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Introduction

In the presence of atmospheric oxygen, the alcohol content of wine can be converted to ethanoic acid making the wines sour and unpalatable. Even small amount of air, over a period, can adversely affect wines. The problem can be minimized by the introduction of a suitable reductant which will preferentially react with oxygen. One such of reductant is sulphur dioxide but because this substance is, itself, toxic and pungent in odor, limits are set on the amount of “free” sulphur dioxide allowed in wine. Most of the preservative present in wine is “fixed” in the form of sodium hydrogensulphate(IV) (sodium bisulphate). Although this can act as a source of sulphur dioxide, the actual amount of free sulphur dioxide is quite low.
  In this experiment, the amount of total available SO2 in the wine, irrespective of its actual form in the sample is determined. This method involves first the conversion of all SO2 into SO32- ion. Acidification of the solution then liberates all SO2,

          SO32-(aq) + 2H+(aq) ( SO2(aq) + H2O(l)
which is then titrated with iodine solution according to the equation

            SO2(aq) + I2(aq) + 2 H2O (l) ( 2HI(aq) + H2SO4(aq)

Chemicals

White wine (no sparkling or non-carbonated). 

1M NaOH

2 M H2SO4 

0.0050M I2
Starch solution (freshly prepared)

Apparatus

Titration apparatus

Measuring Cylinder

Teat Pipette

Beakers

Procedures

1. From the label, the volume of wine in the bottom was determined.

2. By using a pipette, 25 cm3 of white wine was transferred into a 250 cm3 conical flask.

3. About 12 cm3 of 1M sodium hydroxide solution was added and it was allowed to stand for about 15 minutes.

4. About 10 cm3 of 2 M sulphuric(VI) acid was added to the mixture and then a few drops of starch indication was added. The mixture was quickly titrated with 0.005M iodine solution. 
5. The actual molarity of the solution was recorded.

6. The titre which required produce the first faint but permanent color was recorded.

7. The procedures were repeated to get two additional titres. 
Results and discussion

1.
Name of Brand = Carlo Rossi California white wine (Made in USA)
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Mean titre / cm3                      (9.60 + 9.65 + 9.65)/3= 9.63

No of moles of I2 in the titre             9.63/1000 x 0.005 = 4.82 x 10-5
No. of moles of SO2 in the original aliquot       4.82 x 10-5
No. of moles of SO2 in the bottle of wine     (4.82x10-5 / 0.025) x 1.5= 2.89 x10-3
Mass of SO2 in the bottle of wine / mg     (16+16+32) x 10-3 x 2.89 x 10-3 = 185
2. The mass of SO2 per unit volume of the white wine is:

  = mass of SO2 in the bottle per volume of wine in bottle   

=185 / 1.5 

= 123 mg dm-3 

 In Hong Kong, according to the limit stated in Hong Kong Preservatives in Food regulations, the limit is 450 mg dm-3
   As the experimental value is lower than the limit, 123 mg dm-3 < 450 mg dm-3      

There is no violation of the regulation, this brand, Carlo Rossi, California White, can be sold in Hong Kong.

3. To determine the concentration of SO2 in the wine, there are some assumptions made.
  Among these assumptions, the most questionable assumption made is the determination of end-point. When titrating the mixture with iodine solution, the color will turn to blue at once. However, the color may fade after a certain time because there is still sulphur dioxide forming. Then, more iodine solution was added to titrate and repeat it by times until it turns to permanent blue. As time is limited, the assumption is made and it is assumed that all SO2 will all react with iodine and no escaping in gas form. 
4. The equation of titration is:

    SO2(aq) + I2(aq) + 2 H2O (l) ( 2HI(aq) + H2SO4(aq)

Considering the oxidation no. of S

In SO2, the oxidation number of S is 0-2(-2) = +4

In H2SO4, the oxidation number of S is 0-4(-2)-2 = +6

As during the reaction, the oxidation number of S increases, it undergoes oxidation.

Considering the oxidation no. of I

In I2, the oxidation number of I is 0

In H2SO4, the oxidation number of I is 0-1 = -1

As during the reaction, the oxidation number of I decreases, it undergoes reduction.

In overall, it is a redox reaction. 
5.  To determine the efficiency of sodium hydrogensulphate(VI), there is an experiment suggested to do.                      
    Firstly, there are two wines which have the same pH values prepared into two beakers. For one wine, say A, there is no sodium hydrogensulphate(VI) was added while in another wine, using white wine which sodium hydrogensulphate(VI) is added.

Then, the beakers are without cover, in the presence of atmospheric oxygen.     
    Base on the fact that:

C2H5OH + [O] ( CH3COOH

 . That is, place each calibrated pH meters in different beakers. Initially, the pH values should be the same as mentioned. Then after a fixed time, the pH values should be recorded. After a certain period of time, a graph can be plotted. It is estimated the graph should be: (provided that the sodium hydrogensulphate(VI) is efficient as wine preservative. 
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