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TASK

Elements in a smartphone

A smartphone is an electronic device that contains a lot of circuitry (electrical components).
The smartphone shown contains the elements copper (Cu), gold (Au), and tin (Sn).

Outside a smartphone Inside a smartphone

-~ .
electrical components

- battery
)

(a) Use your knowledge of the physical properties of chemicals to explain why ALL of the three
elements are suitable for use as electrical components in a smartphone.

In your answer:

. Identify the ONE type of chemical structure from the list below that copper (Cu),
gold (Au), and tin (Sn) all share.

. Identify TWO key physical properties from the list below needed for copper (Cu),
gold (Au), and tin (Sn) to be used for electrical components.

. Discuss the structure of the elements and the two physical properties you have chosen, and
link these to their use as an electrical component in a smartphone.

Type of chemical structure (choose ONE): covalent network, ionic, metallic, molecular
Type of chemical structure:

Key physical properties (choose TWO): boiling point, density, electrical conduction,
heat conduction, malleability, melting point, solubility in water

Two key physical properties:

Discussion:
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(b)

One of the electrical components in a smartphone is a heat sink. The heat sink draws heat away

3

from the electrical components in the smartphone to prevent the phone overheating.

Table A: Properties of chemicals
Substance Melting point Electrical Thermal (heat)
°C conductivity, & conductivity, k
(1/ohms m) (W/mK)
Copper 1084 5.96 x 107 413
Gold 1063 4.52 x 107 319

Note: 107 = 10000000

Use Table A to discuss which of the two elements above (copper or gold) would be the most

suitable as a heat sink.

Most suitable element (copper or gold):

Discussion:
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(©)

Solder is a combination of metals, mainly tin (Sn). Solder is used to join the electrical
components of the smartphone together. Solder does this by melting then cooling, forming a

4

solid join connecting the electrical components together.

Table B: Properties of chemicals
Substance Melting point Electrical
°C conductivity, &
(1/ohms m)
Copper 1084 5.96 x 107
Gold 1063 4.52 x 107
Tin 232 9.17 x 10°

Note: 107 = 10000000 and 10° = 1000000

Use your analysis of the information in Table B to discuss why solder is mainly made of tin.
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e 0917 The battery of a smartphone
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6

In a smartphone’s lithium ion battery, ions can be used to carry a charge (conduct) between the battery
terminals.

A salt is a metal ion joined to a non-metal ion (e.g. sodium chloride).

(e) Use your knowledge of the physical properties of chemicals to discuss why a lithium salt
solution is a more suitable source of lithium ions than a solid lithium salt.

In your answer include the:
. type of chemical that lithium salt is

. physical property that a solid salt must have to be able to dissolve into a liquid to form a
solution.
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(f)  Analyse the information provided in Table C.

Table C: Properties of aluminium alloys
Melting point Density Malleability
Substance oC kg/m?® (GPa)
Alloy 1 635 2810 70
Alloy 2 649 2640 68

Note: A more malleable metal/alloy has a lower GPa value.

Use the information to discuss which alloy would be most appropriate as a battery cover for
a smartphone.

In your answer:
. state what an alloy is

. compare the physical properties of the alloys and link these to their suitability as a battery
cover in a smartphone.
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