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Preparing Solutions Lab
Background:  In this lab you will prepare solutions of copper (II) sulfate pentahydrate and measure their absorbance at a wavelength of 635 nm. You will also use absorbance vs. concentration data from known (standard) solutions, generate a linear regression equation, and use it to predict and measure the absorbance of the solutions you prepare as well as the molarity of an unknown solution (A, B or C). 
Data Table:
	Concentration (M)
	Absorbance at 635 nm

	0.019 M
	0.035

	0.038 M
	0.057

	0.075 M
	0.173

	0.150 M
	0.320


Analysis Questions:
1) Use the data table to generate a linear regression equation in the format y=mx +b where concentration is x and absorbance is y.  _________________________________________________
2) Calculate the mass of copper (II) sulfate pentahydrate solid needed to make 50.0 mL of a 0.130 M solution.  Describe how to prepare the solution, using a 50.0 mL volumetric flask, distilled water, copper (II) sulfate pentahydrate solid and a balance.  If you use a hot plate, mention that too.   You must clearly indicate the mass of the solid.  Your steps must be in complete sentences and have a logical order. 
3) Calculate the volume of 0.130 M solution needed to make 50.0 mL of a 0.060 M solution.  Describe how to prepare the solution, using a 50.0 mL volumetric flask, distilled water, the 0.130 M solution, a graduated cylinder, and a balance.  You must clearly indicate the volume of the 0.130 M solution you need.  Your steps must be in complete sentences and have a logical order.
4) Calculate the volume of 0.060 M solution needed to make 50.0 mL of a 0.030 M solution.  Then, describe how to prepare the solution, using a 50.0 mL volumetric flask, distilled water, the 0.060 M solution, a graduated cylinder, and a balance.  You must clearly indicate the volume of the 0.060 M solution you need.  Your steps must be in complete sentences and have a logical order. 
5) Use your linear regression equation to predict the absorbance of each of your prepared solutions.   Use a spectrophotometer to measure the absorbance of each of your prepared solutions at 635 nm.  Record your answers in the table below.  Calculate the percent error of each of your absorbances. 
	Concentration (M)


	Predicted Absorbance
	Measured Absorbance
	Percent Error

	0.130 M
	
	
	

	0.060 M
	
	
	

	0.030 M
	
	
	


7)   Record the data for your assigned unknown solution below. Use the linear regression equation from 
      1) to calculate the concentration of the unknown. 

	Unknown (A, B or C)
	Measured Absorbance

	
	


Conclusion Questions:
1) Molarity is considered a temperature dependent concentration unit while molality is considered a temperature independent concentration unit.  Why is this true?
2) Write a conclusion for the concentration of the unknown (A, B or C) in Claim-Evidence-Reasoning format.  In your evidence, show the calculation using the linear regression equation.  In your reasoning, explain why your claim is reasonable and accurate using all the information from the lab.
	Claim:

	Evidence:


	Reasoning:


