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DETERMINATION OF IRON WITH L 10 -PHENANTHROLINE:
A SPECTROPHOTOMETRIC ANALYSIS

BACKGROUND

The reaction between Fe(ll) and 1,10-phenanthroline o form a red comples serves as a
sensiive method for the determunapon of won,  The reaction 1=

Fei* +3 Q O “ F-f.‘: ]

1,10-Phenanthroline i o

The molar absorprivity of the complex is 11,100 M ‘em” ar a wavelength of 508 am.  The
mtensity of the color s mdependent of pll between 2 w0 9. The colored complex 1s very
stable and mtensity of the color does not change over a long penod of nme.  Beer's law 1
obeyed.

The won must be in the +2 oxadation stare, and hence a reducimg agent 1s added before the
color is developed.  Hydroxylamine, as sts hydrochlonde, can be used for the purpose.  The

FEACTIon 15

2Fe" + 2NH,OH + 20H = 2Fe™ + N, + 4H.0
The pH 15 adjusted o a value berween 6 and 9 by addinon of sodium acetate.
PROCEDURE

PART L. Prepare the following solutions separately

1. Dhussolve 0.1 g of 1,1{-phenanthrobne monohydrate mn 100 ml. of disulled water, warm if
NECessany.

2. Dissolve 10 g of hydroxylamine hydrochlonde in 100 ml. disulled warer.
3. Dhissolve 10 g of sodium acetate i 100 ml disulled water.

4. Wegh preasely about 0007 g of pure iron(1T) ammonmum sulfate (ferrous ammonium
sulfate), dissolve in water, and transfer the solubon to a | L volumetne flask. Carefully add



2.5 ml. of concentrated sulfunc acsd and dilute the soluton to the mark.  Caleulate the
concentration of the solution in mg of wron per mlL of solunon. Into five 100 mlL volumetr
Masks, preciscly pipet 1, 5, 10, 25, and 50 ml. portions of the standard ron solubon. Put 50
ml. of distlled water in another flask 1o serve as the blank. To each flask add 1| ml. of the
hydroxylamine solution, 10 ml. of 1,1-phenanthroline solution, and 8 ml. of sodum acetat
solubon. Then dilute all the solunons o the 100 ml. mark and allow them o stand for 10

mmnutes.

Measure the absorbance of one of the maddle ron solunon ar wavelengths between 400 o
600 nm vs. the blank as the reference. Take readings about 20 nm apart except in the regon
of maximum absorbance where intervals of 5 nm should be used. Plot the absorbance vs.
wavelength and connect the points o a smooth curve (use spreadsheet graphics). Select the
proper wavelength to use for the determinanion of ion wiath 1,10-phenanthroline.

Measure the absorbance of cach of the iron solution prepared above using the selected
wavelength. Plot the absorbance vs. the ron concentranon (mg/ml) of the standards,
Note whether Beer's law 15 obeyed.

PART I1. Preparation of iron-tablet solution

IDisgolve an wron tablet in 50 mb water and add 2.5 ml. of concentrated sulfunc acsd. Falver
the solution into a 100.00 mL volumetric flask and ninse the flter paper with water. Dilute
the solution w the mark. Dilute 10 ml. of this solution in a 1.00 L volumetne flask; add 2
ml. of concentrated sulfunc acxd and dilute 10 the mark. Take 10 ml. of this solunon, add 1
ml. of hydroxylamine solution, 10 ml. of 1,10-phenanthroline solunon, and 8 ml. of sodium
acetate solunon in a 100 mbL volumetne flask and dilute o the mark. Allow the soluton o
stand for 10 minutes and measure its absorbance at the proper wavelength. Caleulare the my
of won per mblet.

TREATMENT OF DATA AND RESULTS
Your report should include the following i the data and results secton:

1. A plot of absorbance vs. wavelength (absorpiion spectrum). Idenufy the wavelength of

maximum absorbance

2. A plot of absorbance vs. mg of won in the standards (calibration graph). Show the lincar
least squares fitting line, the line equanon, and the ervor of slope and mtercept.

3. Calculanon of mg ron per tablet. Use the above data to calculate the measurement
error.

QUESTIONS

1. A plot of absorbance vs. concentranon at constant cell-length gives a steght hine of
Beer’s law 1s obeyed.  What property of the line is represented by the absorptivity?



