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The purpose of this laboratory exercise is to identify and assess the

purity of an unknown solid organic compound by determining its

melting point and comparing this number to a list of possible

compounds.

MELTING POINT The physical properties of a compound, such as

melting point and boiling point can provide useful information which

can help in the identification of a sample or to establish its purity.

The temperature at which a solid melts and becomes a liquid is the

melting point. Since this requires that the intermolecular forces that hold

the solid together have to be overcome, the temperature at which

melting occurs will depend on the structure of the molecule involved -

an example of the relationship between structure and properties. Hence,

different compounds tend to have different melting points.



A pure, nonionic, crystalline organic compound usually has a sharp and

characteristic melting point (usually 0.5-1.0C range). A mixture of very

small amounts of miscible impurities will produce a depression of the

melting point and an increase in the melting point range. Consequently,

the melting point of a compound is a criterion for purity as well as for

identification.. .

Covalent compounds- most melt < 300°C while ionic compounds- have

much higher melting ex. NaCl 800°C.

Larger molecules have higher melting points.



Reasons for determining melting point:

Measurements of the melting point of a solid can provide information about

the purity of the substance. Pure, crystalline solids melt over a very narrow rang

of temperatures, whereas mixture melt over a broad temperature range usually

greater than 2 degrees. Mixture also tend to melt at temperature below the

melting point of the pure solids.

 The melting point helps to identify unknown samples. we can distinguish

between the three sugarsknoen as glucose (MP=150°C), fructose (MP=103-

105°C), and sucrose (MP=185-186°C) for example, by determining the melting

point of a small sample.

 The melting point helps to characterize new compounds.



The general method is to the heat the sample indirectly by placing the

prepared sample (either packed in a glass capillary or on a glass cover slip)

in or on a heated medium, these days this is most commonly a heated metal

block such as a Mel-Temp apparatus. There are other designs such as the

Fisher-Johns apparatus. A more basic, but just as effective method is the

Thiele tube method where the capillary is immersed in a heated oil bath.

Note that the Thiele tube system is also used for boiling point determination.

The melting point of an organic solid can be determined by introducing a

tiny amount into a small capillary tube, attaching this to the stem of a

thermometer centered in a heating bath, heating the bath slowly, and

observing the temperatures at which melting begins and is complete. Pure

samples usually have sharp melting points, for example 149.5-150C or 189-

190C; impure samples of the same compounds melt at lower temperatures

and over a wider range, for example 145-148C or 186-189C



Acetanilide 113-115

Benzoic acid 122-123

Urea 132-134

d,l-Glyceraldehyde 145

Adipic acid 152-154

Sulfanilamide 165-167 

2-Aminophenol 174

4-Toluic acid 180-182

Succinic acid 187-189

4-Methylphenol 35

Benzophenone 48-50

Maleic anhydride 54-56

4-Bromophenol 64-66

4-Aminobenzaldehyde 71

3,4-Diaminotoluene 89-90

Acenaphthene 94-96

Isobutyranilide 106-107

Naphthalene 79-80

POSSIBLE UNKNOWN COMPOUNDS MP (o C)



Thin-walled capillary melting point tubes are used to hold melting 

point samples. This tube needs to be sealed at one end (pre-sealed 

tubes should be available in the laboratory, or, an open capillary can 

be sealed by inserting the tip into a Bunsen flame near the base of 

the flame and turning the tube in your fingers. To pack the tube, the 

open end is pressed gently into a small amount of the sample of the 

crystalline material on a watch glass or weighing paper. To transfer 

the crystals from the open end to the bottom of the tube, tap the 

bottom gently on the bench top or scratch the top edge of the tube on 

a small file or a coin with a milled edge (the video on melting points 

illustrates how to do this https://youtu.be/YH5T7kDivX8). A densely 

packed column of crystals about 3 mm high in the tube is all that is 

required. A packed capillary attached to a normal mercury 

thermometer is shown to the left

capillary for melting point determination



Figure 1 Closing off an mp tube with a flame

Figure 2 Filling the capillary tube with the powder of the unknown



Procedure:

To determine the melting point of a solid, a small amount of the powdered 

substance is introduced into a capillary tube which is then attached to a 

thermometer and placed in the oil bath. 

A. If we have a known organic compound: The bath is heated rapidly to 

within (20) C° of the expected melting point then slowly, and at a constant 

rate of (2-3) degrees per minute, close to the melting point. The 

temperature at which the solid begins to melt, and that at which it is 

completely liquid, is recorded as the melting point range of that substance. 

b. If we have an unknown organic compound: 

1. Obtain approximately 0.01 g of the chemical to be tested in a plastic 

tray. Using a mortar and pestle, grind the sample into a fine powder.



Figure 3 loading a melting point tube



2. It is suggested that a rough and quick trial run is completed to get an 

approximate melting point for your unknown. Once a rough melting point is 

determined, allow the machine to cool to at least 15°C below the bottom 

temperature of the rough melting point. 

3. After the rough trial, head the machine very slowly through the melting point. 

The slower it heats through the melting point, the more accurate the melting point. 

4. Record the temperature at which the first liquid droplets appear. 

5. Record the temperature at which the last solid particles liquefy. 

6. Average the two temperatures to get the experimental melting point of the solid. 

𝑚𝑒𝑙𝑡𝑖𝑛𝑔 𝑝𝑜𝑖𝑛𝑡 =
𝑡1 + 𝑡2

2



The melting point range is affected by a number of factors in addition to that of 

purity. Particle size, amount of material used, density of packing in the capillary 

tube, thickness of the capillary tube and the rate of heating of the liquid bath, are all 

factors that should be carefully considered to ensure an accurate melting point. The 

rate of heating is the most critical factor affecting experimental results, and should 

be carefully monitored, particularly close to the expected melting point.



Figure 4 melting point device


