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PHYSICAL 
STATE

Among the 16 million that have been made, there are all kinds of 
molecules with amazingly varied properties. What do they look like? 
1. Solid:

A- Crystalline it has a definite shape may be : Needles, Prisms, Plates,

Microcrystalline.

B- Powder may be Fine or Coarse.

C-Amorphous (has no definite shape)

2. Liquid:

A- Mobile (such as : methanol, ethanol)

B- Viscous (such as lactic acid, glycerol).

3. Gas.



Color

If a compound has enough conjugated double bonds, it will 
absorb visible light (light with wavelengths > 400 nm) and the 
compound will be colored. For example, beta-carotene, a 
precursor of vitamin A with a λmax = 455 nm, is an orange 
substance found in carrots, apricots, and the feathers of 
flamingos. Lycopene with a λmax = 474 nm—found in tomatoes, 
watermelon, and pink grapefruit—is red.



When a molecule absorbs light, all the non-
absorbed (reflected) light combines to produce 

the complement of the absorbed color. 



Colour

Many liquids and solids are definitely colored
because of the presence of chromophoric groups in 
the molecule. Many nitro compounds, quinones, azo 
compounds, stable carbocations and carbanions, and 
compounds with extended conjugated systems are 
colored. 
If an unknown compound is a stable, colorless liquid 
or a white crystalline solid, this information is 
valuable because it excludes chromophoric 
functional groups as well as many groups that would 
become chromophores by oxidation. 



Colour

The region of the molecule responsible for the 
absorption (the conjugated π system) is called the 
chromophore, while the groups attached to the 
chromophore are called auxochromes.

The color of some compounds is due to impurities; 
frequently these are produced by the slow oxidation 
of the compound by oxygen in the air. Aniline, for 
example, is usually reddish brown, but a freshly 
distilled sample is colorless.



Some 
colourless
solids and 

liquids

Carbohydrates 

Simple phenols

High M.W. esters

Aldehyde 

Amide

Aromatic acids, their amides

Sulphonic acid 

Carboxylic acid

Alcohols

Hydrocarbons

Low M.W ethers

Simple amines

Simple ketones

Anilides



Some colored 
compounds 



Odour



Odor

Odour Compounds
Of spirit like Ethanol or methanol
Pleasant (fruity) Acetone, ether
Of a vinegar Acetic acid 
Of bitter almond type Benzaldehyde, nitrobenzene
Foul (very unpleasant) Isocyanide
Pungent (Strong) Aldehyde
Very pungent Formic acid, acid halides, thioacids
Of mice Acetamide
Of fish or resembling ammonia Low aliphatic amines, benzylamine
Of aniline Aromatic amine
Of garlic Thioalcohols
Phenyl type Naphthalene
Pleasant with a feeling of sweetness at the throat Carbon tetrachloride, Chloroform
Of carbolic acid Phenol



Ignition test

Heat the sample gently over a low flame, 
behind a safety shield. Heat the sample until 
ignition has occurred .
Note (1) the flammability and nature of the 
flame (is the compound explosive?); (2) 
whether the compound is a solid, whether it 
melts, and the manner of its melting; (3) the 
odor of the gases or vapors evolved 
(caution!); and (4) the residue left after 
ignition. 



Ignition 
test

A small amount of the 
sample is placed on a 
spatula and burnt on a 
naked flame

Observation Inference
Compound burns with a smoky flame 
(yellow, sooty flame)

Aromatic compounds, Highly
unsaturated aliphatic and higher 
saturated compounds

Burns with a clear flame (yellow) but 
much less sooty 

Saturated aliphatic compounds

Oxygen content of the compound 
increases the flame becomes more 
and more clear (blue) 

Low MW. Of alcohols

Compounds chars with burnt sugar 
smell

Carbohydrates, tartarates, and some 
citrates

Ammonia gas is evolved Nitrogenous compounds
Sublimes with burnt sugar smell Oxamide
Compound chars without melting Uric acid, sulphonic , starch
Some residue is left on heating for 
longer period

Metallic salts, bisulphite compounds 
of aldehydes and ketones.



Acid or Base 
character

A few milligrams of the compound are dissolved in a 
suitable solvent like water, ethanol or dioxane and 
tested with litmus paper. 
A change in color from blue to red indicates that the 
substance is acidic and red to blue indicates a basic 
substance . 
On the other hand, if there is no charge then the 
compound is neutral such as aldehydes ,ketones 
,esters or hydrocarbons.



Elemental 
analysis

The elements usually detected are N,S and the 
halogens(F,Cl,Br,I) whereas C and H are always 
assumed to be present. The presence of oxygen 
as a part of functional group will become 
apparent in second course by Functional group 
tests.

For the detection of elements, the organic 
substance is first decomposed by fusion with 
sodium metal to prepare an extract, called the 
sodium fusion extract ( Lassign’s extract ).





Procedure

1- Freshly cut a piece of sodium metal about a quarter size of a 
pea and dry in the folds of a filter paper ( sodium is dangerous, 
therefore, handle it carefully). Use a sharp knife to cut sodium. 
Never throw scraps of sodium in water.
2- Place the sodium piece in an ignition  tube held with a pair 
of tongs.

3- Heat the lower part of the tube on a flame until sodium 
melts.
4-Remove the tube from the flame and rapidly add a small 
amount (0.2 g of the solid or 4 drops of the liquid) of the 
sample directly over the melted sodium. Be careful not to 
allow the sample to touch the sides of the hot fusion tube 
during the addition Again heat the tube to redness, a brisk 
reaction is observed. 



5-Remove the tube from the flame, add another 
small portion of the unknown sample and heat the 
tube again till it is red hot. 
6-Then immediately immerse the tube in 15 ml of 
distilled water taken in a beaker, and crush into small 
pieces with a glass rod or shake the covered beaker ( 
covered with petridish).
7-This will hydrolyze sodium and dissolve the ions in 
water. Boil the mixture for 5 minutes and filter hot to 
remove the glass splinters. The alkaline filtrate so 
obtained is usually called the sodium fusion extract. 
This solution is used in subsequent tests for 
elemental analysis.

Procedure



Chemical 
reaction



Test for 
Nitrogen

• Take 0.5 ml of sodium fusion extract in a test tube and add 2 drops 
of freshly prepared saturated ferrous sulfate solution. A green 
precipitate should be obtained. In case no such precipitate is 
obtained, add a few drops of sodium hydroxide solution. 

• At this stage a green precipitate should appear. The green precipitate 
is due to the formation of Fe(OH)2 and not due to the presence of  
nitrogen. Ferrous hydroxide reacts with sodium cyanide to form 
sodium ferrocyanide. Boil the mixture for 10 sec. and acidify with dil. 
sulfuric acid, while shaking till a clear solution is obtained. A Prussian 
blue color indicates the presence of nitrogen.  



Test for 
Halogen

Acidify 0.5 ml of the sodium fusion extract with dil. nitric 
acid and boil. Add several drops of silver nitrate solution. 
If halogens are present a flocculent white or yellow 
precipitate which darkens on exposure to light and is 
soluble in ammonium hydroxide indicates the presence 
of halogens.
The acidification of the sodium fusion extract is 
necessary before adding silver nitrate solution to prevent 
the precipitation of silver hydroxide or silver oxide.



Test for 
sulfur

In a test tube acidify 0.5 ml of sodium extract with dil. 
acetic acid. In acid any sulfide ion present is 
converted to hydrogen sulfide gas. 
Add 1–2 drops of lead acetate solution (preferably 
saturated solution). The appearance of a black 
precipitate due to the formation  of lead sulfide 
indicates sulfur.
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