Spectrophotometric Determination of the Copper Ion

Introduction:

Spectrophotometric determination of an aqueous ion is many times difficult because concentrations may be very low.  If the ions do not produce an intensely colored solution, they can sometimes be converted to complex ions that are brightly colored, absorbing light in the UV/visible range.  The copper (II) ion can be converted to the intensely colored complex, Cu(NH3)42+, by the addition of concentrated aqueous ammonia.  The absorbance at various concentrations is collected and graphed to determine the concentration of copper (II) in an unknown solution.

Purpose:

The purpose of this lab is to determine the concentration of an unknown copper (II) solution by conversion to the Cu(NH3)42+ complex ion and spectrophotometric analysis. 

Equipment / Materials:

0.0050 M CuSO4 solution



6  10-mL volumetric flasks



concentrated aqueous ammonia


2  100-mL volumetric flasks

spectrophotometer




pipets

10 cuvettes







Safety:

SYMBOL 183 \f "Symbol" \s 10 \h
Always wear goggles and an apron in the lab.

SYMBOL 183 \f "Symbol" \s 10 \h
Use concentrated ammonia CAREFULLY.  The vapors are very dangerous.  Please use a hood or well ventilated area when using the solution.

Procedure:

1.
Prepare the calibration solutions in volumetric flasks according to the following chart.

	Solution #
	1
	2
	3
	4
	5
	6
	7
	8

	mL 0.0050 M CuSO4
	10.0
	8.0
	6.0
	4.0
	2.0
	1.0
	5.0
	2.0

	Total volume
	10.0
	10.0
	10.0
	10.0
	10.0
	10.0
	100.0
	100.0


2.
Calculate the concentration of each solution.

3.  
Determine the wavelength of maximum absorbance or set to the given wavelength.

4.
Zero the spectrophotometer using water as a blank.

5.
Transfer approximately 3-5 mL of each of the calibration solutions to separate, clean cuvettes, and label them appropriately.

6.
Add two drops of concentrated aqueous ammonia to each cuvette.  DO NOT BREATHE THE VAPORS.  Mix each solution.

7.
Measure the absorbance of each of the calibration solutions and record the results on the data sheet.

8.
Obtain an unknown from the instructor, transfer approximately 3-5 mL to a clean cuvette, and add two drops of concentrated aqueous ammonia.  Mix well.

9.
Measure the absorbance of the unknown, and record the results on the data sheet.

10.
Graph absorbance versus concentration (calibration curve) of known Cu(NH3)42+ solutions.

11.
Determine the concentration of the unknown from the calibration curve.

Data:

	Solution #
	Concentration
	Absorbance

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	

	8
	
	

	unknown # ______
	
	


Questions:

1.
What is the general relationship between concentration and absorbance?

2.
Explain how the concentration of the unknown is determined.

3.
Suppose you were given an unknown with a greater concentration than any of your known solutions.  Explain how you would determine the concentration of the unknown.

