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Instructor: Mr.Dan  
Judy Chen  
Partner: Archer  
 
Purpose: the purpose of this experiment is to determine the activity series for metals and 
halogens. Part 1 is to determine the activity series for five different metals using a micro 
scale technique. Part 2 is to determine the activity series for three halogens using the 
solvent extraction technique. In reality this concept could help us determine whether a 
compound could be displaced in a single displacement reaction. 
 
Hypothesis: The hypothesis is that the reactivity of the halogens could be found by mixing 
them with a halide ion solution and the reactivity of the metals could be found by mixing 
each with metal ions in solution. From the results, an activity series will be developed from 
the experimented metals and halogens. 
 
Equipment: 

Equipment Part 1 Size(mm) / Molarity(M) Amount 

Copper foil 6 * 6 mm3 4 pieces 

Copper (ll) Nitrate 0.1M 4mL 

Lead foil 6 * 6 mm3 4 pieces 

Lead nitrate solution 0.1M 4mL 

Magnesium ribbon 6-mm2 4 pieces 

Magnesium nitrate solution 0.1M 4mL 

Silver nitrate Solution 0.1M 4mL 

Zinc foil 6 * 6 mm2 4 pieces 

Zinc nitrate solution 0.1M 4mL 

Beral-type pipet 5mL 5 pieces 

Test tube Rack 24-well 1 piece 

Paper labels - 30 pieces 

Test tubes 13 × 100mm 24 pieces 

A4 white paper A4 1 piece 

 

 
 

Equipment Part 2 Quantity 

Bromine water (Br2) 3mL 

Chlorine water (Cl2) 3mL 

Iodine water (I2) 3mL 

Mineral oil 36mL 

0.1 M Potassium iodide solution (KI) 5mL 

0.1 M Sodium bromide (NaBr) 5mL 

0.1 M Sodium chloride (NaCl) 5mL 

Labeling tape 1 roll 

 13 × 100mm test tube 18 test tubes 

Test tube rack 2 racks 

Pipette 1 pipette 

Dropper 6 droppers 

Size 2 rubber stopper 18 stoppers 



Procedure: part 1 
0. Place a reaction plate with at least 24 wells on a piece of white paper and make sure 

there are 6 wells across and 4 wells down.  
1. Place a test tube in every well  
2. Label each test tubes as following: 

3. Put 1mL of Copper(ll) nitrate solution into wells B1, C1, and D1 using a pipet  
4. Put 1mL of magnesium nitrate solutions in wells A2, C2, and D2 using a different pipet  
5. Put 1mL of lead nitrate solution in wells A3, B3, and D3 using a different pipet  
6. Put 1mL of zinc nitrate solution in wells A4, B4, and C4 using a different pipet 
7. Put 1mL of silver nitrate solution in every test tube in column 5 
8. Place a piece of copper metal in every test tube in row A 
9. Place a piece of magnesium metal in every test tube in row B  
10. Place a piece of lead metal in every test tube in row C 
11. Place a piece of zinc metal in every test tube in row D  
12. Swirl every test tube one by one and make observations  
13. Observe every test tube once a while within 10 mins  
14. Determine whether a reaction has occurred or not? 
 
Part 2: 
1. Label 3 test tubes as Cl2, Br2, and I2 

2. Transfer approximately 1mL of Cl2 in the labeled test tube 

3. Transfer approximately 1mL of Br2 into the Br2 test tube using another dropper 

4. Transfer approximately 1mL of I2 to the I2 test tube with a pipette 

5. Add 2mL of mineral oil into each test tube 

6. Cork all three test tubes 

7. Shake each of them for 10 seconds 

8. Observe the change in the test tube 

9. Record the data 

10. Label 3 more test tubes as NaCl, NaBr, and KI 

11. Transfer approximately 1mL of 0.1 M NaCl to the NaCl test tube 

12. Transfer approximately 1mL of 0.1 M NaBr to the NaBr test tube 

13. Transfer approximately 1mL of 0.1 M KI to the last test tube 

14. Add 2mL of mineral oil into each test tube 

15. Cork all three test tubes 

16. Shake each of them for 10 seconds 

17. Observe the change in the test tube 

18. Record the observation 



19. Repeat step 1 to 19 for two more times 

20. Arrange the test tube so that there’s 6 test tube in the front of the rack with 2 Cl2 test 

tubes in the left, 2 Br2 test tubes in the middle, and 2 I2 test tubes in the right 

21. Label the test tubes as 1-6 from left to right 

22. Add 1mL of NaBr to test tube 1 and 6 

23. Cork the test tubes 

24. Shake both test tubes for 10 seconds 

25. Record the observation 

26. Add 1mL of KI to test tube 2 and 4 

27. Repeat step 23 to 25 

28. Add 1mL of NaCl to test tube 3 and 5 

29. Repeat step 23 to 25 

Results:  
 

Part 1. An Activity Series for Some Metals 

 Cu2+ (aq) Mg2+ (aq) Pb2+ (aq) Zn2+ (aq) Ag+ (aq) 

Cu (s) × 

No 
reaction 

No reaction No reaction - Cu is oxidized 
- Ag is reduced 

Mg (s) 

- Color of Mg 
metal fades away 
- Bubbles forming  
- Cu is reduced  
- Mg is oxidized 

× 

- Bubbles form 
during the 
reaction 

- Pb is extracted  
- Pb is reduced  
- Mg is oxidized 

- Slow reaction 
- Mg is oxidized  
- Zn is reduced 

- Fast Reaction 
- Mg is oxidized  
- Ag is reduced 

Pb (s) 

- Color of the Cu 
solution fades 
away 
- Pb is oxidized  
- Cu is reduced  

No 
reaction × 

- Only a little 
reaction has 

occurred after a 
long period of 

time  
- Pb is oxidized 
- Zn is reduced 

- Fast Reaction  
- Pb is oxidized  
- Ag is reduced 

Zn (s) 

- Slow reaction  
- Zn is oxidized  
- Cu is reduced 

No 
reaction 

- Medium 
reaction (slower 

than Ag) 
- Zn is oxidized   
- Pb is reduced 

× 

- Zn is oxidized  
- Ag is reduced  

 

Part 2. An Activity Series for Some Halogens 

Halogens 
Color in Mineral 

Oil 
Halide Ions 

Color in Mineral 
Oil 

Cl2 
Colorless in mineral 

oil 
NaCl Colorless 

Br2 
From pale yellow to 

orange yellow 
NaBr Colorless 

I2 
From light yellow to 

pink/purple color 
KI Colorless 

 



Part 2. Reaction Data Table 

Reactants Cl2 (aq) Br2 (aq) I2 (aq) 

Cl- (aq) × 

Light orange on top 
while colorless on 

the bottom 

Light purple color on 
top while colorless 

on the bottom. Have 
a purple dot on the 

bottom 

Br- (aq) 
Orange on top with 
milky color on the 

bottom × 

Milky pink-purple 
color on top. 

Colorless on the 
bottom with many 
little dots of pink-

purple color 

I- (aq) 

Dark purple color on 
the top with a 

brown-bronze color 
in the bottom with 
some purple dots 

Margetta color on 
top with yellow oil-
like color on the 

bottom. Have small 
purple dots on the 

bottom 

× 

 
Analysis: 
 Balanced Net Ionic Eqaution 
Cu (NO3)2(aq) + Mg(s) → Mg (NO3)2(aq) + Cu(s) 
 Cu2+

 (aq) + Mg(s) → Mg+ (aq) + Cu(s) 
Cu (NO3)2(aq) + Pb(s) → Pb (NO3)2(aq) + Cu(s) 

 Cu2+
 (aq) + Pb(s) → Pb2+ (aq) + Cu(s) 

Cu (NO3)2(aq) + Zn(s) → Zn (NO3)2(aq) + Cu(s) 
 Cu2+

 (aq) + Zn(s) → Zn2+ (aq) + Cu(s) 

 
Mg (NO3)2(aq) + Cu(s) → No Reaction  
 Mg(aq) + Cu(s) → No Reaction 
Mg (NO3)2(aq) + Pb(s) → No Reaction 
 Mg(aq) + Pb (s) → No Reaction 
Mg (NO3)2(aq) + Zn(s) → No Reaction 
 Mg (aq) + Zn (s) → No Reaction 
 
Pb (NO3)2(aq) + Cu(s) → No Reaction 
 Pb+

(aq) + Cu(s) → No Reaction 

Pb (NO3)2(aq) + Mg(s) → Mg (NO3)2(aq) + Pb(s) 

 Pb+
 (aq) + Mg (s) → Mg2+

(aq) + Pb+
(s) 

Pb (NO3)2(aq) + Zn(s) → Zn (NO3)2(aq) + Pb(s) 
Pb+

 (aq) + Zn(s) → Zn2+
 (aq) + Pb+

 (s) 
 
Zn (NO3)2(aq) + Cu(s) → No Reaction 

Zn2+
 (aq) + Cu (s) → No Reaction 

Zn (NO3)2(aq) + Mg(s) → Mg2+ (NO3)2(aq) + Zn(s) 

Zn2+
 (aq) + Mg (s) → Mg+

 (aq) + Zn+
 (s) 

Zn (NO3)2(aq) + Pb(s) → No Reaction 
Zn2+

 (aq) + Pb(s) → No Reaction 
 

2AgNO3 (aq) + Cu(s) → Cu (NO3)2(aq) + 2Ag(s) 

Ag+
 (aq) + Cu2+

 (s) → Cu2+
(aq) + Ag+

 (s) 



 
2AgNO3 (aq) + Mg(s) → Mg (NO3)2(aq) + 2Ag(s) 

Ag+
 (aq) + Mg+

 (s) → Mg+
 (aq) + Ag+

 (s) 
2AgNO3 (aq) + Pb(s) → Pb (NO3)2(aq) + 2Ag(s) 

Ag+
 (aq) + Pb+

 (s) → Pb+
 (aq) + Ag+

 (s) 
2AgNO3 (aq) + Zn(s) → Zn (NO3)2(aq) + 2Ag(s) 

Ag+
 (aq) + Zn+

 (s) → Zn+
 (aq) + Ag+

 (s) 
 
2Br- (aq) + Cl2 (g)  Br2 (g) + 2Cl- (aq) 
2I- (aq) + Cl2 (g)  I2 (g) + 2Cl- (aq) 
2I- (aq) + Br2 (g)  I2 (g) + 2Br- (aq) 

 
 

 
The hypothesis of this experiment has been proven correct. Magnesium, Zinc, Lead, 
and then Copper. The most reactive elements are much easier to oxidize, while the 
least reactive elements are less likely to oxidize. This order to decreasing ease of 
oxidation is equivalent to the actual order. Whether a reaction has occured or not 
could be easily determined by the color change of the halogens. Halogens(Cl2 Br2 I2) 
are colorless solutions, if it produces a color shown in the mineral oil in the solution 
then a reaction must have occured Halide ions do not dissolve in mineral oil 
because polar solvents are the ones designed to dissolve ions. While mineral oil is 
not a polar solvent, instead it is non-polar Solvent extraction is meant by the 
separation of a compound based on the solubility. In part 2 when the mineral oil 
extracted the halogen from water defines solvent extraction Chlorine, Bromine, and 
then Iodide. It is identical to the textbook ones. Fluorine will most likely to be more 
reactive than Chlorine because it is a period above where Chlorine is located on the 
periodic table. It is necessary to test the halide ions for their color in mineral oil 
because the test tubes could later be used to compare the color change and to 
identify whether a reaction has occurred or not. It would not make a difference if 
calcium bromide solution is used rather than sodium bromide solution. because 
calcium in the compound is the spectator ions and which would not have any affect 
on the product of the reaction  
 

 
 

 
Conclusion: 
 The hypothesis has been proven after the experiment. The activity series were 
correctly found for the metals Magnesium, Zinc, Lead, and Cupper and, the halogens 
Chlorine, Bromine, and Iodine by performing a series of reactions. This lab has almost a 
hundred percent accuracy since all the data found had matched the actual activity series. 
Even though the hypothesis has been proven correct there are certain errors in which 
might have ruin the results and making it somehow inaccurate. One of the errors that 
possibility contaminated the results is that the test tubes that are given were not sterilized 
properly after the last use. This false action would most likely to leave chemicals inside the 
test tubes and later it might reacted with some of the chemicals in this experiment. The 
second possible error is that during the first part of the experiment non of the stirring rod 
had been used and instead all the test tubes were swirled and shacked by a person. This 
might cause the amount of reaction that occurred, for example when Zinc Nitrate was 
reacted with Lead metal, no reaction should have occurred according to the activity series 
but according to my experiment a little reaction seems to occur in the end of the 



experiment. This, in fact might be caused by both first and second error. In order to 
eliminate these errors from occurring the test tubes should always be cleaned once again 
before using it in a experiment. Stirring rods should be used during the first part of the 
experiment so that the speed of stirring and swirling could have the least difference in 
each test tube.   
 
Part 2 results 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Part 1 results 
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