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» The diagram below shows the structure of perovskiteineral made up of calcium a5r S

(at each of the corners), oxygen (in the centreaifh of the faces), and titaniym
(at the centre of the cube). The unit cell dimendiedge lengtha) for perovskite
is 0.38 nm.
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o 0
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What is the chemical formula of perovskite?

There are eight C&* ions on the corners of the cube. These are eachastd
between eight unit cells: number of C& ions = 8 x1/8 = 1.

There is a single, unshared T ion at the cube centre.

There are six G ions at the centres of the faces of the cube. Tleesre each shareq
between two cubes: number of ®ions = 6 x1/2 =3,

Overall, Ca®* : Ti**: 0> =1:1: 3. The formula is CaTiQ.

Answer:CaTiO3

What is the volume of the unit cell?

The length of the side of the cube a=0.38 nm. As V =

V=(0.38x1Fm)®=55x 17" m?

Answer:5.5 x 107°° m®

What is the density of perovskite? Give your arswe cn™.
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As the atomic mass is the mass of a mole, the magsone atom is— . From
Na
above, each unit cell contains 1 G4 1 Ti*" and 3 &. The mass of one cell i
therefore:

UJ

Mca . M1 ,,Mo

mass of cell = + +3 = Nl (40.08 + 47.88 + 16.00) g

a Na a a

-1 13596 g=2.258x18g
Na

As 1 cm = 0.01 m, 1 cfi= (0.01f m® =1 x 10° m®. From above, V = 5.5x18° m®
SO,

volume =5.5 x 16°/ 1 x 10° cm® = 5.5 x 15" cn’.

Hence,

mass (g) _ 2.25& 1772

density = = *=41gecnt
volume(cm3 ) 5.5 1023 cn?

Answer:4.1 g cm®

ANSWER CONTINUES ON THE NEXT PAGE
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What is the density of perovskite? Give your arrswey cm’”.

. ) . M
As the atomic mass is the mass of a mole, the magsone atom is— . From
a
above, each unit cell contains 1 G4 1 Ti** and 3 &. The mass of one cell i
therefore:

192

M M + M
mass of cell =— 2 Ti O

+ +3 -1 (40.08 + 47.88 + 16.00) g
a Na a Na

-1 13596 g=2.258x18g
Na

As 1 cm = 0.01 m, 1 cfi= (0.01f m® =1 x 10° m®. From above, V = 5.5x18° m®
SO,

volume = 5.5 x 16°/ 1 x 10° cm® = 5.5 x 1" cn’.

Hence,

2
mass (g)3 _ 2.25& 21300' §:4.1g ori?
volume(cm®) 5.5¢ 1022 cn?

density =

Answer:4.1 g cm®




