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ORGANIC ANALYSIS 
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•State, other physical properties 

•Color 

•solubility 

Inorganic 

chemistry  

=cca 50 

elements 



IDENTIFICATION PROCEDURE 

1. Purification  

2. Physical appearance 

3. Physical properties 

(melting point, boiling 

point, refractive index, 

density….spectra ) 

4. Elemental analysis 

5. Confirmation / 

determination of 

functional groups  

6. Preparation of 

derivatives - final 

identification 

7. Literature comparison 

8. ( confirmation of 
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• chromatography 

(relative method) 

• combination of spectral 

methods: UV-VIS, IR, 

NMR, MS 

• interpretation of results, 

identification with 

libraries, structural 

prediction 

 

REQUIRED:  g - mg of 

the analyte 

Classical                                                   Instrumental
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CLASSICAL ANALYSIS OF 

ORGANIC COMPOUNDS 

 Limited number of elements: C, H, N, O, S, X 

 Thermolabile, decomposition within 100-400 ºC 

 cca 5.10 
6
 compounds - isomers:   

compounds with the same chemical formula 

e.g.        

constitutional: C2H6O 

positional : 1-propanol, 2-propanol 

tautomers :    acetaldehyd                                         vinylalkohol 

 

 

 

 

 polymers: polystyrene  -(C6H5-C2H4)n- 

 no or low charge, ionic 

CH3 CH=OH C

H

H

C

O

H
CH2=CHOHC C

H

H

OH

H

Compounds with an identical 

chemical formula 

Limited number of 

elements: 



COLOR 
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PHYSICAL APPEARANCE 
state         

colour 

mixed organic dyes, oxidable or 

decomposed compounds 



INTERMOLECULAR FORCES * 

STRUCTURE 
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Rules: 

• Similis similibus solventur  (=like dissolves like) 

Intermolecular forces 

Solubility of homologues  

 

 

• Reactive solubility 

= an ACID dissolves in a BASE  or  a BASE dissolves in an ACID

 

Solvents 

 Polar (water)  

 low polar (ether) 

 Reactive       

SOLUBILITY/MISCIBILITY 

CLASSES 
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•Similis similibus solventur 

•Acid-base reactions 

SOLUBILITY CLASSES 
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SOLUBILITY CLASSES 
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SOLUBILITY CLASSES 
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SOLUBILITY CLASSES 



ELEMENTAL ANALYSIS 
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THERMAL DECOMPOSITION 

A. Lavoisier 

http://www.chem.yale.edu/~chem125/125/history/Analysis/Liebiganal.html 



Absorbs 

water 

Absorbs 

CO2 

D.C. Harris, Quantitative Chemical Analysis, 6th Ed., p.691 

Find the empirical formula for a 13.72 mg organic 
compound that produced 6.97 mg of water and 28.44 mg 
of carbon dioxide 

COMBUSTION ANALYSIS 

(QUANTITATIVE ANALYSIS) 



MINERALIZATION 
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http://www.wellesley.edu/Chemistry/chem211lab/Orgo_Lab_Manual/Appendix/ClassificationTests http://www.umsl.edu/~orglab/experiments/UNKEXP.html?referer=www.clickfin

d.com.au#Class 



ELEMENTAL ANALYSIS 
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BEILSTEIN TEST FOR 

HALOGENES 
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SILVER NITRATE REACTION 

FOR HALOGENES 
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TESTS FOR FUNCTIONAL 

GROUPS 
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BAYER (PERMANGANATE) TEST 

FOR UNSATURATION  
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CHROMIC ACID (JONES) TEST 

FOR ALCOHOLS  
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SIR EWART RAY 

HERBERT JONES 

1911 —  2002 



LUCAS TEST FOR ALCOHOLS 
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Howard 

Lucas 

1885—1963 



TOLLENS TEST FOR 

ALDEHYDES 
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2,4-DNPH TEST FOR 

ALDEHYDES AND KETONES 
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LABORATORY EXERCISE No.3 
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• Moodle links - quiz 

• Laboratory exercise No.3 manual 

 

 

• sample A = elemental analysis 

• sample B = functional analysis 

• flowcharts 1/2/3 



LABORATORY EXERCISE No.3 
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SOURCES 
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PHYSICAL PROPERTIES 


