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Analytical chemistry 
Analytical chemistry is often described as the area of chemistry responsible for characterizing the composition of 

matter, both qualitatively (what is present) and quantitatively (how much is present). 
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 Ideally, a gravimetric precipitating 
agent should react specifically or at 
least selectively with the analyte. 

 Specific reagents, which are rare, 
react only with a single chemical 
species.  

 Selective reagents, which are more 
common, react with a limited 
number of species.  

 In addition to specificity and 
selectivity, the ideal precipitating 
reagent would react with the 
analyte to give a product with 
suitable properties. 



 التفاعلمقارنة حاصل(Q )  الذوبان بثابت حاصل(Ksp:) 

 المحلول غير مشبع ولن يتكون راسب (: Ksp > Q)إذا كان . 1

 ( Ksp = Q)مشبع بشكل زائد، ويتكون الراسب حتى تصبح قيمة المحلول (:  Ksp < Q)إذا كان . 2

















Properties of a suitable precipitates: 
1. Easily filtered and washed free of 
contaminants. low solubility that no 
significant loss of the analyte occurs during 
filtration and washing. 
2. Has a known chemical composition after 
it is dried or, if necessary, ignited. 
3. High purity.  
4. It has a large particle size, so it can be 
easily filtered and separated from existing 
impurities 
5. Has high thermal stability when dried or 
ignited 
 



















رجاءا  تحفظ   

اكتب الصيغ التالية: واجب :  

Benziden,  
α- Nitroso-β-Naphthol,  
Mandelic acid) 



رجاءا  تحفظ   























والصيغة الوزنية الترسيبيةامثلة للاستفادة ومعرفة الفرق بين الصيغة   





8.  Calculations: 
Gravimetric factor (GF) represents the weight of analyte per unit weight of the precipitate. It is obtained from the ratio of 
the formula weight of the analyte to that of the precipitate, multiplied by the moles of analyte per mole of precipitate 
obtained from each mole of analyte. 

 لهذا الغرض حيث يستخدم الميزان الحساس لغرض الوزن وعداة تستخدم الميزان ذو الاربعة مراتب(: weighing)الوزن . 7

Weight of analyte (A) = weight of precipitate ppt X Gravimetric factor (GF)  

•How Do We Get %A? 

where 𝑎 and 𝑏 are the stoichiometric coefficients from the balanced chemical equation, 
and 𝐹𝑊 stands for the formula weight.  



Q1\ 100 mL of 0.06 mol/L Mg(OH)2 solution. Calculate the mass of Mg3(PO4)2 produced 



•Examples: This is how to do the G.F. and place the coefficients: 

 Indicate the gravimetric factor for each of the following: (provide the expression only; there is no need 
for calculation) 



Analyte Known 

MgCl2 CoCl3 

H3PO4 Ca3(PO4)2  

AgCl Ag2CO3 

Fe2O3 Fe3O4 

Q2\ Calculate the gravimetric factor of the following: 



Q3\ Calculate the mass of CaCO3 that produced form 10 g of Ca3(PO4)2 



Q4\ A sample containing Iron is analyzed by precipitating and igniting it into pure Iron(III) Oxide 

Fe2O3. Calculate the gravimetric factor (GF) needed to convert the mass of the precipitate (Fe2O3) to the 

mass of the analyte (Fe). 

 



Q5\ 5 grams of pure Ca3(PO4)2  were analyzed gravimetrically. Calculate the following: %Ca, %P, %O, 

%PO4. 



Q6\ An ore is analyzed for the manganese content by converting the manganese Mn to Mn3O4 precipitate. 

If 1.52 g of sample yield (0.126 g) ppt. Calculate the percent of %Mn and %Mn2O3 in the sample. 



Home Work \ The calcium in a 200.0-mL sample of a natural water was determined by precipitating the 

cation as CaC2O4. The precipitate was filtered, washed, and ignited in a crucible with an empty mass of 

26.6002 g. The mass of the crucible plus CaO (56.077 g/mol) was 26.7134 g. Calculate the concentration of 

Ca (40.078 g/mol) in water in units of grams per 100 mL of the water.  Answer: 



Q7\ Orthophosphate (PO4
3-) is determined in the form of ammonium phosphomolybdate (NH₄)₃PMo₁₂O₄₀ 

(1876.35 g/mol)  precipitate. If (1.1682 g)  of the precipitate were obtained form a (0.2711g) sample. Calculate the 

percent of (%P and %P2O5) in the sample. 

Answer: %P = 7.111%  %P2O5 = 16.30% 



Q8\ What weight of pyrite ore (impure FeS2) must be taken for analysis so that the BaSO4 precipitate 

weight obtained will be equal to one-half (1\2) that of the percent %S in the sample?  



Q9\ Consider a 1.0000 g sample containing 75% potassium sulfate (FW 174.25) and 25% MSO4. The 

sample is dissolved and the sulfate is precipitated as BaSO4 (FW 233.39). If the BaSO4 ppt weighs 

1.4900g, what is the atomic weight of M+2 in MSO4? 

• ANS: Mg2+ 



Q10\ Home Work \ An iron ore was analyzed by dissolving a 1.5419-g sample in concentrated HCl. The 

resulting solution was diluted with water, and the iron(III) was precipitated as the hydrous oxide Fe2O3 by 

the addition of NH3 as precipitating agent. After filtration and washing, the residue was ignited at a high 

temperature to give 0.5394 g of pure Fe2O3 (159.69 g/mol). Calculate (a) the %Fe (55.847 g/mol) and (b) 

the %Fe3O4 (231.54 g/mol) in the sample.  



Q11\ A 0.2356-g sample containing only NaCl (58.44 g/mol) and BaCl2 (208.23 g/mol) yielded 0.4637 g 

of dried AgCl (143.32 g/mol). Calculate the percent of each halogen compound in the sample. 



Q12\ Home Work \ A 5.95-g sample containing only AlCl3 (133.34 g/mol) and FeCl3 (162.2 g/mol) 

converted gravimetrically to 2.62-g of  aluminum oxide Al2O3 (101.96 g/mol) and ferric oxide Fe2O3 

(159.69 g/mol). Calculate the percent of each %Al and %Fe in the sample. 

Answer: %Al = 9.56%  %Fe = 18.17% 



Q13 \Exercise\ A sample of an impure iron ore is approximately 55% w/w Fe. The amount of Fe in the 

sample is to be determined gravimetrically by isolating it as Fe2O3. What mass of sample do you need 

to ensure that you isolate at least 1 g of Fe2O3? 



Q14\ A 4-g sample containing pbCl2 (278.1 g/mol) and pbBr2 (367.01 g/mol) were dissolved in 500-mL 

solution. 50-mL aliquot the mixture above were  treated with AgNO3 solution to give exactly 0.3062-g of  

AgCl (143.32 g/mol) and AgBr (187.77 g/mol). Another 75-mL aliquot were treated Hg2(NO3)2 to give 

exactly 0.7060-g of Hg2Cl2 (472.09 g/mol) and Hg2Br2 (560.99 g/mol). Calculate the percent of %pbCl2 

and %pbBr2 in the original sample. 

Answer: %pbCl2 = 21%  %pbBr2  = 53.67% 



Q15 \Homework\ A 0.415 g sample of Feldspar has a mixture of NaCl and KCl weighing 0.0715 g. From 

these chlorides, 0.1545 g of K₂PtCl₆ was obtained. Calculate the percentage of Na₂O present in the 

Feldspar. 


