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Due Date: _____________________

SCH 3UI Project – Titration of Vitamin C with Iodine [image: image1.jpg]



TASK: The focus of this project is to complete an individual titration in order to determine the amount of actual vitamin C in common fruit and or vegetable juices.  Each student will bring in a 100ml sample of a type of juice and complete their own titration.  Only 2 days will be given in order to complete the titration portion of the project these days will be Monday June 4th and Tuesday June 5th,2012  If you know you will not be present in class, alternative arrangements must be made a head of time.  


NOTE: You and your partner must analyze different types of juice.

 REPORT: 

** each student will complete their own titration of 1 type / brand of fruit/vegetable juice and complete their own observation table and answer the calculations section individually. Together you will complete the analysis questions using both of your results. ** 
Marking Scheme below: P = Partner, complete together, I = Individual, must do this individually

Title page – must include an original, descriptive title, both partners’ names, date and course code

   [P  /2]

Introduction 


- provide an overview of the theory related to the experiment, IUPAC name and molecular formula of vitamin C, explanation of why humans need vitamin C in our diet, daily requirement of vitamin C, dietary sources of vitamin C, result of deficiency and indulgence of vitamin C, description and explanation of titration


- all terms, descriptions, and explanations should be connected so that the introduction section reads as a coherent set of paragraphs. (one page, 1.5 spaced, max)


- must include in-text referencing (Malatches, 2009) as well as a fully referenced APA works cited page at the end of the report. Absence of EITHER of these will result in a ZERO for your introduction section (Arthur, 2009).

Materials – all materials listed in two even columns that you both used; no bullet points or grid lines

   [P   /2]

Purpose – the purpose of the experiment written in your own words.

   [I   /1]

Procedure – 1. Rinse your burette with a small volume of the iodine solution and then fill it. Record the initial volume.

2. Add 25.00 mL of your first sample to a clean 125 mL Erlenmeyer flask.

3. Add 10 drops of 1% starch solution to the Erlenmeyer flask.

4. Titrate the solution until the endpoint is reached. This will be when you see the first sign of blue-black colour that persists after 20 seconds of swirling the solution.

5.  Record final volume on burette

6. Repeat the titration two more times.

** REMEMBER to record Vinitial, Vfinal, and Vtotal**

NOTE: Your partner will titrate the second sample.

Observations – each person will prepare their own table with descriptive title (i.e. one table for each sample) that lists the trial number, initial volume (mL) of titrant, final volume (mL) of titrant, amount of titrant used (mL), and amount of solution of juice used (mL) 

Calculations:

The key equations involved in the titration are:

(1) KIO3 + 5 KI + 6 H+ ( 3 I2 + 6 K+ + 3 H2O

(2) C6H8O6 + I2 ( C6H6O6 + 2I- + 2 H+

It is important to note that ascorbic acid, C6H8O6, reacts with the iodine that is produced in reaction 1. When all the ascorbic acid has reacted there will be excess iodine in solution that will then react with starch producing the dark blue/brown/black colour. This is your endpoint. Follow the steps below in order to complete your calculations;


* Calculation of the concentration of KIO3​

· 0.268 g of KIO3 is dissolved in 200 ml and then diluted to 500 ml
1. Determine the number of moles of KIO3 that dissolved. [1]

2. Using 200 ml, calculate the molar concentration of KIO3, initially [1]

3. The solution is then diluted to 500 ml, calculate using C1V1 = C2V2 and determine the actual concentration of KIO3 used in the lab [2]

* Calculation of Amount of Vitamin C in Sample

4. Determine the average volume of KIO3 solution used to titrate [1]

5. Since iodine, I2, reacts with ascorbic acid in reaction 2, in order to determine the moles of I2 that reacted you must determine the number of moles of iodine that was produced in reaction 1.


a) Using the molar concentration of KIO3 calculated in step 3, and the average  



volume of solution in step 4, calculate the number of moles of KIO3 [3]


b) Using the molar ratio of KIO3 to I2 in reaction 1, determine the number of moles 



of I2 that was produced [2]

NOTE: The number of moles of I2 produced in reaction 1 = the number of moles of I2 in reaction 2 . . . Ignore the molar ratio between the two equations, since only molar ratios are used within an equation, not between equations.

6. Using the molar ratio of I2 to C6H8O6 in reaction 2, determine the number of moles of C6H8O6 that was in your sample. [1]


* Calculation of Concentration of Vitamin C 


7. Calculate the amount of vitamin C (in grams) for each 25 mL sample [3]

8. Calculate the amount of vitamin C (in grams) that would be in one serving of juice [2]


9. Express the amount in m/v % and ppm in one serving [4]


10. Include two sources of error that could have occurred during the titration. Make sure to explain fully how the error affected your results. [6]

Conclusion – one sentence that states the amount of vitamin C [1]

[I   /1]

Analysis   ** Using you and your partner’s data, answer the following:


1. a) Which juice has more vitamin C? State the amount.  [1]


   b) Identify and explain three other nutritional benefits that fruit juice provides, excluding vitamins.


   (i.e. Do we drink juice for vitamin C content only?) [2]


2.  a) What is the definition of an electrolyte? [1]

     b) What is the importance of electrolytes in the human body? [2]


     c) Do the juices you and your partner titrated contain any electrolytes? Identify them.  [2]


3.  Research a sports drink and provide the following information;

    - name of type/brand of sports drink [1], list the ingredients in the drink [2] and identify the function of each ingredient in the body[3].  

4.  Compare and contrast 2 of the following, sports drinks, energy drinks, or vitamin water in a table;


-Table to include, key ingredients in drinks, ideal time to take drink, cost [6]

5.  Write a half page response referring to the data researched to the statement below; [5]


“Drinking water after a physical activity has the same nutritional value as drinking sport drinks.”

Individual: purpose, observation chart, 

Partner: title page, materials, and

 calculations, conclusion statement

             analysis
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