m m = pV LV
(9) (mL)

For gases ONLY

n : quantity of the chemical species, in mol

m : mass of the chemical species, in g

V : volume of the chemical species, in mLor in L

C : molar concentration of the chemical species, in mol.L™

Cm : mass concentration of the chemical species, in g.L™

p : density of the chemical species, in g.mL?, in kg.L? orin g.L*

M : molar mass of the chemical species, in g.mol?

Vm : molar volum of a gas, in L.mol*

Vol : volum of the solution in which the chemical species is dissolved
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Counting atoms, ions and molecules

HL Note:  Relative atomic mass of an element (on the example of chlorine)

The sample of an element is usually not made of one unique isotope, but a mix of the different isotopes
naturally present.

The molar mass (AKA relative atomic mass) of an element depends on their isotopic abundance
(percentage of each individual isotope). This can be determined by using the technic of mass spectroscopy.

A sample of the element is vaporized (turned into a gas) and Magnet
ionized (each atom is turned into an ion). Sample

electrons :rmom l-.mnxn‘;m:)cmm
Ex: Cl——Cl* Y

lons are then sent through a magnetic field, which separates
them by mass: each isotope will give a distinct peak.

Magnetc held
defiects ightest
ons most Detector

The intensity of these peaks, recorded by a detector, is proportional to the abundance of that isotope in
the sample.
Ex:

Relative Abundance (%)

100

80

s 37 s

Chlorine appears to be constituted of two isotopes, 35CL and 37Cl, with a ratio of 75% of Cl-35 and 25% of
Cl-75

The relative atomic mass is then calculated as the weighted average of isotope masses, using their relative
abundances and their atomic mass numbers.

w(35c)xa(35c)+%(37c)xA(37cl)  75x35+25x37
Ex: M(Cl) = ™ = 0

= 35.5 g.mol™?!
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