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Dry Cells (Batteries)

Reasons for using dry cells

(1) Inconvenience caused by the simple chemical cells.

(2) Unsteady voltage

Primary Cell ( not rechargeable (不可再充電的)




e.g.
zinc-carbon cell, alkaline manganese cell, silver oxide cell

Secondary Cell ( rechargeable (可再充電的)




e.g.
nickel-cadmium cell
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After discharging
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Q:
Why does the cell leak after a certain period even if no current is drawn from the cell?

A:
Since NH4Cl is acidic, it reacts with Zn: Zn(s) + 2H+(aq) ( Zn2+(aq) + H2(g)
The zinc case becomes thinner and leakage eventually occurs.

Prevention of leakage ( coat a stainless steel layer on the batteries

Reasons for choosing dry cells

Price*

Size

Uses

Voltage required

#Candidates are required to select the correct type of dry cells with reasons.

Calculation

Given

	Brand
	A
	B
	C
	D

	Price per battery / $
	1.5
	2.5
	3.5
	5.0

	Average life when using on a walkman / hr
	6
	7
	8
	18

	No. of flashes that can be produced when using on a flashlight
	10
	20
	25
	60


Calculate

	Brand
	A
	B
	C
	D

	Price per hour of service when using on Walkman
	
	
	
	

	Price per flash when using on a flashlight
	
	
	
	


Which battery is 

(1) most likely an alkaline battery

(2) the best buy for using in the Walkman

(3) the best buy for using in the flashlight

Pollution

Dry cells usually contain a small amount of mercury* (mercury and its compounds are highly toxic to both human beings and aquatic lives)

*Mercury is used to prevent the formation of hydrogen in the cell during storage.

For rechargeable cells, they usually contain extremely toxic cadmium.

Exercise 1

The following diagram shows the longitudinal structure of a silver oxide cell.

The half-equations for the reactions occurred at electrodes A and B during discharge are

Zn(s) + 2OH-(aq) ( ZnO(s) + H2O(l) +2e-
Ag2O(s) + H2O(l) +2e- ( 2Ag(s) +2OH-(aq)
1. Which electrode, A or B, is the anode? Explain your answer.

2. Write the overall equation for the reaction that would occur in the cell during discharge.

3. Unlike zinc-carbon cell, silver oxide cell does not leak readily. Suggest a reason.

4. Explain why silver oxide cells are only used in small devices such as watch and calculator.

5. If the silver oxide in electrode B is replaced by mercury (II) oxide, the cell becomes a mercury oxide cell. The half equation occurred at electrode B becomes: HgO(s) + H2O(l) + 2e-  ( Hg(l) + 2OH-(aq)
(1) Write the overall equation for the reaction that would occur in mercury oxide cell during discharge.

(2)
Which is better, a silver oxide cell or a mercury oxide cell?
Explain.

