General principles of a
gualitative chemical
analysis. ldentification
of Inorganic cations



Questions

What is the goal of chemical analysis?
* What signals are used for quantitative analysis?
 What signals are used for qualitative analysis?

* Do you know any examples of qualitative analysis?



Signals for qualitative analysis

e Color and smell (solution, precipitate, flame)
* Boiling and melting points
 Formation of a precipitate with a reagent

e Refraction index

e Spectra (light absorption and emission, mass spectra)



General procedure of analysis

Sampling

Sample preparation

Signal registration

Signal processing

Report
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Qualitative analysis

Precipitation (+ color)
Burning (+color)
Formation of a colored
product

Voltammetry

Physical

UV-Vis spectroscopy
IR spectroscopy
NMR spectroscopy
Chromatography
Electrophoresis
Mass spectrometry

Biosensors
Bioassays




Examples of qualitative analysis

NH,*+ OH-¢> NH, 1 + H,0

Ni2* + 2C,HgN,0, + 20H- &> CgH,,N,0, + 2H,0



FLAME TEST COLOURS

RADIUM




Qualitative analysis by solubility

- pH>8 —* AMINES (low MW)
Solubility Flowchart

— ALCOHOLS, ALDEHYDES, AMIDES,
ESTERS, ETHERS, KETONES (all low

Test pH MW)
H<5
° CARBOXYLIC
ACIDS (low MW)
CARBOXYLIC ACIDS,
PHENOLS (some)
0.6 M NaHCO,
H,0
Compound \
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oo L ba ALCOHOLS,
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ALKENES,
1.5 M HCI AMIDES,
ESTERS,
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Disclaimer - if a compound has KETONES
more than one functional group
and/or additional substituents, it conc. sto“ ALKANES,
may not fit the patterns here ﬁﬁggggﬁiBO
NS (most),
Dv. Kline | SMC | 53002013 ALKYL & A.RYL

HALIDES



|dentification of cations

 Acid-base
e Sulfide

* Ammonia-phosphate



Sulfide classification

Group No. .
R t
Rus (Eng) Cations eagen

| (or V) K+, Na*, NH,*, Mg2+ No

Il (or IV) Ba2+, CaZt, Sr2+ (NH,),CO,

Al3*, Cr3+, Fe3+, Fe?t, Ni%*,
I C02+’ Mn2+’ /N2t (NH4)ZS

|: Cu2+, Cd2+, Hg?+, Bi3*
IV (or Il) Il: As3+, Sn2+, Sn4+, Sb3+, H,S
AsO,3, SbO,3

V (orl) Ag*, Pb2t, Hg,2* HCI



Flow chart

Solution containing ions
of all cation groups

Solution containing ions
of remaining groups

Solution containing ions
of remaining groups

Solution containing ions
of remaining groups

Group 1 precipitates
AgCl, Hg,Cl,, PbCl,

Group 2 precipitates
CuS, CdsS, SnS, Bi,S,

Group 3 precipitates
CoS, FeS, Mn5, NiS,
ZnS, Al(OH),, Cr(OH),

Solution contains ions
of Group 5
(Na®, K*, and NH,*)

+ HCI -
Filtration
+H,S
Filtration
+ NaOH
Filtration
+ NEgCD3
Filtration

Group 4 precipitates

> Baco,, CacoO,, SrCO,




Acid-base classification

m

I K+, Na*, NH,* No

I Ag*, Pb2*, Hg,2+ HCI

1 Ba2+, Ca2t, Sr2+ H,SO,

\Y; Al3*, Cr3*, Zn2*, As3+, As>t NaOH + H,0,

Mg2+, Sb3+, Mg2+, Sb5+, Bi3+, NaOH or NH,OH
Mn2+, Fe3+, Fe2+ (conc.)

VI Cu?*, Cd?+, Hg?*, Ni2+, Co%* NH; (conc.)



Video

* https://www.youtube.com/watch?v=AWEr80mX;j8Y



http://www.youtube.com/watch?v=AWEr80mXj8Y
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