Spectrophotometric Determination of Various Metallic Ion Concentrations

Introduction:

Certain metallic ions are colored when in aqueous solutions due to the way that they absorb light.  The higher the concentration of the ion, the higher the absorbance will be.  If the absorbances of solutions of several known concentrations are plotted against their concentrations, a straight line, known as a standard curve, will be obtained.  This information can be used to determine concentrations of other solutions that are unknown.
Equipment / Materials:

Cuvettes filled with solutions

Kimwipes

Small Test Tube Racks

Spectrophotometer

Safety:



Always wear goggles in the lab.

Procedure
1.
Turn on the spectrophotometer by twisting the front left knob clockwise.  Allow the spec to warm up for 15 minutes.

2.
Adjust the wavelength to the appropriate wavelength listed below using the large knob on the top right of the spec.


Co+2
450nm


Cu+2
600nm


Fe+2
500nm


Ni+2
600nm


3.
While in Transmission mode and with the sample compartment empty, set the instrument to 0%T using the zero control knob (front left knob). Do not move this knob again.  If you do, have the instructor help you reset it.
4.
Using a Kimwipe, wipe off the cuvet containing the blank (0ppm), and place this cuvet in the sample compartment, being sure to properly align it.  (The line on the cuvet should match up with the notch on the instrument.) Close the cover.

5.
Set the mode to absorbance.  Using the trans/abs control knob (front right knob) set the absorbance to 0.000.

6.
Obtain absorbance readings for each of the standard solutions.  Record the results in the data table.

7.

Measure and record the absorbance of the unknown(s).  Record on the data table.

8.

Repeat for additional metal solutions as instructed.

Data:



Co+2
	Concentration (M)
	Absorbance

	0.1
	

	0.2


	

	0.3
	

	0.4
	

	0.5
	

	Unknown ______
	

	Unknown ______
	


Cu+2
	Concentration (M)
	Absorbance

	0.1
	

	0.2


	

	0.3
	

	0.4
	

	0.5
	

	Unknown ______
	

	Unknown ______
	


Fe+2
	Concentration (ppm)
	Absorbance

	2
	

	4


	

	6
	

	8
	

	Unknown ______
	

	Unknown ______
	


Ni+2
	Concentration (M)
	Absorbance

	0.1
	

	0.2


	

	0.3
	

	0.4
	

	0.5
	

	Unknown ______
	

	Unknown ______
	


Calculations:

1. For each solution tested, plot a graph of Absorbance (y) vs. Concentration for the standards only.  (You cannot graph the unknowns.)  Use Excel or a similar program if possible.  Insert a best-fit line (trendline).

2. Determine the concentration for each of the unknowns tested.
3. Obtain the accepted values for each unknown tested from the instructor.  Determine the present error.

