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Experiment 2
Identification of a Compound: Physical Properties

Physical properties are used to identify substances, these are like:
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Color, odor, density, solubility, melting point, boiling point, and state of substance (s,

£, g). No need to know the chemical reactivity of the substance in order to notice

these physical properties.

, ~Rurity is a physical property, but chemical tests may be needed in order to determine
2/
& this property.
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Purpose of Today’s Experiment:
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Identification of a chemical compound from its solubility, density and boiling point.

Solubility:

* The maximum mass of a compound (in grams) that can be dissolved in 100 g of
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o 2~ "= This means that the solub111ty of a chemical differs in different solvents and at
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different temperatures.

/J G dets " Solubility depends on chemical structure of both solute and solvent, as the solute
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< gﬂ__, and solvent are more similar in structure, the solubility of the solute in that solvent
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[{/ He” J\)U W111 be higher. LIKE DISSOLVES LIKE. Table salt is soluble 1s water but not in benzene.
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) * In today’s experiment, we will determine the solubility of some substances in three
l/"/ U L 150 L different solvents:
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one gt Water : H20

Cyclohexane : Ce6Hi2


https://www.youtube.com/watch?v=0ThbvPk-j2A
https://www.youtube.com/watch?v=y_e6gsidRWU
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Ethanol C2H50H  See the table 2.1 page 44 in your lab. Manual

— The solubility 1s termed as:

Soluble (s) (complete dissolution)

Slightly Soluble  (sis) (partial dissolution)
Insoluble (1)
— The solubility test:

About 10 drops of the unknown solute is added to about 15 drops of the above three

different solvents in three different test tubes. Stir and wait.

Density:

= Remember: density = mass/volume ~ sz zake & =5 < 258
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Higher density substance has larger mass in certain volume.

* Remember: density is an INTENSIVE property; its value is independent on the
volawe £ waSS LU i n S K asd

amount of the substance. The extensive property depends on the amount of the

substance as explained in experiment one.

= When we say a substance is heavy, we mean that large mass can be taken by taking

small volume of that substance.
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-t ' <= Boiling happens at constant temperature at certain atmospheric pressure. This
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(G dsj:!:\‘ temperature 1s called the BOILING POINT. It i1s an INTENSIVE property. When
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liquids boil, the liquid is converted into gas. Constant stream of air bubbles is noticed.

e M"féé{’*‘\@-\:/; * The boiling temperature depends on the atmospheric pressure. When the
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=~ pressure is 1.0 atm, the boiling point is called NORMAL boiling point.
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= The magnitude of the boiling point depends on the strength of the intermolecular

forces. As the strength of intermolecular forces increases the B.P. increases.
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;‘;1 » Liquids that boil at temperature below 100 are called VOLATILE liquids. Their
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boiling points are experimentally determined by the use of water bath NOT by direct

hating. In this experiment your unknown substance is a volatile compound.

= Table 2.1, page 44 in your manual, shows some of the physical properties of some

solvents. It shows density, B.P., and solubility.

Experimental Part: (Record your observations in your report sheet)

A. Solubility (Solubility in cyclohexane, in water and ethanol).
B. Density.
C. Boiling Point

Results: Find your unknown by comparing your results with those reported in the table 2.1.

Density | Boiling Point Solubility
Compound
(g/mL) Co Water cycloexane | Ethanol
Acetone 0.79 56 S S S
2-Butanone 0.81 80 S S S
--- S
S S
S S
Cyclohexane 0.79 81 1 S S
S S
S S
S S
S S
S S
Cyclohexene 0.81 83 1 S S
S S
S S
S JE——
Ethanol 0.79 79 S S S
S S
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Ethylacetate 0.90 77 f.,,‘? sls . S S
W )f,,ulble
S S
S S
Heptane 0.68 98 1 S S
n-Hexane 0.66 68 1 S S
1-Hexene 0.67 63 1 S S
S
S
S
isopropanol 0.79 83 S S S
S
S
S
S
S
Methanol 0.79 65 S S S
S
S
S
S
S
n-Propanol 0.81 97 S S S
S
S
Water 1.00 100 -—-- i S

Density Demonstration



https://www.youtube.com/watch?v=qRFp2ajCMFQ
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The Experiment (Demonstrated by Lama Dmour):
Part I: Solubility and Density

Part II: Boiling Point

The End



