO 3.81 millimoles

= × − ×
= −
=

 

  

אW 

-

-

1Number millimoles Cl 3.81
1

Number millimoles Cl 3.81 millimoles

= ×

=
 

 

אאW 

-

-

3.81 35.4 100% Cl
300

% Cl 44.96%

× ×=

=
  

٢٣Fajan's methodW 

 אאFאEFluorescein indicatorאא
אאאאא

F٣אKE 
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In- 

Ag+ 

Cl-
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אאאאאא
אאIn-K 

אWאאאCl-אאא
אAdsorbed،אאאא

אאאF٤אKE 

  
 

  
 Na+

           
Na+

      
Na+

      
Na+

      
Na+

      
Na+

 Cl- Cl- Cl- Cl- Cl- Cl- Cl- Cl- Cl- Cl- Cl- Cl- Cl-

 Ag+ Cl- Ag+ Cl- Ag+ Cl- Ag+ Cl- Ag+ Cl-Ag+ Cl-
 Cl- Ag+ Cl- Ag+ Cl- Ag+ Cl- Ag+ Cl- Ag+ Cl- Ag+

⎬
⎬

⎬ الراسب

الطبقة الأولية
الطبقة الثانوية

  

٤אWאא 

  
  

אאAgCl
אAg+אאאא

אא،In-אאאF٥אKE 

 
  

In- In- In- In- In- In- In- In- In- In- In- In- In-

  Ag+
 Ag+

 Ag+ Ag+ Ag+ Ag+ Ag+
 Ag+ Ag+ Ag+

 Ag+ Cl- Ag+ Cl- Ag+ Cl- Ag+ Cl- Ag+ Cl-Ag+ Cl-
   Cl- Ag+ Cl- Ag+ Cl- Ag+ Cl- Ag+ Cl- Ag+ Cl- Ag+

⎬
⎬

⎬ الراسب

الطبقة الأولية
الطبقة الثانوية
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אאאאאאWWאאאאאאאא
Reduction-Oxidation Titrations 

١KW 
 אאאאאא

אאאאאאא
אאאאאאאאאK

אאאאאאאאKא
אאאK 

 אאאא،،FWE،אאא
FEאאאא،FE،אFEאאFE

אאאאאKאאאFWE
،אאאאFEאאאאאאאK 

 
٢KאאאOxidation and reductionW 
٢١אOxidationW 

 אאאאא،אא
אK 

W 
Zno → Zn2+ + 2e-  

٢٢אאReductionW 
 אאאאאא،אא

אK 
W 

Cu2+ + 2e- →  Cuo 
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٣KאאאאOxidizing and reducing agentsW 
٣١אאOxidizing agentW 

 אאאאאאאא
אאאאאאאאא

אK 
 

Aox + ne- → Ared 
 

٣٢אאReducing agentW 
 אאאאאאא

K 
 

Bred   →  Box  + ne- 

  
٤KאOxidation numberW 

 אאאאאא
אאFe2+S2-אא
אאKאאאאW 
 

KאאאאAr, Cl2 ,P4S8K 
Kאא(2-)אא

(Peroxides)(1-)K 
 

(2-)WH2O, Fe2O3 
(1-)WH2O2, Na2O2 

 
Kא(1+)אאא(1-)K 

(1+)WH2S, NH3 
(1-)WBaH2, LiH 
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Kאאאאאא
אאאאK 

 
١Wאא Cl אאPerchlorateClO4

-K 
אW 

x=אClK 
 

(4*-2) + x = -1 
(-8) + x = -1 
x = +7 

 
 

٢Wאא Cr אDichromateCr2O7
2-K 

אW 
x=אCrK 

(2x) + (7*-2) = -2 
2x – 14 = -2 
2x = -2 + 14 
2x = +12 
x = +6 

٥KאאHalf-equationsW 
٥١W 

Fe3+  → Fe2+ 
Fe3+ + e- →Fe2+ 

 
Cl2  →  Cl- 
Cl2 →  2Cl- 
Cl2 + 2e- →  2Cl- 

٥٢W 
 JאPermanganate ion (MnO4

-)W 
MnO4

-  →  Mn2+ 

MnO4
-  +  8H+  →  Mn+2  +  4H2O  

MnO4
-  +  8H+  +  5e-  →  Mn+2  +  4H2O  
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 JאDichromate ion (Cr2O7
2-)W 

Cr2O7
2-  →  Cr3+ 

Cr2O7
-2  +  14H+  →  2Cr3+  +  7H2O  

Cr2O7
-2   +  14H+  +  6e-   →2Cr3+  +  7H2O 

  
٥٣אאאאW 

١WאאאW 
l2  →  l- 
S2O3

–2  →  S4O6
2-  

l2 + 2e-  →  2l-   (i) 
2S2O3

2-  →  S4O6
-2 +  2e-  (ii) 

 
(i)(ii)W 

l2 + 2S2O3
2-  →  S4O6

-2 +  2I- 
 

٢WאאאW 
MnO4

-  →  Mn2+ 

Fe2+  →  Fe3+ 

אW  
MnO4

-
  + 8H+ + 5e- → Mn2+ + 4H2O  (i) 

Fe2+  →  Fe3+ + e-     (ii) 
 

(ii)٥אW 
 

5Fe2+  →  5Fe3+ + 5e-      (iii) 
 

(i)(iii)אW 
 

MnO4
- + 5Fe2+ + 8H+  →  Mn2+ +5Fe3+ +4H2O 

 
٣WאאאW 

MnO4
-   →  Mn2+ 

C2O4
2-  →  CO2
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אW 
MnO4

- + 8H+ + 5e-  →  Mn2+ + 4H2O  (i) 
C2O4

2-  →  2CO2 + 2e-    (ii) 
 

(i)٢(ii)٥אW 
 

2MnO-
4 + 16H+ + 10e-  →  2Mn2+ +8H2O  (iii) 

5C2O4
2-  →  10CO2 + 10e-    (iv) 

 
(iii)(iv)W 

 
2MnO4

- + 5C2O4
2- + 16H+  →  2Mn2+ + 10CO2 + 8H2O 

 
 

٤WאאאW 
 

Cr2O7
2-  →  Cr3+ 

Fe2+  →  Fe3+ 

אW 
 

Cr2O7
2- + 14H+ + 6e- → 2Cr3+ + 7H2O  (i) 

Fe 2+ → Fe3+ + e-     (ii) 
 

(ii)٦W 
 

6Fe2+ →  6Fe3+ + 6e-     (iii) 
 
 

 (i)(iii)W  
 

Cr2O7
2- + 6Fe2+ + 14H+ →  2Cr3+ + 6Fe3+ + 7H2O 
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 ٦KאאאאW 
 100Fe2+١}٠Ce4+١}٠K

אאW١٠،٥٠،٩٠،٩٩،٩٩}٩٩،١}١٠٠،١٠١،١١٠،١٩٠FKEא
אאאNernst equationK 

 
[ ]
[ ]

[ ]
[ ]b

a
0

b

a
0

dRe
Oxlog

n
0591.0EE

dRe
Oxln

nF
RTEE

+=

+=

  

  
E=،אאאE0=،אאR=א8.314 JK-1mol-1،[Ox]=

،אא[Red]=אא،F=אא96485 C (coulombs)،
T=אאא(298)،ln=אא=log2.303،n=אK 

 

אאW 

 
Fe2+  → Fe3+ + e- [E0 = 0.75V] 
Ce4+ + e-  → Ce3+ [E0 = 1.45V] 

 

אאW 

١Kא[Fe3+]/[Fe2+] 
 

⎥⎦
⎤

⎢⎣
⎡ +

⎥⎦
⎤

⎢⎣
⎡ +

+=
2Fe

3Fe
log

1
0.05910

1E1E  
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