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1t is well known that IRON is fovmd in suﬁace and dr'mking water and p[ays avital role

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

proteins use iron fov oxygen transport, electron transport, and as a cata[yst in oxido-

reductase reactions.

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

What i4:
lron. The Element?
lron Oxidation States?
lron Compounds?

Complex?
wmportance of:
(- Sulphuric Aciol?
- Hgdmng Aming?
(- Sodium Acetate?
- 1,10-Phenanthroline?

Iron The Element:

atomic - atomic weight

number —mM8M8M8 26 55845

O__ acid-base properties
symbol g e | e of higher-valence oxides
I &
electron [~ crystal structure
—_—

configuration T . [Ar]3d6482 \

name —— | jron

physical state
at 20 °C (68 °F)

D Transition metals — Solid

@ Body-centred cubic o Equal relative strength




It is a metallic chemical element; symbol Fe [Lat. ferrum]; at. no. 26; at. wt. 55.845; m.p.
about 1,535°C;; Io.p. about 2,750°C;; sp. gr. 7.87 at 20°C;; valence +2, +3, +4, or +6. lron is
blo[ogica“y signiﬁcant Because iron is a component of hemog[obin, a red oxygen-carrying
pigment of the red blood cells of vertebrates, iron compounds are important in nutrition; one
cause cyf anemia is tron deﬁciency.

lron is a lustrous, ductile, malleable, si[ver—gray metal found n Group 8 of the periodic
table. 1t is known to exist in fow distinct cvysta”'me forms (see a“otropy). The most common
is the oc—form, which is stable below about 770°C;, and has a body-centeved cubic cvysta”ine

structure; it is oﬁen called fewi‘ce. lron is attracted by amagnet and is [tse[f easi[y magneﬂzed

(see magneﬁsm). Itisa good conductor of heat and e[ectrici’ty. It disp[aces hydrogen ﬁfom

hydvoch[ovic or dilute subcwic acid, but becomes passive (loses its normal chemical activity)

when treated with cold nitric acid.

Iron Oxidation States:

Compound Name

FeO Ferrous oxide
Fe, 04 Ferric oxide
Fe;0, Ferrosoferric oxide

Fe,0;.H,0 Ferric oxide monohydrate
FeOOH Ferric oxyhydroxide
FeO,” Hypoferrite

FeO™ Ferrite

FeO,” Ferrate (IV)
FeO,* Ferrate (IV)
FeO,” Ferrate (V)
FeO,” Ferrate(VI)

FeOs™ Ferrate (VIII)




Fe ‘ 1l

3d

Fer | 1

3d

Fe3* 1

4s 3d

Iron Common Compounds:

Iron forms such compounds as oxides, hydvoxides, halides, acetates, carbonates, su[ﬁdes,

nitrates, sub%’ces, and a number of comp lex ions.

Compound Name
Iron(lll) Carbonate

Formula
Fe2(CO3)3

Iron(ll) Sulfate Heptahydrate FeS04.7H20

Iron(l1l) Oxide

Iron(lll) Acetate

Iron(ll) Nitrate

(
(
(1)
(
Iron(Il) Phosphate
Iron(ll) Acetate Tetrahydrate Fe(CH3COO)2.4H20
(
(
(
(

[ron(ll) Nitrite

Iron(ll) Sulfate
Iron(l1l) Chlorate
Iron(lll) Phosphate
Iron(l1l) Chloride

Hexahydrate

Iron(l1l) Chloride
Iron(l1l) Hydroxide

Iron(ll) Sulfate

Fe203
Fe(C2H302)3
Fe(NO3)2
Fe3(P04)2

Fe(NO2)2
Fe2(S04)3
Fe(ClO3)3
FePO4
FeCI3.6H20

FeCI3
Fe(OH)3
FeSO4

Compound Name

Iron(lIl) Perchlorate

Iron(lIl) Sulfite

Iron(ll) Chromate

Iron(ll) Carbonate

Iron(ll) Sulfite

Iron(ll) Cyanide

Iron(Il) Chloride

[ron(I1l) Nitrite

Iron(Il) Oxide

Iron(l1l) Nitrate

Iron(lll) Permanganate
(
(
(
(
(

Iron(l1l) Sulfide

)
)
Iron(l1) Bromate
)
Iron(lll) Cyanide

Iron(ll) lodate
Iron(ll) Perchlorate

Importance of Sulphuric Acid:

Stabilization of the Comp lex formaﬁon.

Acceleration the formation of Fe(1).

Obstruction of lron precipitation.

Formula
Fe(ClO4)3
Fe2(S03)3
FeCrO4
FeCO3
FeSO3
Fe(CN)2
FeCl2
Fe(NO2)3
FeO
Fe(NO3)3
Fe(MnO4)3
Fe(BrO3)3
Fe2S3
Fe(CN)3
Fe(103)2
Fe(ClO4)2




Importance of Hydroxyl Amine(HA):

4Fe**  +  2NH,OH - 4F* + N,O + 4H +

Ferric Iron Hydroxylamine Ferrous Iron Nitrous Oxide Proton

Conversion of lron ﬁom Fe(IM) to Fe(1).

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.

5 . |I + Fe" %( e

Ferrous tris-o-phenanthroline

ortho-phenanthroline

Complex Compound:

Comp[ex or coordination compound s formed when metal ion (central ion) reacts with

molecules or ions which have fvee electron pairs ([igand). Metal ion and [igand are bonded
with a polar covalent bond in which both electrons are given by the [igand [Please refer to

next experiment for ﬁufther 'mformaﬂon about Comp lex].




Expenmental:

1- Prepare 5oml Of [20ppm] (Fe™) from [(NH,),Fe(SO,),.6H,0] s using distelled water.

2- Prepare next:

NO

ml 2 4 6

3- Add (0.5ml) of [2M] 1,80, to each.

4 Add (iml) 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 (1loml) of the wnknown sample and follow steps (3-8).

10- Move to the next Laboratory, adjust the Amax to ( 508nm) and:
Find the concentration of [Fe] in the Unknown Sample.
Find the € Value.
Compare the €gyen (11100) & ey

Calculate the percentage compatibiﬁ’cy/ incompaﬁbiﬁ’cy.




Results:

2
3
4
5

Unknown Sample Cukn MUk

Calibration Graphs:

Comparison and Calculation of Percentage Compatibility:




