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1- QUALITATIVE ANALSIS : It is a multi-step procedure that allows specific
substances, components, or a combination of substances to be classified as

liquid, gas, or solid. The process of analysis begins with this phase.
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2- -QUANTITATIVE ANALYSIS: Itis a procedure that deals with identifying
the constituent parts of the studied substance (compound or mixture). It tell
us what is the amount of the components of the materials or their
components. Without processing qualitative analysis, quantitative analysis
cannot be carried out.
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There are two types:
A- GRAVIMETRIC ANALYSIS: (A)s) Juaill
Gravimetric analysis, which can be carried out using one of
two techniques, includes all the procedures that allow us to calculate
the weight of the substance under study or some of its constituent parts.
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1- Directly method : The weights of the analytical process products,
which must have clear and specified composition or structure, are
immediately measured.
aa g gl g JSa o) S 5 gt (S O g A ¢ Lttt Adaad) gl g8 O 39l (b Ty
B il
2- Indirect method: determines what happens to the materials' or their
components’ weight losses.
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B- VOLUMETRIC ANALYSIS: (eaall Juladll
The following indirect procedures are employed in this process to establih
the weights of the materials or their constituent parts:
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1-Titration methods geawdl) 3k
With these methods, the volume of solutions at specific concentrations
needed to complete the reaction with the materials or their constituent
parts is measured.
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2- Gas analysis: ) Juladly
This method is used to calculate the amounts of gases that are
consumed or the quantities of gas products generated as a result of the
recycling of gas feedstock.
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Materials or their components can be determined using instruments that measure
specific properties like conductivity, turbidity, potential, color, and refractive
index, as well as absorption at UV or visible wavelengths, etc., provided that these
measurements directly or indirectly depend on and relate to the concentration of

the material or its components.
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A- The conductivity of a sample solution, which varies with component variable
concentration, is measured with a conductivity meter.

B- Potentiometers are used to measure an electrode's potential when itis in
equilibrium with a sample solution.

C- Measuring the absorption of radiation at a wave length that is related to the
component directly or to the product generated by its interaction with a
reagent using a UV-visible spectrometer.
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There are general steps for every analysis process, and
these steps can be modified depending on the sample's
type, size, and degree of complexity, the level of precision
needed, and the availability of reagents, chemicals,

equipment, and apparatus.
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STEP 1 : CHOICE OF THE METHOD :



The chosen method must be appropriate for the type of
sample, the quantity of samples, and the level of precision
required. Some samples, such as forensic or archaeological
samples, require a nondestructive technique to preserve the

samples.
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STEP 2 SAMPLING:

Sampling is a critical criterion. The sample should be a
homogeneous representation of the substance. If the
material is large, several samples are chosen, crashed, and
combined for homogenization.
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STEP 3: PREPARING OF LABORATORY SAMPLE

The field sample is prepared for analysis by being
processed.
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1- By crashing, grinding, and mixing, a homogenized sample
Is formed.
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2- Decreasing the size of the material sample granules.
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3- Reagent can be used to assault the phase and formula
transformation of the sample.
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4- To prevent contamination or any other factors affecting the

estimation, care should be exercised.
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1- Gram equivalent weight of acid: gram molecular weight

(mole)/No. of hydrogen ions ready to be substituted
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Eq.Wt(acid)= Mwt /no.of ionized hydrogen atmos(H+)
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EX /calculate the equivalent weight for hydrochloric and
sulfuric acid (Atomic weight :
Cl=35.5,H=1,0=16, S=32)
For HCI :
Eq.wt= Mwt/ no.of ionized hydrogen atmos(H+)

= (1+35.5)g/mole/ 1 =36.5 gleq
For H2S0,
Eq.wt= Mwt/ no.of ionized hydrogen atmos =
(2x1)+(1x32)+(4%16)/ 2
=49 g/eq



2-GRAM equivalent weight of bases: molecular weight
divided by (number of cations * oxidation number of the
cations)
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Eq.wt(base)= Mwt/ no.of ionized hydroxied groups(OH-)
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EX: calculate the equivalent weight sodium hydroxide and
aluminum hydroxide

(Atomic weight : H=1, O=16, Na=23, Al=27)

Eq.wt= Mwt /no.of ionized hydroxide groupe (OH—) =
(23+1+16)g/ml 1=

40 g/eq

FOR AL(OH)3 = 27+ (3X1)+ (3 X16)g/mole /3 =26 gleq
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EX Calculate the equivalent weight for calcium chloride and
ferric sulfate

(Atomic weight Ca=40 ,Cl=35.5,5S=32, Fe=56 ,H=1,0=16)

For Cacl; Eq.wt(salt)= Mwt/no.of cationsxoxidation number of
cation = 40+(2x35.5)g/mole/ 2x1

= 55.5 g/eq

ForFe,(So4); Eq.wt= [(2%56)+(3x32)+(12%x16)] g/mole /3x2
=66.667 g/eq

4-Oxidizing and Reducing Agents:
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Eq.wt(oxidizing agent)= Mwt/ no.of gained electrons
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Eqg.wt(reducing agent)= Mwt /no.of lost electrons
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EX. Calcuate the equivalent weight for potassium
permanganate
(Atomic weight: K= 39 ,Mn=55,0=16)
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Mno ™+ 8H "+ 5e ~ < Mn"* + 4H,0
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Eq.wt = Mwt/ no.of gained electrons=
[(39+55)+(4x16)] g/mole/ 5
=31.6 g/eq



