Patterns in formulas of compounds

This short written activity is designed to show the power of the Periodic Table in predicting
patterns. Fluorides of the elements are used to illustrate this point because fluorine reacts
with most elements.

Answers to questions

1.

2.
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The fluorides of the elements in Groups 1, 2, 3 and 4 have formulas in which the
number of fluorine atoms matches the group number.

The formulas of the fluorides of Group 7 show that the number of fluorine atoms per
molecule increases as you descend the group. You may want to have an explanation
ready as to why such non-metals react — fluorine is the most reactive element. The
increase in the number of fluorine atoms bonded to the central atom can be
explained in terms of the increasing size of the central atom.

The fluorides of the elements in the first horizontal row have formulas in which the
number of fluorine atoms per molecule is the group number or 8 minus the group
number.

Bromine would be expected to form compounds with similar formulas to those of the
fluorides.
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Patterns in formulas of compounds

Fluorine is a very reactive element and reacts with most other elements to form fluorides. It
is so reactive that it reacts with some of the elements in Group 0 — the so-called ‘inert’ or
‘noble’ gases.

The table below shows the formula of some of the compounds formed between the elements
and fluorine.

Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7
LiF BeF; BF; CF, NF; OF; F»
NaF MgF, AlF; SiF,4 PFs SFs CIF3
KF CaF, GaF; GeF4 AsFs SeFs BrFs
RbF SrF, InF3 SnF4 SbFs TeFs 1F;
CsF BaF, TIF; PbF4 BiFs

Questions

1. What do you notice about the formulas of the fluorides of Groups 1, 2, 3 and 4?

2. What do you notice about the formulas of the fluorides of Group 77?

3. What do you notice about the formulas of the fluorides of the first horizontal period
(row)?

4. If bromine formed compounds with the elements shown in the table, what would you
expect their formulas to be? Predict the patterns you would expect to see.
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