
University of Ahel AL-Bait               

College of pharmacy                                      

Practical of analytical chemistry / First stage 

 Msc. Suad T. Abd Alabbas   

        

 

 

9 

Lab 1 

Chemistry  is the study of matter, including its composition and structure, 

its physical properties, and its reactivity. Chemistry is divide it into five  

fields: [ organic, inorganic ,bio, physical, and analytical ] chemistry. 

Analytical Chemistry 

Analytical chemistry is often described as the area of chemistry responsible 

for characterizing the composition of matter .both :- 

Qualitatively  (What chemical species are present in a sample )? 

Quantitative ( How much of each chemical species is present)? 

 

Qualitatively analysis :- is used to identify the chemical species in an 

unknown substance ,introductory qualitative chemical analysis exploits the 

unique characteristic of the element qualitative  analysis is used to separate 

detect cation and an ions in a sample substance .  

Step of chemical Analysis 

1- Identify the problem (Question ) 

2-Selecting the analytical procedure  

3-Sampling 

4-Sample preparation 

  -sample storage (e.g. moisture , temperature ) 

  -Extracting analyte , grinding , etc. 

  -Dissolving sample / Dispersing analyte  

  -concentrating analyte  

5- Analyze the data. 

6- Propose a solution to the problem. 

 

Principle of Analytical chemistry 

Precipitation is the formation of a solid in a solution during the chemical 

reaction . when the chemical reaction occurs the solid formed is called the 

precipitate this can occur when an insoluble substance ,the precipitate ,is 

formed in the solution due to a reaction when the solution has been 
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supersaturated by a compound a low KSP implies that the compound does 

not dissolve  . 

Precipitate is an insoluble solid that separate from the solution , 

Separations these are procedure that separate groups of ions from other 

groups or individual ions in a mixture of ions , separation are followed by 

confirmatory tests to identify the separated ion ,Among the most common 

reaction in qualitative  analysis are these involving the formation or 

decomposition of complex ions and precipitation reaction in determining 

whether a cation will form a precipitate with a particular reagent . 

Centrifugation :-  

A centrifuge is an instrumental used to separate a heterogeneous mixture of 

solid and liquid by spinning it , after a successful centrifuge , the solid 

precipitate settle to the bottom of the test tube and the solution called the 

filter is clear . 

Using the centrifuge :- 

 Place tube in centrifuge holder .  

 Balance with another test tube filled to the same level in the opposite 

holder . 

 Close cover and turn knob , centrifugation takes a minute or more , 

note that you must turn off the centrifuge with the switch and wait for 

it to stop spinning , to effectively separate the precipitate and solution .  

Mixing  

After a reagent has been added to the solution in the test tube it is very 

important that the solution are stirred together .reaction cannot proceed to 

completion unless the reactants come into intimate contact with each other . 

Separation Solid and Solution  

After centrifugation the solution should be clear and the solid should be 

collected in the bottom of the test tube , remove the solution by decanting 

method , or pouring . 

Checking Acidity /Basicity  

In many case during the separation of cation , an acid or base solution is 

added to a sample until the pH of the solution becomes either acidic or 

basic,  In these instance , litmus paper is used to monitor the pH . 
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Using pH paper (litmus) :- 

Place a piece of pH paper on a clean watch glass , Use a stirring rod to 

remove a drop of solution from test tube , Touch the stirring rod to the paper 

and compare the color to the pH key on the package . 
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Experiment N0. (1) 

                       Analysis of Group І cation ( Ag+ , Hg+2 , Pb+2 ) 

Theory :- 

The silver ion , mercury ion and lead ion are precipitate as chloride from 

hydrochloric acid solution , Rationale softest acids react strongly enough 

with a border line base to precipitate in acid solution , so the cation group І 

can be separated from the other groups since they form slightly soluble 

chloride with the addition of hydrochloric acid , the other groups will remain 

in solution thus allowing the group І chloride precipitate to be removed and 

further tested . 

The precipitating reaction are :- 

Ag+  + Cl-     AgCl(s) (white turning purple in light)  

Hg2
+2  + 2Cl-     Hg2Cl2(s) (white)  

Pb+2  +2Cl-     PbCl2(s) (white) 

The precipitating reagent of group І is a dilute solution of hydrochloric acid. 

A slight excess of chloride ion is used to reduce the solubility of the 

precipitate in accordance with the common ion effect , Even so the solubility 

of lead is sufficiently high for an appreciable concentration of lead ion to 

remain in solution  , Most of this is precipitated with the group ІІ reagent .A 

large excess of chloride ion should be avoided in order to prevent the 

formation of soluble chloro complex ions which dissolve the precipitate as 

the equation  :- 

 AgCl+ 2Cl-     AgCl2
-  

Hg2Cl2 + 2Cl-     HgCl4
-2 + Hg   
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PbCl2 + 2Cl-     PbCl3
-  

Chemistry of the separation and identification of group І cations the lead 

chloride may be extracted from the other two chlorides which may also be in 

the precipitate with hot water since its solubility increase with an increase in 

temperature much more markedly than do the solubilities of silver chloride 

and mercury chloride  

PbCl2 + H20(hot)
             Pb+2 + 2Cl-     

The presence of lead ion is confirmed by adding an aqueous solution of 

potassium chromate which provides chromate ion to form lead chromate 

which it a bright yellow solid and less soluble than lead chloride :   

Pb+2  +  CrO4
-2               PbCrO4(s) (yellow p.p.t) 

The silver chloride and the mercury chloride which may be in the precipitate 

may be separate from one another by taking advantage of the fact that only 

silver ion forms a soluble complex ion with ammonia by adding ammonia 

water to the residue , the silver chloride selectively dissolve due to the 

formation of the soluble diammine silver (1) ion : 

AgCl+2 NH4OH         [Ag (NH4)2 ]- + Cl- + H2O  

The presence of silver ion is confirmed by acidification of  the solution 

containing the silver complex with nitric acid . The nitric acid converts the 

ammonia of the silver complex ion equilibrium to ammonium ion and the 

silver chloride reprecipitates : 

[Ag (NH4)2 ]- + Cl- + H2O           (2H+ ) AgCl(s)(white) +2NH4OH 
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The addition of ammonia converts the white mercury (+1) chloride in the 

precipitate to mixture of white mercury (+2) amide chloride and element 

mercury , black in the finely divided condition in which it is formed : 

 Hg2Cl2(s) + 2NH4OH             Hg(black)+[HgNH4]Cl(white)+ NH4Cl +H2O 

This type of reaction seen with mercury is called a disproportionation 

reaction where the Hg2Cl2(s) oxidizes and reduces itself to Hg(black) and 

[HgNH4]Cl(white) so the mix of the two gives a gray precipitate . 

The formation of the insoluble a gray precipitate products serves as 

confirming evidence for the original presence of mercury (+1) .  
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Scheme ( 1. 1) explain the Analysis of the Group І cation 

The Requirement Materials  

1. (0.1M) silver nitrate  

2. (0.1M) lead nitrate  

3. (0.1M) mercury nitrate  

4. (6 M) hydrochloric acid  

5. (6M) nitric acid  
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6. (0.1M) potassium dichromate  

7. Fresh ammonium hydroxide (prepare by 10ml ammonia and 20ml 

distilled water ) .  

Procedure : 

1- Take 3ml of unknown sample (in the test tube) , Record this unknown 

number , Add 0.5ml of 6M HCl ,Stir well the presences of precipitate 

indicates the presence of one or more group І cation . 

2- Centrifuge the solution in a balance and decant the supernatant into a 

separate tube . 

3-Add 5ml of distilled water to the precipitate , Heat the contents in the 

boiling water bath for 5minates with stirring , Centrifuge and decant the 

supernatant to a different test tube leaving behind the precipitate, Save the 

precipitate for further testing of silver and mercury . 

4- Add 3-4 drops of 1M K2CrO4 to supernatant (step3) , The formation of 

yellow p.p.t of lead chromate confirms the presence of lead  ion . 

5- Add 3-5drops of NH4OH to the precipitate (step3). Centrifuge and decant 

the supernatant to a different test tube leaving behind the precipitate ,See if 

the precipitate is  a gray precipitate that is confirm the presence of mercury 

ion  . 

6-Add 5 drops of  6M HNO3 to the supernatant (step5) , See the white p.p.t 

of silver chloride is confirms the presence of silver ion .  

Questions :-  

1- Write all the equation of any step in the diagram in separation group І ? 

2- Give reasons why we add diluted and slightly excess from  HCl ? 

 

 

 


