LN #3



Who’s the Sweetest Beverage of All?             Name__________
     Analyzing the Sugar Content of Drinks
(21 points)

Purpose: To determine the percentage of sugar by mass in three popular drinks


Background:
The two main ingredients in most non-diet beverages are water and sugar.  Most soft drinks use sugar-based high fructose corn syrup as the sweetener.  Carbonated beverages also have amounts of carbon dioxide gas dissolved in the drink.  This is why they are stored under pressure. The pressure keeps the gas dissolved in the liquid. If the bottle is left open, the gas escapes from the liquid and the soda becomes@flat@.  Keeping the soda cold also helps keep the gas dissolved in the liquid.

  Key Concept:    When an amount of sugar is added to water, it not only affects the taste of the water; it also increases the density.  Therefore, the higher the percentage of sugar, the higher the density of the solution will be.

Lab Overview:
In this lab, you will first prepare three standard solutions of sugar water using table sugar (sucrose).  A standard solution is one where the concentration is known so that it may be used as a comparison with solutions whose concentrations are unknown.  We will be using the density of these three standard solutions along with plain water to make a calibration curve which we will then use to determine the percentage of sugar in the unknowns.


Pre-Lab


Commonly used Glassware

Open the Lab Equipment & Procedures Guide under the Style Guide section on your Chem Resource CD.  From the alphabetical index, click to see the beaker information.  Keep moving to the next slide until you have learned about beakers, erlenmeyer flasks and Florence flasks.
A. Draw a beaker, an Erlenmeyer flask, and a Florence flask and label each.

B. After viewing the slides and watching the labeling video, describe 3 ways that you can label glassware.
New Instrument – Pipette

Open the Lab Equipment & Procedures Guide under the Style Guide section on your Chem Resource CD.  View all of the information about graduated cylinders,  pipettes, and pipette bulbs including the video on how to use a pipette.  Then answer the following questions:
A. What type of measurement do you make when using a pipette? 


________________________

B. Why would we use a pipette instead of a graduated cylinder?




C. What is the difference between a volumetric pipette and a graduated pipette?

D. After watching the video, explain (in your own words) how to use a pipette.
Procedure

Part 1: The following procedure can either be completed after school with real equipment in the chemistry lab, or it can be simulated by completing the lab with this title at www.latenitelabs.com.

Preparing the Standard Solutions:

1. Obtain and clean four 150ml or 250ml glass beakers.

2. Use a pencil and label the beakers 0%, 6%, 12%, and 18%. (write on white patch)

3. DO THE MATH: We will be making 100 grams of each of the above solutions.  For example, in one of your beakers, you will have a total of 100 grams; 6% of that mass will be sugar.  Complete the table below:

Data Table #1

	Percent Sugar:
	0%
	6.00%
	12.00%
	18.00%

	Mass of sugar
	
	
	
	

	Mass of water
	
	
	
	

	Total Mass
	100.00 g
	100.00 g
	100.00 g
	100.00 g


4. Place one of the beakers on balance, press TARE, and add appropriate amount of water (use eyedroppers for last few grams).  BE EXACT! Use a plastic weighing dish to measure out the necessary mass of sugar. Combine the two and stir with glass stirring rod until sugar is completely dissolved. Repeat until you have made all four solutions.   


Part 2: Measuring the Density of Standard Solutions:

5. Place a clean 250 ml beaker on balance and Tare.

6. Using 10ml graduated pipettes, pipette 10.00ml of 0% sample into beaker. Record the mass on Data Table # 2.

7. Take two more 10.00ml samples of 0% sample and record mass on Data Table #2 as Trial 2 and Trial 3.  

8. Rinse pipette with tap water as instructed.

9. Repeat steps 5-8 with the 6%, 12%, and 18% solutions.

10. Calculate the density for each trial and record the average density solution.

Data Table #2

	
	0 %
	6.00%
	12.00%
	18.00%

	
	Vol
	Mass
	Dens
	Vol
	Mass
	Dens
	Vol
	Mass
	Dens
	Vol
	Mass
	Dens



	Trial 1
	
	
	
	
	
	
	
	
	
	
	
	

	Trial 2
	
	
	
	
	
	
	
	
	
	
	
	

	Trial 3
	
	
	
	
	
	
	
	
	
	
	
	

	Average Density
	
	Average Density
	
	Average Density
	
	Average Density
	


DO THE MATH: Show an example of your above calculations.  Show all steps, including the formula for how you determined the density of Trial #1 of your 6% solution.


Part 3: Creating Calibration Curve
11. Make a graph to show how changing the sugar percentage affects the density of water from your data in Data Table #2.  Be sure graph is set to an appropriate scale and is properly labeled and titled.  

12. Draw the best-fit curve for your data.

13. If done on computer, print out a copy of graph for each person.  

14. Be sure to include graph in your lab notebook with this labsheet.

Part 4: Determining the percent sugar content of popular beverages:

15. Obtain 3 clean beakers.

16. Properly label each beaker according to the sample you will place inside.

17. Obtain a sample of approximately 75 ml for each beverage.

18. If any sample is carbonated, place magnet inside beaker and begin stirring with magnetic stirrer as instructed.  Allow 5-7 minutes for stirring to complete.   

19. Place a clean 250 ml beaker on balance and Tare.

20.  On the back page of this lab packet, create a data table to record your data.  You will be determining the density of each of the three beverages. Think about what measurements you will need to make in order to calculate this. Label and create a space to record each measurement you will make.  It is highly recommended that you do three trials for each beverage. Check data table with instructor before moving on.
21.  Using 10ml graduated pipettes, pipette 10.00ml of a sample into beaker.  Record the mass on your data table

22. Take two more 10.00ml samples of a beverage and record the mass on data table as Trial 2 and Trial 3.  

23.  Rinse pipette with tap water as instructed.







24.  Repeat steps 19-23 with the remaining beverages.

25. Calculate the density for each trial and record the average density for each beverage.

Part 5: Results and Conclusions (see instructor for “Accepted” answers before beginning this section)
26. Is the relationship between % sugar and density directly proportional or inverse? Explain.
27. Using your calibration curve for the standard solutions, determine the percent sugar in each of the unknown beverages.

	Beverage Name
	% Mass of Sugar
	Accepted % Sugar
	% Error

	
	
	
	

	
	
	
	

	
	
	
	


28. Did you have to extrapolate to get any of your answers in the above table? Explain.

29. Obtain the label answers from your instructor.  Determine your percentage error for each beverage based on what the label reports as the % sugar. Show all work & formulas.  Record your final answers in the above table.
	Iced Tea
	Lemonade
	Mountain Dew

	
	
	


29.  Precision and Accuracy.
A. Calculate the average deviation for each beverage.  Show all your work below. 
B. For which beverage did you have the highest precision? Explain.

C. Was this also your most accurate answer? .Explain
D. For which did you have the worst precision? Explain how you know.
30.  Explain the purpose of stirring the carbonated beverage.


Data Table For Beverages:

