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And to convert the wt/wt% to the molar concentration we use the 

following relationship:

III- Volume per volume percentage: 

22- ppm or part per million: which can be defined by the weight in mgr 

per liter solution, or the weight in mgr per kg of solution. To 

simplify the dealing with the ppm we can use the following 

relationship:

% × = 

% × = 

ppm× = with no density

Or ppm* = 
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4- P-function: another type of concentration expression which is used 

mainly for the very low concentrations and can be calculated from 

the following: px= -log[x]

Preparation of chemical Solutions:

The chemical solutions can be prepared from two types of materials:

1- Solids: then the main goal for the chemist is to find the mmasss off 

solid material that needed to prepare the wanted solution. To 

simplify the problem, we can always convert the many types of 

concentrations expression to the molar concentration, which is very 

easy to solve when it concerned with the mass and its relationship 

with the number of moles.

2- Liquids: which give us the main purpose, which is finding the 

volume of standard solution that is needed to prepare the solution 

in question

*** taking in considerations the Stoichiometric relationships that 

involved in the preparation of the solutions.

Stoichiometric Calculations

A balanced chemical equation gives the combining ratios, or 

Stoichiometry-in units of mole of reacting substances and their 

products. Thus, the equation:

NaI(aq) + Pb(NO3)2(aq) PbI2(s)  + 2NaNO3(aq)
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indicates that 2 mol of aqueous sodium iodide combine with 1 mol of 

aqueous lead nitrate to produce 1 mol of solid lead iodide and 2 mol of 

aqueous sodium nitrate.

** Often the physical state of substances appearing in equations 

indicated by the letters (g). (l), (s), and (aq), which refer to gaseous, 

liquid, solid, and aqueous solution states, respectively.

Example 4-12 demonstrates how the weight in grams of reactants and 

products;

in a chemical reaction are related. As shown in Figure 4-2, a calculation 

of this type is a three-step process involving:

1- transformation of the known mass of a substance in grams to a 

Corresponding number of moles

2- multiplication by a factor that accounts for the Stoichiometry

3- reconversion of the data in moles back to the metric units called for 

in the answer.
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GGravimetricc Analysiss 

Introduction
1.) GGravimetricc Analysis:

(i) A technique in which the amount of an analyte in a sample is 
determined by converting the analyte to some product.
(ii)A type of quantitative analysis in which the amount of a species in 
a material is determined by converting the species to a product that can 
be isolated completely and weighed

Mass of product can be easily measured
(iii) Overall, gravimetry sounds simple.
Advantages - when done correctly is highly accurate (most accurate of 
all time); requires minimal equipment
Disadvantage - requires skilled operator, slow.
Convert analyte into a solid, filter, weigh, calculate via a mole map
Determination of lead (Pb+2) in water

Pb+2     +      2Cl-      PbCl2(s)

By adding excess Cl- to the sample, essentially all of the Pb+2 will 
precipitate as PbCl2.
Mass of PbCl2 is then determined.
usedd too calculatee thee amountt off Pb+2 inn originall solutionn 
Example:: 
What is the %KCl in a solid if 5.1367 g of solid gives rise to 0.8246 g 
AgCl?

Cl- +    Ag+       AgCl(s)
• Zinc sulfide reacts with hydrochloric acid to produce hydrogen 

sulfide gas:
• ZnS(s) + 2HCl(aq) ZnCl2(aq) + H2S(g)

• How many milliliters of 0.0512 M HCl are required to react with 
0.392 g ZnS?

• Molar mass of ZnS = 97.47 g

ReagentAnalyte Solid Product

HClmol0.0512
solutionL1 x 

ZnSmol1
HClmol2 x 

ZnSg97.47
ZnSmol1 x ZnSg0.392
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== 0.1577 LL == 1577 mLL HCll solutionn 

Anotherr examples:: A soluble silver compound was analyzed for the 

percentage of silver by adding sodium chloride solution to 

precipitate the silver ion as silver chloride. If 1.583 g of silver 

compound gave 1.788 g of silver chloride, what is the mass percent 

of silver in the compound? 

• Molar mass of silver chloride (AgCl) = 143.32 g

 

Agmol1
Agg107.9 x 

AgClmol1
Agmol1 x 

AgClg143.32
AgClmol1 x AgClg1.788

= 1.346 g Ag in the compound

100%
compoundsilverg1.583
Agg1.346

= 85.03% Ag


