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Brown ppt formed in colourless 
solution. 
 
 
Brown ppt dissolved in NH3(aq) to 
give a colourless solution. 
 
 
Brown ppt formed in colourless 
solution. 
 
 
 
Silver mirror is formed in the test 
tube 
 
 
 



 

Oxidation. 
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Note : Oxidation of aldehyde to carboxylic acid. 
Typically, a carboxylate ion RCOO− is formed. However the molecular formula 
given suggest that a carboxylic acid is produced. 

The reagent undergoes reduction. The oxidation state of Ag decreases from  
 
+1 (in [Ag(NH3)2]+) to 0 (in Ag(s)) 
 
 



 

Carbonyl (aldehyde and ketone) 
 
 

As stated in page 2, less than 1 % of D−glucose exist in the linear form with the 

aldehyde functional group. Hence the concentration of aldehyde could be too low to 

have a positive reaction with 2,4−DNPH. However, propanone fully exists in the 

ketone form and can react readily with 2,4−DNPH. 

 
 



 

CO3
2−, SO4

2−, Cl−, Br−, I− 

To test for CO3
2−, add HCl(aq) to FA2 solution.  

 
CO3

2− will give effervescence of CO2 that gives a white ppt with limewater. 
 
 
 
To test for SO4

2−, add Ba(NO3)2(aq) to FA2 solution, followed by excess  
 
HNO3(aq). SO4

2− will give white ppt that is insoluble in excess HNO3(aq). 
 
 
 
To test for Cl−, Br−, I−, add AgNO3(aq) to FA2 solution, followed by excess  
 
NH3(aq). Cl− will give white ppt that is soluble in excess NH3(aq).  
 
Br− will give pale cream ppt that is partially soluble in excess NH3(aq). 
 
I− will give yellow ppt that is insoluble in excess NH3(aq). 
 
 
 
 
 



 

No effervescence observed. Solution remains colourless 
 
 
 
No ppt formed. Solution remains colourless. 
 
 
 
White ppt formed in colourless solution. Upon adding excess NH3(aq),  
 
white ppt dissolves to give a colourless solution.  
 
 Cl−  
 



 

Mass of FA 2 + weighing bottle / g 13.846 

Mass of residual FA2 + weighing bottle / g 5.888 

Mass of FA 2 used / g 7.958 
 

Time/ min T / C 

0.0 29.8 

1.0 29.4 

2.0 29.2 

3.5 23.4 

4.0 22.0 

5.0 21.6 

6.0 21.6 

7.0 21.9 

8.0 22.0 

9.0 22.4 
 



 

 

 
 
 
 



 

20.8 C 
 
29.0 C 
 
−8.2 C 
 
 

q  = maqc∆T = 50 × 4.18 × (−8.2)  
 = −1713.8 
 = −1710 J (3s.f.) 
 
 

−1710 J  
 
 

Amount of KCl dissolved   = 7.958  (39.1+35.5) 
    = 0.1067 mol 
 
∆Hsol  = −(−1713.8)  0.1067  
 = +16062 Jmol−1 

 = +16.1 kJmol−1  
(T is -ve, endothermic reaction, H is +ve) 
 
 

+16.1 kJmol−1 
 

The value of ∆T will be halved as the same amount of heat change is distributed over 

twice the volume of solution. ∆Hsol calculated would be the same, as the heat change, 

q for the reaction would be the same and mol of solid dissolved remains the same. 

 



 

 
 
∆Hsol  = −L.E + ∆Hhyd (cations + anions) 
L.E. = (−322) + (−364) – 16.1  
 = −702 kJ mol−1 

−702 kJ mol−1 



 



 

10.30 30.30 

0.00 20.00 

10.30 10.30 
 

44.70 47.80 

20.70 23.80 

24.00 24.00 
 

Ave vol. of FA4 used, V1 = (10.30 + 10.30)  2 = 10.30 cm3 

10.30 cm3 



 

Ave vol. of FA4 used, V2 = (24.00 + 24.00)  2 = 24.00 cm3 

24.00 cm3 

Thymolphthalein has a working pH range of 8−10, hence it changes colour when the 
titration reaches the second equivalence point.  
 
(Reaction 1 AND 2 are completed at 2nd equivalence point) 
Combining equation 1 and 2, H3PO4 + 2NaOH ⎯→ Na2HPO4 + 2H2O 
 
Amount of NaOH used = 24.00/1000 × 0.100 = 0.0024 mol 
Amount of H3PO4 reacted = 0.0024  2 = 0.0012 mol (in 10cm3 FA3) 
Concentration of H3PO4 = 0.0012  (10/1000) = 0.120 mol dm−3 

From question, 26.75 cm3 of rust converter is diluted to 1 dm3 to give FA3 
[H3PO4]RC  = 0.120 × (1000/26.75)  
  = 4.486  
  = 4.49 mol dm−3 

4.49  

In 1 cm3 of rust converter, 
Amount of H3PO4 = 4.486 × (1/1000) = 4.486 × 10−3 mol 
mass of H3PO4  = 4.486 × 10−3 × (1.0×3 + 31.0 + 16.0×4)  
   = 0.4396 g 
 
% by mass of H3PO4  = (0.4396  1.24) × 100% 
   = 35.5 %  
 

35.5 



 

Uncertainties for burette for each titration = 0.05 × 2 = 0.10 cm3 

% uncertainties for each volume used = (0.10 cm3  volume measured) × 100% 

V2 is a larger volume measured, hence it will have smaller % uncertainty as compared to V1. 

V2 is the total volume of NaOH to react completely with 2 mol of H+ from H3PO4. 

V1 is the volume of NaOH required to react completely with 1 mol of H+ from H3PO4 

Expected V1  = 24.00  2  
  = 12.00 cm3  
 

12.00 

Difference = 12.00 – 10.30 = 1.70 cm3 
 
% uncertainty  = (1.70/12.00) × 100%  
  = 14.2 % 
 

1.70 
 
14.2 
Must include   
for uncertainty 



 

As seen from the pH titration curve, the is no sharp change in pH at the 3rd end-point. Hence 

there would not be a suitable acid−base indicator that would change colour upon addition of      

1 extra drop of NaOH after the 3rd end-point. 



 



 

1. Prepare a burette containing aqueous Na2S2O3 for titration.  

2. Using another burette, add 30.00 cm3 of I2 into a 250 cm3 beaker, labelled “reaction 

mixture”. 

3. Using a 50 cm3 measuring cylinder, measure 30.0 cm3 of aqueous CH3COCH3 and 

transfer into a 100 cm3 beaker. 

4. Using another 50 cm3 measuring cylinder, measure 30.0 cm3 of dilute H2SO4 into the 

same 100 cm3 beaker.  

5. Pour the contents of the 100 cm3 beaker into the 250 cm3 beaker labelled “reaction 

mixture” as quickly as possible, starting the stopwatch as you do so. Stir the 

mixture with a glass rod gently to ensure good mixing. 

6. Pipette 10.0 cm3 of the reaction mixture into a conical flask.  

7. Using a 25 cm3 measuring cylinder, measure about 25 cm3 of aqueous NaHCO3. 

8. At exactly 5 minutes from the start of the reaction, rapidly add 25 cm3 of aqueous 

NaHCO3 into the conical flask. Mix the solution thoroughly. Record the time where 

quenching was carried out.  

9. Record the initial burette reading. Titrate the mixture with aqueous Na2S2O3 from the 

burette. When the solution in the flask turns pale yellow, add one dropper full of 

starch solution and continue the titration carefully with aqueous Na2S2O3 from the 

burette until the dark blue colour is discharged. Record the final burette reading. 

10. Repeat steps 6 to 9 and carry out the quenching in step 8 at 10, 15, 20 and 25 

minutes respectively. 

 



 

 

 

Reaction is 0 order with respect to I2. Thus, the rate of reaction (gradient of conc vs 

time graph) is independent on the concentration of I2.  

As reaction proceeds, conc of I2 decreases at a constant rate. The volume of 

thiosulfate, which is directly proportional to conc of I2, will therefore decrease linearly 

with time. 

 



 



 


