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Chapter 29 

Simple chemical cells 

✓ describe and demonstrate how to build simple chemical cells using metal electrodes and

electrolytes

✓ measure the voltage produced by a chemical cell

✓ explain the problems associated with a simple chemical cell consisting of two metal electrodes and

an electrolyte

✓ explain the functions of a salt bridge/porous device

✓ describe and demonstrate how to build simple chemical cells using metal-metal ion half cells and

salt bridges/porous devices

✓ explain the differences in voltages produced in chemical cells when different metal couples are

used as electrodes

✓ write a half equation representing the reaction at each half cell of a simple chemical cell

✓ write overall equations for simple chemical cells

✓ predict the electron flow in the external circuit and the chemical changes in the simple chemical

cells

29.1 Simple chemical cells consisting of two metal electrodes and an 

electrolyte 

(1) In chemistry, electricity = _________

(2) Metal reactivity series:

K > > > > > > > > > Ag

(3) More reactive metals will lose _______ to less reactive metals.
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A. Building a simple chemical cell 

Example 1:   Zn/Cu using NaCl(aq) as electrolyte 

           

 

 Zn electrode (  ) Cu electrode (  ) 

Reactivity   

Half equation   

Overall equation  

 

Anode / Cathode   

Observation   

 

e- flow  

Current flow  

  

Remarks: 

 e- flow and current flow are opposite in direction. 

 If Zn electrode is replaced by another Cu electrode     no voltage / current / e- flow 
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Class Practice 1:  

Refer to the chemical cell below. 

 

 (a) Which is the positive pole? 

 

 (b) Which is the negative pole? 

 

 (c) What is the electrolyte used? 

 

 (d) What is the direction of flow of electron? 

 

 (e) Is there any changes in the chemical cell if potassium nitrate solution is replaced by olive oil? 
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29.2 The Electrochemical Series of metals 

A. Measuring the voltage produced by a chemical cell 

(1)  Different metals have different tendencies to form _______ (__________ electrons). 

➢ This tendencies can be arranged in order called _______________________________ (E.C.S.). 

(2)  E.C.S. of metals   Reactivity of metals 

(3)  Metal couple with larger difference in E.C.S. → larger voltage 
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B. Relative positions of metals in the Electrochemical Series 

 

Electrochemical Series Ease of losing e- Metal Reactivity Series 

K 

Ca 

Na 

Mg 

Al 

Zn 

Fe 

Pb 

Cu 

Hg 

Ag 

Pt 

Au 

metal lose e- most easily 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

metal lose e- least easily 

 

K 

Ca 

Na 

Mg 

Al 

Zn 

Fe 

Pb 

Cu 

Hg 

Ag 

Pt 

Au 

 
 

 

 

 

  Remarks: 

For a simple chemical cell consisting of two metals and an electrolyte, the further apart the two metals 

are in the E.C.S., the higher is the voltage of the cell. 
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Example 2: Zn/Cu using H2SO4(aq) as electrolyte 

Zn electrode ( ) Cu electrode ( ) 

Reactivity 

Half equation 

Overall equation 

Anode / Cathode 

Observation 

e- flow

Current flow 

But there is one problem: 

(1) The Zinc metal will be used up very quickly because __________________________.
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Example 3:   Zn/Cu using CuSO4(aq) as electrolyte 

          

 

 Zn electrode (  ) Cu electrode (  ) 

Reactivity   

Half equation   

Overall equation  

 

Anode / Cathode   

Observation   

 

e- flow  

Current flow  

 

 

But there is another problem: 

(1)  The Zinc metal will be used up very quickly because __________________________. 
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Class Practice 2:  

A student set up a simple chemical cell as shown below. The student found that the digital multimeter 

reading dropped continuously. 

 
(a) Write a half equation for the reaction occurring on the inner wall of the copper can.   

(b) Write a half equation for the reaction occurring on the lead rod.  

(c) Hence, explain the decrease of voltage.  

(d) The student replaced the solution in the can with very dilute nitric acid. State TWO observable 

changes in the set-up.  

 

copper can 

 

copper(II) sulphate solution 

 

lead rod 

 

digital multimeter 
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Class Practice 3:  

The following set-up is used to compare the voltages of different metal couples. Metal X could be copper, 

iron or zinc. 

 
(a) Write the overall equation for the set-up when metal X is zinc.  

(b) State TWO observable changes in the cell when metal X is iron.  

(c) Complete the following table by matching the metals (copper, iron or zinc) with the voltage.  

Voltage (V) Metal X 

+0.92  

+0.49  

0.00  

(d) Arrange copper, iron and zinc in descending order of their tendencies to lose electrons.  

 

  

copper 

 

metal X 

 

dilute 

sulphuric acid 

 

ch
em

at
hs
bo
b 

ch
em

at
hs
bo
b

ch
em

at
hs
bo
b 

ch
em

at
hs
bo
b 

ch
em

at
hs
bo
b



chemathsbob 

 

港大碩士 雙學士 「學與教」日校教師 

DSE 4理科 Straight 5** 精英考試導師 
chemathsbob & his Erudite Team 

HKDSE Chemistry 
香港中學文憑考試 化學科 

Elite Regular Course 

Chapter 29 Simple Chemical Cells 

 

 
技巧．概念．專業演繹 

10  All Rights Reserved by chemathsbob & his Erudite Team 

29.3 Simple chemical cells consisting of metal-metal ion half cells 

  and salt bridge / porous device 

A. Building simple chemical cells using metal-metal ion half cells and salt 

 bridges 

 
 

 
Mg electrode (  ) / 

Left half cell 

Cu electrode (   ) / 

Right half cell 

Reactivity   

Half equation   

Overall equation  

 

Anode / Cathode   

Observation   
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B. Function of a salt bridge 

 
 

(1)  A salt bridge joins the two half cells.  

(2)  It is a strip of filter paper soaked in a solution of an electrolyte.  

(3)  Functions of a salt bridge : 

I. to ______________ the ________________ by allowing ions to move between 2 half cells 

(without direct mixing of the 2 solutions) 

II. to provide ________ to ______________ the charge in the solution of the 2 half cells 
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Class Practice 4:  

Consider the following chemical cell: 

 

Which of the following statements about the cell are correct? 

 

(1) The mass of the copper electrode increases. 

(2) The salt bridge can be prepared by soaking a strip of filter paper in potassium nitrate solution. 

(3) Electrons flow from zinc electrode to copper electrode in the external circuit. 

 

 

zinc electrode 

 

zinc sulphate 

solution 

copper(II) sulphate 

solution 

copper 

electrode 

salt bridge 
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Class Practice 5:  

Consider the following chemical cell: 

 

(a) State and explain whether X or Y is more reactive.  

(b) Which metal is the positive pole of the cell?  

(c) (i) How can a salt bridge be prepared?  

 (ii) State ONE function of the salt bridge.  

 (iii) What would happen if the salt bridge is removed?  

 

  

metal X 

 

solution of 

nitrate of X 

solution of 

nitrate of Y 

metal Y 

 

salt bridge 

 

electron flow 
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C. Simple chemical cells with metal-metal ion half cells and a porous device 

(1)  The half cells are separated by a ___________ device (porous pot), which act as a salt bridge, 

separates the half cells. 

➢ This type of cell is called Daniell Cell. 

 

  

 

 

 half equation at negative electrode : 

 half equation of positive electrode : 

 

 

 overall equation :  
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(2)  Inside the porous pot: Zn2+(aq) ions are formed 

      there is an excess of _____________ charges 

 

(3)  Outside the porous pot: Cu2+(aq) ions gain e- to form Cu(s) 

      there is a drop of positive charges 

      there is an excess of _____________ charges 

 

(4)  To maintain electrical neutrality,  

 Zn2+(aq) ions move out from the pot & SO4
2-(aq) move into the pot. 

 

(5)  Functions of a porous device : 

I. to ______________ direct mixing of the two electrolytes. 

II. It _________ the circuit by allowing ______ to move from one electrolyte into the other. 
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Class Practice 6:  

Consider the following chemical cell. The digital multimeter shows a reading when the switch is closed. 

 
(a) Write half equations for the reactions taking place at the zinc electrode and copper electrode 

respectively.  

(b) What is the direction of electron flow in the external circuit?  

(c) What is the use of the porous pot?  

(d) In what direction do the sulphate ions pass through the porous pot? Explain your answer.  

(e) State and explain the change of the voltmeter reading if the zinc electrode is replaced by a copper 

electrode.  

 

copper electrode 

 

copper(II) sulphate 

solution 
dilute sulphuric acid 

 

porous pot 

 

zinc electrode 

 

digital multimeter 
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Class Practice 7:             [HKCEE 2007 I 4] 

A student learnt from a book that an ancient chemical cell could be made by immersing an iron rod in a 

liquid placed inside a copper can. The liquid used was vinegar but not wine. The diagram below shows 

the set-up designed by him in simulating the cell. 

 
(a) Explain, in terms of structure and property of particles, why the liquid inside the ancient   

 chemical cell was vinegar but not wine. 

 

(b) The student found that the iron rod dissolved gradually, and colourless gas bubbles were given  

 out on the inner wall of the copper can. 

 (i) Write a half equation, involving iron, for the reaction that occurred at the iron rod. 

 (ii) Write a half equation for the reaction that occurred on the inner wall of the copper can. 

 

(c) The student found that colourless gas bubbles were also given out at the surface of the iron   

 rod that immersed in vinegar. Explain the observation.  
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由學生思維出發，靈活演繹，教學技巧深得學生、老師、家長歡迎。



獨家‧必殺絕招 

 以清晰概念及考評出題模式為基礎，配以口號和記憶法，每一個技巧招招實用，將化學化繁為

簡。

 真正做到快、狠、準，技巧無人能敵，口碑足以證明一切。

完美‧全面支援 

 Bob Sir 為每位同學於每個課題中準備了平均 200 頁的精華筆記，另外亦會派發大量緊貼考評的

《Exam Drilling》及《答題框架攻略》，方便同學作最高程度操練。

 Bob Sir 建立了專業 5**助教團隊，不惜工本，希望同學得到最專業的指導及支援。



學生感言: 





  







chemathsbob 

Elite Intensive Course  [12 期，每期 4 堂] 

痛苦地獄煉出火鳳凰 

 此課程以 Online 形式上課，同學安在家中收看直播。

 每堂  Double Lesson，唔係精英點頂得順

 當然，兩星期內你會發現自己急劇進步，出現屈機效果！

 學生成績瞬間提升，有根基，又有 ski l ls ，是最痛苦，又最有成效的一班。

 課程會由中 4、中 5 的基礎課題，一直延伸到中 6 選修部分。

 

超癲精英班 

每星期 2.5 小時 

無信心奪 5** 免問！ 

Chemistry 



chemathsbob 

Elite Regular Course  [每期 4 堂] 

痛苦地獄煉出火鳳凰 無心奪 5** 勿擾 

 此課程以 Online 形式上課，同學安在家中收看直播。

 每個課顯深入淺出，傳授所有必備化學概念及公開考評設題法、所有考試秘技、

口號，助你穩陣奪星。

 設有大量高質素之應試練習題，務求一擊即中 Marking 瞬間搶分。

 課堂亦有互動問書環節，全港第一 5** 滿分真跡，補底摘星，一應俱全。

Chemistry






