




 
2008 National Qualifying Exam – Chemistry 

Solutions 
 
e) 
[CH3CH2OH] in white wine = 4.50 x 10-2 M x 500/10 = 2.25 M 
1 L of wine has 2.25 x Mw (CH3CH2OH) = 2.25 x 46.07 = 103.7 g 
v(CH3CH2OH) = 103.7/.79 = 131.2 mL 
% v/v = 13.1 % 
 
f) 
If 1.2g of acetic acid in 1L [CH3COOH] = 1.2/60.05 = 1.998 x 10-2 M 
20.00 mL diluted to 100.00 mL [CH3COOH] = 3.997 x 10-3 M 
n(CH3COOH) in 10.00 mL = 3.997 x 10-5 M 
If approx. 20.00 mL titre of NaOH, [NaOH] = 3.997 x 10-5/0.02 = 1.998 x 10-3 M 
Most appropriate solution is 2.00 x 10-3 M 
 
g) 
All ethanol in wine now converted to acetic acid 
[CH3COOH] in distillate = (2.25+1.998 x 10-2)/5 = 0.45299 M 
A higher concentration of acetic acid requires a higher concentration of NaOH. 
Use strongest NaOH available. 
 
h) 
No, even if the interference of the additional acetic acid produced from the reaction with 
MnO4

- was taken into account, the proportion of the original acetic acid is very small and with 
this method its determination would be inaccurate. 
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