
INVESTIGATE THE REACTIONS OF GROUP 2 ELEMENTS

This page looks at the reactions of the Group 2 elements - beryllium, magnesium, calcium, strontium and barium - with
water (or steam). Beryllium reacts with steam at high temperatures (typically around Â°C or more) to give white beryllium
oxide and hydrogen. Magnesium burns in.

Similarly, calculating the enthalpy changes for the reactions between calcium, strontium or barium and cold
water reveals that the amount of heat evolved in each case is almost exactly the sameâ€”about kJ mol Looking
at the activation energies for the reactions The activation energy for a reaction is the minimum amount of
energy which is needed in order for the reaction to take place. It would be difficult to observe much difference
in the speed of burning but we can assume that the lower in the group the faster all reactions are for the
reasons set out above. This leads to lower activation energies, and therefore faster reactions. The formation of
the ions from the original metal involves various stages all of which require the input of energy - contributing
to the activation energy of the reaction. Beryllium There is a lot of disagreement amongst various sources
about whether or not beryllium reacts with nitric acid. Strontium and barium have reactivities similar to
lithium in Group 1 of the Periodic Table. So no one is likely to ask you much about an element that doesn't fit
with the trend. Beryllium and magnesium These metals react with with dilute sulfuric acid just as they did
with dilute hydrochloric acid; the reaction between magnesium and dilute sulfuric is familiar to many
beginning chemists. If it reacts with steam, the metal oxide is formed. This page discusses the reactions of the
Group 2 elements beryllium, magnesium, calcium, strontium and barium with common acids. When most
metals react with most acids, what they are actually doing is reducing hydrogen ions to hydrogen gas by
adding electrons to the hydrogen ions. However, the magnesium reaction is much faster. This time the trend is
observable from almost no reaction for Mg, to quite a vigorous reaction with Ca to very vigorous reactions at
the bottom of the group. This is the energy needed to break the bonds holding the atoms together in the
metallic lattice. Reactions with dilute sulphuric acid These are more complicated, because of the formation of
insoluble sulphates. It uses these reactions to explore the trend in reactivity in Group 2. If the acid is relatively
dilute, the reaction produces nitrogen monoxide, although this immediately reacts with atmospheric oxygen,
forming nitrogen dioxide. After this, there will be a number of steps which give out heat again - leading to the
formation of the products, and overall exothermic reactions. Colourless solutions of the metal nitrates will be
formed. The reason for the increase in reactivity must again lie elsewhere. The reactivity of beryllium seems to
depend on its source, and how it was manufactured. Bubbles of hydrogen gas are given off, and a white
precipitate of calcium hydroxide is formed, together with an alkaline solution also of calcium hydroxide -
calcium hydroxide is slightly soluble. That's really all you need to know for this section! However, nitrate ions
are easily reduced to nitrogen monoxide and nitrogen dioxide. After several minutes, hydrogen gas bubbles
form on its surface, and the coil of magnesium ribbon usually floats to the surface. Questions to test your
understanding If this is the first set of questions you have done, please read the introductory page before you
start. Looking at the enthalpy changes for the reactions The enthalpy change of a reaction is a measure of the
amount of heat absorbed or evolved when the reaction takes place. The white solid will be Calcium Hydroxide
- its not very soluble, which is why there are always bits in bottles of Limewater Calcium Hydroxide solution
You should not say: Hydrogen is seen - you can't see that it is Hydrogen. Beryllium has a strong resistant layer
of oxide on its surface which lowers its reactivity at ordinary temperatures. The graph shows the effect of
these important energy-absorbing stages as you go down Group 2. I would expect the reactions to never really
get going, leaving the metal coated with a white solid. If you have any direct knowledge of this, preferably
with a bit of video to support it, could you let me know via the address on the about this site page.


