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Solutions Pre-Lab Questions
1. Calculate the molar mass of powered fruit drink mix, made from sucrose (C12H22O11).

Molar mass of C is 12
Molar mass of H is 1

Molar mass of O is 16

There are 12 C, therefore total mass is 12 x 12 = 144

There are 22 H, therefore total mass is 1 x 22 = 22

There are 11 O, therefore total mass is 16 x 11 = 176

Total molar mass of the sucrose is 144 + 22 + 176

= 342

2. Using stoichiometry, determine the mass of powdered drink mix needed to make a 1.0 M solution of 100 mL.
Molarity = moles of solute / L of the solution
Moles of the solute = mass / molar mass

Molarity = 1.0 M
Molar mass = 342

Moles in 100 mL = 1 mol/1000 mL x 100 mL

Moles in 100 mL = 0.1 moles

Mass = moles x molar mass

= 0.1 moles x 342

= 34.2 g

3. What mass of powdered drink mix is needed to make a 0.5 M solution of 100 mL?
0.5 moles are 1000 mL

100 mL of the drink will have moles to be: 0.5/1000 x 100

= 0.05 moles

1 mole = 342 g

0.05 moles will have: 0.005 x 342

= 17.1 g

Solutions Lab Report

Title: Effect of temperature, agitation, particle size, and dilution on the solubility of a powdered drink.
Hypothesis: 

· Temperature affect the sweat taste of a powdered drink mix.
· Agitation increases the sweet taste of a powdered drink mix.

· Large particle size decreases the sweet taste of a powdered drink mix.
· Dilution makes a powdered drink mix watery.
Procedures: 

The materials used in the experiment are listed below.

· 13 plastic cups (12 oz)

· permanent marker for labeling

· measuring stick

· tablespoon and teaspoon

· kitchen scale that measures
· water

· source of heat 

· granulated sugar

· sugar cubes 

· spoon for stirring 

· powdered drink 

Variables:

Controlled variables: amount of powdered drink.
Independent variable: temperature, particle size, dilution, and agitation.
Dependent variable: drink sweetness, wateriness.
Summary of Procedure:
 2.5 cm was measured from the bottom in each of the 13 plastic cups and a line drawn to make the point where approximately 100 mL was represented. One of the cups was labeled as control and the other cups labeled for each molarity, i.e. 1.0 M and 0.5 M and each of the solubility factors being tested as shown below:
· 1.0 M without heat

· 0.5 M without heat

· 1.0 M with heat

· 0.5 M with heat

· 1.0 M with stir

· 0.5.M with stir

· 1.0 M without stir

· 0.5 M without stir

· 1.0 M with sugar

· 0.5 M with sugar 

· 1.0 M with sugar cubes

· 0.5 M with sugar cubes 

The fruit mix was prepared based on the recipe on the package and then poured into the cup labeled control up to the 2.5 cm mark. Using the values from the prelab calculations, 1.0 M and 0.5 M solutions of the fruit drink mix were made for the 1.0 M and 0.5 M cups respectively. The solubility factor of each molarity was then tested except for the control solution.
Test one involved the temperature factor where 1 teaspoon of sugar was mixed in the room temperature in the 1.0 M without heat and 0.5 without heat cups and another one mixing 1 teaspoon of sugar in hot drink solution in the 1.0 M with heat and 0.5 M with heat.

Test two involved agitation where 1 teaspoon of sugar was added to the 1.0 M without sir and 0.5 without stir followed by the addition of 1 teaspoon of sugar in the cups for 1.0 M with stir and 0.5 with stir.

Test three involved particle size where 1 teaspoon of sugar was added in the 1.0 M and 0.5 M with sugar cups. 1 sugar cube was dropped in each of the 1.0 M and 0.5 M with sugar cubes cups where 1 sugar cube was equivalent to 1 teaspoon sugar.
All the solutions were then tasted, checked for color and the texture of each of them identified. This data was recorded in a table.
Data and Observations: 

Complete the table below after performing each activity. 
	Type of Factor
	Taste
	Texture
	Color

	Control
	 
	 Smooth
	Dark Red

	1.0 M without heat
	sweet
	Grainy
	Light red

	0.5 M without heat
	 Moderately sweet
	Moderately grainy
	Orange

	1.0 M with heat
	Very sweet
	watery
	Dark red

	0.5 M with heat
	Moderately very sweet
	Watery
	Dark red

	1.0 M with stir
	Very sweet
	Watery
	Dark red

	0.5 M with stir
	Sweet
	Watery
	Dark red

	1.0 M without stir
	Sweet
	Grainy
	Orange

	0.5 M without stir
	Not sweet
	grainy
	Orange

	1.0 M with sugar
	Very sweet
	Watery
	Dark red

	0.5 M with sugar
	Sweet 
	Watery
	Dark red

	1.0 M w sugar cubes
	Sweet
	Grainy
	Light red

	0.5 M w sugar cubes
	Moderately sweet
	Grainy 
	Orange


Conclusion: 

The taste, texture and color of the solutions helped me to infer about their solubility based on the various factors modulated. The solutions under high temperature, i.e. those were heated sweeter, smooth and resembled the color of the control solution.  The solution with added sugar and stirred were sweeter and smoother than those that had added sugar but no stirring. The solution with added sugar were sweeter and smoother than those with added sugar cubes. All the solutions with 1.0 M of the fruit drink powder were sweeter than those with 0.5 M. The data support all the hypotheses postulated at the start of the experiment. Therefore, temperature, temperature, agitation, dilution, and particle sizes are crucial factors that affect the solubility of substances. This experiment can be explored further by checking the specific temperatures that affect the solubility of certain dilutions of solutions.
Post-Lab Reflection Questions

1. If you were working for a beverage company, which molarity would you recommend, and what directions for mixing would you create for the drink package? Support your claims using the data you collected.
I would recommend the 1.0 M because it is sweeter than the one for 0.5 M. I would also recommend that it be prepared at high temperatures as well as be stirred and use fine fruit powder to ensure maximum solubility. This will enhance the sweetness of the drink and prevent it from being grainy.

2. What do you think would happen to the solute in a heated solution if you cooled it? Explain your answer.
Some of the fruit powder will crystallize and form a precipitate because the solubility would reduce at low temperatures. 
3. If you needed to make 100 mL of a 0.2 M fruit drink solution from the 1.0 M fruit drink solution, how would you do it? (Hint: Use MsVs = MdVd to find the amount of concentrated solution you need, then add water to reach 100 mL.) Show your work. 
I would dilute the 1.0 M solution by reducing the volume.

Using the formula MsVs = MdVd: 
We get the volume of the concentrated solution is:

1.0 * x = 0.2 x 100 ml = 20 mL

The volume required = 20 mL 

4. Baking soda (NaHCO3) can be added to a fruit mix solution to create a carbonated drink. An example is the reaction between baking soda and citric acid below. 

 C6H8O7 + 3NaHCO3 → Na3C6H5O7 + 3H2O + 3CO2

a. What is the molar mass of citric acid (C6H8O7) and baking soda (NaHCO3)?
Mass of carbon in citric acid = 6 x 12 = 72

Mass of Hydrogen in citric acid = 8 x 1 = 8

Mass of oxygen in citric acid = 7 x 16 = 112

Total mass of citric acid = 192

Molar mass of sodium in baking soda = 1 x 23 = 23

Molar mass of hydrogen in baking soda = 1 x 1 = 1

Molar mass of carbon in baking soda = 1 x 12 = 12

Molar mass of oxygen in baking soda = 3 x 16 = 48

Total mass of baking soda = 84

The molar mass of citric acid is 192 while the molar mass of baking soda is 84.

b. How many milliliters of a 0.8 M solution of citric acid would be needed to react with 15 grams of baking soda? Show your work.
Number of moles = mass / molar mass

Number of moles of baking soda used in the reaction = 15 / 84

= 0.1786 moles

Based on the mole ratio, 1 mole of citric acid react with 3 moles of baking soda.

Therefore, moles of citric acid used in the reaction = 0.1786 / 3

= 0.0595 moles

0.8 moles of citric acid are in 1000 mL, what about 0.0595 moles

= 0.0595 x 1000/0.8

= 74.4 mL
