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     Volumetric methods based upon the formation of sparingly soluble 

precipitate are called precipitation titration; different titrimetric procedures 

that take place in solution were discussed.  A special type of titrimetric 

procedures involves the formation of precipitates during the course of a 

titration.  The titrant reacts with the analyte forming an insoluble material 

and the titration continues till the very last amount of analyte is 

consumed.  The first drop of titrant in excess will react with an indicator 

resulting in a color change and announcing the termination of the titration. 

Precipitation titration is a very important; because it is a perfect method for 

determine halogens and some metal ions. There are three kinds (types) of 

indicators used in precipitation titration, the first used K2CrO4 (mohr, 

formation color precipitation method), the second used fluorescein indicator 

(fajan method), and the third used Fe
+3

 ion as indicator (volhard method 

back- titration formation color complex method). 
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اٌٝ ِؾٍٛي   (Precipitation agent )ضبفخ ِؾٍٛي ػبًِ ِشسترزضّٓ رسؾ١ؾبد اٌزشس١ت ا      

 الا٠ْٛ اٌّشد  رمذ٠شٖ ف١زىْٛ ساست ل١ًٍ )شؾ١ؼ( اٌزٚثبْ .

 ؽبٌخ وْٛ اٌؼبًِ اٌّشست ِزخصصاٌؼ١ٍّخ رّزبص ثسشػخ اٌٛصٛي اٌٝ اٌزٛصْ ٚاٌذلخ فٟ  ٚ٘زٖ

ًِ باضبفخ ػ ,٠PHزُ رضج١ظ ظشٚف اٌّؾٍٛي ِٓ دسعخ ؽشاسح , ضو١ٌزشس١ت الا٠ْٛ اٌّغٙٛي اٌزش

 (Masking agent)ؽغت 

وّب فٟ رؾزبط ػ١ٍّخ اٌزسؾ١ؼ اٌزشس١جٟ اٌٝ دلائً . الا٠ٛٔبد الاخشٜ فٟ ؽبٌخ ٚعٛد٘بٌزلافٟ رشس١ت 

 ثم١ذ اٌزؾ١ٍلاد اٌؾغ١ّخ .

 -ٕ٘ب صلاصخ أٛاع ِٓ اٌذلائً اٌّسزخذِخ ٟٚ٘ :

  K2CrO4وشِٚبد اٌجٛربس١َٛ.رى٠ٛٓ ساست ٍِْٛ )طش٠مخ ِٛس( ثبسزؼّبي  -1

Feرى٠ٛٓ ِؾٍٛي ٍِْٛ )طش٠مخ فٌٛٙبسد( ثسزؼّبي ا٠ْٛ اٌؾذ٠ذن  -2
+3

  ,SCN
-  

 

 . )سٚفٍٛسس١ٓ, ا٠ٛس١ٓدلائً الاِزضاص ِضً )فٍٛسس١ٓ , صٕبئٟ وٍٛ -3

 ٚاِب ششٚط ػ١ٍّخ اٌزشس١ت فٟٙ .

 -: ػ١ٍّبد اٌزشس١ت  ششٚط

 )شؾ١ؼ اٌزٚثبْ(. اْ ٠ىْٛ اٌشاست غ١ش رائت  -1

 اْ رزُ ػ١ٍّخ اٌزشس١ت ثسشػخ . -2

ٚرٌه ٌزغٕت ٚلٛع ػ١ٍّخ  .Adsorptionزسؾ١ؼ ثزبصش الاِزضاص ٌرزبصش ٔزبئظ ػ١ٍّخ الا  -3

 لاِزضاص .باٌزشس١ت اٌّشزشن ٚرٍٛس اٌشاست فٟ ؽبٌخ ربصشٖ ث

ٌٛخ الاسزذلاي ػٍٝ ٔمطخ ٙساٞ  ِٓ اٌّّىٓ اٌزٕجإ ثٕمطخ ٔٙب٠خ اٌزفبػً خلاي ػ١ٍّخ اٌزسؾ١ؼ. -4

 .ٔٙب٠خ اٌزفبػً 

  

  رسؾ١ؾبد اٌزشس١ت
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رؼزجش ٘زٖ اٌطش٠مخ ِٓ اٌطشق اٌؾغ١ّخ ٚاٌزشس١جخ فٟ رمذ٠ش ٚؽسبة و١ّخ اٌٙب١ٌذ               

, ؽ١ش رزشست الا٠ٛأبد اٌسبثمخ ػٍٝ )اٌىٍٛس٠ذاد ,ثش١ِٚذاد .ا٠ٛد٠ذ( فٟ ِؾب١ٌٍٗ اٌّزؼبدٌخ 

ؽ١ش رزشست اوشِٚبد اٌفضخ    ١٘K2CrO4ئخ ٘ب١ٌذ فضخ ثبسزخذاَ د١ًٌ وشِٚبد اٌجٛربس١َٛ 

Ag2CrO4   ًٚرٌه ثؼذ ارّبَ رشس١ت ٘ب١ٌذ اٌفضخ ٘زٖ رسزخذَ فٟ رمذ٠ش اٌٙب١ٌذاد فٟ ِؾب١ٌ

  .ٌّزؼبدٌخ 

   ثسجت رٚثبْ اٌىشِٚبد فٟ اٌٛسظ اٌؾبِض  لا رسزخذَ فٟ اٌّؾب١ًٌ اٌؾبِض١خ : ِلاؽظخ  

ٚسٛف رزشست ػٍٝ شىً اوس١ذ اٌفضخ اٚ اٌمبػذ٠خ ؽ١ش سٛف رزفبػً ِىٛٔخ ١٘ذسٚوس١ذاد 

 اٌفضخ.

سغُ أْ صبثذ ؽبصً الإراثخ ٌٙب أصغش ِٓ صبثذ ؽبصً  شِٚبد اٌفضخ لا رزشست فٟ اٌجذا٠خ اْ و

٠ٚؼٛد اٌسجت ئٌٝ أْ و١ّـخ أ٠ٛٔـبد اٌفضـخ اٌلاصِـخ ٌزشسـ١ت أ٠ٛٔـبد  ؟الإراثـخ ٌىٍٛس٠ذ اٌفضخ

10×1.82) )اٌىٍٛس٠ـذ
-7

 mol/L   ألً ثىض١ش ِٓ و١ّـخ أ٠ٛٔـبد اٌفضـخ اٌلاصِـخ ٌزشسـ١ت

10×3.3)أ٠ٛٔـبد اٌىشِٚـبد 
-5

 mol/L)  ٚثبٌزبٌٟ لا رزشست اٌىشِٚبد الإ ثؼذ رشس١ت أ٠ٛٔبد

 .  = PAg )  4..4 (ٔمطـخ اٌزىـبفإ رمـغ ػٕـذ  ػٕذ  اٌىٍٛس٠ذ

ث١ٓ ا٠ْٛ اٌفضخ ٚرشو١ض اٌىشِٚبد ٠زُ ٚٔظشا ٌٍْٛ اٌىشِٚبد الاصفش اٌفبلغ ٚاخزلاف اٌزشو١ض 

ؽّش ثٛضٛػ ِٚٓ اٌّٛوذ ٠ؾصً خطبء فٟ اضبفخ ص٠بدح ِٓ ٔزشاد اٌفضخ ٌشؤ٠خ اٌٍْٛ الا

 اٌزسؾ١ؾٟ.ٔمَٛ ثؼ١ٍّخ رصؾ١ؼ ٌزلافٟ اٌخطبء اٌّؼب٠شح ٌٙزا 

 

 حش٠بؼٌّا خ٠بٙٔ خطمٔٚ خ٠شظٌٕا إفبىزٌا خطمٔ ١ٓث قشفٌا ٛ٘ -ِب ٘ٛ اٌخطبء اٌزسؾ١ؾٟ :

 .بّغؽ ٓى٠ّ بِ شغصا ْٛىر ْا تغ٠ٚ (ؼ١ؾسزٌا)

 

 ٠ؾزٛٞ ػٍٝ ع١ّغ ِىٛٔبد إٌّٛرط يٍٛؾِ ٛ٘ -: ِؾٍٛي اثلأه )ِؾٍٛي صٛسٞ( 

ِٓ اٌّؾٍٛي  ( بّغؽ)ِب رسزٍٙه ٘زٖ اٌّىٛٔبد ٌّؼشفخ  X) سزضٕبء اٌّبدح اٌّشاد رمذ٠ش٘ب )بث

  فٟ طش٠مخ ِٛس.  AgNO3 اٌم١بسٟ  

 

    Determination of Halides by Mohr Method   

 رمذ٠ش اٌٙب١ٌذاد ثطش٠مخ ِٛس
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Preparation and  standardization of 0.05 N AgNO3  solution 

with sodium chloride (Mohr Method) 

  Theory:-The Mohr method uses chromate ion as an indicator in the titration 

of chloride ion with silver nitrate. The first excess of titrant results in the 

formation of a red silver chromate precipitate, which signals the end point.  

Ag+ +X- AgX+ NaNO
3

AgNO
3
 +NaCl AgCl + NaNO

3

2AgNO
3
 +K

2
CrO

4 AgCrO
4
 + 2KNO

3

yellow
red ppt.

 

Procedure:- 

1- Standardization of silver nitrate solution:-Sodium chloride has a relative 

molecular mass of 58.44. A 0.05 N  solution is prepared by weighing out 

0.29 g of the pure dry salt and dissolving it in 50 mL of water in a 

volumetric flask. 

2- Preparation approximately 0.05 N AgNO3: calculate the Wt. in 50 ml of 

AgNO3 from:- 

N = 
Wt.

Eq.Wt.

1000

V (ml)
*

0.05 = 
Wt.

169

* 1000

50
 

 

  Weigh X g of AgNO3 in dry and clean beaker then transfer to 50 ml 

volumetric   flask and complete the volume to the mark with D.W. 

3- Transfer 5 ml volume of the(0.02 N  NaCl)  solution, with a pipette, to a 

conical flask. Capacity 300 ml. 



- 5 - 
 

4-  Add 4-5 drops of potassium chromate indicator  K2CrO4 to this solution. 

5- Add (0.05 N AgNO3)   from the burette gradually with continuous swirling 

of the solution in the conical flask and near the end point, AgNO3 is added 

drop by drop. Continue the addition of AgNO3 until appears red 

Precipitate. 

6-  6-Repeat step 2 three time to take the average of volume (V). 

7- Find the error of titration process by Transfer 5 ml volume of the D.W, 

with a pipette, to a conical flask. capacity 300 ml, add 4-5 drops of 

potassium chromate indicator  K2CrO4 to this solution,  Add (0.05 N 

AgNO3)   from the burette gradually with continuous swirling of the 

solution in the conical  flask and  near the end point, AgNO3  is added drop 

by drop. Continue the addition of AgNO3 until upper red Precipitate 

appears, Recorded the volume (V1). 

 

Calculations:-Calculate the normality of  Cl
-
:- 

 

(N * V)NaCl = (N * V) AgNO3

(N * 5) = (0.05 *V -V1)

conc.(gm/L)
Cl-

 = N * Eq.Wt
 

 

Discussion:- 

1. What is the red precipitate? 

2. What is the name of indicator? 

3. What is the error of titration process? 

4. What the second name of this method? 

5. Why AgCl Precipitate first than Ag2CrO4?   

6. Why AgNO3 solution must be standardized first? 
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 رظٙش ٌْٛ ِؼ١ٓ ػٍٝ سطؼ اٌشاست , ٚرؾذاٌطش٠مخ ػٍٝ اسزخذاَ ادٌخ الاِزضاص اٌزٟ  رؼزّذ ٘زٖ              

اٚ اخزفبء اٌٍْٛ ػٍٝ  سٛٔمطخ اٌزىبفإ ٚػٍٝ رٌه ٠ؼزّذ ظٙ ؼب٠شح ػٕذّٕبء اٌظشٚف ِؼ١ٕخ فبْ الاِزضاص ٠ؾذس اص

 ٌفٍٛسس١ٓ.ٚاٌزٞ ٠ش١ش اٌٝ اٌٛصٛي اٌٝ ٔمطخ اٌزبوبفإ ِضً ٘زٖ الادٌخ ٘ٛ ااٌشاست  سطؼ

 ٟ٘ اصجبؽ ػض٠ٛخ رّزض ػٕذ ٔمطخ رىبفإ ػٍٝ سطؼ ساست ِؼط١خ ٌْٛ ١ِّضا ِضً اٌفٍٛسس١ٓ . -:دلائً الاِزضاص 

ٚاٌزصبلٙب ثٙب وب  ٌّٚبدح اخش ح ػٍٝ اٌطجمخ اٌسطؾ١خرساد اٚ عض٠ئبد ِبد ٘ٛ رغّغ  -:Adsorptionالاِزضاص 

 ِٓ اٌغبص ٚاٌزصبلٙب ػٍٝ اٌسطؼ. اؽزفبظ الاعسبَ اٌصٍجخ ثطجمخ سل١مخ

 

  اٌشىً اٌزبٌٟ ٠ٛضؼ ػ١ٍّخ الاِزضاص ٚربص١ش اٌذ١ًٌ ف١ٙب ...

 

                                

 

 

 

 

 

 

 

 طبقة امتزاز اولي 

 طبقة امتزاز ثانوي 

 فلورسين

 فلورسين

 فلورسين

 فلورسين

AgCl :Ag+  NO-3  + HIn                        AgCl: Ag+  In-  +  HNO3  

                         نقطة تكافؤ                          احمر                   راسب                                                
 راسب

ً اصفش   د١ٌ

    Determination of Halides by Fajan  Method   

 رمذ٠ش اٌٙب١ٌذاد ثطش٠مخ فب٠بْ
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 -ػًّ الاِزضاص : طش٠ك

فٟ ؽبٌخ رخطٟ ٔمطخ أزٙبء اٌزفبػً فبْ اٌشاست ٠ّزض ا٠ٛٔبد اٌفضخ اِزضاص ا١ٌٚب الأٙب ِٓ ٔٛع      

ثً ٠ّزض ا٠ٛٔبد اٌفٍٛسس١ٓ اٌسبٌجخ اِزضاص صب٠ٛٔب ٚري ٌشذح لبث١ٍخ اٌشاست  NO3ا٠ٛٔبرٗ ٌٚىٓ لا ٠ّزض 

ػٍٝ اِزضاص ا٠ٛٔبد اٌفٍٛسس١ٓ اٌسبٌجخ اِزضاص صب٠ٛٔب ٚثزٌه ٠زغّغ ػٍٝ سطؼ وٍٛس٠ذ اٌفضخ  ٔٛػبْ 

 ِٓ الا٠ٛٔبد )اٌفضخ ٚاٌفٍٛسس١ٓ( ٠ٕٚشأ اٌْٛ الاؽّش إٌّسٛة اٌٝ فٍٛسس١ٕبد اٌفضخ .

 اٞ ثّؼٕٝ اخش...

Clلجً ٔمطخ اٌزىبفإ ٠ؾذس اِزضاص اٌٟٚ الا٠ْٛ اٌىٍٛس  -1
-

. 

Agػٕذ ٔمطخ اٌزىبفإ ٠زُ اِزضاص ا٠ْٛ اٌفضخ   -2
+

رزغبرة ِغ  ) + (ف١ؼطٟ ا٠ٛٔبد راد شؾٕخ  

ٚ٘زا ٠ذػٝ اِزضاص صبٔٛٞ )فٟ الاِزضاص اٌضبٔٛٞ  )فٍٛسس١ٓ  (ٌٍذ١ًٌ - )  ( ا٠ٛٔبد راد شؾٕخ

 ٔمطخ ٔٙب٠خ اٌزىبفإ. رؼطٟ اٌذ١ًٌ ػٍٝ    ٟٚ٘  ٍِٛٔخٌفٍٛسس١ٓ ٚ٘زا ١ٌىْٛ ِبدح ٠زغ١ش ٌْٛ ا

 

  

 

Determination of Chloride by Fajan’s method  

(Adsorption indictors) 

      Theory:-In Fajan method, the end point is detected with a dye that imparts a 

distinctive color to the silver chloride precipitate. Dichlorofluorescein or 

Fluorescein (HIn) is commonly used as indicator. As the surface equivalence point 

is approached and passed, silver ion will become the primary adsorbed the surface 

of precipitate. The negatively charged dichlorofluorescein or Fluorescein anion (In
-

) will then on displaces the nitrate ion to become the countering. On being 

adsorbed, its electronic changes so that it reflects reddish /pink light rather than 

yellow-green, this signals the end point.  

               

AgCl: Ag+
|NO3

-(s) + HIn             AgCl:Ag+
|In- + H+ + NO3

- 

       (yellow)                                          (pink) 
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Procedure:- 

1. Transfer  5 ml volume of the NaCl or KCl solution, with a pipette, to a conical 

flask. 

2. Add 3-5 drops Dichlorofluorescein or Fluorescein and 0.1 gm dextrin solution. 

The color of solution becomes yellow-green. 

3. Add 0.0.5 M AgNO3 from the burette gradually with continuous swirling of the 

solution in the conical flask and near the end point, AgNO3 is added drop by drop. 

Continue the addition of  AgNO3 until appears  reddish Precipitate 

Calculations:-Calculate the molarity of chloride:- 

(N * V)Cl
-
 = (N * V) AgNO3 

Calculate PCl:-                                  
-
                                                      

 

Discussion:- 

1.  What is the HIn
-
? 

2. Define adsorbed process?  

3. What is the adsorbed indicator? 

4. What is the name of precipitation involved Ag? 

5. Why the used indicator is called Fluorescein indicator? 

 

 


