Determination of Iron in Water
Introduction:

Any solution which is colored or can be made colored by adding a complexing agent can be analyzed using a spectrophotometer.  Solutions containing iron ions are colorless, but with the addition of  ortho-phenanthroline, the iron (II) ions in the sample are immediately complexed to produce a species which is orange in color.  More iron (II) ions in a sample will result in a deeper orange color.  From data obtained from a series of iron (II) standards, it is possible to be able to determine the amount of iron in an unknown sample.

Safety:

· Always wear safety glasses and an apron in the lab.

Procedure: 

Part I:  preparation of standards (steps 1 and 2 may have been done by the instructor)
1.
Dissolve 0.7022 grams of ferrous ammonium sulfate hexahydrate in deionized water.  Dilute to 1.00 L.  This solution is 100 mg/L Fe +2 (same as 100 ppm).

2.
Prepare standard solutions of  0.0, 2.0, 4.0, 6.0, and 8.0 ppm by respectively diluting 0.0, 2.0, 4.0, 6.0, and 8.0 mL of the 100 ppm stock solution into five separate 100.0 mL volumetric flasks.  To each flask add 5 mL of a 0.25% ortho-phenanthroline


solution.  Dilute with deionized water to 100.0 mL.

3.
Clean and dry a set of cuvets.

4.
Label the cuvets 0ppm (or blank), 2.0ppm, 4.0ppm, 6.0ppm, 8.0ppm.

5.
Fill each cuvet with the appropriate solution.

Part II: Preparation of the unknown

6.
Obtain an unknown sample from the instructor or prepare your own unknown using a collected water sample.

7.
If using a collected water sample, add 5 mL of the 0.25% ortho-phenanthroline


solution to a 100.00 mL volumetric flask.  Dilute to the mark with collected water


sample.

Part III:   forming the standard curve

8.
Turn on the spectrophotometer, and allow it to warm up for 15 minutes.

9.
Adjust the wavelength to 510 nm.   Set the mode to transmittance.

10.
With the sample compartment empty, set the instrument to 0%T using the zero control knob (front left knob). 

11.
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.

12.
Set the mode to absorbance.  With the blank in the sample compartment, set the absorbance to 0.000 using the trans/abs control knob (front right knob).

13.
Record the absorbance of the 0ppm solution.  Obtain absorbance readings for each


of the other standard solutions. 

14.
If using a collected water sample as an unknown, use collected water without the 0.25% ortho- phenanthroline solution as the blank and re-zero the absorbance. If not, procede to the next step.

15.
Obtain an absorbance reading for the unknown sample.

16.
Make a graph of concentration (x-axis) vs. absorbance (y-axis).

17.
From the standard curve, determine the concentration of iron in this unknown


sample.

Data Table:

	Concentration
	Absorbance

	0.0 ppm (blank)
	

	2.0 ppm
	

	4.0 ppm
	

	6.0 ppm
	

	8.0 ppm
	

	unk #_____
	

	unk #_____
	


Questions:
1.  Explain why it was necessary to add ortho-phenanthroline to the solutions.

2.  What is the purpose of preparing and analyzing standard iron solutions?

3.  What other items could be analyzed using this method?

