
 

 

Spect. Deter. Of Total Iron 
Introduction: 

       It is well known that IRON is found in surface and drinking water and plays a vital role 

in biological systems, and also it is the most abundant metal ion in the human body. Many 

proteins use iron for oxygen transport, electron transport, and as a catalyst in oxido-

reductase reactions.  

      In this experiment, we present a UV-visible spectroscopy assay for detection of total Fe. 
 

What is: 
                  Iron The Element? 

                  Iron Oxidation States? 

                  Iron Compounds? 

                  Complex? 

                  Importance of: 

                                        I- Sulphuric Acid? 

                                       II- Hydroxyl Amine? 

                                      III- Sodium Acetate? 

                                     IIII- 1,10-Phenanthroline? 
 

Iron The Element: 

 



 

 

       It is a metallic chemical element; symbol Fe [Lat. ferrum]; at. no. 26; at. wt. 55.845; m.p. 

about 1,535°C;; b.p. about 2,750°C;; sp. gr. 7.87 at 20°C;; valence +2, +3, +4, or +6. Iron is 

biologically significant. Because iron is a component of hemoglobin, a red oxygen-carrying 

pigment of the red blood cells of vertebrates, iron compounds are important in nutrition; one 

cause of anemia is iron deficiency. 
        Iron is a lustrous, ductile, malleable, silver-gray metal found in Group 8 of the periodic 

table. It is known to exist in four distinct crystalline forms (see allotropy). The most common 

is the α-form, which is stable below about 770°C;, and has a body-centered cubic crystalline 

structure; it is often called ferrite. Iron is attracted by a magnet and is itself easily magnetized 

(see magnetism). It is a good conductor of heat and electricity. It displaces hydrogen from 

hydrochloric or dilute sulfuric acid, but becomes passive (loses its normal chemical activity) 

when treated with cold nitric acid. 
 

 

Iron Oxidation States: 
 
 

 



 

 

 
 

Iron Common Compounds: 
                                  

Iron forms such compounds as oxides, hydroxides, halides, acetates, carbonates, sulfides, 

nitrates, sulfates, and a number of complex ions.  
 

  
 

Importance of Sulphuric Acid: 

I- Stabilization of the Complex formation. 

II- Acceleration the formation of Fe(II). 

III- Obstruction of Iron precipitation. 



 

 

Importance of Hydroxyl Amine(HA): 

 
Conversion of Iron from Fe(III) to Fe(II). 

 

Importance of Sodium Acetate (SA): 

Keeping the solution pH between (3-8). 
 

Importance of 1,10-Phenanthroline(1,10-Phen.): 

Formation of the Ferroin Complex. 
 

 
 

Complex Compound: 

Complex or coordination compound is formed when metal ion (central ion) reacts with 

molecules or ions which have free electron pairs (ligand). Metal ion and ligand are bonded 

with a polar covalent bond in which both electrons are given by the ligand [Please refer to 

next experiment for further information about Complex]. 
 

 



 

 

Expermental: 
 

1- Prepare 50ml Of [20ppm] (Fe2+) from [(NH4)2Fe(SO4)2.6H2O](S) using distelled water. 

2- Prepare next: 
 

 

NO 1 2 3 4 5 Blank Sample 

50ml 

       

ml 2 4 6 8 10 NIL NIL 

3- Add (0.5ml) of [2M] H2SO4 to each. 

4- Add (1ml) of HA to each. 

5- Add (3ml) of SA to each. 

6- Add (4ml) of 1,10-Phen. To each. 

7- WAIT up to (5min.) to form the Complex(colored) -not in blank-. 

8- Fill all with distelled water.  

9- Take (10ml) of the unknown sample and follow steps (3-8). 

10- Move to the next Laboratory, adjust the λmax  to ( 508nm) and:  

                                                      Find the concentration of [Fe] in the Unknown Sample. 

                                                      Find the ε Value. 

                           Compare the εgiven (11100) & εexp. 

                                    Calculate the percentage compatibility/incompatibility. 

 
 



 

 

Results: 
No Cppm CM Abs. 

Blank 0 0 0 
1 C1 M1 A1 

2 C2 M2 A2 
3 C3 M3 A3 
4 C4 M4 A4 
5 C5 M5 A5 

Unknown Sample    CUkn    MUkn    AUkn 
 

Calibration Graphs: 
 

 

 

Comparison and Calculation of Percentage Compatibility: 
 
 


