
 

 

Upon adding KI (aq), yellow solution turns orange 

Upon standing, orange solution turns brown.  

On adding FA2, brown solution turns yellow, then 
green and eventually blue. 

When FA3 is added, yellow solutions turns green, 
then blue, then darker blue. Effervescence is 
observed. (Not required to test for gas) 

 

 

On adding all of FA4, blue solution turns violet/purple. 

Effervescence is observed. (Not required to test for 
gas) 

 

Red-brown solid is formed. Upon standing, purple 
solution turns blue. 
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2VO2
+ + 4H+ + 2I− ⎯→ 2VO2+ + 2H2O + I2 

In presence of excess zinc, VO2
+ is reduced to V2+. 

VO2
+ is reduced by Zn to VO2+ (Ecell = +1.76 V), VO2+ is reduced by Zn to V3+  

(Ecell = +1.10 V), V3+ is reduced by Zn to V2+ (Ecell = +0.50 V). 

V2+ cannot be reduced by Zn to V (Ecell = −0.44 V) 

  

 

Violet 

Yellow 







 

Experiment 1 

Time 
/ min (1.d.p.) 

Burette reading 
/ cm3 (1.d.p.) 

Volume of gas collected 
/ cm3 (1.d.p.) 

0.0 49.8 0.0 

1.0 39.4 10.4 

2.0 28.4 21.4 

3.0 16.6 33.2 

4.0 8.9 40.9 

5.0 7.3 42.5 

6.0 7.2 42.6 
 

Experiment 2 

Time 
/ min (1.d.p.) 

Burette reading 
/ cm3 (1.d.p.) 

Volume of gas collected 
/ cm3 (1.d.p.) 

0.0 50.0 0.0 

1.0 43.0 7.0 

2.0 35.4 14.6 

3.0 27.8 22.2 

4.0 24.0 26.0 

5.0 23.6 26.4 

6.0 23.2 26.8 
 

 



 



Gradient of tangent (at t = 0) = 
33.0 - 0
3.0 - 0

 = 11.0 cm3 min−1 

Gradient of tangent (at t = 0) = 
22.0 - 0
3.0 - 0

 = 7.33 cm3 min−1 

For expt 1, [HCl]= 0.0800 mol dm−3, for expt 2, [HCl] = 0.08 × 
30
50

 = 0.480 mol dm−3 

When [HCl] × 0.6, rate of reaction × 0.67, hence it is first order w.r.t [HCl]. 



 



 

Titration 1 2 

Final burette reading / cm3 15.10 15.10 

Initial burette reading / cm3 0.00 0.10 

Volume of FA6 used /cm3 15.10 15.00 
 

Volume of FA6 = 
15.10 + 15.00

2
 = 15.05 cm3 

Amount of NaOH added = 1.00 × 
25.0
1000

 = 0.0250 mol 

Amount of HCl used = 0.0800 × 
15.05
1000

 = 0.001204 mol 

Amount of NaOH in 25 cm3 (withdrawn sample) = 0.001204 mol 

Amount of NaOH in 250 cm3 (volumetric flask) = 0.001204 × 
250
25

 = 0.01204 mol 

 

Amount of NaOH reacted with aspirin = Total NaOH added − NaOH remaining  

= 0.0250 − 0.01204  

= 0.01296 mol 
 



 

Total amount of aspirin reacted with NaOH  

= ½ × 0.01296  

= 0.00648 mol (5 tablets) 

 

Amount of aspirin in 1 tablet = 0.00648 × 
1
5
 = 0.001296 mol 

Mass of aspirin in 1 tablet = 0.001296 × 180 = 0.233 g 

 

 
 

0.233 g = 233 mg 

Percentage error 

= 
233 − 300

300
 × 100% 

= −22.3 % 

 

 
 



 

Amount of 6.0 g of aspirin = 
6.0
180

 = 0.03333 mol (65%) 

Amount of aspirin (100% yield) = 0.03333 × 
100
65

 = 0.05128 mol 

Amount of 2-hydroxybenzoic acid required = 0.05128 mol 

Mass of 2-hydroxybenzoic acid required = 0.05128 × 138 = 7.08 g 

 

 
 



 

Note: From the example, 2.0 g of 2-hydroxybenzoic acid reacts with 5 cm3 of ethanoic 

anhydride. 7.08 g of 2-hydroxybenzoic acid would require 17.7 cm3 of ethanoic anhydride. 

We can use 20 cm3 since ethanoic anhydride is in excess as stated in question. 

Sample Procedure 

1. Using an electronic weighing balance, measure 7.08 g of 2-hydroxybenzoic acid in a 

weighing bottle and transfer it into a 250 ml round bottom flask. 

2. Using a 50 cm3 measuring cylinder, transfer 20 cm3 of ethanoic anhydride into the 

round bottom flask.  

3. In a fume hood, add a few drops of concentrated sulfuric acid into the reaction 

mixture, swirl thoroughly. 

4. Set up reflux as shown in the diagram above and heat under reflux at 55 C for twenty 

minutes. Use a thermometer to monitor the temperature of the water bath, if 

temperature goes above 60C, add water to lower the water bath temperature. 

 

 

 

 

 
 

Note on sketching of reflux set-up: 
1. Water must enter and leave the 

condenser in a correct manner 
 

2. Condenser must be opened. The 
opening of the condenser cannot 
be closed with a bung or a 
thermometer as heating in a 
closed container is dangerous 
due to pressure built up 

 
3. Beaker or conical flask should 

not be used. Only round bottom 
flask is allowed for refluxing of 
chemicals. 

 
4. Cannot heat with a direct flame. 

 

 
 

Electronic heater with 
temperature control 



 

5. Reaction mixture is allowed to cool and the mixture is poured into 25 cm3 of cold water, 

stirring well to precipitate impure solid aspirin. 

6. Using a filter funnel and filter paper, filter the mixture to obtain the impure solid aspirin.  

7. Dissolve impure aspirin in small amount of water in a 100 cm3 beaker, warm the 

solution until all solid just dissolves. After which, allow the solution to cool by putting 

the beaker in an ice water bath. Pure aspirin will crystallize as temperature drops. 

8. Filter the mixture to obtain pure aspirin crystals as residue. Wash the crystals with a 

little ice cold water to remove soluble impurities (ethanoic acid and ethanoic 

anhydride). 

9. Leave the crystals on a watch glass to dry overnight or dry in a desiccator. 

 

 

 

 

 Purity of the aspirin can be checked by its melting point. Melting point of pure aspirin 

should be within 2 oC from 135 oC. 

 

 
 

Ethanoic anhydride  corrosive      handle with rubber glove 

        In fumehood 

2-hydroxybenzoic  eye irritant      wear safety goggles 

acid 

 

 

 


