MOLE CONCEPT
It is convenient to think of a chemical mole as such. Visualizing a mole as a pile of particles, however, is just one way to
understand this concept. A sample of a.

A mole is defined as the amount of substance containing the same number of discrete entities such as atoms,
molecules, and ions as the number of atoms in a sample of pure 12C weighing exactly 12 g. Obviously, if the
number of particles in a mole cannot be counted, the value must be measured indirectly and with every
measurement there is some degree of uncertainty. Philadelphia: W. Today, we possess sophisticated
instruments that allow the direct measurement of these defining microscopic traits; however, the same traits
were originally derived from the measurement of macroscopic properties the masses and volumes of bulk
quantities of matter using relatively simple tools balances and volumetric glassware. To obtain 1 mol of
carbon atoms, one weighs out 12 g of isotopically pure carbon It is calculated by adding together the atomic
masses of the elements in the substance, each multiplied by its subscript written or implied in the molecular
formula. Unlike pair, dozen, and gross, the exact number of particles in a mole cannot be counted. The mole is
to the amount of substance or chemical amount as the gram is to mass. A sample of a substance has a mass,
volume generally used with gases , and number of particles that is proportional to the chemical amount
measured in moles of the sample. Second, as naturally occurring carbon contains approximately History[ edit
] Origin of the concept[ edit ] The history of the mole is intertwined with that of molecular mass , atomic mass
unit , Avogadro number and related concepts. Measuring one of these quantities allows the calculation of the
others and this is frequently done in stoichiometry. Figure 1 outlines the calculations used to derive the
molecular mass of chloroform, which is From left to right bottom row : Likewise, one litre of a "0. Likewise,
the molecular mass of an aspirin molecule, C9H8O4, is the sum of the atomic masses of nine carbon atoms,
eight hydrogen atoms, and four oxygen atoms, which amounts to Because each element has a different atomic
mass, however, a mole of each element has a different mass, even though it contains the same number of
atoms 6. The main differences between the mole and the other grouping units are the magnitude of the number
represented and how that number is obtained. Note that, the amount of Ar is mentioned less than 1 mole;
hence, the mass will be less than the mass of 1 mole of Ar, roughly 40 g. Most methods agree to four
significant figures, so N A is generally said to equal 6. This approach is perfectly acceptable when computing
the formula mass of an ionic compound. In reality Avogadro built a theoretical foundation for determining
accurate atomic and molecular masses. Note One mole always has the same number of objects: 6. Atoms are
so small, however, that even atoms are too small to see or measure by most common techniques. Like other
units of the SI system, prefixes can be used with the mole, so it is permissible to refer to 0. Table salt, NaCl,
contains an array of sodium and chloride ions combined in a ratio. This quantity is sometimes referred to as
the chemical amount. Answer: It would take light nearly a year to travel from one end of the stack to the
other. For bromine and chlorine, the molar masses are The count of units forming a mole has been determined
experimentally as 6. The masses of 1 mole of different elements, however, are different, since the masses of
the individual atoms are drastically different. Molecular Mass You can call the molecular mass of a substance
as the relative mass of its molecule when compared with the mass of 12C atom considered as units.
Understanding the relationship between the masses of atoms and the chemical formulas of compounds allows
us to quantitatively describe the composition of substances. Lide, David R.

