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UNIT - I

2 Mark questions

1. What are lanthanides?

2. Specify the oxidizing state of lanthanides.

3. Which lanthanides form stable +4 oxidation state?

4. Define the coordination number.

5. Dfine ligands.

6. What is an optical isomerism?

7. Give an example of an optical isomerism.

8. Define ionization isomerism.

9. Now give an exmple of ligand isomerism.

10. What is a Stereoisomerism?

11. Calculate the oxidation numbers of the metal atom in the following complex?

a. [PtCl4]2-

b. [Co(H2O)(CN)(en)2]2+

5 Marks questions

1. Explain the term Lanthanide contraction.

2. Discuss about the electronic configuration of lanthanides.

3. Give an account of the oxidation state of actinide elements.

4. Write notes on the position of lanthanum in the periodic table.

5. Specify the types of ligands.

6. Describe the geometrical isomerism of coordination compounds.

7. Write the formula for the below coordination compounds?



a. Iron (III) hexacyanidoferrate (II) 

b. Pentaaminechloridecobalt (III) chloride

c. Amminebromidochloridonitrito-N- platinatc (II)

8. For the following compounds write the IUPAC names.

a. [CO(NH3)4(H2O)2]Cl3

b. K3[Fe(CN)6]

c. K2[PdCl4]

10 Marks questions

1. Explain the separation of lanthanides by ion exchange method.

2. To describe the optical isomerism of square planar and octahedral compounds.

3. Describe the different types of structural isomerism with examples

1.1 Lanthanides and Actinides

F block elements are divided into two series, namely lanthanoids and actinoids. These
block of elements are often referred to as inner transition metals because they provide
a transition in the 6th and 7th row of the periodic table which separates the s block and
the d block elements.

Lanthanides

Lanthanoids, also called lanthanides are 15 consecutive chemical elements in the periodic
table from lanthanum to lutetium (atomic numbers 57–71). With scandium and yttrium,
they make up the rare-earth metals. Their atoms have similar configurations and similar
physical and chemical behaviour; the most common valencies are 3.

Location in the Periodic Table

In the periodic table, two additional rows below the main body of the table as parts of the
table’s sixth and seventh row (periods) are the lanthanides and the actinides.

Elements



The fifteen lanthanide elements start from Lanthanum (La) and further go with Cerium
(Ce), Praseodymium (Pr), Neodymium (Nd), Promethium (Pm), Samarium (Sm), Europium
(Eu), Gadolinium (Gd), Terbium (Tb), Dysprosium (Dy), Holmium (Ho), Erbium (Er), Thulium
(Tm), Ytterbium (Yb), and finally Lutetium (Lu).

Oxidation States

All lanthanide elements commonly have the +3 oxidation state. All of the lanthanides can
form +2 complexes in solution.

Lanthanide Contraction

The atomic size or the ionic radii of tri positive lanthanide ions decrease steadily from
La to Lu due to increasing nuclear charge and electrons entering inner (n-2) f orbital.
This gradual decrease in the size with an increasing atomic number is called lanthanide
contraction.

Consequences of Lanthanide Contraction

Following points will clearly depict the effect of lanthanide contraction:

 Atomic size

 Difficulty in the separation of lanthanides

 Effect on the basic strength of hydroxides

 Complex formation

 The ionization energy of d-block elements
1. Atomic size: Size of the atom of third transition series is nearly the same as that of
the atom of the second transition series. For example: radius of Zr = radius of Hf &
radius of Nb = radius of Ta etc.

2. Difficulty in the separation of lanthanides: As there is an only small change in the
ionic radii of Lanthanides, their chemical properties are similar. This makes the
separation of elements in the pure state difficult.

3. Effect on the basic strength of hydroxides: As the size of lanthanides decreases from
La to Lu, the covalent character of the hydroxides increases and hence their basic
strength decreases. Thus, La (OH)3 is more basic and Lu(OH)3 is the least basic.

4. Complex formation: Because of the smaller size but higher nuclear charge, tendency
to form coordinate. Complexes increases from La3+ to Lu3+.

5. Electronegativity: It increases from La to Lu.

6. Ionization energy: Attraction of electrons by the nuclear charge is much higher and



hence Ionization energy of 5d elements are much larger than 4d and 3d. In 5d series, all
elements except Pt and Au have filled s-shell.

7. Formation of Complex: Lanthanides exhibiting 3+ oxidation state is the larger and
hence low charge to radius ratio. This reduces the complex-forming ability of
lanthanides compared to d-block elements. Still they, form complexes with strong
chelating agents like EDTA, β-diketones, oxime etc. They do not form Pπ-complexes.

Electronic Configuration of Lanthanides

Lanthanides of first f-block have a terminal electronic configuration of [Xe] 4f1-14 5d 0-
16s2 of the fourteen lanthanides, promethium (Pm) with atomic number 61 is the only
synthetic radioactive element. The energy of 4f and 5d electrons are almost close to
each other and so 5d orbital remains vacant and the electrons enter into the 4f orbital.

Exceptions are in the case of gadolinium, Gd (Z = 64) where the electron enters the 5d
orbital due to the presence of half-filled d-orbital and lutetium (Z = 71) enters the 5d
orbital.

Actinides

Actinides are elements with atomic numbers from 90 to 103 following element
Actinium. They include naturally occurring elements of thorium, protactinium and
uranium and eleven transuranic i.e., artificially produced by nuclear reactions.
Nevertheless, all actinides are radioactive.The general electronic configuration of
actinides is [Rn] 5f1-14 6d0-1 7s2. Here [Rn] is the electronic configuration of the nearest
noble gas which is Radium.

Electronic Configuration of Actinides

Actinides are the second series of elements of the f-block having a terminal electronic
configuration of [Rn] 5f1-14 6d 0-17s2. The energy of 5f and 6d electrons are close to each
other and so electrons enter into the 5f orbital.

Actinide Contraction

The atomic size/ ionic radii of tri positive actinides ions decrease steadily from Th to Lw
due to increasing nuclear charge and electrons entering the inner (n-2) f orbital.

This gradual decrease in the size with an increasing atomic number is called actinide
contraction like lanthanide contraction. Because of the very poor shielding by 5f
electrons, contraction is larger along the period.

Oxidation State of Actinides

Actinides show variable oxidation states because of the smaller energy gap between 5f,
6 d and 7s orbitals. Though 3+ is the most stable oxidation state, other oxidation states
are possible because of the good shielding of f-electrons.



The maximum oxidation state first increases up to the middle of the series and then
decreases i.e. it increases from +4 for Th to +5, +6 and +7 for Pa, V and Np but
decreases in the succeeding elements.

Separation lanthanides by Ion exchange method

This is the most effective method now available for the separation of Lanthanide
elements. The notable success of this method lies in the discovery of of trans-uranium
elements from atomic number 97onwards.

Principle: Ion exchange resins are organic resins which contains exchangeable cations
or anions. Theseare packed in a long column, a solution containing the ions to be
separated is passed through thecolumn. The various ions get exchanged with the
corresponding ions in the resin. The ions which arenow attached to the rsin are held
with the resin with different strength.These can be eluted with suitable solvents, when
different ions are eliited step-by-step, depending upon the strength with whichthey are
attached to the resin. The ions which is held less firmly is eluted first, the ion which is
heldmore firmly is a eluted next and so on. Thus the various ions may be separated.

Procedure:

In this method cation exchange resins which are usually organic compounds containing
sulphonic acidor carboxylic acid groups are used. The column is packed with cation
exchange resin(HR). The aqueoussolution containing a mixture of tripositive Lanthanide
ions is allowed to pass down the column. In thehydrogen ions from the acid group
readily exchange with the trivalent Lanthanide ions.

Eg. Ce3+ + 3HR ⇋ CeR3 + 3H+

Thus all the Lanthanide cations, Ln3+ are attached with the resins as LnR3. Since Lu3+
is the largest insize, it is attached to the resin less firmly, where, La3+ , the smallest, is
attached to the resin morefirmly. In order to remove Ln3+ ions, fixed as LnR3 (solid) on
the resin, the column is eluted. Forelution buffer solution such as a mixture of
ammonium citrate and citric acid or EDTA or hydroxybutyricacid is used. During elutions
the less firmly held Lu is eluted out first followed by other members of theseries in order
of decreasing atomic numbers. Individual ions can thus be separated from one another.

1.2 Coordination Compounds

Coordination compounds are chemical compounds that consist of an array of
anions or neutral molecules that are bound to a central atom via coordinate covalent



bonds. Coordination compounds are also referred to as coordination complexes. These
molecules or ions that are bound to the central atom are referred to as ligands (also
known as complexing agents).

Many coordination compounds contain a metallic element as the central atom and are
therefore referred to as metal complexes. These types of coordination complex
generally consist of a transition element as the central atom. It can be noted that the
central atom in these complexes is called the coordination centre.

Central Atoms and Central Ions

In a co-ordination compound, the central ion which is attached to various ions or neutral
molecule is called the central atoms and the central ions.

In coordination compounds, the central atoms or ions are typically Lewis Acids and can,
therefore, act as electron-pair acceptors.

Ligands

The atoms, molecules, or ions that are bound to the coordination centre or the central
atom/ion are referred to as ligands.

These ligands can either be a simple ion or molecule (such as Cl– or NH3) or in the
form of relatively large molecules, such as ethane-1,2-diamine (NH2-CH2-CH2-NH2).

Coordination Number

The coordination number of the central atom in the coordination compound refers to
the total number of sigma bonds through which the ligands are bound to the
coordination centre.

For example, in the coordination complex given by [Ni(NH3)4]2+, the coordination
number of nickel is 4.

Oxidation Number

The oxidation number of the central atom can be calculated by finding the charge
associated with it when all the electron pairs that are donated by the ligands are
removed from it.

For example, the oxidation number of the platinum atom in the complex [PtCl6]2- is +4.

Ligands The surrounding atoms, ion and molecule around the central transition metal



ion are known as Ligands. They act as Lewis base and donate electron pairs to
transition metal ion thus a dative bond is formed between ligands and the transition
metal ion. Hence these compounds are coordination complexes.

Types of Ligands

Based on the nature of the bond between the ligand and the central atom, ligands are
classified as follows:

 Anionic ligands: CN–, Br–, Cl–
 Cationic ligands: NO+

 Neutral ligands: CO, H2O, NH3

Ligands can be further classified as:

Unidentate Ligands

The ligands which only have one atom that can bind to the coordination centre are
called unidentate ligands. Ammonia (NH3) is a great example of a unidentate ligand.
Some common unidentate are Cl–, H2O etc.

Bidentate Ligands

Ligands which have the ability to bind to the central atom via two separate donor atoms,
such as ethane-1,2-diamine, are referred to as bidentate ligands.

Oxalate ion is a bidentate as it can bond through two atoms to the central atom in a
coordination compound and Ethane-1, 2-diamine:

Polydentate Ligands

Some ligands have many donor atoms that can bind to the coordination centre. These
ligands are often referred to as polydentate ligands.

A great example of a polydentate ligand is the EDTA4- ion (ethylene diamine tetra
acetate ion), which can bind to the coordination centre via its four oxygen atoms and
two nitrogen atoms.

Chelate Ligand



When a polydentate ligand attaches itself to the same central metal atom through two
or more donor atoms, it is known as a chelate ligand. The atoms that ligate to the metal
ion are termed as the denticity of such ligands.

Ambidentate Ligand

Some ligands have the ability to bind to the central atom via the atoms of two different
elements.

For example, the SCN– ion can bind to a ligand via the nitrogen atom or via the sulfur
atom. Such ligands are known as ambidentate ligands.

IUPAC Nomenclature of Coordination Compounds

Rules For Naming Coordination Compound

The standard rules that must be followed in the nomenclature of coordination
compounds are described below.

1. The ligands are always written before the central metal ion in the naming of
complex coordination complexes.

2. When the coordination centre is bound to more than one ligand, the names of the
ligands are written in an alphabetical order which is not affected by the numerical
prefixes that must be applied to the ligands.

3. When there are many monodentate ligands present in the coordination
compound, the prefixes that give insight into the number of ligands are of the
type: di-, tri-, tetra-, and so on.

4. When there are many polydentate ligands attached to the central metal ion, the
prefixes are of the form bis-, tris-, and so on.

5. The names of the anions present in a coordination compound must end with the
letter ‘o’, which generally replaces the letter ‘e’. Therefore, the sulfate anion must
be written as ‘sulfato’ and the chloride anion must be written as ‘chlorido’.

6. The following neutral ligands are assigned specific names in coordination
compounds: NH3 (ammine), H2O (aqua or aquo), CO (carbonyl), NO (nitrosyl).

7. After the ligands are named, the name of the central metal atom is written. If the
complex has an anionic charge associated with it, the suffix ‘-ate’ is applied.

8. When writing the name of the central metallic atom in an anionic complex,
priority is given to the Latin name of the metal if it exists (with the exception of
mercury).

9. The oxidation state of the central metal atom/ion must be specified with the help
of roman numerals that are enclosed in a set of parentheses.

10. If the coordination compound is accompanied by a counter ion, the cationic
entity must be written before the anionic entity.

Examples of Naming Coordination Compounds



Some examples of the nomenclature of coordination compounds can be found below.

 K4[Fe(CN)6]: Potassium hexa cyanide ferrate (II)
 [Ni(CN)4]−2: Tetra cyanie Nickelate (II) ion.
 [Zn(OH)4]−2: Tetra hydroxide zincate (II) ion.
 [Ni(CO)4]: Tetra carbonyl Nickel (O).

Methods of detecting complex formation:

1.3 Isomerism in Coordination Compounds

Two or more compounds that have the same chemical formula but a different
arrangement of atoms are known as isomers. Due to this difference in the arrangement
of atoms, coordination compounds pre-dominantly exhibit two types of isomerism
namely,  structural isomerism and stereo-isomerism.

Structural Isomerism

Structural isomerism is exhibited by the coordination compounds having the same
chemical formula but a different arrangement of atoms. These are further divided into
four types:

Linkage Isomerism

Linkage isomerism is exhibited by coordination compounds having Ambidentate ligands.

For example[Co(NH3)5No]So4 and [Co(NH3)5ONO]So4

Coordination Isomerism

Incoordination isomerism, the interchange of ligands between cationic and anionic
entities of different metal ions present in coordination compounds takes place.

For example: [Co(NH3)6][Cr(CN)6] and [Cr(NH3)6][Co(CN)6].

Ionisation Isomerism

Ionisation isomerism arises when the counter ion in a complex salt which is a potential
ligand replaces the ligand.

For example: [Co(NH3)5(SO4)]Br and [Co(NH3)5Br]SO4.



Hydrate Isomerism

Solvate isomers are a special case of ionisation isomerism in which compounds differ
depending on the number of the water molecule directly bonded to the metal ion.

For example:

 [Co(H2O)6]Cl3
 [Co(H2O)5Cl]Cl2.H2O
 [Co(H2O)4Cl2]Cl.2H2O
 [Co(H2O)3Cl3].3H2O

Ligand Isomerism

In this type, ligands show isomerism.

For Example:

Stereoisomerism

Coordination compounds which have the same chemical and chemical bonds but have
different spatial arrangement are known as stereoisomers. These are further divided
into optical isomerism and geometrical isomerism.

Optical Isomerism in Coordination Compounds

The isomer which forms non-super imposable mirror image is known as optical isomers
or enantiomers. These are of two types

 The isomer that rotates plane-polarized light towards clockwise direction is
dextro or ‘d’ or ‘+’ isomer.

 The isomer that rotates plane-polarized light to anti-clockwise direction is leavo
isomer or ‘l’, ‘-‘ isomer.

The equimolar mixture of ‘d’ and ‘l’ isomer is known as the racemic mixture.

Example of Optical Isomerism:



Geometrical Isomerism

Geometrical isomerism is observed in heteroleptic complexes (complexes with more
than one type of ligands) due to different possible geometric arrangements of the
ligands.

This behaviour is mainly observed in coordination compounds having coordination
numbers equal to 4 and 6. Geometrical isomerism of complexes with coordination
number 4:

 ML4 tetrahedral complexes do not show cis-trans isomerism since ligands are in
different directions.

 MABCD has 3 geometrical isomers. 2-cis and 1-trans.
 MA2B2 complex shows cis and trans isomers.

Example:

ML6 octahedral complex does not show geometrical isomerism. MA2B4 complex
shows cis-trans isomerism.

Example: [Co(NH3)4Cl2]+



MA3B3 complex shows facial-meridional isomerism.

UNIT - II

2 Mark Questions

1. What is secondary valency?

2. What is crystal field stabilization energy?

3. What is the John Teller effect?

4. Specify the color of the transition metal ion.

5. Define EAN.

6. Define co-ordination number.

7. State two postulates of VB theory.

8. Define the stability constant.

9. What are labile complexes ?

10. What are inert complexes?

5 Mark Questions



1. What are the salient features of werner&#39;s coordination theory?

2. Explain the Sidwick&#39;s theory with an example.

3. How does the charge of a ligand affect the stability of the complex?

4 write notes on Ligand field theory .

5. Explain the kinetic and thermal stability of complexes..

10 Mark Questions

1. Explain with an example the molecular orbital theory of complex formation.

2. Describe the crystal field splitting in square planar and octahedral complexes.

3. Describe the factors that affect the stability of coordination complexes.

2.1Theories of co-ordination Compounds

Werner’s Theory

Alfred Werner in 1898 proposed Werner’s theory explaining the structure of coordination
compounds.Werner’s Experiment: By mixing AgNO3 (silver nitrate) with CoCl3·6NH3, all
three chloride ions got converted to AgCl (silver chloride). However, when AgNO3 was
mixed with CoCl3·5NH3, two moles of AgCl were formed.Further, on mixing CoCl3·4NH3

with AgNO3, one mole of AgCL was formed. Based on this observation, the following
Werner’s theory was postulated:

Postulates of Werner’s Theory

 The central metal atom in the coordination compound exhibits two types of
valency, namely, primary and secondary linkages or valencies.

 Primary linkages are ionizable and are satisfied by the negative ions.
 Secondary linkages are non-ionizable. These are satisfied by negative ions. Also,

the secondary valence is fixed for any metal and is equal to its coordination
number.

 The ions bounded by the secondary linkages to the metal exhibit characteristic
spatial arrangements corresponding to different coordination numbers.



Difference between Primary and Secondary Valency in Coordination
CompoundsWerner’s Theory

Primary valency Secondary valency
These are ionisable These are Non-ionizable
Satisfied by charged ions Satisfied by ligands
Primary valency does not help in the structure of
complex

Secondary valency helps in
structure

It can also function as a secondary valence It cannot function as a primary
valency

Example: CoCl3.6NH3, CoCl3.5NH3. CoCl3 .6NH3 is Werner’s complex.

Such spatial arrangement is termed as coordination polyhedra. The terms inside the
square brackets are coordination complexes and the ions outside the square brackets
are counter-ions.

Limitations of Werner’s Theory

1. It fails to explain the magnetic, colour and optical properties shown by
coordination compounds.

2. It failed to explain the reason why all elements don’t form coordination
compounds.

3. It failed to explain the directional properties of bonds in coordination compounds.
4. This theory does not explain the stability of the complex
5. This theory could not explain the nature of complexes.

Sidgwick’s electronic theory

The Sidgwick’s electronic theory explains the formation of coordination
compounds. According to this theory, coordinate bonds are formed when the ligands



donate the electron pairs to the central metal ion.

a. Four ammonia molecules donate four electron pairs to Cu2+ ion to form the complex

cuprammonium ion, [Cu(NH3)4]2+.

b. Six CN- ligands donate six electron pairs to Fe2+ and Fe3+ ion to form the complex ion
ferrocyanide, [Fe(CN)6]4- and ferricyanide, [Fe(CN)6.

Effective Atomic Number Rule

Effective Atomic Number Rule is proposed by Sidgwick. The total number of electrons
passed by central transition metal ion after the donation of electrons by the ligand an
effective atomic number. A complex is stable if the effective atomic number is equal to
the atomic number of nearest inert gas.

Example: Calculate the effective atomic number of the following complexes:

 K4[Fe(CN)6]
 [Co(NH3)]Cl3

1. K4[Fe(CN)6]

Number of electrons in Fe2+ = 24

Number of electrons by Six CN = 2×6 = 12

Total number of electrons possessed by Fe2+ = 24 + 12

Therefore, the effective atomic number = 36.

2. [Co(NH3)]Cl3

Number of electrons in Co+3 = 24

Number of electrons by Six NH3 = 2×6 = 12

Total number of electrons possessed by Co+3 = 24 + 12

Therefore, the effective atomic number = 36.

Valence Bond Theory (VB)

Many approaches have been put forth to explain the nature of bonding in coordination
compounds. One of them is the Valence Bond (VB) Theory. The Valence Bond Theory
was developed in order to explain chemical bonding using the method of quantum



mechanics. This theory primarily focuses on the formation of individual bonds from
the atomic orbitals of the participating atoms during the formation of a molecule.

According to the valence bond theory, Electrons in a molecule occupy atomic orbitals
rather than molecular orbitals. The atomic orbitals overlap on the bond formation and
the larger the overlap the stronger the bond. The metal bonding is essentially covalent in
origin and metallic structure involves resonance of electron-pair bonds between each
atom and its neighbors.

Postulates of Valence Bond Theory

The important postulates of the valence bond theory are listed below.

1. Covalent bonds are formed when two valence orbitals (half-filled) belonging to
two different atoms overlap on each other. The electron density in the area
between the two bonding atoms increases as a result of this overlapping, thereby
increasing the stability of the resulting molecule.

2. The presence of many unpaired electrons in the valence shell of an atom enables
it to form multiple bonds with other atoms. The paired electrons present in the
valence shell do not take participate in the formation of chemical bonds as per
the valence bond theory.

3. Covalent chemical bonds are directional and are also parallel to the region
corresponding to the atomic orbitals that are overlapping.

4. Sigma bonds and pi bonds differ in the pattern that the atomic orbitals overlap in,
i.e. π bonds are formed from sidewise overlapping whereas the overlapping along
the axis containing the nuclei of the two atoms leads to the formation of sigma
bonds.

Number of Orbitals and Types of Hybridization

According to VBT theory the metal atom or ion under the influence of ligands can use
its (n-1)d, ns, np, or ns, np, nd orbitals for hybridization to yield a set of equivalent
orbitals of definite geometry such as octahedral, tetrahedral, square planar and so on.
These hybrid orbitals are allowed to overlap with ligand orbitals that can donate electron
pairs for bonding.

Coordination
Number

Type of
Hybridisation

Distribution of
Hybrid Orbitals in

Space

4 sp3 Tetrahedral

4 dsp2 Square planar

5 sp3d Trigonal
bipyramidal

6 sp3d2 Octahedral



6 d2sp3 Octahedral

Limitations of Valence Bond Theory

The shortcomings of the valence bond theory include

 Failure to explain the tetravalency exhibited by carbon

 No insight offered on the energies of the electrons.

 The theory assumes that electrons are localized in specific areas.

 It does not give a quantitative interpretation of the thermodynamic or kinetic
stabilities of coordination compounds.

 No distinction between weak and strong ligands.

 No explanation for the colour exhibited by coordination compounds.

Crystal Field Theory (CFT)

Crystal field theory describes the net change in crystal energy resulting from the
orientation of d orbitals of a transition metal cation inside a coordinating group of
anions also called ligands.

A major feature of transition metals is their tendency to form complexes. A complex
may be considered as consisting of a central metal atom or ion surrounded by a number
of ligands. The  interaction between these ligands with the central metal atom or ion is
subject to crystal field theory.

Crystal field theory was established in 1929 treats the interaction of metal ion and
ligand as a purely electrostatic phenomenon where the ligands are considered as point
charges in the vicinity of the atomic orbitals of the central atom. Development and
extension of crystal field theory taken into account the partly covalent nature of bonds
between the ligand and metal atom mainly through the application of molecular orbital
theory. Crystal field theory often termed as ligand field theory.

Overview of Crystal Field Theory

In order to understand clearly the crystal field interactions in transition metal complexes,
it is necessary to have knowledge of the geometrical or spatial disposition of d orbitals.
The d-orbitals are fivefold degenerate in a free gaseous metal ion. If a spherically
symmetric field of negative ligand filed charge is imposed on a central metal ion, the d-
orbitals will remain degenerate but followed by some changes in the energy of free ion.



A summary of the interactions is given below.

Crystal Field Splitting
Crystal field theory was proposed which described the metal-ligand bond as an ionic
bond arising purely from the electrostatic interactions between the metal ions and
ligands. Crystal field theory considers anions as point charges and neutral molecules as
dipoles.

When transition metals are not bonded to any ligand, their d orbitals are degenerate that
is they have the same energy. When they start bonding with other ligands, due to
different symmetries of the d orbitals and the inductive effect of the ligands on the
electrons, the d orbitals split apart and become non-degenerate.

High Spin and Low Spin

The complexion with the greater number of unpaired electrons is known as the high
spin complex, the low spin complex contains the lesser number of unpaired electrons.
High spin complexes are expected with weak field ligands whereas the crystal field
splitting energy is small Δ. The opposite applies to the low spin complexes in which
strong field ligands cause maximum pairing of electrons in the set of three t2 atomic
orbitals due to large Δo.

 High spin – Maximum number of unpaired electrons.

 Low spin – Minimum number of unpaired electrons.
Example: [Co(CN)6]3- & [CoF6]3-



High Spin and Low Spin Complex

 [Co(CN)6]3- – Low spin complex

 [CoF6]3- – High spin complex
The pattern of the splitting of d orbitals depends on the nature of the crystal field. The
splitting in various crystal fields is discussed below:

Crystal Field Splitting in Octahedral Complex 

 In the case of an octahedral coordination compound having six ligands
surrounding the metal atom/ion, we observe repulsion between the electrons in d
orbitals and ligand electrons.

 This repulsion is experienced more in the case of dx
2-y2 and dz

2 orbitals as they
point towards the axes along the direction of the ligand.

 Hence, they have higher energy than average energy in the spherical crystal field.

 On the other hand, dxy, dyz, and dxz orbitals experience lower repulsions as they are
directed between the axes.

 Hence, these three orbitals have less energy than the average energy in the
spherical crystal field.

Thus, the repulsions in octahedral coordination compound yield two energy levels:

 t2g– set of three orbitals (dxy, dyz and dxz) with lower energy

 eg – set of two orbitals (dx
2-y2 and dz

2) with higher energy



Crystal Field Splitting in Octahedral Complex
This splitting of degenerate level in the presence of ligand is known as crystal field
splitting. The difference between the energy of t2g and eg level is denoted by
“Δo” (subscript o stands for octahedral). Some ligands tend to produce strong fields
thereby causing large crystal field splitting whereas some ligands tend to produce weak
fields thereby causing small crystal field splitting.

Crystal Field Splitting in Tetrahedral Complex 

The splitting of fivefold degenerate d orbitals of the metal ion into two levels in a
tetrahedral crystal field is the representation of two sets of orbitals as Td. The electrons
in dx

2-y2 and dz
2 orbitals are less repelled by the ligands than the electrons present in dxy,

dyz, and dxz orbitals. As a result, the energy of dxy, dyz, and dxz orbital set are raised while
that os the dx

2-y2 and dz
2 orbitals are lowered.

 There are only four ligands in Td complexes and therefore the total negative
charge of four ligands and hence the ligand field is less than that of six ligands.

 The direction of the orbitals does not coincide with the directions of the ligands
approach to the metal ion.

Crystal Field Splitting in Tetrahedral Complex
Thus, the repulsions in tetrahedral coordination compound yield two energy levels:

 t2– set of three orbitals (dxy, dyz and dxz) with higher energy



 e – set of two orbitals (dx
2-y2 and dz

2) with lower energy
The crystal field splitting in a tetrahedral complex is intrinsically smaller in an
octahedral filed because there are only two thirds as many ligands and they have a less
direct effect of the d orbitals. The relative stabilizing effect of e set will be -6Dq and the
destabilizing effect of t2 set will be +4Dq

Square Planar Complexes

In a square planar, there are four ligands as well. However, the difference is that the
electrons of the ligands are only attracted to the xyxy plane. Any orbital in the xy plane
has a higher energy level. There are four different energy levels for the square planar
(from the highest energy level to the lowest energy level): dx

2
-y

2, dxy, dz
2, and both dxz and

dyz.

Figure : Splitting of the degenerate d-orbitals (without a ligand field) due to an square
planar ligand field.

Crystal Field Stabilization Energy

In a chemical environment, the energy levels generally split as directed by the symmetry
of the local field surrounding the metal ion. The energy difference between the eg and
t2g levels is given as or 10Dq. It states that each electron that goes into the lower t2g level
stabilizes the system by an amount of -4Dq and the electron that goes into eg level
destabilizes the system by +6Dq. That is the t2g is lowered by 4Dq and the eg level is
raised by +6Dq.

For example, the net change in energy for d5 and d10 systems will be zero as shown
below.

d5 :- 3(-4Dq) + 2(+6Dq) = -12Dq + 12Dq = 0
d10 :- 6(-4Dq) + 4(+6Dq) = -24Dq + 24Dq = 0

The decrease in energy caused by the splitting of the energy levels is called the “Ligand
Field Stabilization Energy (LFSE)”. 

Magnetic Properties of Complexes



The complex in which central transition metal ion has unpaired electrons is
Paramagnetic.

1. The complex in which central transition metal ion has no unpaired electrons is
diamagnetic.

2. The magnetic moment of a complex is calculated by the spin only formula

M = √[n(n+2)] BM

BM = Bohr Magneton

The magnetic moment of complex compounds depends upon:

 Type of hybridization.
 The oxidation state of central transition metal ion.
 The number of unpaired electrons.

Colour of Complexes

Complexes in which central transition metal ion contains unpaired electrons shows
colour. It is ‘d – d’ transition. The colour of complexes depends upon:

Number of unpaired electrons in transition metal ion

 Nature of ligands
 The oxidation state of central transition metal ion
 The wavelength of light absorbed and emitted
 The proportion of ligands in the coordination sphere

Example: [Ni(H2O)6]+2+en(aq)→[Ni(H2O)4en]+2 – Green Pale blue

John-Teller effect (Distortion in d9 configuration): Any non linear molecule in a
degenerate electronic state will be unstable and will undergo some kind of distortion
while which lower its symmetry and split the the degenerate state. This is called John
teller effect.

Let us consider Cu 2 + ion which has 9 electrons in its 3d orbital, this ion when
present at the centre of an octahedral complex. It will have one vacant orbital in eg level.
According to John teller effect such a system cannot be e a perfect octahedron it will be
distorted in some way.

significance: This effect helps us in understanding the the structure of some
coordination complexes.

Molecular Orbital Theory



The Molecular Orbital Theory (often abbreviated to MOT) is a theory on chemical
bonding developed at the beginning of the twentieth century by F. Hund and R. S.
Mulliken to describe the structure and properties of different molecules. The valence-
bond theory failed to adequately explain how certain molecules contain two or more
equivalent bonds whose bond orders lie between that of a single bond and that of a
double bond, such as the bonds in resonance-stabilized molecules. This is where the
molecular orbital theory proved to be more powerful than the valence-bond theory
(since the orbitals described by the MOT reflect the geometries of the molecules to
which it is applied).

Features of Molecular Orbital Theory

 The atomic orbitals overlap to form new orbitals called molecular orbitals. When
two atomic orbitals overlap they lose their identity and form new orbitals
called molecular orbitals.

 The electrons in the molecules are filled in the new energy states called the
Molecular orbitals similar to the electrons in an atom being filled in an energy
state called atomic orbitals.

 The probability of finding the electronic distribution in a molecule around its group
of nuclei is given by the molecular orbital.

 The two combining atomic orbitals should possess energies of comparable value
and similar orientation. For example, 1s can combine with 1s and not with 2s.

 The number of molecular orbitals formed is equal to the number of atomic
orbitals combining.

 The shape of molecular orbitals formed depends upon the shape of the
combining atomic orbitals.

According to the Molecular Orbital Theory, the filling of orbitals takes place according to
the following rules:

 Aufbau’s principle: Molecular orbitals are filled in the increasing order of energy
levels.

 Pauli’s exclusion principle: In an atom or a molecule, no two electrons can have
the same set of four quantum numbers.

 Hund’s rule of maximum multiplicity: Pairing of electrons doesn’t take place until
all the atomic or molecular orbitals are singly occupied.

Ligand field theory(LFT)
The crystal field theory regards the bonding in complexes as purely electrostatics
(ionic). It takes no account of possible covalent bonding in complexes, but the physical



measurements such as electron spin resonance, NMR and nuclear quadrupole
resonance suggest that there is some measurement of covalent bonding also in
complexes. It is because of this reason that a kind of modified form of CFT has been
suggested in which some parameters are empirically adjusted to allow for covalance in
complexes without explicitly introducing covalence into CFT. This modified form of
CFT is often called ligand field theory, However, LFT is sometimes also used as a
general name for the whole gradation of theories from CFT to the molecular orbital
theory. Cotton and Wilkinson have called LFT, adjusted crystal field theory ACFT.
LFT is therefore a combination of Crystal Field and MO theories. While accepting the
electrostatic attraction between the ligands and the metal ions, it allows for some
covalent bonding between the orbitals of the metallic iron and the orbital of the ligand.
Depending upon the nature of the metal ion and the ligand the bonding orbitals maybe
of covalent type, where in the electrons are shared approximately equally between the
ligands and the metal or may represent ionic bonding by concentrating more electron
density on the ligands.the
Th LFT is a theory of origin of splitting of (i) orbitals of splitting of inner orbitals of ions
be there for chemical environment and (ii) the consequences of such a splitting.

2.2 Stability of Metal Complexes

The stability of metal complex generally means that it exists under favorable conditions
without undergoing decomposition and has a considerable shelf life period . The term
stability of metal complex cannot be generalized since the complex may be stable to
one reagent/condition and may decompose in presence of another reagent/condition.
The stability of metal complexes can be explained with the help of two different aspects,
namely, thermodynamic stability and kinetic stability.

1. Thermodynamic stability

Thermodynamic stability of a complex refers to its tendency to exist under equilibrium
conditions. It determines the extent to which the complex will be formed or be
converted into another complex at the point of equilibrium. In other words,
thermodynamic stability of complexes is the measure of tendency of a metal ion to
selectively form a specific metal complex and is directly related to the metal-ligand
bond energies. The thermodynamic stability of complexes is represented by formation
constant. The formation constant is also known as stability constant, which is the
equilibrium constant obtained for the formation metal complex.

2. Kinetic stability

Kinetic stability is related to the reactivity of the metal complexes in solution and deals
with the rate of the reaction, its activation energy, etc. Kinetic stability is also related to
how fast a compound reacts rather than how stable it is. It aids in determining the rate
at which the reaction occurs to establish the equilibrium.



Relation between thermodynamic and kinetic stabilities

Complexes which undergo extremely rapid ligand substitution reaction are referred to
as labile complexes, and complexes that undergo extremely slow ligand substitution
reaction are referred to as inert complexes. Sometimes the thermodynamic and kinetic
stabilities of complexes are parallel to one another, but often they do not. One of the
suitable examples for thermodynamically stable and kinetically inert complex is
[Ni(CN)4]

2
 as it undergoes ligand substitution reaction very rapidly. On the other hand,

the cobalt complex [Co(NH3)6]
3+

 is thermodynamically unstable but kinetically inert. The
complex [Co(NH3)6]

3+
 is thermodynamically unstable since the complex was observed

to decompose very rapidly with rate in the order of 10
25

 in acidic solution. However, no
ligand substitution reaction is found when the complex is kept in acidic solution for
several days; hence the complex is kinetically inert. From the above two examples, it
can be interpreted that the stability of a complex mainly depends upon the conditions,
and it is always recommended to specify the conditions such as pH, temperature, etc.
while mentioning the stability of the complex. In brief, it is not necessary for a stable
complex to be inert and an unstable complex to be labile.

Consider the three complexes [Ni(CN)4]
2

, [Mn(CN)6]
3

, and [Cr(CN)6]
3

. All the
complexes are thermodynamically stable, but kinetically they behave in a different
manner. The rate of exchange can be measured when carbon-14-labelled cyanide ions
are reacted with metal complexes in solution. It indicates that [Ni(CN)4]

2
 is labile,

[Mn(CN)6]
3

 is less labile, and [Cr(CN)6]
3

 is inert and proves that not all stable
complexes are inert and vice versa.

Factors affecting the stability of metal complexes

There are several factors that can affect the stability of the metal complexes, which
include:

1. Nature of the central metal ion
2. Nature of the ligand
3. Chelating effect
4. Macrocyclic effect
5. Resonance effect
6. Steric effect or steric hindrance

1. Nature of central metal ion

i) Charge on metal cation

In metal cations, higher oxidation state forms more stable complex than lower oxidation
states with ligands such as NH3, H2O, etc. Even few exceptions are there like CO, PMe3,
o-phenanthroline, bipyridyl, CN , which form more stable complex with lower oxidation
state metals.



ii) Size of central metal cation

The stability of metal complex increases with decrease in size of the metal cations. For
M

2+
 ions, the general trend in stability for complexes is

Ba2+<Sr2+<Ca2+<Mg2+<Mn2+<Fe2+<Co2+<Ni2+<Cu2+>Zn2+Ba2+<Sr2+<Ca2+<Mg2+<
Mn2+<Fe2+<Co2+<Ni2+<Cu2+>Zn2+

This trend in stability is known as Irving-Williams series.

This order of stability is also in good agreement with the charge to radius ratio concept
because the radii decrease from Ba

2+
 to Cu

2+
 and then increased to Zn

2+
. The order of

size of dipositive ions is

Ba2+>Sr2+>Ca2+>Mg2+>Mn2+>Fe2+>Co2+>Ni2+>Cu2+<Zn2+Ba2+>Sr2+>Ca2+>Mg2+
>Mn2+>Fe2+>Co2+>Ni2+>Cu2+<Zn2+

2. Nature of ligands

Basic character of ligands: The greater is the basic character of ligand, the more easily
it can donate its lone pair of electrons to the central metal ion and hence greater is the
complex stability. In 3D-series metal ion, order of stability of complex with NH3, H2O,
and F  is:

NH3>H2O>F−NH3>H2O>F−

The nature of metal-ligand bond also affects the stability of metal complexes. The
higher the covalent character, the greater will be the complex stability. For example, the
stabilities of silver complexes have different halide ligands which are in the following
order:

AgI2−>AgBr2−>AgCl2−>AgF2−AgI2−>AgBr2−>AgCl2−>AgF2−

Ligands having vacant p- or d-orbital tend to form π bond and hence form stable
complexes with metals. Ligands that are capable of forming such π bond are CO, CN ,
alkene, phenanthroline, etc.

3. The chelate effect

The chelate effect is that the complexes resulting from coordination of metal ions with
the chelating ligand are thermodynamically much more stable than the complexes with
non-chelating ligands. Chelating ligands are molecules which can bind to single metal
ion through several bonds and are also called as multidentate ligands. Simple (and
common) examples include ethylenediamine and oxalate. Non-chelating ligands are
ligands that bond to just one site, such as chloride, cyanide, and water.



The chelate effect can be understood by comparing the reaction of a metal ion,
respectively, with a chelating ligand and with a monodentate ligand having
similar/comparable donating groups. During the comparison study, the number of
coordination should be maintained equal in both the cases, for example, the value
obtained while adding a bidentate ligand is compared with the value obtained for two
monodentate ligands. For example, coordination of metal ion with chelating ligand 2,2′-
bipyridine can be compared with that of monodentate pyridine ligand. Another such
comparison can be made between coordination behavior of chelating 1,2-
diaminoethane (ethylenediamine = en) and monodentate ammonia. Such comparison
studies revealed that the metal complex formed from chelating ligands are
thermodynamically more stable than the complex formed from monodentate ligand. For
example, formation of complexes from hydrated cadmium ion, [Cd(H2O)4]

2+
 with

methylamine (CH3NH2), ethylenediamine (en) and triethylenetetramine (trien), and their
stability is in the following order:

[Cd(CH3NH2)4]2+<[Cd(en)]2+<[Cd(trien)]2+CdCH3NH242+<Cden2+<Cdtrien2+

4. Resonance effect

Resonance increases the stability of the complexes. For example, acetylacetonate anion
ligand shows resonance, and as a result it forms stable complexes upon reacting with
metal ion . The ligand-metal π bonding increases the delocalization of electrons
compared to free enolate as shown below and leads to increased stability.

Figure 1.Resonance structure of acetonylacetonate ligand.

Figure 2.Acetonylacetonate-metal complex.

5. Steric effect

The presence of bulky substituents in the ligands can affect the stability of the metal
complex, and this type of destabilization of metal complex due to bulkiness of the



substituent is called as steric effect . For example, consider the ligand 8-hydroxy
quinoline and its methyl substituted derivative 2-methyl-8-hydroxy quinolone. Both are
bidentate ligands and form chelated complexes with Ni

2+
 ion as shown in Figure 3.

Chelating complexes of Ni(II) ion showing steric effect.

The complex (II) is less stable than complex (I) because of bulky group attached to an
atom adjacent to donor atom which cause a steric hindrance and lower the stability of
the complex.

UNIT-V

2 Mark questions

1. What are hydrides?

2. State two uses of hydrides.

3. What is the reason for the hypersensitivity of salt type hydrides?

4. What are borides?

5. Give two main uses of borides.

6. What are carbides?

7. How is boron carbide made?

8. What are nitrides?

9. Explain the benefits of nitrides.

10. How are nitrides classified?

11. Define post precipitation.

5 Mark questions



1. Draw a note about Metallic Hydrides.

2. How are borides made?

3. What are the main properties of borides.

4. Explain the properties of carbides with examples.

5. What are the main uses of carbides?

6. What are selective precipitants? Give an example.

10 Mark questions

1. What are interstitial nitrides? How are they originated? What are their notable

properties ?.

2. Classify hydrides and give general properties of each type.

3. What are co-precipitation and post- precipitation? Explain by example.
5.1 BINARY COMPOUNDS

Hydrides

They are binary compounds of hydrogen with other elements whose electronegativity
is lower than that of hydrogen. According to this definition the term hydride is not used
to compounds like H2O, H2S, NH3, PH3, HF, HCl, HBr etc.,. This term is not used for the
binary compounds of hydrogen with non metals.

Classification

The hydrides are classified according to the electronegativity of the elements which
form the hydrides, Paneth classified the hydrides as follows:

1. Salt like hydrides

2. Volatile or Covalent hydrides

3. Metallic hydrides and

4. Polymeric hydride

Gibbs classified the hydrides as follows:

1. Salt-like or Saline hydrides



2. volatile or Covalent hydrides

3. Metallic hydrides and

4. Polymeric hydrides

1. Salt-like or Saline hydrides: They are also called electrovalent hydrides. Only
elements with very low electronegativity values can transfer electron to the hydrogen
atom and form salt-like hydrides. The elements of IA, IIA, and IIIA form hydrides of this
type having the composition MHX where x is the group valency of the metal.

2.Volatile or Covalent hydrides: These hydrides are formed by the highly
electronegative elements by sharing of electrons with hydrogen. They have the general
formula XH(8-n) where n is the group number of the element. The metal belonging to the
IIIB,IV B,VB,VIB and VII B groups form this type of hydrides.

3. Metallic hydrides or Interstitial hydrides: The transition elements and rare earth
metals combine with hydrogen to produce hydrides which are metallic in appearance.
They do not possess definite composition.In this hydrides the hydrogen atoms seem to
occupy the interstices of the metals. Hence they are called the interstitial hydrides.

4. Polymeric hydrides Complex hydrides or Polynuclear hydrates: In polymeric
hydri̶ ̶ ̶ ̶ ̵ ̵ ̵ ̵ ̵ des two or more metal atoms are linked by hydrogen bridges.
Examples are the complex hydrides of the type LiAlH4, LiBH4.

PREPARATION

1.Preparation of Salt-like hydrides: a) Hydrides of alkali metals (IA): They are easily
obtained by direct reaction between the pure metals and hydrogen at suitable
temperatures (150ºC to 800 ºC).

700-800oC
2Li + H2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2LiH

400oC
2Na + H2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2NaH

b) Hydrides of alkaline earth metals: They are also prepared in the same manner as
alkali hydrides are prepared.

150-300 oC
Ca + H2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ CaH2

800 oC
Sr + H2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ SrH2

150 oC
Ba + H2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ BaH2

c) Hydrides of IIIA groups: Aluminium hydride is prepared by treating an etherial



solution of aluminium chloride with lithium hydride of lithium aluminium hydride.

Ether
AlCl3 + 3LiH ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ AlH3 +

3LiCl

Ether
AlCl3 + 3LiAlH4 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 4AlH3 +

3LiCl
2. Preparation of covalent hydrides: i) By the direct combination of element with

hydrogen.

F2 + H2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2HF

ii) By the action of water on borides, carbides, nitrides and silicides of metals.

CaC2 + 2H2O ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ Ca(OH)
2 + C2H2

Al4C3 + 6H2O ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2Al2O3

+ 3CH4

Mg3N2 + 6H2O ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃
3Mg(OH)2 + 2NH3

iii) By the action of dilute acids on borides, carbides, nitrides and silicides of metals.

Mg3B2 + 6HCl ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃
3MgCl2 + B2H6

Mg2Si + 4HCl ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃
3MgCl2 + SiH4

iv) By the action of hydrogen on a metal or its compounds.

AsCl3 + 6H ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ AsH3

3HCl

GeCl4 + 8H ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ GeH4 +
4HCl

v) By the reduction of suitable halide with Lithium aluminium hydride.

SnCl4 + LiAlH4 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ LiCl +
AlCl3 + SnH4



GeCl4 + LiAlH4 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ LiCl +
AlCl3 + GeH4

3. Preparation of metallic hydrides: The metallic hydrides are obtained by occlusion or
adoption or hydrogen at moderate or high temperatures. For example palladium
adsorbs 900 volumes of hydrogen. Similarly other metals adsorb hydrogen forming
metallic hydrides.

Metallic hydrides are also obtained by adsorption of hydrogen on a metal which is made
cathode during electrolysis.

4. Preparation of polymeric hydrides: When lithium hydride is treated with aluminium
chloride in ether lithium aluminium hydride is obtained.

Ether

4LiH + AlCl3 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ LiAlH4 +
3LiCl

PROPERTIES

1.Properties of Salt-like hydrides: They are white or colourless crystalline substances.
They are generally insoluble in ordinary solvents at room temperature.

i) They are decomposed at high temperatures

400-500oC
2NaH ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2Na + H2

ii) They react with water dilute acids, alcohols etc. liberating hydrogen gas.

LiH + H2O ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ LiOH +
H2

LiH + HCl ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ LiCl +
H2

LiH + C2H5OH ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃
C2H5OLi + H2

This reaction shows the saline hydrides are highly reactive. This is because the parent
acid of MH salts viz., H2 is exceedingly weak (Remember the parent acid of Cl- is HCl).
Thus H and its salts i.e., saline hydrides react instantly and completely with any
substance affording even the minutest traces of H+ such as water.



E.g., NaH + H2O ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ NaOH + H2

iii) They combine with carbon dioxide forming formates.

LiH + CO2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ HCOOLi

iv) Alkaline earth metal hydrides react with nitrogen forming their nitrides. Alkali
metal hydrides do not react with nitrogen.

3CaH2 + N2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ Ca3N2 +
3H2

v) They are powerful reducing agents especially at high temperatures.

2CO + NaH ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ HCOONa +
C

SiCl4 + 4NaH ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ SiH4 +
4NaCl

PbSO4 + 2CaH2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ PbS +
2Ca(OH)2

2. Properties of covalent hydrides: The covalent hydrides possess low melting and
boiling points. They are volatile. They are non-conductors indicating covalent bonding in
their molecules. They also show partial ionic character. Some of the hydrides contain
bridging hydrogens; eg., boran hydrides. The boron hydrides are called boranes.

i)The boranes are volatile and decompose to boron and hydrogen at right heat.

ii) The boranes are decomposed by aqueous alkalis.

iii) The boranes are decomposed by water liberating hydrogen.

iv) The boranes are oxidized by Oxygen and they explode in air.

v) The boranes react with ammonia to give different products.
low temp.

B2H6 + 2NH3 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ B2H6.2NH3

B2H6 + NH3(excess) ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ (BN)n

high temp.
B2H6.2NH3 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ B2N3H6

Borazole
vi) Boranes react with halogens under controlled conditions.

B2H6 + Cl2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ B2H5Cl +



HCl

B2H6 + 3Cl2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2BCl3 +
3H2

vii) Boranes react with halogen acids to give chloroborides.

Properties of Metallic hydrides: i) The metallic hydrides possess metallic properties
such as hardness lustre and the electrical conductivity.

ii) These hydrides are strong reducing agents. This suggest that the hydrogen is
present in the atomic state.

iii) The quantity of hydrogen present in the metallic hydrides does not be exact
stoichiometric relation.

iv) Formation of metallic hydrides may be accompanied by absorption or evolution of
heat.

4. Properties of polymeric hydrides: Lithium aluminium hydride is a good example for
this.

i) It is a colourless solid which is stable to air.

ii) It decomposes on heating.

2LiAlH4 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2LiH + 2Al +
3H2

iii) It is decomposed by water and the reaction is violent.

2LiAlH4 + 4H2O ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ LiOH +
Al(OH)3 + 4H2

iv) It dissolves in ether and the solution is a powerful reducing agent. It reduces
aldehyde to alcohol.

LiAlH4

RCHO + 4[H] ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ RCH2OH
v) It is used for the preparation of the hydrides of silicon, tin, boron, aluminium and

germanium.

USES

1.The uses of primary volatile hydrides such as H2O, halogen acids (HCl, HBr
etc.,) are well known.



2.The salt-like hydrides are used Claisen condensation and Aldol condensation.

3.The salt-like hydrides are hydrolysed by water and readily yield large quantities
of hydrogen.

4. Calcium hydride is used to determine traces of water in organic compounds.

5. Boron hydrides are very much important as fuel or fuel additives.

6.Some of the covalent hydrides are used as reducing agents in metallurgy.

7.Diborane is used as a catalyst for polymerization reaction.It is used as reducing
agent and for welding torches.

8.The metallic hydrides are used in the manufacturing of vacuum tubes,
catalytically active metals and their reducing agents in metallurgy.

9.Lithium aluminium hydride is used for the preparation of silicon, tin and other
important hydrides.

10.LiAlH4 is used as a reducing agent in organic chemistry.

BORIDES

Borides refers to the binary compounds of boron with a less electronegative element
E.g, metals. Binary compounds of boron with hydrogen, halogen, oxygen, sulphur,
nitrogen or carbon are not considered as borides.

CLASSIFICATION

Majority of known borides are those of transition metals, most of the borides have
metallic properties. Thus borides cannot be classified as in the case of hydrides,
nitrides and carbides.The majority of the borides are interstitial compounds. On the
basis of compositions, they may be classified as MB, MB2,MB4, MB6,M2B, M3B2 and M3B4

types. Such a classification has some basis in structural arrangement also.

PREPARATION

1.By direct combination of elements.

1150oC

Cr + nB ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ CrBn



2.By reduction of a metal oxide with boron or boron trioxide and carbon.

1800oC
Sc2O3 + 7B ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2ScB2 +

3BO

2000oC
MO + 3B2O3 + 10C ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ MB6

+ 10CO
3.By co-reduction with hydrogen: A mixture of boron halide and a volatile metal halide

is heated in an atmosphere of hydrogen.

1300oC
2TiCl4 + 4BCl3 + 10H2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃

2TiB2 + 20HCl
4.By reduction of metal oxide with boron carbide: This is a large scale method.

1600oC
Eu2O3 + 3B4C ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2EuB6 +

3CO
7Ti + 3B4C + B2O3 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 7TiB2

+ 3CO

PROPERTIES

Most of the borides have metallic properties. The metallic borides have high melting
point, extreme hardness and high electrical conductivity most diborides MB2 are
paramagnetic but ZrB2 diamagnetic.

1.With oxidizing agents: The metal borides are inert towards oxidizing agents (except
Mg3B2 and MnB). Many are stable in air even at high temperatures. Strong oxidizing
agents such as chlorine, fluorine, nitric acid or hydrogen peroxide decompose the
borides.

2.With acids: The borides are not attacked by acids such as hydrochloric acid,
hydrochloric acid and dilute sulphuric acid. However concentrated sulphuric acid and
concentrated nitric acid decompose the borides.

3. With alkalis: Most borides do not react with alkali. A few e.g.,TiB2,ZrB2, NB2, NbB2

Mo2B5 and MnB2 react slowly.

4.With halogens: Fluorine react with borides of all types. The other halohens are less
reactive.

In general metal borides are chemically inert except under oxidizing condition.



USES

1.Commercial borides refractory are powders.

2.Transition metal borides like TiB2, ZrB2

and CrB2 are used as turbine blades, rocket nozzles and combustion chamber liners.

3.They are used to make crucibles, thermocouple sheaths,tuyres and higher
temperature reactor vessels.

4. Ferroboron is used in the steel industry.

5. Borides and boron carbide have been extensively used as a neutron shields.

6.Borides have been used as heterogeneous catalyst particularly in
hydrogenation reactions, nickel borides and cobalt borides are comparable to Raney
nickel in reactivity.

CARBIDES

Carbides are binary compounds in which carbon has combined with the elements
which are most electropositive than carbon.

CLASSIFICATION

On the basis of the linkage involved, the carbides are classified into the following four
classes. 1) Ionic or Electrovalent or Salt-like carbides.2) Covalent carbides 3) Metallic or
interstitial carbides 4) Borderline carbides.

1.Ionic carbides : These are formed by the metals of IA, IIA and IIIA groups. The ionic
carbides are further classified as i) acetylides, which yield acetylene on hydrolysis. ii)
methanides, which yield methane on hydrolysis and iii) allylides with yield and allene on
hydrolysis.E.g., Cac2, Be2C, Mg2C3 respectively.

2.Covalent carbides : Boron carbide, B4C and silicon carbide, SiC are covalent
carbides.

3.Metallic or interstitial carbides or Refractory carbides :These are formed by those
transition metals whose atomic radii are greater than 1.3Ao. The radius ratio of RM /RC

must be either 1:0.41 or 1:0.59, so that C- atoms can enter into the interstices of the
cubic close packing of the metallic lattice without distorting it. Thus transition metals of



IVA, VA and VIA groups give interstitial carbides. These are of two types i)MC (M = Ti, Zr,
Hf, V, Nb, Ta, Mo, W ) and ii) M2C (V, Mo, W ).

4.Border line carbides: Fe, Mn, Co, Ni and Cr have atomic radii less than 1.3 Ao (Mn is
an exception). Therefore the octahedral holes in the metallic lattices of these metals are
too small to accommodate C atoms in this without producing great deal of distortion in
the metallic lattice. i.e., metal structure. Hence the metallic lattices are distorted and
these carbides are intermediate between ionic and interstitial carbides in properties.
The radius ratio RM /RC has been found to be equal to 0.60 to 0.61. Which places these
carbides closer to the interstitial carbides. These carbides are relatively stable and
liberate a mixture of hydrocarbons and H2 on hydrolysis with H2O or acids. E.g.,Fe3C,
Mn3C.

PREPARATION

1. From metals : Some metals directly combined with carbon when heated.

2Li + 2C ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ Li2C2

2Ag + 2C ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ Ag2C2

3Fe + C ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ Fe3C

3Mn + C ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ Mn3C

2. From metallic oxides: Metallic oxides are heated with coke and the carbides are
obtained.

CaO + 3C ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ CaC2 + CO
↑

SiO2 + 3C ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ SiC + 2CO
↑

2Al2O3 + 9C ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ Al4C4 +
6CO↑

3. From metallic carbonate: The metallic carbonate is heated with carbon in presence
of an oxidisable metal.

BaCO3 + 3Mg + C ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 3MgO
+ BaC2

4.From acetylene or ethylene: Acetylene or ethylene is passed over heated metal or
its oxide to get the carbides.



4Li + C2H2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ Li2C2 +
2LiH

Ag2O + C2H2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ Ag2C2 +
H2O

5.By bypassing carbon monoxide over heated metals.

6Al + 3CO ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ Al4C3 + Al2O3

6.By heating hydroxides, nitrides and phosphates with carbon.

2Mg(OH) 2 + 4C ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2MgC2 +
2H2O + O2

Ca3N2 + 6C ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 3CaC2 + N2

4AlPO4 + 19C ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ Al4C3 +
4P + 16CO

PROPERTIES

1. Alkali metal carbides are usually soft and transparent when pure. These are non
conductors of electric current in the solid state. They are easily decomposed by water
or acids yielding aliphatic hydrocarbons. These are strong reducing agent.

2. The coinage metal carbides is dark brown. It explodes if heated to 120oC. It
liberates acetylene when dissolved in dilute HCl or KCN solution.

3. Beryllium carbide Be2C and aluminium carbide Al4 C3 yield methane on hydrolysis.
Mg2C3 yield allene ( CH = C = CH2 ) on hydrolysis.

4. Of the covalent carbides, silicon carbide is important. It is extremely hard,
chemically inert and does not decompose below 2000oC. It is attacked by chemical
reagents only at high temperatures. The chemical variety is yellow green or blue in
colour. It was brilliant luster. It is not acted upon by hydrofluoric acid. It is oxidised by
fused NaOH in contact with air.

SiC + 4NaOH + 2O2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ Na2CO3

+ Na2SiO3 + 2H2O

5.The interstitial carbides are metallic and opaque. The refractory carbides are
extremely hard, some approaching to diamond in hardness. They have high electrical
conductivity. Many of them show extreme chemical inertness. They resist attack of



chemical reagent even under drastic conditions. Except tungsten carbide and
molybdenum carbide, all the carbides melt at higher temperature than the metal from
which they are formed.

USES

1. In general, carbides are very hard and are used as efficient abrasives, drilling tools
and cutting tools.

2. Silican carbide is used as a abrasive and a deoxidant in metallurgy and as resistors
for electric furnaces.

3. carbides have been used in metallurgy as reducing agents and in electro thermal
work.

4.Carbides are used in furnace lining.

5. Tungsten carbide is used for the manufacture of high-speed tools.

6. Boron carbide is used for cutting diamonds, for drilling holes in rocks, for making
lamp filaments and for making electrodes of electric furnaces.

7. Aluminium carbide is used for the preparation of methane.

8. Calcium carbide is used for the preparation of acetylene.

NITRIDES

The binary compounds of nitrogen with electropositive elements or with the elements
which are less electronegative than nitrogen are called nitrides.

CLASSIFICATION

They may be classified as 1) Ionic 2) covalent and 3) metallic or interstitial nitrides.

1.Ionic nitrides: These nitrides are derived from tri- negative nitrogen (N3-) and are
characterized by the usual valency formula. They are formed by lithium, copper (I) and
group(II) metals ( except mercury and thorium). They are crystalline solids.

2. Covalent nitrides: The covalent nitrides are formed by the sharing electrons
between metal and nitrogen atom. They are volatile nitrides derived from non-metallic
elements such as hydrogen, carbon, silicon, chlorine, fluorine etc.,. The nitrides derived
from third group elements such as boron and aluminium are non-volatile. All the
numbers of boron family except thallium form nitrides of the type MN. All the simple



nitrides are covalent compounds.

3.Metallic and interstitial nitrides: These are the true interstitial compounds with
nitrogen atoms occupying the interstices in the metals structure. These nitrides have
atomic radii sufficiently great to allow the inclusion of nitrogen atom in the octahedral
holes in the lattice. The transition metals of group IIIA, IVA and VA form nitrides of the
type MN ( M = Sc, Ce, La, Pr, Ti, Zr, Hf, V, Nb, Ta) and other nitrides Mo2N, W2N, Mn4N
and Fe4N result from closely related metals.

PREPARATION

1.Direct combination: Nitrogen combines with many metals at high temperatures. The
metal to be converted into the nitrides is made the electrodes. On striking electric arc
between the electrodes in an atmosphere of nitrogen, the nitrides is obtained. The
nitride of lithium, calcium, strontium, barium, magnesium and aluminium, silicon and
chromium are prepared in this way.

6Li + N2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2Li3N

3Mg + N2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ Mg3N

2B + N2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2BN

2.Heating metals or oxides in ammonia: When metals or their oxides are heated in
ammonia at high temperature (3000oC) metal nitrides are produced. Nitrides of copper,
zinc, and aluminium, iron, cobalt and nickel are prepared by this method.

6Cu + 2NH3 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2Cu3N +
3H2

3ZnO + 2NH3 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ Zn3N2 +
3H2O

B2O3 + 2NH3 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2BN +
3H2O

3.From amides and imides: Amides and imides decomposed on heating to give
nitrides.

3Ba(NH2)2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ Ba3N2 +
4NH3

As2(NH)3 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2AsN +
NH3

B2(NH)3 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2BN + NH3



4.From metallic oxides: Nitrides of certain metals like the aluminium and boron have
been prepared by heating their oxides with carbon and nitrogen.

3Ba(NH2)2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ Ba3N2 +
4NH3

As2(NH)3 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2AsN +
NH3

B2(NH)3 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2BN + NH3

5.Action of nitric oxide on elements: Boron nitride is prepared by heating born in a
current of nitric oxide.

5B + 3NO ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ B2O3 + 3BN

6.From hydrides: Hydrides of certain metals when heated in a current of nitrogen give
nitrides.

3MgH2 + 2N2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ MgN2 +
2NH3↑

7. From chlorides: Nitrides of fifth and sixth groups can be prepared by this method.
The chloride is mixed with ammonia and passed through a tube at 800oC.

BCl3 + NH3 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ BN + 3HCl

8.Double decomposition: When halides and amides of certain metals are mixed,
double decomposition takes place and the corresponding nitrides formed.

BiCl3 + 3KNH2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ BiN +
3KCl + 2NH3

PROPERTIES

1.Action of hydrogen: Nitrides are reduced by hydrogen at red heat.

Mg3N2 + 6H2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 3MgH2 +
2NH3

2.Action of water: Nitrides react with water and are hydrolysed to form the hydroxide
with the liberation of ammonia.

2AlN + 6H2O ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2Al(OH)3 +
2NH3

Ba3N2 + 6H2O ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 3Ba(OH)3



+ 2NH3

Li3N + 3H2O ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 3LiOH +
NH3

Mg3N2 + 6H2O ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃
3Mg(OH)2 + 2NH3

3.Action of acids: Nitrides are decomposed by dilute acid.

2AlN + H2SO4 + 6H2O ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃
2Al(OH)3 + (NH4)2SO4

2Cu3N + 8HCl ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2NH4Cl
+ 6CuCl

4. Action of alkalis: Fused sodium hydroxide and potassium hydroxide decompose
the nitrides with the liberation of ammonia.

AlN + NaOH + H2O ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃
NaAlO2 + NH3

5.Action of halogens: Nitrides react with halogens at 700oC, giving nitrogen gas.

2AlN + 3Cl2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2AlCl3 +
N2

6.Action of carbon monoxide and carbon dioxide: They decompose the nitrides at
200oC.

Ba3N2 + 2CO ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ Ba(CN)2 +
2BaO

Mg3N2 + 3CO ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 3MgO +
3C + N2

Mg3N2 + 3CO2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 3MgO +
3CO + N2

7.Sublimation: Like the oxides, nitrides also sublime without decomposition.

USES



1.Nitrides are used for the manufacture of ammonia.

2. Boron nitride has lubricating properties.

3. Boron nitride is similar to diamond in harness and can withstand temperature
of more than 3000oC. Hence it is used for making industrial tools.

5.2 GRAVIMETRIC ANALYSIS

Principle: Gravimetric analysis is an analytical technique by which one estimates the
amount of a substance present in a given sample by determining the rate of precipitate
obtained from the sample.

Example: To determine the amount of chloride present in the given solution it is treated
with enough silver nitrate solution to precipitate the chloride completely. The precipitate
is filtered off, dried and weighed. From the weight of silver chloride precipitate, amount
of chloride present in the whole of the given solution is calculated.

Characteristics of precipitating agent: A reagent added to a solution of a substance to
be estimated. so, as to precipitate that substance is called a precipitating agent.
Example: To estimate barium in a solution of chloride we use potassium chromate
solution. Thus, potassium chromate solution is the precipitating agent or the precipitant.
An ideal precipitating agent should react specifically with the ion or substance to be
estimated gravimetrically and give a precipitate.

i) The precipitate has sufficiently low solubility, so that losses due to solubility of the
solid is negligible.ii) which is readily filtered and washed free of contaminants iii) which
is un reactive and of known composition after drying or if necessary ignition.

Specific precipitants: Specific precipitants precipitate quantitatively a particular ion or a
substance from a solution. There are no specific precipitants in reality, however some
precipitants may be mentioned which are nearly specific.

Examples:

1. DMG (Dimethylglyoxime) : It is specific precipitant for estimating Nickel and
palladium.

2. oxine (8 hydroxyquinoline): About 24 cations give precipitates with oxine. It is used
to estimate aluminium from a solution with pH around 3.

3. cupron : It is used to estimate copper in dilute ammoniacal solution in presence of
tartarate

4. cupferron, 5. salicylaldehyde oxime 6. ethylenediamine



Selective precipitants:

Selective precipitants precipitate a small group of ions from solutions containing
several ions, most of the gravimetric precipitins for only selective.

Condition of precipitation:

i) The iron or substance to be estimated gravimetrically should be precipitated
quantitatively, so that the filtrate does not contain that substance which is precipitated,
that is solubility must be very low.

ii) The precipitate must be in the form of large particles so that it is readily filtered.

iii) the precipitate must be pure. It should not be contaminated with their substances.
Even if it contains some impurities they must be removable by washing and drying.

iv) The precipitate must have a constant composition that is it should not change its
composition during filtration, drying or if necessary ignition.

Types of precipitates:

Precipitates are of two types ; i) Colloidal. ii) crystalline

i) colloidal precipitates: individual colloidal particles are so small, that they are
not retained on ordinary filtering media .

ii) crystalline precipitates: crystalline precipitates are more easily manipulated
than coagulated collide, size of individual crystalline particles can be varied to a degree.

Purity of precipitate : The purity of precipitate is very important for accurate gravimetric
estimation. The precipitate may be contaminated by one or more substances present in
the solution during precipitation.

Co-precipitation: Definition: it is a process by which normally soluble components of a
solution are carried out during the formation of a precipitate.

Explanation with example: In the determination of Barium ions by precipitating as
Barium sulphate other barium salts such as barium nitrate and Barium Chloride occlude
on Barium sulphate precipitate. We know Barium nitrate and Barium Chloride soluble
still during the precipitation of Barium sulphate the soluble compounds occlude on
Barium sulphate particles and are carried down along with Barium sulphate precipitate.
Such a processes known as co-precipitation.

Post precipitation: Definition: It is a process in which an impurity is precipitated from its
supersaturated solution sometimes after the appearance of the substance to be
estimated as precipitate.



Explanation with example: when calcium is determined as its oxalate any magnesium
present in the solution will be precipitated slowly on calcium oxalate. Similarly when
copper or mercury is determined as its sulphide , any Zinc present in the solution will be
precipitated slowly on copper sulphide or mercury sulphide. Post precipitation becomes
pronounced when the precipitate is permitted to be in contact with the mother liquor.

Precipitation from homogeneous solution: definition: this is a process in which the
precipitate is slowly and chemically generated in the reacting solution itself.

Digestion of precipitate: it is the process of allowing the precipitate for several hours at
room temperature of at a desired higher temperature in contact with the solution from
which it was formed.

Washing of precipitate : the digested precipitate contains some other substances as
impurity it its surface. They are removed by washing the precipitate with wash liquid or
solution in which the impurities are soluble. Washing removes the surface impurities
only, usually pure water is not used for washing as it would peptise the precipitate. That
is some precipitate would go into the solution thus leading to the loss of some
precipitate resulting in negative error. Commonly employed wash solution are dilute
acids, ammonium salt solutions and ammonia solution.

Ignition of the precipitate: the precipitate is to be Ignite or dried at a suitable
temperature, it should be ignited at a temperature which is sufficiently high to volatilize
water, wash liquid and other volatile impurities burn out the filter paper completely but
must be well below the decomposition temperature of the precipitate. This is
ascertained from a study of the thermogram of the precipitate. Ignition is done in a
silicon or porcelain crucible directly on a bunsen flame, drying is done in a sintered
crucible use in an oven. It is ignited, cooled and varied till we get constant weight.

UNIT - I

2 Mark questions

1.லா�தைன�க� எ�றா� எ�ன?

2.லா�தைன�களி�ஆ��ஜேன�ற ந�ைலைய �ற��ப��க.

3. எ�த லா�தைன�க� ந�ைலயான +4ஆ�ச�ஜேன�ற ந�ைலைய உ�வா��க��றன?

4. ஈத� எ�வைரய�.

5. ஈனி வைரய�.

6.ஒளிய�ய� மா�ற�ய� எ�றா� எ�ன?



7.ஒளிய�ய� மா�ற�ய� ஒ� எ����கா��த�க.

8.அயனியா� மா�ற�ய�வைரய�.

9. ஈனி மா�ற�ய�த��� எ����கா��த�க.

10.��பரிமாணமா�ற�ய� எ�றா� எ�ன?

11. 2. ப��வ�� ேச�ம�க��� IUPAC ெபய�கைள எ���க�.

a. [CO (NH 3 ) 4 (H 2 O) 2 ] Cl 3

b. K 3 [Fe (CN) 6 ]

5 Marks questions

1.லா�தைன����க� ப�ற� வ�ள��க.

2.லா�தைன�களி� மி�ன�உ�ளைம� ப�ற� வ�வாத��க��.

3.ஆ��ைன�தனிம�களி�ஆ�ச�ஜேன�ற ந�ைல �ற���வ�வாத��க��.

4. தனிம வரிைச அ�டவைணய��ல�தன�த�� ந�ைல �ற����ற���கைள எ���க�.

5. ஈனிகளி�வைககைள �ற��ப��க.

6.அைண�� ேச�ம�களி�வ�வைம�� மா�ற�கைள வ�வரி.

7. கேீழஉ�ளஅைண�ேச�ம�க��கான��த�ர�ைத எ��?

a.இ��� (III) ெஹ�ஸாசயனிேடாஃெபேர� (II)

b. ெப�டாமிென�ேளாரிெடேகாபா�� (III)�ேளாைர�

c .அ�மி��ேராமிேடா�ேளாரிேடானி�ரிேடா-எ�- ப�ளா��னா� (II)

10 Marks questions

1.அயனி பரிமா�ற �ைறயா�லா�தைன�கைள ப�ரி�பைத வ�ள���க�.



2. ச�ர தள ம��� எ��க�அைண�� ேச�ம�களி�ஒளிய�ய� மா�ற�ய� ப�ற� வ�வரி�க.

3. ேவ�ப�டவைகயானஅைம�� மாறற�ய�கைள உதாரண��ட�வ�வரி�க��.

1.1லா�தைன�க�ம���ஆ��ைன�க�

f- ெதா�த���க�ல�தனா��க�ம���ஆ��னா��க� எனஇர�� ெதாட�களாக ப�ரி�க�ப���ளன.

உ���களி�இ�த ெதா�த� ெப��பா��உ� ந�ைலமா�ற உேலாக�க� எ���ற��ப�ட�ப�க�ற�,

ஏெனனி�அைவ காலஅ�டவைணய�� 6 ம��� 7வ�வரிைசய�� மா�ற�ைதவழ��க��றன, இ� s

ெதா�த� ம��� d ெதா�த���கைள ப�ரி�க�ற�.

ல�தைன��

லா�தனா��க�, ல�தைன�க� எ���அைழ�க�ப�க��றன, அைவ ல�தன��த����ய�

வைரய�லான காலஅ�டவைணய�� 15 ெதாட��ச�யான ேவத�ய�ய���க� (அ�எ�க� 57–71).

�கா��ய� ம���ய�ரிய��ட�, அைவ அரிய-�மி உேலாக�கைள உ�வா��க��றன.அவ�ற��

அ��க�ஒ�தக�டைம��க� ம���ஒ�தஉட� ம��� ேவத�ய�ய� நட�ைதகைள� ெகா���ளன;

மிக�� ெபா�வானமா�பா�க� 3ஆ��.

காலஅ�டவைணய��இட�

காலஅ�டவைணய��, அ�டவைணய��ஆறாவ�ம��� ஏழாவ�வரிைசய�� (கால�க�) ப�த�களாக

அ�டவைணய�� ப�ரதான கேீழஇர����த�வரிைசக�லா�தைன�க�ம���ஆ��ைன�க�.

ஆ��ஜேன�ற ந�ைலக�

அைன��லா�தைன���க��ெபா�வாக +3ஆ�ச�ஜேன�ற ந�ைலைய� ெகா���ளன.

லா�தைன�க�அைன��� +2வளாக�கைள கைரச��உ�வா�கலா�.

லா�தைன����க�

அ��க� மி��ைம ம��� எல��ரா�க�உ� (n-2) f ����பாைதய���ைழவதா�அ�அள�அ�ல�

�ைர பாச����லா�தைன�அயனிகளி�அயனி கத��க� La�த� Luவைர சரீாக �ைறக��றன.அத�கரி��

வ��அ�எ�ணி�ைக�ட�இ�த அள� ப��ப�யாக��ைறவ�லா�தைன����க� எ��

அைழ�க�ப�க�ற�.



லா�தைன�களி� மி�ன�க�டைம��

�த� எஃ�-ப�ளா�க��லா�தைன�க� பத�னா��லா�தைன�களி� [Xe] 4f1-14 5d0-16s2
இ��ைனய

மி�ன�உ�ளைமைவ�ெகா���ளன, அ�எ� 61உட� �ேராேமத�ய� (Pm) ம��ேம ெசய�ைக

கத�ரிய�கஉ���ஆ��. 4f ம��� 5d எல��ரா�களி�ஆ�ற�ஒ�வ��ெகா�வ� க��ட�த�டெந��கமாக

இ��பதா� 5d ����பாைத கா�யாகஉ�ள�ம��� எல��ரா�க� 4f ����பாைதய���ைழக��றன.

வ�த�வ�ல��க� கேடா�னிய�, Gd (Z = 64) வ�ஷய�த��உ�ளன, அ�� எல��ரா� 5d ����பாைதய��

�ைழக�ற�, ஏெனனி�அைர ந�ர�ப�ப�ட d-����பாைத ம������ய� (Z = 71) 5 d ����பாைதய��

�ைழக�ற�.

ஆ��ைன�க�

ஆ��ைன�க�ஆ��னிய�உ��� ப��வ�� 90�த� 103வைரய�லானஅ�எ�கைள�ெகா�ட

��க�.அவ�ற��இய�ைகயாக ந�க�� ேதாரிய�, �ேரா�டா��னிய� ம����ேரனிய���க�ம���

பத�ெனா� �ரா���ரானி�அதாவ�அ�ச�த�எத��வ�ைனகளா� ெசய�ைகயாகஉ�ப�த�

ெச�ய�ப�க��றன.ஆய����ட, அைன��ஆ��ைன�க��கத�ரிய�க�த�ைம ெகா�டைவ.

ஆ��ைன�களி� ெபா�வானமி�ன�உ�ளைம� [Rn] 5f1-14 6d0-17s2.இ�ேக [Rn] எ�ப� ேர�ய� எ�ற

அ�க���ளஉ�னதவா�வ�� மி�ன�உ�ளைம�.

ஆ��ைன�களி� மி�ன�க�டைம��

ஆ��ைன�க� [Rn] 5f1-14 6d 0-17s2
இ��ைனயமி�ன�உ�ளைமைவ�ெகா�ட f- ெதா�த�ய��

உ���களி�இர�டாவ�ெதாட�ஆ��. 5f ம��� 6d எல��ரா�களி�ஆ�ற�ஒ�வ��ெகா�வ�

ெந��கமாகஇ��பதா� எல��ரா�க� 5f ����பாைதய���ைழக��றன.

ஆ��ைன����க�

�ைர பாச����ஆ��ைன��அயனிகளி�அ�அள� /அயனி கத��க�அத�கரி���அ��க� மி��ைம

ம��� எல��ரா�க�உ� (n-2) f ����பாைதய���ைழவதா� Th �த� Lwவைர சரீாக �ைறக��றன.

அத�கரி��வ��அ�எ�ணி�ைக�ட�இ�த அள� ப��ப�யாக��ைறவ�ல�தைன����க� ேபா�ற

ஆ��ைன����க� எ��அைழ�க�ப�க�ற�. 5f எல��ரா�களா� மிக�� கவசமாகஇ��பதா�, ���க�

கால���வ��ெபரிய�.

ஆ��ைன�களி�ஆ��ஜேன�ற ந�ைல



5f, 6 d ம��� 7s ����பாைதக���இைடய�� ச�ற�யஆ�ற�இைடெவளிஇ��பதா�ஆ��ைன�க�மாற�

ஆ��ஜேன�ற ந�ைலகைள� கா��க��றன. 3+ மிக�� ந�ைலயானஆ�ச�ஜேன�ற ந�ைல எ�றா��, எஃ�-

எல��ரா�களி� ந�ல ேகடய�தா� ம�றஆ�ச�ஜேன�ற ந�ைலக� சா�த�யமா��.

அத�கப�சஆ�ச�ஜேன�ற ந�ைல �த��ெதாடரி� ந��ப�த�வைர அத�கரி�க�ற�, ப��ன��ைறக�ற�,

அதாவ�இ� Th �� +4இ���� +5ஆக��, Pa, V ம��� Np �� +6 ம��� +7ஆக��அத�கரி�க�ற�,

ஆனா�அ��த��த��களி��ைறக�ற�.

அயனி பரிமா�ற �ைறயா� ப�ரி�த�:

லா�தைன���கைள ப�ரி�கஇ�ேபா� க�ைட�க���ய மிக� ச�ற�த �ைற இ�வா��.
இ�த�ைறய���ற��ப�ட�த�கெவ�ற� அ�எ� 97�த� �ரா��-�ேரனிய�
��கைள�க��ப���பத�� உ�ள�.

ேகா�பா�:

அயனp பரிமா�ற ப�ச��க� கரிம ப�ச��க�ஆ��,இத�� பரிமா�ற� ெச�ய���ய எத��மி�அயனி
அ�ல� ேந�மி�அயனி உ�ளன.இைவ நீ�ட ெந�வரிைசய�� ந�ர�ப���ளன, ப�ரி�க ேவ��ய

அயனிகைள� ெகா�ட ஒ� கைரச� ெந�வரிைச வழியாகஅ��ப�ப�க�ற�. ப�ேவ�அயனிக� ப�ச�னி�

உ�ளெதாட��ைடயஅயனிக�ட�பரிமாற��ெகா�ள�ப�க��றன.இ�ேபா� ப�ச��உட�

இைண�க�ப���ளஅயனிக� ப�ச��ட�ெவ�ேவ�வ�ைம�ட�ைவ�க�ப�க��றன.இைவ
ெபா��தமானகைர�பா�களா� நீ�க�படலா�, ெவ�ேவ�அயனிக� ப��ப�யாகஉய��த�ப��ேபா�,
  அைவ ப�ச��ட�இைண�க�ப���ளவ�ைமைய� ெபா���.�ைறவாகஉ�த�யாகைவ�த�����
அயனிக��த�� நீ�க�ப�டன, ேம��உ�த�யாகைவ�த�����அயனி அ��த� ம��� பல.இ�வா�
ப�ேவ�அயனிக� ப�ரி�க�படலா�.

ெசய��ைற:

இ�த �ைறய�� ெபா�வாக ச�ேபானி�அமில�அ�ல�கா�பா�ச���அமில� ெதா�த�க�ெகா�ட கரிம

ேச�ம�களாகஇ���� ேந�மி�அயனி பரிமா�ற ப�ச��க� பய�ப��த�ப�க��றன. ெந�வரிைச
ேந�மி�அயனி எ��ேச�� ப�ச�� (HR) ந�ர�ப���ள�. l;iughச����லா�தைன�அயனிகளி� கலைவைய�

ெகா�ட ePhpa கைரச� ெந�வரிைசைய கட�� ெச�லஅ�மத��க�ப�க�ற�.அமில� ெதா�த�ய�����
வ��ைஹ�ரஜ�அயனிகளி�அ�பமானலா�தைன�அயனிக�ட�உடன�யாக பரிமாற��ெகா���.

எ.கா. Ce3+ + 3HR ⇋ CeR3 + 3H+

இதனா�அைன��லா�தைன� ேந�மி�அயனpக��, Ln 3 + ப�ச��க�ட� LnR3 என
இைண�க�ப���ளன. Lu3 +

அள�மிக� ெபரிய� எ�பதா�,அ�ப�ச��ட��ைறவாகஉ�த�யாக

இைண�க�ப���ள�,அ��, La3 +, ச�ற�ய�, ப�ச��ட�மிக��உ�த�யாகஇைண�க�ப���ள�. ப�ச�னி�
LnR 3 (த�ட) என சரி ெச�ய�ப�ட Ln 3 +

அயனிகைளஅக��வத�காக, ெந�வரிைச நீ�க�ப�ட�.அ�ேமானிய�
ச��ேர� ம��� ச��ரி� அமில�அ�ல� EDTAஅ�ல�ைஹ�ரா��ப���ரி� அமில� ேபா�ற தா�க�

கைரச� பர�� கவ�ெபா�� நீ�க�த��� பய�ப��த�ப�க�ற�. நீ��த�களி� ேபா�,   �ைற�த
உ�த�யா��த��அ�எ�கைள��ைற���ெபா��� njhடரி� ம�ற உ��ப�ன�களா�

ெவளிேய�ற�ப�க�ற�.

1.2அைண�ேச�ம�க�

அைண�ேச�ம�க� எ�ப� ேவத�ய�ய� ேச�ம�க�ஆ��,அைவ அயனி அ�ல� ந�ந�ைல

�ல���களி�வரிைசைய� ெகா����க��றன,அைவ அைண�ேகாவல�� ப�ைண��க�வழியாக

ைமயஅ��ட�ப�ைண�க�ப���ளன.அைண�ேச�ம�க�உேலாகஅைண�க� எ���



�ற��ப�ட�ப�க��றன .ைமயஅ��ட�ப�ைண�க�ப���ளஇ�த �ல���க�அ�ல�அயனிக�

�க��� எ���ற��ப�ட�ப�க��றன.

பலஅைண�ேச�ம�க�ஒ�உேலாகஉ��ைப ைமயஅ�வாக� ெகா����க��றன, எனேவஅைவ

உேலாக ேச�ம�க� என�ற��ப�ட�ப�க��றன.இ�த வைகயானஅைண� ெபா�வாகைமயஅ�வாகஒ�

மா�த�உ��ைப� ெகா���ள� .இ�த அைண�களி�உ�ளைமயஅ�ைவஅைண�ைமய� எ��

அைழ�க�ப�க�ற�.

அைண�ேச�ம�களி� ேவத�ய�ய�� ச�ல��க�யமானெசா�களி�வைரயைறக� கேீழ காண�ப�க��றன.

ம�த�ய அ��க�ம��� ம�த�ய அயனிக�

��ன�வ�வாத��தப�,ஒ��ற��ப��ட எ�ணி�ைகய�லானஅ��க�,�ல���க�அ�ல�அயனிக�

ப�ைண�க�ப���ளஅ��க�ம���அயனிக� ம�த�ய அ��க�ம��� ம�த�ய அயனிக� என

�ற��ப�ட�ப�க��றன .

அைண�ேச�ம�களி�,ைமயஅ��க�அ�ல�அயனிக� ெபா�வாக�ய��அமில�க�ம��� எனேவ

எல��ரா�-ேஜா� ஏ�ப�களாக ெசய�படலா�.

ஈனிக�

அ��க�,�ல���க�,அ�ல�அைண�ைமய�அ�ல�ம�த�யஅ�வ�� /அயனி க�ட�ப�க�ற�
எ��அய�களாக�ற��ப�ட�ப�க�ற��கா��க� .

இ�த ஈனிக�ஒ� எளியஅயனி அ�ல��ல��� (Cl– அ�ல� NH3 ேபா�றைவ)அ�ல� ஈ�ேத�-1,2-
டயைம� (NH2-CH2-CH2-NH2) ேபா�றஒ���டளவ�� ெபரிய�ல���களி�வ�வ�த��இ��கலா�.

அைண�எ�

அைண�எ�அைண�வளாக�த�� ம�த�ய அ�வ�� ச��மா ப�த�ர�க� எ�ணி�ைக�கா��க�

அைண�ைமய� க�ட�ப�க�ற�அைவ�ல��ற��க�ற�.

எ����கா�டாக, [Ni (NH3) 4] 2+
வழ�க�யஅைண�ேச�ம�த�� , ந��க��அைண�எ� 4ஆ��.

ஆ��ஜேன�ற எ�

ஈனிக� ந�ெகாைட அளி���அைன��எல��ரா� ேஜா�க��அத����� அக�ற�ப��ேபா�,   அத�ட�

ெதாட��ைடய க�டண�ைத� க��ப���பத��ல�ம�த�யஅ�வ��ஆ�ச�ஜேன�ற எ�ைண�கண�க�ட

����.

எ����கா�டாக, ச��கலான [PtCl 6 ] 2-இ�உ�ளப�ளா��ன�அ�வ��ஆ�ச�ஜேன�ற� எ� +4ஆ��.



ஈனிக�/�க���

ைமய மா�ற�உேலாகஅயனிைய� ��ற���ள��ற���ளஅ��க�,அயனி ம����ல���ஆக�யைவ

�கா���எ��அைழ�க�ப�க��றன.அைவ�ய�� தளமாக ெசய�ப�க��றனம��� எல��ரா�

ேஜா�கைள மா�ற�உேலாகஅயனி��ந�ெகாைடயாகஅளி�க��றன,இதனா� ஈனிக� ம���

இைடந�ைல உேலாகஅயனி��இைடேயஒ� ப�ைண�� உ�வாக�ற�. எனேவஇ�த ேச�ம�க�அைண�

வளாக�க�.

�க���வைகக�

ஈனிக� ம��� ம�த�ய அ����இைடய�லான ப�ைண�ப�� த�ைமய��அ��பைடய�� , ஈனிக�
ப��வ�மா�வைக�ப��த�ப�க��றன:

அேனானி��க���: CN–, Br–, Cl–

ேகஷனி��க���: NO +

ந�ந�ைல ஈனிக�: CO, H 2 O, NH 3

ஈனிக� ேம��வைக�ப��தலா�:

xwÊiwgÊgyÊ ஈனிக�

அைண�ைமய��ட� ப�ைண�க���யஒ�அ�ைவ ம��ேம ெகா������ ஈனிக�xwÊiwgÊgyÊ ஈனிக�
எ��அைழ�க�ப�க��றன.அ�ேமானியா (எ�.எ� 3)ஒ�அைடயாள� ெதரியாத தைசநா� ஒ� ச�ற�த

எ����கா��. ச�ல ெபா�வான xwÊiwgÊgyÊ ஈனிக� Cl - , H 2 O ேபா�றைவ.

,UgÊgyÊ ஈனிக�

ஈ�ேத�-1,2-டயைம� ேபா�றஇர�� தனி�தனி ந�ெகாைட அ��க�வழியாக ம�த�ய அ��ட�

ப�ைண��� த�ற�ெகா�ட ஈனிக� ,UgÊgyÊ ஈனிக� என�ற��ப�ட�ப�க��றன.

gygÊgyÊ<dpfsÊ(பா�ெட�ேட��க���)



ச�ல ஈனிக� பல ந�ெகாைட அ��கைள�ெகா���ளன,அைவ அைண�ைமய��ட�
ப�ைண�க�ப�க��றன.இ�த ஈனிக� ெப��பா�� பா�ெட�ேட��க���எ���ற��ப�ட�ப�க��றன.

பா�ெட�ேட��க���ஒ� ச�ற�த எ����கா�� EDTA 4-அயனp (எ�த��� டயைம�ெட�ராmrp�ேட�
அயனp)ஆ��,இ�அைண�ைமய��ட�அத�நா��ஆ��ஜ�அ��க�ம���இர��ைந�ரஜ�
அ��க�வழியாக ப�ைண�க����.

,UKf�க��

ச�ல ஈனிக�இர�� ெவ�ேவ�தனிம�களி�அ��க�வழியாக ம�த�ய அ��ட�ப�ைண���
த�றைன�ெகா���ளன.

எ����கா�டாக, எ�ச�எ�–அயனpைந�ரஜ�அ�வழியாகஅ�ல� ச�ப� அ�வழியாக ஒ� தைசநா�
உட� ப�ைண�க���� .இ�தைகய ஈனிக�ஆ�ப�ேட��க���எ��அைழ�க�ப�க��றன.

அைண�ேச�ம�களி� IUPAC ெபயரிட�

அைண�கலைவ��ெபயரி�வத�கானவ�த�க�

அைண�ேச�ம�களி� ெபயரிட�� ப��ப�ற�பட ேவ��ய ந�ைலயானவ�த�க� கேீழவ�வரி�க�ப���ளன.

ச��கலானஅைண�வளாக�களி� ெபயரி�த��ம�த�ய உேலாகஅயனி���� ஈனிக� எ�ேபா��
எ�த�ப�க��றன.

அைண�ைமய�ஒ����ேம�ப�ட�க��க�ட�ப�ைண�க�ப��ேபா�,   �க��களி� ெபய�க�அகர
வரிைச�ப� எ�த�ப�க��றன,அைவ��க��க���� பய�ப��த�பட ேவ��ய எ�
��ெனா��களா� பாத��க�படா�.

அைண�கலைவய�� பல ேமாேனாெட�ேட� ஈனிக�இ����ேபா�,   ஈனிக� எ�ணி�ைகைய� ப�ற�ய
��ணற�ைவ� ெகா������ெனா��க�வைகைய� ேச��தைவ: di-, tri-, tetra-, ம��� பல.

ம�த�ய உேலாகஅயனி�ட� பல பா�ெட�ேட� ஈனிக�இைண�க�ப��ேபா�,   ��ெனா��க� ப��-, �ரி�-
ம��� பலவ�வ�களி�உ�ளன.

அைண�கலைவய��இ����அனா�களி� ெபய�க� 'ஓ' எ�ற எ���ட���வைடய ேவ���,இ�
ெபா�வாக 'இ' எ�ற எ��ைத மா���. எனேவ, ச�ேப�அனாைன 'ச�பேடா' எ���,�ேளாைர�அனாைன
'�ேளாரிேடா' எ��� எ�த ேவ���.

அைண�ேச�ம�களி� ப��வ�� ந�ந�ைல ஈனிக��ற��ப��டெபய�கைள ஒ���க��றன: NH3 (அ�ைம�),
H2O (அ�வா அ�ல�அ�ேவா), CO (கா�ேபாைன�), NO (ைந�ேராச��).

ஈனிக� ெபயரிட�ப�டப�ற�, ம�த�ய உேலாகஅ�வ��ெபய� எ�த�ப���ள�. ச��கலான�அத�ட�
ெதாட��ைடயஅனானி� க�டண�இ��தா�, '-ate' எ�ற ப��ெனா��பய�ப��த�ப�க�ற�.

ஒ�அேயானி� வளாக�த�� ம�த�ய உேலாகஅ�வ��ெபயைர எ��� ேபா�,   உேலாக�த��ல�த�ீ
ெபய���அ�இ��தா����ரிைம அளி�க�ப�க�ற� (பாதரச� தவ�ர).



ம�த�ய உேலாகஅ� /அயனிய��ஆ�ச�ஜேன�ற ந�ைல ஒ�அைட����ற����இைண�க�ப���ள
ேராம� எ�களி�உதவ��ட��ற��ப�ட�பட ேவ���.

அைண�கலைவ ஒ� எத�� அயனி�ட�இ��தா�, ேகஷனி� ந��வன�அனானி� ந��வன�த�����
எ�த�பட ேவ���.

அைண�ேச�ம�கைள ெபயரி�வத�கான எ����கா��க�

அைண�ேச�ம�களி� ெபயரிட�� ச�ல எ����கா��க� கேீழ காணலா�.

K 4 [Fe (CN) 6 ]: ெபா�டாச�ய� ெஹ�ஸா சயைன�ஃெபேர� (II)

[Ni (CN) 4 ] −2 : ெட�ரா சயனி ந��கேல� (II)அய�.

[Zn (OH) 4 ] −2 : ெட�ராைஹ�ரா�ைச���தநாக� ( II)அய�.

[Ni (CO) 4 ]: ெட�ரா கா�ேபாைன� ந��க� (ஓ).

கைரச�களி�அைண�அயனிக�உ�ளைமைய க�டற����ைறக�: 1.உைறந�ைல

அள��க� கைரச�களி�உைறந�ைலகைள ந��ணய���,அவ�ற���ல�உைறந�ைல

தா��கைள அள�� அற��� ஒ� கைரச��உ�ள�க�களி� எ�ணி�ைகைய

கண�க�டலா�.ஒ��ல���ேச�ம�இர�ைடஉ�பா அ�ல�அைணவா எ�பைத

க�டற�ய�ல���ேச�ம�த�� கைரச��உ�ள�க�களி� எ�ணி�ைகைய நா�

ந��ணய��க ேவ���. எ����ெகா�ட�ல���ேச�ம�த�� கைரச��உ�ள�க�களி�

எ�ணி�ைக��,அ��ல���ேச�ம�த����களி�உ�ள�க�களி� ெமா�த

எ�ணி�ைக��, சமமாய��அ�ேபா� ேசாதைன��எ���� ெகா�ள�ப�ட�ல���

ேச�ம� ஒ�இர�ைடஉ�� எ��நா����ெச�யலா�. மாறாக, எ����ெகா�ட�ல���ேச�ம�த��
கைரச��உ�ள�க�களி� எ�ணி�ைக���ல���ேச�ம�த����களி�உ�ள�க�களி�
எ�ணி�ைக�� ேவ�ப��இ��ப��,அ�ேபா� ேசாதைன��

எ����ெகா�ட�ல���ேச�ம� ஒ�அைண�எ��நா����ெச�யலா�.

2.��ப�வா����ைறக�:அைண�� ேச�ம�களி�உ�ளஅயனிக� சாதாரண

��ப�வா��காரணிகளா���ப�வாகா. எ����கா��: Ni2+
அயனி அத�அைணவாக�ய

K2 [Ni(CN)4 ]--���� S2-
ய�னா� NiSஆக��ப��ஆகா�. [ Co(NH3)3Cl3]இ���� Ag+

ஆ� Cl-



அயனிைய AgCl-ஆக��ப�வா�கஇயலா�.இ�வாறாக, சாதாரண��ப�வா��காரணிக�

�ல���ேச�ம� ஒ�ற�� கைரச��இ��� ெதாட��ைடயஅயனிகைள ��ப��களாக

மா�றஇயலாம� ேபா�மானா�அ�கைரச��அைண�ஒ��உ�வாக�உ�ள�எ�ற

�����நா�வரலா�.

1.3அைண�கலைவகளி�ஐேசாெமரிச�

ஒேர ேவத�ய�ய���த�ர�ைத� ெகா�ட இர��அ�ல�அத�� ேம�ப�ட ேச�ம�க�ஆனா�அ��களி�
ேவ�ப�டஏ�பா�ஐேசாம�க� எனஅைழ�க�ப�க�ற�.அ��களி� ஏ�பா���இ�த ேவ�பா�
காரணமாக,அைண�ேச�ம�க���ரிேயா-ஐேசாெமரிச� ம��� க�டைம�� ஐேசாெமரிச�ஆக�யஇர��
வைகயானஐேசாெமரிஸ�ைத��ஆத��க� ெச���க��றன .

��ரிேயாேசாெமரிச�

ஒேரஇரசாயனம��� ேவத�ய�ய� ப�ைண��கைள� ெகா�டஆனா�ெவ�ேவ�இட�சா��த
ஏ�பா�கைள� ெகா�ட அைண�ேச�ம�க���ரிேயாேசாம�க� எனஅைழ�க�ப�க��றன.இைவ ேம��
ஆ��க�ஐேசாெமரிச� ம���வ�வ�ய�ஐேசாெமரிச� என ப�ரி�க�ப�க��றன.

அைண�கலைவகளி�ஆ��க�ஐேசாெமரிச�

��ப� அ�லாத த�ணி�க���ய க�ணா� பட�ைதஉ�வா���ஐேசாம�ஆ��க�ஐேசாம�க�அ�ல�
எ���ேயாம�க� எனஅைழ�க�ப�க�ற�.இைவ இர��வைகக�

வ�மான�-��வ�ப��த�ப�டஒளிைய க�கார த�ைசய�� �ழ��ஐேசாம� ெட���ேராஅ�ல� '�'அ�ல� '+'
ஐேசாம�ஆ��.

வ�மான�-��வ�ப��த�ப�டஒளிைய க�கார த�ைசய�� �ழ��ஐேசாம� �ேவா ஐேசாம� அ�ல� 'எ�', '-'
ஐேசாம�ஆ��.

'�' ம��� 'எ�'ஐேசாமரி� சமந�ைல கலைவ ேர�மி� கலைவ எ��அைழ�க�ப�க�ற�.

ஆ��க�ஐேசாெமரிச�த�� எ����கா�� :



வ�வ�ய�ஐேசாெமரிச�

ஈனிக� ெவ�ேவ�வ�வ�ய� ஏ�பா�க� காரணமாக ஹீ�ேடாேராெல���வளாக�களி� (ஒ����
ேம�ப�டவைக ஈனிக� ெகா�ட வளாக�க�)வ�வ�ய�ஐேசாெமரிச� காண�ப�க�ற�.

இத����க�யமாக 4 ம��� 6 ��சமமானஅைண�எ�கைள�ெகா�ட அைண�ேச�ம�களி�
காண�ப�க�ற�.அைண�எ� 4உட�உ�ளவளாக�களி�வ�வ�ய�ஐேசாெமரிச� :

ஈனிக� ெவ�ேவ�த�ைசகளி�இ��பதா� எ�.எ� 4 ெட�ராெஹ�ர�வளாக�க� ச��-�ரா��
ஐேசாெமரிஸ�ைத� கா�டா� .

MABCDஇ� 3வ�வ�ய�ஐேசாம�க�உ�ளன. 2-ச�� ம��� 1-�ரா��.

MA2B2 ச��கலான� ச�� ம��� �ரா��ஐேசாம�கைள� கா��க�ற�.

உதாரணமாக:

ML 6ஆ�ேடாெஹ�ர�வளாக�வ�வ�ய�ஐேசாெமரிஸ�ைத� கா�டா�. MA2B4 ச��கலான� ச��-�ரா��
ஐேசாெமரிஸ�ைத� கா��க�ற�.



எ����கா��: [Co (NH3) 4Cl2] +

MA3B3 ச��கலான��க-ெமரிடன�ஐேசாெமரிஸ�ைத� கா��க�ற�.

க�டைம�� ஐேசாெமரிச�

ஒேர ேவத�ய�ய���த�ர�ைத� ெகா�ட அைண�ேச�ம�களா� க�டைம�� ஐேசாெமரிச�
கா�ச��ப��த�ப�க�ற�,ஆனா�அ��களி� ேவ�ப�டஏ�பா�.இைவ ேம�� நா��வைககளாக
ப�ரி�க�ப���ளன:

இைண�� ஐேசாெமரிச�

இைண�� ஐேசாெமரிச�ஆ�ப�ேட��க��கைள�ெகா�ட அைண�ேச�ம�களா�
கா�ச��ப��த�ப�க�ற�.

எ����கா�டாக[Co(NH3)5No]So4 and [Co(NH3)5ONO]So4

அைண�ஐேசாெமரிச�

அைண�ஐேசாெமரிச�,அைண�ேச�ம�களி�இ����ெவ�ேவ�உேலாகஅயனிகளி� ேகஷனி�
ம���அனானி� ந��வன�க��க�ைடேயயான ஈனிக� பரிமா�ற� நைடெப�க�ற�.

எ����கா�டா: [Co(NH3)6][Cr(CN)6] and [Cr(NH3)6][Co(CN)6]



அயனியா�க�ஐேசாெமரிச�

ஒ� ச��கலானஉ�ப��உ�ளஎத�� அயனி ஒ� சா�த�யமான தைசநா��க���� பத�லாகஇ����ேபா�
அயனியா�க�ஐேசாெமரிச� எ�க�ற�.

எ����கா�டாக: [Co(NH3)5(SO4)]Br and [Co(NH3)5Br]SO4.

ைஹ�ேர� ஐேசாெமரிச�

ேசா�ேவ�ஐேசாம�க�அயனியா�க�ஐேசாெமரிஸ�த��ஒ� ச�ற�� ந�க��ஆ��,இத��உேலாக

அயனி�ட� ேநர�யாக ப�ைண�க�ப���ள நீ��ல��ற�� எ�ணி�ைகைய� ெபா���கலைவக�

ேவ�ப�க��றன.

உதாரண�த���:

 [Co(H2O)6]Cl3
 [Co(H2O)5Cl]Cl2.H2O
 [Co(H2O)4Cl2]Cl.2H2O
 [Co(H2O)3Cl3].3H2O

�கா�� ஐேசாெமரிச�

இ�த வைகய��, ஈனிக�ஐேசாெமரிஸ�ைத� கா��க��றன.



UNIT - II

2 Mark Questions

1.இர�டா� ந�ைல இைணத�ற� எ�றா� எ�ன?

2. ப�க��ல ந�ைலயா��ஆ�ற� எ�றா� எ�ன?

3.ஜா�ெட�ல� வ�ைள� எ�றா� எ�ன?

4.இைடந�ைல உேலாகஅயனிய�� ந�ற�ைத ப�ற� �ற��ப��க.

5. EAN எ�பைத வைரய�.

6.அைண�எ�வைரய� .

7. VB ெகா�ைகய�� ேகா�பா�க�இர�ைட ��.

8. ந�ைல�� த�ைம மாற��வைரய�.

9. ந�ைலமா��அைண�க�எ�றா� எ�ன?

10. ம�த அைண�க�எ�றா� எ�ன?

5 Mark Questions

1. ெவ�னரி�அைண�ெகா�ைகய����க�ய க��ேகா�க�யாைவ.

2. ச��வ�� ெகா�ைகைய ஒ�உதாரண��ட�வ�ள��க.

3.ஓ� ஈனிய�� மி��ைம அைண�ேச�ம�த�� ந�ைல��� த�ைமைய எ�வா� பாத��க�ற�?

4.அைண�� ேச�ம�களி� ஈனி��ல� ெகா�ைகைய வ�வரி.

5.அைண�� ேச�ம�களி�வ�ைனேவக ந�ைல��� த�ைம ம���ெவ�ப இய�கந�ைல��� த�ைம
ஆக�யவ�ைற வ�ள��க.



10 Mark Questions

1.உேலாக- ஈனி ப�ைண�� ப�ற�ய�ல���ஆ�ப��டா� ெகா�ைகய����க�யஅ�ச�கைள வ�வரி.

2. நா��க� ம��� எ��க�அைண�களி� ப�க��ல ப�ள�ைப ப�ற� வ�வரி.

3.அைண�� ேச�ம�களி� ந�ைல� த�ைமைய பாத���� காரணிகைள ப�ற� வ�வரி

ெவ�னரி� ெகா�ைக :ஆ�ப�� ெவ�ன�அவ�ைடய ச�ற��மி�கஒ��க�ைண�த

ெகா�ைகைய ��ெமாழி�தா�. CoCl3.6NH3, K4[Fe(CN)6] ேபா�றஅைண�� ேச�ம�களி�

உ�ளைம��கைள �ற��ப�ட இ�ெகா�ைக��ெமாழிய�ப�ட�.

க��ேகா�க�: 1.ஒ�ைமயஉேலாகஅயனி உ�ள�.அதைன ��ற� ஏைனயஅ��க�

அ�ல�ெதா�த�க�ஒ��கைம�க�ப���ளன.அ�ல� ஈத� ப�ைண�பா�

இைம�க�ப���ளன. ந�ந�ைல �ல���க�அ�ல�மா�� மி��ைம ெகா�ட அயனிக�

ைமயஅ��ட� ஈத� ப�ைண�ைப ெகா���ளன.

2.ைமயஉேலாகஅயனி�ட�அ�ல�அ��ட�உ�ச எ�ணி�ைகயாக எ�தைன

அ��க�அ�ல�ெதா�த�க� ப�ைண�� ெகா�ள���ேமாஅ�ேவஅ�ைமயஉேலாக

அயனிய��ஒ��க�ைணத�அ�ல�அைண�எ�என�ப��. ஈத� ப�ைண���ற ெதா�த�க� ஈனிக�
என�ப��.

3.ஒ�ெவா�உேலாக��ஒ��ற��ப��ட ஈத� எ�ைண�ெகா���ளன.

4.உேலாக�க�இர��வைகயானஇைணத�ற�கைள ெகா���ளன.அைவயாவன.

i)�தனிைல அ�ல�அயனியா�இைணத�ற�. ii)இர�டா� ந�ைல அ�ல�அயனியாக

இைணத�ற�.

5.உேலாகஅயனிைய�� ஈத� ப�ைண���ற ெதா�த�கைள��ெகா���ளேகாள�

ஒ��க�ைண�ேகாள�அ�ல�அைண�� ேகாள� என�ப��.

6.இர�டா� ந�ைல இைண�த�ற�க�ைமயஉேலாகஅயனிய����� �றெவளிய��

���த�� ெகா���ளன.இ�வா� ஈத� என� 6ஆகெகா���ளஉேலாக�களி�

அைண�களி� 6 ஈனிக�ஒ�ஒ��கான எ��க�ய�� 6�ைலகளி��உேலாகஅயனி அத�ைமய�த���
அைம���ளன. ஈத� எ�நா�� என�ெகா���ளஉேலாக�களி�

அைண�களி� நா�� ஈனிக�ஒ� ச�ர தளஅைம�ப�ேலா அ�ல�ஒ� நா��க�

அைம�ப�ேலா உ�ளன.அைண�� ேச�ம�க�மா�ற�ய ப�� கா�டவ�லைவயாகவஉ�ளன.

7.ஒ�ெவா� தனிம��அத��தனிைல ம���இர�டா� ந�ைலஆக�யஇ�

இைண�த�ற�கைள�� ந�ைற�ெச�ய எ�தனி�க��ற�.இ�ேதைவைய ந�ைறேவ�ற



இ�ேதைவைய ந�ைறேவ�ற ஒ� எத��மி�அயனி அேனக ேநர�களி�இ�வைககளி�

ெசய�ப�க�ற�.அதாவ�இ��தனிைல இைணத�ற�ம���இர�டா� ந�ைல இைணத�ற�ஆக�ய
இர�ைட�ேம ந�ைற�ெச�யலா�.

8.ைமயஉேலாகஅயனிய�� ம�ீ உ�ளமி� �ைம ம��� ஈனிக� ம�ீ�ளமி��ைம

ஆக�யவ�ற�� ந�கர மி��ைமேயஅைண�� ேச�ம�த�� ம�ீ�ளமி��ைமஆ��.

ச��வ�� ெகா�ைக ( எல��ரானி� ெகா�ைக):

அைண�க�உ�வாத�� ந�ைற��ற�ல���க�அ�ல�அயனிக� ப�� ெப�க��றன.

இ�ேவஅைண�களி� ஈத� ப�ைண�� இவ�ற��இ��கலா� எனஊக��கைவ�க�ற�.

அ�ேமானிய�உ��� உ�வா�� ேபா� ந�ைற��றஅேமானியா�ல��ற��உ�ள

ைஹ�ரஜ�அ�வ��இ��� ஒ�இைண எல��ரா�கைள ஒ� �ேரா�டா� ஏ���ெகா��அவ�ைற
ைந�ரஜ�உட� ப�க���� ெகா�க��றன.

H+ + :NH3 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ [H:NH3] அ�ல� [NH4]+

இ�வா�ஒ� ேகாபா���அயனி எல��ரா� ஏ�ப�யாக ெசய�ப�� 6அேமானியா

�ல���களி�இ��� 6இைணஎல��ரா�கைள வா�க� ெகா�க�ற�.இதனா� ேகாபா���

அயனிைய ��ற� ஒ� �த�ய எல��ரா� ேகாளவ�ட�உ�வாக�ற�.இ�த ேகாளவ�ட�த��

ப�னிர�� எல��ரா�க�உ�ளன.இ���ஒ� ந�ைலயானெதா��பா��.

ந�கர அ�எ� (EAN) ந�ைலயா�க� எ�:

ெபற�ப��அைணவ��உ�ளஉேலாக�அதைனஅ��தம�த வா�வ��அ�எ�ணி��

ந�கராகஇ��கேதைவயான எ�ணி�ைகய�� எல��ரா�கைள ெப��வைர அ�த உேலாக

அயனி வழ�� அ��க�அ�ல�ெதா�த�ய����� எல��ரா�க�இைணகைள ஏ�க

வ�ைழக��றனஎ�ற க��த�ைன ச��வ�� ெதரிவ��தா�.

இைணத�ற� ப�ைண�� ெகா�ைக (VBT):

இ�ெகா�ைக ச�ல சமய�களி� VBT எனேவா அ�ல� VB ெகா�ைக என��

அைழ�க�ப�க�ற�.

க��ேகா�க�:

1.ைமயஉேலாகஅ�அ�ல�அயனி அத� C.N. ��சமமான எ�ணி�ைக கா�யான s,p

ம��� dஆ�ப��டா�கைள ஏ�ப��த�த�க�ற�.இ�தஆ�ப��டா�க� ஈனிக�வழ�க���ய

எல��ரா�கைள ஏ�க�ற�.

2.இ�த கா�ஆ�ப��டா�க�இன�கல�பைட�� கல�ப�னஆ�ப��டா�கைள

ெகா��க��றன. கல�ப�னஆ�ப��டா�களி� எ�ணி�ைகஅ�ஆ�ப��டா�களி�



எ�ணி�ைக��சமமாகேவஇ����.இைவ கா�யாக�� சமஆ�ற�ெகா�டைவயாக��

ஒ� ந��சயமானவ�வ� ெகா�டைவயாக��இ����.

3.உேலாகஆ�ப��டா�க�� ஈனிஆ�ப��டா�� ேந� ெபா��த� வ�வான

ப�ைண��கைள ெகா��க��றன.

4.இனகல�ப�� ஈ�ப�� dஆ�ப��ட�,உ� (n-1) dஆ�ப��டலாகேவா ( d2sp3)அ�ல�

ெவளி ndஆ�ப��ட�ஆகேவா (sp3d2)இ��கலா�.இ�தஆ�ப��டா�கைள ெகா��

உ�வா��அைண�க��ைறேய தா� �ழ�ச� அைண�க�அ�ல�உ�ஆ�ப��டா�

அைண�க�எ���உய� �ழ�ச� அ�ல�ெவளிஆ�ப��ட�அைண�க�எ���அைழ�க�ப�க��றன.

5.ைமயஉேலாகஅயனிக���ஒ�ெவா� ஈனி�� ஒ�இைண எல��ரா�கைள

வழ��க��ற�.

6.உ�ஆ�ப��டா�களி�உ�ளப�ைண�ப��இ�லா உேலாக�க� ேவத��ப�ைண�ப�� ப��

ெப�வத��ைல.

7.அைண�இைணயாகாத எல��ரா�கைள ெகா�����மானா�,அ�பாரா கா�த�

த�ைம ெகா�டதாக��அ�வா�இைணயாக எல��ரா�க�இ�ைலயாய��அ� டயா

கா�த� த�ைம ெகா�டதாக��இ����.

8.ஒ�வ�வான ஈனி ெசய�ப��ேபா����(Hund’s)வ�த����ரணாக எல��ரா�க�

இைண�மா� ந���ப�த��க�ப�க�ற�.

ப�க� �ல ெகா�ைக (CFT):

ேப�ேதம���வா�ெல�ஆக�ேயாரா���ெமாழிய�ப�டஇ�ெகா�ைக�த��அயனி

ப�க�க���ம��ேம பய�ப�ட�. எனேவதா�இ�ப�க �ல� ெகா�ைக என�ப�ட�.

இத����க�யமாகைமயஉேலாகஅயனிய�� dஆ�ப��டா�க������ளஈனிக�ட�

இைடய�ைட அைட�� ப�க��லவ�ைனகைள ேதா��வ��க��றன.

��க�யஅ��ேகா�க�:

1.ஒ�அ�எ�ப�ைமயஉேலாகஅயனி�������ளஈனிக��ெகா�டெதா�அைம��

எனக�த�ப�க�ற�.

2.உேலாகஅயனி ம��� ஈனிக�ஆக�யவ�ற���இைடேயயானஇைட���ய ந�ைலமி�

ஈ��பா��.

3.ஆ�ப��டா� ேம�ெபா���வதாகஇ�� க�த�படவ��ைல.

4. ஈனிக� எத�� மி��ைம ெகா�டைவயாக�� ந�ந�ைல �ல���களாகேவா உ�ளன.

எத��மி��ைனஉேலாகஅயனி��அ�க��இ���மா� ஈனிக�ைமயஉேலாகஅயனிைய



ெந���க��றன. ேந�மி�அயனிய�� ேந� மி� �ைமயா� ந�ந�ைல �ல���க��ைன�

ெகா�க��றன.

5.உேலாகஅயனிய�� எல��ரா�க���� ஈனிகளி� எல��ரா�க���� ஏ�ப��

இைட��ஒ�ைற எத���பதாக உ�ள�.இ�த எத���� வ�ைசகைள உேலாக�த�� d

ஆ�ப��டா�க� ப�ள�பைட�� t2g ம��� egஆக�யஇ�ெதா�த�க�ஆவத�கான

காரணமா��.இ�த வ�ைளேவ ப�க��ல ப�ள�� என�ப��.

6.ைமயஅயனிைய �����ளஈனிகளி� எ�ணி�ைக��அவ�ற��ஒ��கைம���

ப�க��ல�ைத ந��ணய����.

7. ெவ�ேவ� ப�க��ல�க�ஐ�� dஆ�ப��டா�களி�ஒ��ஆ�ற�களி� ெவ�ேவ�

வ�ைள�கைள ேதா��வ����.

எ��க�அைண�களி� ப�ள��: எ��க�அைண�களி� 6 ஈனிக��ைமயஉேலாக

அயனிைய ��ற� எ��க�வ�வ�������ளன.இ�த ஒ��கைம�ப�� dx
2-dy

2
ம��� dz

2

ஆ�ப��டா�க� x,y ம��� zஅ��களி�வழிேய ஈனிகைள ேநா�க�அைம���ளன.ஆகேவ x, y

ம��� zஅ��க����இைடேயஅைம���ளஏைனயஆ� dஆ�ப��டா�கைள வ�ட இைவ

அத�க வ�ல��வ�ைச��உ�ளாக��றன.இத�காரணமாக dx
2-dy

2
ம��� dz

2

ஆ�ப��டா�களி�ஆ�ற�க� ஏைனய dஆ�ப��டா�களி�ஆ�ற�கைளவ�ட மி�த�யாக

அத�கரி�க�ற�. எ��க� ேச�ம�களி�உ�ளஆ�ற�ம�ட�க� கேீழ கா�ட�ப���ளன.

ச�ர தளஅைண�களி� ப�க��ல� ப�ள��: ச�ர தளஅைண�களி� zஅ�ச�� த�ைசய�� ஈனி க�ைடயா�.
எனேவ dz

2
ஆ�ப��ட��ஆ�ற� dxy-�ஆ�றைல வ�ட மிக���ைறவானதாகஆக�வ��க�ற�. எனேவஅ� dyz

ம��� dzx ஆக�யவ�ற�� ந�ைல�த�ைம��க��ட�த�ட சமமான ந�ைல� த�ைமைய� ெப�க�ற�. dyz
ம��� dzx ஆக�யவ�ைற dxy-�ஆ�ற���தலாகஉய�க�ற�. ச�ர�தள ேச�ம�க�உ�ளஆ�ற�
ம�ட�க� கேீழ

கா�ட�ப���ளன.



நா��க�அைணகளி� ப�க��ல� ப�ள��:ைமயஅயனிெயா��நா�� ஈனிகளா� நா��க�

ஒ��கைம�ப���ழ�ப���ள�. நா��க� ஒ��கைம�ப�� எ�த ஒ� d-ஆ�ப��டா��

ெந��க�வ�� ஈனிைய ேநா�க����யமாகஅைம�த���கவ��ைல. dxy, dyz ம��� dzx

ஆக�யைவ ஓரளவ���, ெந��க� வ�� ஈனிகைள ேநா�க�அைம���ளன. dx
2-dy

2
ம��� dz

2

ஆக�யைவ ெந��க�வ��அயனிக���இைடேயஅைம���ளன. எனேவ dxy, dyz ம��� dzx

ஆக�யவ�ற��ஆ�ற�க� dx
2-dy

2
ம��� dz

2
ஆக�யவ�ற��ைடயஆ�ற�கைள வ�ட

��தலாகஅத�கரி�க��றன.இ�வாறாகஇ�� ந�க�� dஆ�ப��ட� ப�ள�� எ��க�

அைண�களி� ந�க�வத�� ேநெரத�ராக நைடெப�க�ற� எனகா�க�ேறா�. நா��க�

ேச�ம�களி�உ�ளஆ�ற�ம�ட�க� கேீழ கா�ட�ப���ளன.

ப�க��ல�உ�த��ப��த�ஆ�ற� (CFSE):

ஒ� ேவத�ய�ய��ழ��,உேலாகஅயனிைய� ��ற���ளஉ� �ல�த�� சம�ச�ீந�ைலயா�இய�க�ப�டப�
ஆ�ற�அள�க�ெபா�வாக� ப�ரிக��றன. எ.கா. ம��� � 2ஜி ந�ைலக���இைடய�லானஆ�ற�
ேவ�பா�அ�ல� 10D q எனவழ�க�ப�க�ற� .�ைற�த t 2g ந�ைல��� ெச���ஒ�ெவா� எல��ரா�� -
4D qஅள��ல� கணினிைய உ�த��ப���க�ற� எ���, e g ந�ைல��� ெச��� எல��ரா� + 6D qஆ�
அைம�ைப ச�ீ�ைல�க�ற� எ���அ���க�ற� .அதாவ� t 2g 4D qஆ��ைற�க�ப�க�ற� ம��� e g
ந�ைல + 6D qஆ�உய��த�ப�க�ற� .

எ����கா�டாக, d 5 ம��� d 10அைம��க��கானஆ�ற��ந�கர மா�ற� கேீழ கா�ட�ப���ளப�
��ஜியமாகஇ����.



d 5 : - 3 (-4D q ) + 2 (+ 6D q ) = -12D q + 12D q = 0

d 10 : - 6 (-4D q ) + 4 (+ 6D q ) = -24D q + 24D q = 0

ஆ�ற�ம�ட�கைள� ப�ரி�பதா� ஏ�ப��ஆ�ற���ைற� “�கா�� �ல�உ�த��ப��த�ஆ�ற�
(எ�எஃ�எ�இ)” எனஅைழ�க�ப�க�ற�.

அைண�களி� கா�த ப��க�

ம�த�ய உேலாகஅயனிய��இைண�க�படாத எல��ரா�க�உ�ளேச�ம�க� ghuh கா�தமா�� .

ம�த�ய உேலாகஅயனி��இைண�க�படாத எல��ரா�க�இ�லாத ேச�ம�க� lah கா�தமா��.

கா�த�த����த�ற�ஒ� ச��கலான�ழ� ம��ேம��த�ர��ல� கண�க�ட�ப�க�ற�

M = √[n(n+2)] BM

BM = ேபா� கா�த�

அைண�களி� ந�ற�

ைமய மா�ற�உேலாகஅயனிய��இைண�க�படாத எல��ரா�க�உ�ளவளாக�க� ந�ற�ைத�
கா��க��றன.இ� 'd - d' மா�ற�.வளாக�களி� ந�ற�இைத� ெபா��த�:

i. உேலாகஅயனிய��இைண�க�படாத எல��ரா�களி� எ�ணி�ைக மா�ற�

ii. ஈனிக�இய��

iii.ம�த�ய மா�ற�உேலாகஅயனிய��ஆ�ச�ஜேன�ற ந�ைல

iv.ஒளிய��அைலநீள�உற��ச�ப��உமிழ�ப��

அைண�� ேகாள�த�� ஈனிக�வ�க�த�

எ����கா��: [Ni (H2O) 6] + 2 + en (aq)→ [Ni (H2O) 4en] +2 - ப�ைச ெவளி� நீல�

ஜா�ெட�ல� வ�ைள� (d9ஒ��கைம�ப��உ���ைல�): சமஆ�ற�ெப�ற எல��ரா�

ம�ட�களி�உ�ள, ேந�ேகா��வ�வ� ெப�ற�ராத�ல���க� ந�ைலயா�இ��பத��ைல.



அைவ ஒ�வ�த உ���ைல���உ�ளாக��றன,இதனா��ல��ற�� ச�ீைம த�ைம

�ைறக�ற�.இதனா� சமஆ�ற�ெப�ற எ

ல��ரா� ம�ட�க� ப�ள�க�ப�க��றன.இ�ேவ

ஜா�ெட�ல� வ�ைளவா��.

Cu2+அயனி எ����ெகா�ேவா�.அத� 3dஆ�ப��ட�� 9 எல��ரா�க�உ�ள.இ�த

அயனி எ��க�அைண�ஒ�ற��ைமய�த��இ����ேபா�அத� eg ம�ட�த�� ஒ� கா�

ஆ�ப��ட�இ����.ஜா�ெட�ல� வ�ைளவ��ப�இ�தைகயஅைம�� ���யமான

எ��க�யாகஇ��கஇயலா�அ�ஏேத��ஒ�வ�த�த�� உ���ைல�� இ����.

��க�ய��வ�: ச�லஅைண�களி�வ�வைம�ைப �ரி��ெகா�ளஇ�வ�ைள� நம��

உத�க�ற�.

�ல���ஆ�ப��டா� ெகா�ைக( MOT):�ல���ஆ�ப��டா� ெகா�ைகய��ப�ைமய

உேலாகஅயனிய�� த�கஅ�ஆ�ப��ட�க� ஈனிஆ�ப�ட�களி� ேம� ெபா���வதா�,

எ��க�அைண�கள�உேலாக ஈனி� ப�ைண�� உ�வாக�ற�.உேலாக ம���

ஈனிகளி�ைடயஅ�ஆ�ப��ட�க� ேந�ேகா��இைண���ல�இ�தைகய

ப�ைண��கைள ஏ�ப�க��றன.இ�த �ல���ஆ�ப��டா�க�அவ�ற�� த�ைமய��

ப�ைண�� ப�ைண�� எத�� அ�ல� ப�ைண�ப��லா ஆ�ப��டா�களாகஇ��கலா�.உேலாக

அயனிய�� 9இைண�த�ற���ஆ�ப��ட�க�உ�ளன.இவ�ற��ஆ�ஆ�ப��ட�க�

அதாவ� dz
2, dx

2-dy
2, s, px, py ம��� pz ஆக�யைவ ஈனி ப�ைண��களி� த�ைசய�ேலேய

உ�ளன. ம�ற���ஆ�ப��ட�க��அதாவ� dxy, dyz, dzx ஆக�யைவ πஅைம�ப��� ஏ�றவா�
ஆ���ப��த�ப���ளன.

ஈனி��ல� ெகா�ைக( LFT):அைண�களி�உ�ளப�ைண�ைப CFT�யந�ைலமி�வ�ைசயா�

ஆனதா�� (அயனி ப�ைண�பா��)அயனி� ப�ைண�பாக க��க�ற�. சக�ப�ைண��

இ��பத�கான சா�த�ய���கைள அ�கண�க�� எ���� ெகா�வத��ைல.

ஆனா� எல��ரா� �ழ�ச� உடனிைச� ( ESR), (NMR) ம���அ��க� நா���ைன

உடனிைச� ேபா�றஆ��க�அைண�களி� ஓரள� சக�ப�ைண���இ��பதாக

கா��க�ற�.இ�காரண�த�னா� தா� CFTஇ�ச�ேக மா�ற�யைம�க�ப�டவ�வ�

��ெமாழிய�ப�ட�.இத�ப� ெவளி�பைடயாக CFT-� சக�ப�ைண�ைப ���தாம�

அேதசமய�அைண�களி� சக�ப�ைண�ைப ச�ற��அ�மத����வைகய�� ச� எஃ� � CFT-�



��களி� ச�லஅ�பவவாய�லாக த�கவா� த���த�அைம�க�ப�டன.இ�வா�மா�ற�

அைம�க�ப�ட CFT-�வ�வேம ஈனி��ல�ெகா�ைக எனஅைழ�க�ப�க�ற�.

இ��தேபாத��� CFTய����� MOT��ெச��� சரீான ெகா�ைக மா�ற�ைத�� ச�ல

ேநர�களி� LFT எனெபா�வாகஅைழ�ப��உ��. கா�ட�,வ��க��ச� ேபா�ற ��தக

ஆச�ரிய�க� LFTஐ ACFT த���த�அைம�க�ப�டப�க��ல ெகா�ைக எ��அைழ�க��றன�.

ஆக LFT எ�ப� CFT ம���MOTஆக�யவ�ற��இைண�த வ�வ�ஆ��.இ�ெகா�ைக

ஈனி���உேலாகஅயனிக����இைடேய ந�ைலமி� ஈ��� வ�ைசக�இ��பைத

ஏ���ெகா���அேத ேநர�த�� உேலாகஅயனிஆ�ப��ட�க����, ஈனி

ஆ�ப��ட�க����இைடேய ச�ற�தள� சக� ப�ைண�ைப��அ�மத��க�ற�.உேலாகஅயனி

ம��� ஈனிஆக�யவ�ற�� த�ைமைய ெபா���, ப�ைண��ஆ�ப��டா�க� சக�ப�ைண��

வைகயாகஇ��கலா�.இத�� எல��ரா�க� ஈனி���உேலாக�த����இைடேய

க��ட�த�ட சமமாக ப�க�ட�ப������அ�ல� ப�ைண��ஆ�ப��ட�க�அயனி�

ப�ைண�� வைகயாகஇ��கலா�.இத�� ஈனிய�� ம�ீ��தலான எல��ரா�ெசற��

இ����.

ஆக LFT எ�ப� i)அயனிகளி� ேவத��ழ� காரணமாகஅவ�ற��உ�ஆ�ப��ட�க� ப�ள�

ப�வைத�� ii)அ�தைகய ப�ள�ப��வ�ைள�கைள ப�ற���வ�ள��� ெகா�ைகயா��.

அைண�களி� ந�ைல�த�ைம:

Mn+ + nL ⇌ [MLn]n+

எ�றவ�ைன�கான சமந�ைல மாற�� ப��வ�மா� தர�ப�க�ற�.

K = [M ] n+/[M] n+ [ L] n

K- எ�ப�உ�வாத� மாற��அ�ல�ந�ைல�த�ைம மாற�� என�ப�க�ற�.ஒ�அைணவ��

Kய�� மத��� ��தலாகஇ��ப��அத�ந�ைல�த�ைமைய��அத�கமாகஇ����.

நீ��கைரச�களி�அைண�� ேச�ம�க�உ�வாவைதஆரா��ேபா�இ�வ�த

ந�ைல�த�ைமக� கண�க�ெல���� ெகா�ள�பட ேவ���.அைவயாவன i) ெவ�ப இய�க

ந�ைல�த�ைம ம���iii)வ�ைனேவக ந�ைல�த�ைம.

1.ெவ�ப இய�கந�ைல�த�ைம: சமந�ைல ந�ப�தைனகைள பாத��க���ய ப�ைண��

ஆ�ற�க�, ந�ைல�த�ைம மாற��க�,ஆ��ஜேன�ற -ஒ��கஅ��த�க�ஆக�ய ப��க� ப�ற� இ�

��க�ற�. ப����எ�பவரி�����ப�அைண�க�அவ�ற�� ெவ�ப இய�கந�ைல�த�ைமய��

அ��பைடய�� ந�ைலயானம��� ந�ைலய�றஅைண�க�என



வ��க�ப���ளன. ந�ைலயானஅைண�க�கைரச�� ந�ைலயானைவயாகஇ����.

கைரச��த�த� தனி�த�ைமைய த�கைவ���ெகா���. ந�ைலய�றஅைண�க�

கைரச��அத���களாக ம�ீ �ைறய�� ச�ைத�� ந�ைலயானஅைண�க�ஊ���

அைண�க�என��அைழ�க�ப�க��றன. ந�ைலய�றஅைண�க�இய�பானஅைண�க�

என�ப�க��றன. ந�ைலயானஅைண�க�� K-ய�� மத��� ��த�இ����.

வ�ைனேவக ந�ைல�த�ைம:இ�கைரச��,அைண�களி�வ�ைனகளி�ைடய ேவக�க�,ேவத�

வ�ைனய��வழி �ைறக�,இைட ந�ைல அைண�க�உ�வாத�.அ�ெதாட�பானஒ� க�ள���ஆ�ற�க�

ஆக�யைவ ப�ற� ��க�ற�. டா� எ�பாரி�����ப�அைண�க�அவ�ற��வ�ைனேவக ந�ைல

த�ைமய��அ��பைடய�� ந�ைலமா��அ�ல�ம�த அைண�க�எனவ��க�ப���ளன.அைண��

ேகாள�த��உ�ளஒ��அ�ல�அத�� ேம�ப�ட ஈனிக�, ப�ற ஈனிகளா�வ�ைரவாக பத���

அைடய���யவைகய�� ஈனிகைள ெப�ற�����அைண�க�ந�ைலமா��அைண�க�ஆ��.ஒ�

அைண�தன�ஒ��அ�ல�அத�� ேம�ப�ட ஈனிகைள ப�ற ஈனிகளா� பத��� ெச��� த�ற�அத�

ந�ைலமா� த�ற� என�ப��. ம�த அைண�களி�உ�ளஒ��அ�ல�அத�� ேம�ப�ட ஈனிகைள ப�ற

ஈனிகளா� பத��� ெச�யஇயலா�.அ�ல�அ�வா�ெச�வ�க�னமாகஇ����.

எ����கா�� [Ni(CN)4]2-
அத�கமாக ந�ைல மாற���ய�, [Cr(CN)6]3-

ம�தமான�.

அைண�களி� ந�ைல� த�ைமைய பாத���� காரணிக�: ந�ைல�த�ைமைய ப��வ��

காரணிகைள ெபா��த� i)ைமயஉேலாகஅயனிய�� ப��க� ii) ஈனிகளி� ப��க� iii)

ெகா��க�ைண�� வ�ைள�.

1.ைமயஉேலாகஅயனி� ப��க�: a)ைமயஉேலாகஅயனிய��உ�வள�: ஒேர வ�தமான

ஈனிகைள உைடயஒ�தமி� �ைமைய ெப���ளஉேலாகஅயனிக�ைடயஅைண�களி�

ந�ைல�த�ைம அ��ேலாகஅயனிகளி�உ�வள�அத�கரி�கஅத�கரி�க�ைறக�ற�.
Ba2+>Sr2+>Ca2+>Mg2+>Mn2+>Fe2+>Co2+>Ni2+>Cu2+<Zn2+Ba2+>Sr2+>Ca2+>Mg2+

>Mn2+>Fe2+>Co2+>Ni2+>Cu2+<Zn2+

b)ைமயஉேலாகஅயனிய�� ம�ீ�ளமி��ைம:ஒேர வ�தமான ஈனிகைள�� க��ட�த�ட

சமமானஉ�வள�கைள ெகா�டைமயஉேலாகஅயனிகைள ெவ�ேவ�மி��ைமகைள��

ெகா�ட அைண�களி� ந�ைல�த�ைம அவ�ற�� ம�ீ�ளமி��ைம அத�கரி�கஅத�கரி�க

��க�ற�.

c)ைமயஉேலாகஅயனிய�� எல��ரா�ஒ��கைம��: (n-1)d ம�ட�த�� கா�ஆ�ப�ட�கைள

ெகா���ளஇைடந�ைல உேலாகஅயனிக� 8 ,18அ�ல� 20 எல��ரா�க�ெகா�ட

உேலாகஅயனிக� த��அைண�கைள வ�ட ந�ைல�த�ைம��தலாகஉ�ளஅைண�கைள

த�க��றன.

2. ஈனிகளி� ப��க�: a) ஈனிய��உ�வள�� மி��ைம��: ஈனி ச�ற�யதாகஇ���மாய��

அ�உேலாகஅயனிைய ெந��க� ந�ைலயான ப�ைண�ைப உ�வா�கஇய��.இேதேபா�

மி��ைம��தலாகஉ�ளஈனிக�வ�வான ப�ைண�� ஒ�ற�ைன உ�வா��க�ற�.

இ�வாறாக ஒ� ஈனி ந�ைலயானஅைணைவ� தரஅத���தலானமி� �ைம�� ச�ற�ய



உ�வள��வழிவ��க��றன.
NH3>H2O>F−NH3>H2O>F−

b) ஈனிகளி�இ��ைன த�����த�ற�: ந�ந�ைல ஈனி��அவ�ற�� ந�ைலயானஇ��ைன

த�����த�ற� எ�ணள�எ�வள��ெக�வள�அத�கமாகஇ���ேமாஅேதஅளவ���

அவ�ற��அைண�க�ைடய ந�ைல�த�ைம��அத�கமாகஇ����.

c) ஈனிய�� கார�த�ைம : ஈனிய�� கார�த�ைம எ�த அளவ���அத�கமாக உ�ளேதாஅ�த

அளவ���அ�எளிதாகஇைண எல��ரா�கைளைமயஅயனி��வழ�க�ட இய��.

d)அணிகளி� π- ப�ைண�� த��ஆ�ற�: CN-, CO ேபா�றஇைடந�ைல உேலாகஅயனிக�ட�

π-ப�ைண��க� தரவ�ல ஈனிக� ந�ைல�த�ைம��தலாகஉ�ளஅைண�கைள த�க��றன.

e) ெகா�ளிட தைட:ஒ� ஈய��வழ�� அ��ட�ஒ� ப�மனானெதா�த�இைண�க�ப��

இ��ப��அ�ல�அத��அ�காைமய��இ��ப��அ�த ப�மனானெதா�த����

வழ��வத���இைடேயயானவ�ல��வ�ைசகளினா�உேலாக-ஈனி இைண��

வ�வ�ழ�க�ற�.

3. ெகா��க�ைண�� வ�ைள�: ெகா��க�ைண�ப�� ஈ�ப�� ஈனிகளி�உ�ளவழ��

அ��களி� எ�ணி�ைகஅத�கரி���ேபா�அ�த��ெகா��க�ைண�� அைணவ��

ந�ைல�த�ைம அத�கரி���. ெகா��க�ைண�� அைண�களி� ந�ைல த�ைம��

அ�வைண�களி�உ�வள��வைளய�களி�உ�வளைவ� ெபா����இ����.
UNIT-V

2 Mark questions

1.ைஹ�ைர�க� எ�றா� எ�ன?

2.ைஹ�ைர�களி� பய�க�இர�ைட ��க.

3.உ�� வைக ைஹ�ைர�களி�அத��ரிய� த�ைம�கான காரண�யா�?

4. ேபாைர�க� எ�றா� எ�ன?

5. ேபாைர�களி�இர����க�ய பய�கைள த�க.

6. கா�ைப�க� எ�றா� எ�ன?

7. ேபாரா� கா�ைப� எ�வா� தயாரி�க�ப�க�ற�?

8.ைந�ைர�க� எ�றா� எ�ன?

9.ைந�ைர�களி� பய�கைள��.

10.ைந�ைர�க� எ�வா�வைக�ப��த�ப�க��றன?

11. தாமத�ழப�த�வைரய�.



5 Mark questions

1.உேலா ைஹ�ைர�கைள�ப�ற� ஒ��ற��� வைரக.

2. ேபாைர�க� எ�வா� தயாரி�க�ப�க��றன?

3. ேபாைர�களி���க�ய ப��க�யாைவ.

4. எ����கா��க�ட�கா�ைப�களி� ப��கைள வ�ள��க.

5. கா�ைப�களி���க�ய பய�க�யாைவ?

6. ேத��� ெசய�ப����ப�வா�க�க� எ�றா� எ�ன?உதாரண�த�க.

10 Mark questions

1.இைட�ெச�க�ைந�ைர�க� எ�றா� எ�ன?அைவ எ�வா�

ேதா��வ��க�ப�க��றன?அவ�ற���ற��ப�ட�த�கப��க�யாைவ?.

2.ைஹ�ைர�கைள வைக�ப��த�ஒ�ெவா�வைகய�� ெபா� ப��கைள த�க.

3.இைண���ப�த� ம��� தாமத��ப�த� எ�றா� எ�ன? எ����கா���ற�

வ�ள��க.

5.1 ஈரின�ேச�ம�க�

ைஹ�ைர�க�

ைஹ�ரஜ�அதைன வ�ட �ைறவான எல��ரா� கவ� த�ைம ெகா�ட தனிம�க�ட�த��

ஈரின�ேச�ம�க�ைஹ�ைர�க� என�ப�க��றன.இ�வைரயைறய��ப� H2O, H2S, NH3, PH3, HF, HCl, HBr

etc., ேபா�ற ேச�ம�க�ைஹ�ைர�க� என�ப�வத��ைல.அேலாக�க�ம���ைஹ�ரஜ�ெகா�ட

ஈரின�ேச�ம�க�ைஹ�ைர�க� என�ப�வத��ைல.

வைக�ப���த�

ைஹ�ைர�கைளைள ெகா��க���ய தனிம�களி� எல��ரா� கவ� த�ைமைய ெபா���

ைஹ�ைர�க�வைக�ப��த�ப�க��றன. ேபென� ப��வ�மா�வைக�ப��த�னா�.

1)உ�� ேபா�றைஹ�ைர�க�.

2)ஆவ�யாக���யஅ�ல� சக�ப�ைண�� ைஹ�ைர�க�.



3)உேலாக� ேபா�றைஹ�ைர�க�ம���

4) பலப�ைஹ�ைர�க�.

க��� ப��வ�மா�ைஹ�ைர�கைள வைக�ப��த�னா�.

1)உ�� ேபா�றஅ�ல�உ�பா��த ைஹ�ைர�க�.

2)ஆவ�யாக���யஅ�ல� சக�ப�ைண�� ைஹ�ைர�க�.

3)உேலாகைஹ�ைர�க�ம���

4) பலப�ைஹ�ைர�க�.

1.உ�� ேபா�றைஹ�ைர�க�:இைவ அயனிக� எ���அைழ�க�ப�க��றன. மிக��ைற�த எல��ரா�

கவ� த�ைம ெகா�ட தனிம�கேளஎல��ரா�கைளைஹ�ரஜ���இடமா�ற� ெச��உ�� ேபா�ற

ைஹ�ைர�கைளெகா��க����. IA, IIA ம��� IIIA ெதா�த� தனிம�க�இ�வைக

ைஹ�ைர�கைளெகா��க��றன.இவ�ற��வா��பா�இைய�MHxஆ��.இ�� x எ�ப�

உேலாக�த��ெதா�த�இைணத�ற�.

2.ஆவ�யாக���யஅ�ல� சகப�ைண�� ைஹ�ைர�க�:அத�க எல��ரா� கவ� த�ைமெகா�ட

தனிம�க�ைஹ�ரஜ�ட�எல��ரா�கைள பக���� ெகா�வதனா�இ�வைக ைஹ�ைர�க�

க�ைட�க��றன.இைவ XH(8-n) எ�ற ெபா�வா��பா� ெகா���ளன.இ�� n- எ�ப� தனிம�த�� ெதா�த�

எ�. III, IV, V, VI ம��� VII ெதா�த�உேலாக�க�இ�வைக ைஹ�ைர�கைள�ெகா��க��றன.

3.உேலாகைஹ�ைர�க�அ�ல�இைட�ெச�க�ைஹ�ைர�க�:இைடந�ைல� தனிம�க� ம���

அ�ம�உேலாக�க�ஆக�யைவ ைஹ�ரஜ�உட� ேச��� ெகா��க���யைஹ�ைர�க�உேலாக�

ேதா�ற� ெகா��உ�ளன.இைவ ந��சயமானஇய�� ெகா����கவ��ைல.இ�த ைஹ�ைர�களி�

உேலாக�களி�உ�ளஇைடெவளிகளி�ைஹ�ரஜ�அ��க�இட�ெப�வதாக ேதா��க�ற�. எனேவ

இைவ இைட�ெச�க�ைஹ�ைர�க� எ��அைழ�க�ப�க��றன.

4. பல�ப�ைஹ�ைர�க�அ�ல�அைண�ைஹ�ைர�க�: பல�ப�ைஹ�ைர�களி�இர��அ�ல�

அத�� ேம�ப�டைஹ�ரஜ�ப�ைண�க�ப���ளன.இ�வைகயான எ����கா��க� LiAlH4, LiBH4

ேபா�றஅைண�ைஹ�ைர�க�.

தயாரி�த�

1.உ�� ேபா�றைஹ�ைர�கைள தயாரி�த�: a) கார உேலாக�களி� IAைஹ�ைர�க�: த�க

ெவ�பந�ைலகளி��யஉேலாக�க�ம���ைஹ�ரஜ�ஆக�யைவ ேநர�யாக வ�ைன�ப��த�ப��இைவ



எளித�� ெபற�ப�க��றன.
700-800oC

2Li + H2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2LiH
400oC

2Na + H2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2NaH

b) காரம�உேலாக�களி�ைஹ�ைர�கள: கார உேலாக�க� தயாரி�க�ப�வ� ேபா�ேறஅேத�ைறய��

இைவக��தயாரி�க�ப�க��றன.
150-300 oC

Ca + H2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ CaH2

800 oC
Sr + H2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ SrH2

150 oC
Ba + H2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ BaH2

c) IIIA ெதா�த�ைஹ�ைர�க�:அ�மினிய��ேளாைரட�� ஈ�த� கைரச�ட���த�ய�ைஹ�ைரைட

அ�ல���த�ய�அ�மினிய�ைஹ�ைரைட வ�ைன�ப��த�அ�மினிய�ைஹ�ைர� தயாரி�க�ப�க�ற�.
ஈ�த�

AlCl3 + 3LiH ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ AlH3 +
3LiCl

ஈ�த�

AlCl3 + 3LiAlH4 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 4AlH3 +
3LiCl

2. சக�ப�ைண�� ைஹ�ைர�ைள தயாரி�த�: I) த�கதனிம�ைதைஹ�ரஜ�ட� ேநர�யாக வ�ைன�ப��த�

இைவ தயாரி�க�ப�க��றன.

F2 + H2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2HF

ii)உேலாக ேபாைர�க�, கா�ைப�க�,ைந�ைர�க�ம��� ச��ைச�க�ஆக�யவ�ைற

நீ�ட�வ�ைன�ப��த� சக�ப�ைண�� ைஹ�ைர�க�ெபற�ப�க��றன.
CaC2 + 2H2O ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ Ca(OH) 2 + C2H2

Al4C3 + 6H2O ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2Al2O3

+ 3CH4

Mg3N2 + 6H2O ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃
3Mg(OH)2 + 2NH3

iii)உேலாக ேபாைர�க�, கா�ைப�க�,ைந�ைர�க�ம��� ச��ைச�க�ஆக�யவ�ைற

நீ��தஅமில�க�ட�வ�ைன�ரி�� இவ�ைற� ெபறலா�.
Mg3B2 + 6HCl ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 3MgCl2 + B2H6



Mg2Si + 4HCl ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃
3MgCl2 + SiH4

iv)ஒ�உேலாக��ட�அ�ல�அத�ைடய ேச�ம��ட�ைந�ரஜைன வ�ைன�ப��த�
இவ�ைற� ெபறலா�.

AsCl3 + 6H ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ AsH3 3HCl

GeCl4 + 8H ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ GeH4 +
4HCl

v)��த�ய�அ�மினிய�ைஹ�ைர�ெகா�� த�கத�கஹாைலைட ஒ��க�இவ�ைற ெபறலா�.
SnCl4 + LiAlH4 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ LiCl + AlCl3 +

SnH4

GeCl4 + LiAlH4 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ LiCl +
AlCl3 + GeH4

3.உேலாகைஹ�ைர�கைள� தயாரி�த�: �மாரானஅ�ல�உய� ெவ�பந�ைலகளி�

ைஹ�ரஜ�பர�� கவர�ப�வதா�அ�ல�உ�கவர�ப�வதனா�உேலாகைஹ�ைர�க�ெபற�ப�க��றன.

எ����கா�டாக, 900 கனஅள�ைஹ�ரஜைன ெப�ேல�ய� பர�� கவ�க�ற�.இேத�ேபா��ஏைனய

உேலாக�க��ைஹ�ரஜைன பர��� கவ��ச� ெச��உேலாகைஹ�ைர�கைள�ெகா��க��றன.

மி�னா�ப��ப�� ேபா�ஒ�உேலாக�ைத எத���ைனயாக ெகா��அத�ம�ீைஹ�ரஜைன பர�� கவர

ெச���உேலாகைஹ�ைர�கைள� ெபறலா�.

4.பலப�ைஹ�ைர�கைள� தயாரி�த�:அ�மினிய� ஃ�ேளாைர�இ�தா�ய��உ�ள

அ�மினிய� ஃ�ேளாைர�உட���த�ய�ைஹ�ைர� ந�ைன�ப��த���த�ய�அ�மினிய�ைந�ேர��

ெபறலா�. ஈதரி� உ�ளஅ�மினிய��ேளாைர�ட���த�ய�ைஹ�ைர�ைடவ�ைன�ப��த���த�ய�

அ�மினிய�ைந�ைர�ைட ெபறலா�.
ஈ�த�

4LiH + AlCl3 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ LiAlH4 +
3LiCl

ப��க�

1.உ�� ேபா�றைஹ�ைர�களி� ப��க�:இைவ ெவ�ைமயானஅ�ல�ந�றம�ற

ெபா��க�.இைவ ெபா�வாகஅைற ெவ�பந�ைலய�� சாதாரணகைர�பா�களி�



கைரவத��ைல.

I) இைவ உய� ெவ�பந�ைலகளி� ச�ைதக��றன.
400-500oC

2NaH ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2Na + H2

LiH + H2O ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ LiOH + H2

II) நீ�, நீ��தஅமில�க�ஆ�கஹா�க� ேபா�றவ��ட�இைவ வ�ைன�ரி��

ைஹ�ரஜ�வா�ைவ ெகா��க��றன.
LiH + HCl ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ LiCl + H2

LiH + C2H5OH ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ C2H5OLi +
H2

இ�வ�ைன,உ�பா��த ைஹ�ைர�க�அத�க வ�ைன�த�ற�ெகா�டைவ எ�பைத கா��க��றன.இ�

ஏெனனி�MHஉ��களி��லஅமில�ஆக�யைஹ�ரஜ�மிக��வ��ைற�த�.இ�வாறாக H-
ம���

அத�உ��க�அதாவ�உ�பா��த ைஹ�ைர�க�, நீ� ேபா�ற மிக� �ைற�த அள� H+
த�� எ�த

ெபா��ட�உடன�யாக����ைமயாக��வ�ைன�ப�க��றன.எ����கா��.

NaH + H2O ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ NaOH + H2

iii)இைவ கா�ப�-ைட-ஆ�ைச�ட� ேச��� பா�ேம��கைள த�க��றன.
LiH + CO2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ HCOOLi

iv) கார ம�உேலாகைஹ�ைர�க�ைந�ரஜ�ட�வ�ைன�ரி�� அவ�ற��

ைஹ�ைர�கைள�ெகா��க��றன. கார உேலாகைஹ�ைர�க�ைந�ரஜ�உட�வ�ைன ப�வத��ைல.

3CaH2 + N2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ Ca3N2 + 3H2

v)உய� ெவ�பந�ைலகளி�இைவ ச�ற�த ஒ��ககாரணிகளாக� பய�ப�க��றன.
2CO + NaH ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ HCOONa

+ C

SiCl4 + 4NaH ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ SiH4 +
4NaCl

PbSO4 + 2CaH2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ PbS +
2Ca(OH)2



2. சக�ப�ைண�� ைஹ�ைர�களி� ப��க�: சகப�ைண�� ைஹ�ைர�க��ைற�த

உ��ந�ைல ம���ெகாத�ந�ைலகைள� ெகா���ளன.இைவஆவ�யாக��யைவ.

இவ�ற��ைடய�ல���களி� சகப�ைண�� உ�ள�எ�பைத �ற��ப���வைகய��இைவ கட�தா�

ெபா��களாகஉ�ளன.இைவ ஓரள�அயனி� ப�ைப�� ெகா���ளன.ைஹ�ைர�களி� ச�ல பால

ைஹ�ரஜ�கைள�ெகா���ளன. எ����கா��ேபாரா�ைஹ�ைர�க�.இைவ ேபாேர�க�

எ�றைழ�க�ப�க��றன.

I) ேபாேர�க�ஆவ�யாக��யைவ.இைத ெச����� ச�ைத�� ேபாராைன��

ைஹ�ரஜைன��ெகா��க��றன.

II) நீரிய கார�களா� ேபாேர�க� ச�ைத�க�ப�க��றன.

iii) நீரினா� ேபாேர�க� ச�ைத�க�ப��ைஹ�ரஜைன ெவளிேய��க��றன.

iv)ஆ�ச�ஜனா� ேபாேர�க�ஆ��ஜேன�ற�அைடக��றன. ேம��இைவ கா�ற��

ெவ��க��றன.

v)அேமானியா�ட� ேபாேர�க�வ�ைன�ரி�� ெவ�ேவ�வ�ைள�ெபா��கைள

ெகா��க��றன.
�ைற�த ெவ�பந�ைல

B2H6 + 2NH3 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃
B2H6.2NH3

B2H6 + NH3(excess) ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ (BN)n

உய� ெவ�பந�ைல

B2H6.2NH3 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ B2N3H6

vi) க���ப��த�ப�டந�ப�தைனகளி�ஹாலஜ�க� ேபாேர�க�ட�வ�ைன��ரிக��றன.
B2H6 + Cl2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ B2H5Cl + HCl

B2H6 + 3Cl2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2BCl3 +
3H2

vii) ேஹலஜ�அமில�க�ட� ேபாேர�க�வ�ைன�ரி�� �ேளாேரா ேபாேர�கைள

ெகா��க��றன.

3.உேலாகைஹ�ைர�களி� ப��க�:i) க�ன�த�ைம,உேலாக பளபள�� ம��� மி�



கட��ைக ேபா�றஉேலாக� ப��கைள ெகா���ளன.

ii)இ�த ைஹ�ைர�க�வ�வானஒ��ககாரணிகளா��.ைஹ�ரஜ�அ�ந�ைலய��

உ�ள�எ�பைத இ����க�ற�.

iii)உேலாகைஹ�ைர�களி�உ�ளைஹ�ரஜனி�அள� சரியானவ�த�த��அைமய

��யதாக��இ�ைல.

iv)உேலாகைஹ�ைர�க�உ�வா��ேபா� ெவ�ப�உ�கவர�படலா�அ�ல�

ெவளிய�ட�படலா�.

4. பலப�ைஹ�ைர�களி� ப��க�:

இத�கான ச�ற�த எ����கா����த�ய�அ�மினிய�ைஹ�ைரடா��.

I)இ�ஒ� ந�றம�ற, கா�ற�� ந�ைல�த���க���ய த��ம�.
ii)இதைன��ெச�தா� ச�ைதக�ற�.

2LiAlH4 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2LiH + 2Al +
3H2

iii)இ� நீரினா� ச�ைத�க�ப�க�ற�.வ�ைன தவீ�ரமாக உ�ள�.
2LiAlH4 + 4H2O ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ LiOH +

Al(OH)3 + 4H2

iv)இ� ஈ�தரி� கைரக�ற�.இ�கைரச�ஒ�வ�வானஒ��ககாரணியாக ெசய�ப�க�ற�.இ�

ஆ��ைஹ�கைளஆ�கஹா�களாக ஒ���க�ற�.
LiAlH4

RCHO + 4[H] ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ RCH2OH

v) ச���க�, ��, ேபாரா�,அ�மினிய� ம���ெஜ�ேமனிய�ஆக�யவ�ற��

ைஹ�ைர�கைள தயாரி�கஇ� பய�ப�க�ற�.

பய�க�

1. நீ�,ஹாலஜ�அமில�க� ேபா�றஆவ�யா��அ��பைடயானைஹ�ைர�களி� பய�க�ந��

அற�ய�ப���ளன.

2. க�ெள�ச�ம���ஆ�டா� ���கவ�ைனஆக�யவ�ற��உ�� ேபா�றைஹ�ைர�க� பய�ப�க��றன.

3.உ�� ேபா�றைஹ�ைர�க� நீரினா� எளித�� நீரா�ப��க�ப��ஏராளமானஅளவ��



ைஹ�ரஜைன ெகா��க��றன.

4. கரிம� ேச�ம�களி�உ�ளமிக�ச�ற�தள� நீைர��ட கா�ச�ய�ைஹ�ைர�ெகா��

ந��ணய��க����.

5. எரிெபா�ளாகஅ�ல�எரிெபா��ட� ேச���� ெபா�ளாக ேபாரா�ைஹ�ைர�

ெபரி�� பய�ப�க��றன.

6.உேலாகவ�ய�� ச�ல சகப�ைண�� ைஹ�ைர�க�ஒ��ககாரணிகளாக பய�ப�க��றன.

7. பலப�யா�க�வ�ைனகளி�ைடேபாேர�ஒ�வ�ைனேவக மா�ற�யாக பய�ப�க�ற�.இ�ஒ�ஒ��க

காரணியாக�� ப�றைவ�� �வாைல��� பய�ப�க��ற�.

8.உேலாகைஹ�ைர�க�மிக�ச�ற�த ஒ��ககாரணிகளா��.

9. ெவ�ற�ட �ழா�க�,வ�ைனேவக மா�ற�யாக ெசய�ப��உேலாக�க�ஆக�யவ�ைற

ெப�மளவ�� தயாரி�க��உேலாகவ�ய��ஒ��ககாரணியாக��உேலாகஆ�ைச�க� பய�ப�க��றன.

10. ச���க� ��ம��� ஏைனய��க�யைஹ�ைர�கைள தயாரி�பத����த�ய�

அ�மினிய�ைந�ேர��பய�ப�க�ற�.

11. கரிம ேவத�ய�ய����த�ய�அ�மினிய�ைஹ�ைர�ஒ�ஒ��ககாரணியாக

பய�ப�க�ற�.

ேபாைர�க�

உேலாக�க� ேபா��எல��ரா� கவ� த�ைமைய �ைறவாக ெகா���ள

தனிம�க� ேபாரா�ட� ேச��� ெகா��க���ய ஈரின ேச�ம�கேள ேபாைர�களா��.

ைஹ�ரஜ�,ஆ�ச�ஜ�,ைந�ரஜ�அ�ல�கா�ப�ஆக�யவ��ட�ெகா��க���ய ஈரின ேச�ம�க�

ேபாைர�க�எ��க�த�ப�வத��ைல.

வைக�ப���த�:

அற�ய�ப�ட ேபாைர�களி� ெப��பாலானைவ இைடந�ைல தனிம�களி�ைடயைவ

ஆ��.அேனகமாக ேபாைர�க�உலக ப��க�ெகா���ளன,ஆைகயா�

ைஹ�ைர�க�ம��� கா�ைப�க� ேபா�� ேபாைர�கைள வைக�ப��த��யா�.

ெப��பாலான ேபாைர�க�இைட�ெச�க�ெபா��களா��.இவ�ற��இைய�களி�

அ��பைடய��இவ�ைற MB, MB2,MB4, MB6,M2B, M3B2 ம��� M3B4வைகக� எ��



வைக�ப��தலா�.
தயாரி�த�

1. தனிம�க� ேநர�யாக ேச�வதனா�

. 1150oC

Cr + nB ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ CrBn

2. ேபாரா�அ�ல� ேபாரா� �ைர ஆ�ைச� ம��� கா�ப�ைடஆ�ைசைட ஒ��க�ெபறலா�.
1800oC

Sc2O3 + 7B ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2ScB2 +
3BO

2000oC
MO + 3B2O3 + 10C ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ MB6

+ 10CO

3.ைஹ�ரஜ�ெகா�� சகஒ��க� ெச��ைஹ�ரஜ��ழ�� ேபாரா� ேஹைல�ம���

ஆவ�யாக���யஉேலாகைஹைல�ஆக�யவ�ற�� கலைவ��ெச�ய�ப�க�ற�.
1300oC

2TiCl4 + 4BCl3 + 10H2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃

2TiB2 + 20HCl

4. ேபாரா� கா�ைப�ெகா��உேலாகஆ�ைசைட ஒ��க� ெச��:இ�ஒ�ெதாழி�

�ைறயா��.
1600oC

Eu2O3 + 3B4C ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2EuB6 +
3CO

7Ti + 3B4C + B2O3 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 7TiB2

+ 3CO

ப��க�:

அேனக ேபாைர�க�உேலாக ப��க�ெகா���ளன.உய�உ��ந�ைல, மிக அத�கமான

க�ன� த�ைமைய��,உய��த மி�கட��த�றைன��ெகா���ளன.அேனக

ைடேபாைர�க� பாரா கா��� த�ைம ெகா�டைவ,ஆனா� ச��ேகானிய� ேபாைர�க�



ைடயா த�ைம ெகா�ட�.

1.ஆ��ஜேன�ற காரணிக�ட�:ஆ��ஜேன�ற காரணிக�ட�உேலாக

ேபாைர�க�ம�தமாக ெசய�ப�க��றன. மிக உய��த ெவ�ப ந�ைலகளி��ட கா�ற�� பல ேபாைர�க�

ந�ைலயாகஉ�ளன.�ேளாரின, �ேளாரி�,ைந�ரி� அமில�அ�ல�

ைஹ�ரஜ�ெப�ரா�ைச� ேபா�றவ�மி�ஆ��ஜேன�ற�க� ேபாைர�கைள

ச�ைத�க��றன.

2.அமில�க�ட� :ைஹ�ேரா�ேளாரி� அமில�,ைஹ�ேரா�ேளாரி� அமில� ம��� நீ��த ச�ப��ரி�

அமில� ேபா�றஅமில�களா� ேபாைர�க� தா�க�ப�வத��ைல.ஆய���அட� ச�ப��ரி� அமில� ம���

அட�ைந�ரி� அமில�ஆக�யைவ ேபாைர�கைள ச�ைதக��றன.

3. கார�க�ட�:அேனக ேபாைர�க�கார�க�ட�வ�ைன� �ரிவத��ைல. மிக�ச�ல ம��� ெம�வாக

வ�ைன �ரிக��றன.

4.ஹாலஜ�க�உட�வ�ைன: எ�லா வைக ேபாைர�க�ட�� �ேளாரி�வ�ைன

�ரிக�ற� ம�றஹாலஜ�க��ைற�த ேவக��ட�வ�ைன��ரிக��றன.

பய�க�:

1.வ��தக ேபாைர�க� தீ தா�கவ�ல��களா��.

2. TiB2, ZrB2 ம���CrB2 ேபா�றஇைடந�ைல உேலாக ேபாைர�க�வ�ைசயாழிகளி�

ப�ேள�க�, ரா�ெக��ைனக�அன�அைற ����க� ேபா�றவ�ற��� பய�ப�க��றன.

3.�ைசக�, ெவ�ப இைண�தக�க�,ஊ�ைல��ழா�க�,உய� ெவ�பந�ைல

அ��க�உைலகளி� பய�ப�� ெபா��க�ஆக�யவ�ைற தயாரி�க பய�ப�க��றன.

4. எ.◌.்�ெதாழி�சாைலய�� ெப�ேராேபாரா� பய�ப�க�ற�.

5. ேபாைர�க� ம��� ேபாரா� கா�ைப�க�ஆக�யைவ ந���ரா� கவச�களாக�

பய�ப�க��றன.

கா�ைப�க�

கா�பைன வ�ட அத�க ேந�மி� த�ைம ெகா���ளதனிம�க�ட�கா�ப� ேச���

ெகா��க���ய ஈரின ேச�ம�கேள கா�ைப�களா��.

வைக�ப���த�



கா�ைப�களி�உ�ளப�ைண��களி�அ��பைடய��இைவ ப��வ�� நா��வைககளாக

வைக�ப��த�ப�க��றன.

1)அயனி அ�ல�உ�� ேபா�ற கா�ைப�க�

2) சக�ப�ைண�� கா�ைப�க�

3)உேலாக கா�ைப�க�அ�ல�இைட�ெச�க� கா�ைப�க�ம���

4)வர��ந�ைல� கா�ைப�க�

1)அயனி அ�ல�உ�� ேபா�ற கா�ைப�க�: IA, IIA ம��� IIIA ெதா�த�களி�உேலாக�களினா�இைவ

உ�வாக��றன.அயனிகா�ைப�க� ப��வ�மா�வைக�ப��த�ப�க��றன. I)அச��ைல��க�-இைவ

நீரா�ப��ப�� ேபா�அச����ைன ெகா��க��றன. II) ெம�ைன�க� -இைவ நீரா�ப��ப�� ேபா�

ம�ீேதைன ெகா��க��றன., iii)அ�ைலைல�க�-இைவ நீரா�ப��ப�� ேபா�

அ��ைன ெகா��க��றன. எ����கா��,�ைறேய Cac2, Be2C, Mg2C3.

2) சக�ப�ைண�� கா�ைப�க�ேபாரா� கா�ைப� ம��� ச���க�கா�ைப�ஆக�யைவ சக�ப�ைண��

கா�ைப�க�ஆ��.
3)இைட�ெச�க� கா�ைப�க�: 1.3 Ao-ஐவ�ட அ�ல���தலானஅ�ஆர�கைள ெகா�ட இைடந�ைல

உேலாக�களா�இைவ உ�வா�க�ப�க��றனஆரவ�க�த� RM /RC 1:0.41 or 1:0.59 ஆகஇ��த�

ேவ���.அ�வா�இ��தா�தா�ெந��க� ெபாத��� அைம�க�ப�டஉேலாக கனச�ரஅணி

ேகாைவய���ளஇைடெவளிகளி�அணிேகாைவைய ச�ைத�காம� கா�ப�அ��க� �க����.

இ�வாறாக IVA, VA ம��� VIA ெதா�த�இைடந�ைல உேலாக�க�இைட�ெச�க� கா��கைள

த�க��றன.இைவ இ�வைக�ப�� i)MC (M = Ti, Zr, Hf, V, Nb, Ta, Mo, W ) ம��� ii) M2C (V, Mo,
W ).

4.வர�� ந�ைல கா�ைப�க�: Fe, Mn, Co, Ni ம��� Crஆக�யவ�ற��அ�ஆர�க� 1.3 Ao -ஐவ�ட

�ைற�.இத��மா�கன�ீ ஒ�வ�த�வ�ல��. எனேவஉேலாக�த��உ�ளஎ��க��ைளக� ச�ற�யைவ.ஆக

உேலாகஅணிேகாைவைய ச�ைத�காம�இவ�ற�� கா�ப�அ��க���இட�அளி�கஇயலா�. எனேவ

இ�வைக கா�ைப�களி�உேலாகஅணி�ேகாைவக�உ���ைலவைடக��றன.இ�வாறாகஇ�வைக�

கா�ைப�க�அவ�ற�� ப��களி�அயனி� கா�ைப�க����இைட�ெச�க� கா�ைப�க����

இைட�ப�டந�ைலய��உ�ளன.இவ�ற�� RM /RC வ�க�த� 0.60 to 0.61வைர உ�ளதாக

காண�ப���ளன.இத����� இைவ இைட�ெச�க� கா�ைப�க���அ�காைமய��இட�ெப�க��றன.

இைவ ந�ைல�த�ைம �ைறவானைவ. நீரா�ப��க�ப��ைஹ�ேரா கா�ப� ம���ைஹ�ரஜ�

ஆக�யைவ ெகா�ட கலைவைய ெவளிவ��க��றன. எ����கா��. Fe3C, Mn3C.



தயாரி�த�

1.உேலாக�களி�இ���: ச�ல உேலாக�க���ெச�ய�ப��ேபா� கா�ப�உட�

ேநர�யாக��க��றன.
Li + 2C ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ Li2C2

2Ag + 2C ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ Ag2C2

3Fe + C ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ Fe3C

3Mn + C ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ Mn3C

2. உேலாகஆ�ைச�களி����:உேலாகஆ�ைச�க� க�கரி�ட���ெச�ய�ப��ேபா�

கா�ைப�க� க�ைட�க��றன.

CaO + 3C ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ CaC2 + CO ↑

SiO2 + 3C ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ SiC + 2CO ↑

2Al2O3 + 9C ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ Al4C4 + 6CO↑

3.உேலாக கா�பேன�இ����:ஆ�ச�ஜேன�ற�அைடய���யஉேலாக�த��

��னிைலய�� கா�ப�ட�உேலாக கா�பேன���ெச�ய�ப�க�ற�.
BaCO3 + 3Mg + C ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 3MgO

+ BaC2

4.அச�����அ�ல�எ�த��னி����:��ெச�ய�ப�டஉேலாக�அ�ல�அத�

ஆ�ைச��ம�ீஅச�����அ�ல�எ�த���ெச��த�ப��ேபா�உேலாக�த�� கா�ைப� க�ைட�க�ற�.
4Li + C2H2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ Li2C2 +

2LiH

Ag2O + C2H2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ Ag2C2 +
H2O

5.��ெச�ய�ப�டஉேலாக�களி� ம�ீ கா�ப� ேமானா�ைச�ெச��த�ப��கா�ைப�

ெபற�ப�க�ற�.

6Al + 3CO ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ Al4C3 + Al2O3

6. கா�ப�ட�ைஹ�ரா�ைச�க�,ைந�ேர��க� ம��� பா�ேப���க���



ெச�ய�ப��கா�ைப�ெபற�ப�க�ற�.
2Mg(OH) 2 + 4C ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2MgC2 +

2H2O + O2

Ca3N2 + 6C ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 3CaC2 + N2

4AlPO4 + 19C ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ Al4C3 +
4P + 16CO

ப��க�

1. ெபா�வாகஉேலாக கா�ைப�க���ைமயான ந�ைலய�� மி��வானைவயாக��ஒளி��க

��யைவயாக��இ����.இைவ த��ம ந�ைலய�� மி�வ�ைச கட�தாெபா��களாக��உ�ளன.இைவ

நீ� அ�ல�அமில�களா� எளித�� ச�ைத�க�ப��அ�பா���ைஹ�ேராகா�ப�கைள ெகா��க��றன.

இைவ வ�வானஒ��ககரணிக�.

2. நாணயஉலக கா�ைபடாக�ய கா�ப� அச���ைல� க�� ப��� ந�றமான�.இதைன 120oC ����

ெச�தா�இ�ெவ��க�ற�.இதைன நீ��தைஹ�ேரா�ேளாரி� அமில�அ�ல�ெபா�டாச�ய� சயைன�

கைரச��கைர�தா�இ�அச����ைன ெவளிவ��க�ற�.

3. ெபரி�ய� கா�ைப� ம���அ�மினிய� கா�ைப�ஆக�யைவ நீரா�ப��க�ப��ேபா� ம�ீேதைன

த�க��ற�. Mg2C3 நீரா�ப��க�ப��ேபா�அச�����த�க�ற�.

4. சக�ப�ைண�� கா�ைப�களி� ச���க�கா�ைப���க�யமான�.இ�மிக மிக

க�னமான�. ேவத�வ�ைனய�� ம�தமாகஉ�ள�. 2000oC ��க�ீ ச�ைதவத��ைல.உய� ெவ�ப ந�ைலகளி�

ம��ேமஇ� ேவத�வ�ைன ெபா��களா� தா�க�ப�க�ற�. ச���கா� கா�ைப� ம�ச�, ப�ைச அ�ல� நீல

ந�றமாக உ�ள�.இ�மி��த பளபள�� த�ைம ெகா�ட�.இ�ைஹ�ேரா�ேளாரி� அமில�தா�

தா�க�ப�வத��ைல. கா�ற��உ�ளஉ�க�ய NaOH-ஆ�இ�ஆ�ச�ஜேன�ற�ப�க�ற�.

5.இைட�ெச�க� கா�ைப�க�உேலாக� த�ைம ெகா�டைவயாக��ஒளி

ஊ��வாதைவயாக��உ�ளன. ெவ�ப� தா�கவ�ல கா�ைப�க�மிக மிக�க�னமான�. ச�லைவர�த��

க�ன�த�ைம எ���அளவ���உ�ளன.இைவ மி��த மி�கட��த�ற�ெகா���ளன.இவ�ற�� பல

ேவத�வ�ைனகளி� ப�� ெப�வேதஇ�ைல. தவீ�ரமான ந�ப�தைனகளி��டஇைவ ேவத�வ�ைன

ெபா��களா� தா�க�ப�வத��ைல. ட��ட�கா�ைப� ம��� மா���ன� கா�ைப�கைள� தவ�ர ம�ற

எ�லா கா�ைப�க��அைவ எ�த உேலாக�களி�இ��� ெபற�ப�டனேவா அ�த உேலாக�களி�



உ��ந�ைலகைளவ�ட உய� ெவ�ப ந�ைலகளி�உ��க��றன.

பய�க�

1. ெபா�வாக, கா�ைப�க�மிக�� க�னமானைவ. எனேவஅைவ த�ற�மி�க ேத����

ெபா��களாக��,�ைளய��� ம���ெவ��க�வ�களாக�� பய�ப�க��றன.

2. ச���க�கா�ைப�ஒ� ேத���� ெபா�ளாக பய�ப�க�ற�.இ�உேலாகவ�ய�ஒ�

ஆ��ஜ� நீ�க�யாக��, மி�உைலகளி� ஒ� தைட ெபா�ளாக�� பய�ப�க�ற�.

3.உேலாகவ�ய��கா�ைப�க�ஒ��ககாரணிகளாக ெசய�ப�க��றன. ேம��அைவ மி� ெவ�ப

ஆ�வ��� பய�ப�க��றன.உைல���சாக�� கா�ைப�க� பய�ப�க��றன.

5.உய� ேவக க�வ�க� தயாரி�க ட��ட�கா�ைப� பய�ப�க�ற�.

6.ைவர�ைத ெவ��வத���, மைலகளி��ைளய�ட��,ஒளிவ�ள��களி�இைழகளாக��, மி�

உைலகளி� மி��ைனகளாக�� பய�ப�க�ற�.

7. ம�ீேதைன தயாரி�பத��அ�மினிய� கா�ைப� பய�ப�க�ற�.

8.அச����ைன தயாரி�பத�� கா�ச�ய� கா�ைப� பய�ப�க�ற�.

ைந�ைர�க�

ேந�மி� த�ைம ெகா�ட தனிம�க�ட�அ�ல�ைந�ரஜைன வ�ட �ைற�த எத��மி�

த�ைம ெகா�ட தனிம�க�ட�ைந�ரஜ� ேச��� ெகா��க���ய ஈரின� ேச�ம�கேளைந�ேர��க�

ஆ��.

வைக�ப���த�

இவ�ைற ப��வ�மா�வைக�ப��தலா� 1.அயனி ைந�ைர� 2. சக�ப�ைண�� ைந�ைர� ம��� 3.

உேலாகஅ�ல�இைட�ெச�க�ைந�ைர�.

1.அயனி ைந�ைர�க�: எத�� இைணத�ற����ெகா�டைந�ரஜனி���� இ�த

ைந�ைர��க�ெபற�ப�க��றன.வழ�கமானஇைணத�ற�வா��பா���ப�

�ற��ப�ட�ப�க��றன. கா�ப� (I) ம���ெதா�த�(II)உேலாக�க� (ெம��ரி ம��� ேதாரிய� தவ�ர)

ஆக�யைவ இ�வைக ைந�ைர�கைள ெகா��க��றன.இைவ ப�ம�க�

த��ம�க��க�.

2. சகப�ைண�� ைந�ைர�க�:உேலாக� ம���ைந�ரஜ�அ��க�இைடேய

எல��ரா�க� ப�கீடைடவதா� சக�ப�ைண�� ைந�ைர�க�உ�வாக��றன.இைவ



ஆவ�யாக���யைந�ைர�க�.ைஹ�ரஜ�, கா�ப�, ச���க�, பா�பர� ேபா�ற

தனிம�க�இ�வைக ைந�ைர�கைள ெகா��க��றன. ேபாரா� ம���அ�மினிய� ேபா�ற��றாவ�

ெதா�த� தனிம�களி���� ெபற�ப��ைந�ைர�க�ஆவ�யா காதைவ. தா�ய�ைத தவ�ர ேபாரா�

ெதா�த�ய�� உ�ளஅைன��தனிம�க��MN எ�றவைக ைந�ைர�கைள� ெகா��க��றன. எளிய

ைந�ைர�க�அைன��� சக�ப�ைண�� ேச�ம�க�.

3.உேலாகஅ�ல�இைட�ெச�க�ைந�ைர�க�:உேலாகஅைம��களி�உ�ள

ெபா��களி�ைந�ரஜ�அ��க�இட� ெப�வதனா�உ�டாக���யஉ�ைமயான

இைட�ெச�க� ேச�ம�கேளஇைவ.அணி�ேகாைவய��உ�ளஎ��க��ைளகளி�

ைஹ�ரஜ�அ��கைள அ�மத����அளவ���இ�த ைந�ைர�களி�அ�ஆர�

அத�கமாக உ�ள�. IIIA, IVA ம��� VAஆக�ய ெதா�த�இைடந�ைல� தனிம�க�MN ( M = Sc, Ce, La, Pr,

Ti, Zr, Hf, V, Nb, Ta) எ�றவைக ைந�ைர�கைள ெகா��க��றன. Mo2N, W2N, Mn4N ம��� Fe4N

ஏைனயைந�ைர�கைள இவ�ைற ஒ�தஉேலாக�க�ெகா��க��றன.

தயாரி�த�

1. ேநர� ேச��ைகய�னா�:உய� ெவ�ப ந�ைலகளி� பலஉேலாக�கேளா�ைந�ரஜ�

ேச�க�ற�.ைந�ைரடாக மா�ற�பட ேவ��யஉேலாக� மி��ைனகளாக எ����

ெகா�ள�ப�க�ற�.ைந�ரஜ��ழ��இ�மி��ைனக��க�ைடேய மி�வ��

ஏ�ப��த�ப�மானா�ைந�ைர�க�க� க�ைட�க��றன.இ��ைறய����த�ய�, கா�ச�ய�, ெம�னசீ�ய�,

ேபாரா�,அ�மினிய�, ச���க�ம����ேராமிய�ைந�ைர�க� தயாரி�க�ப�க��றன.
6Li + N2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2Li3N

3Mg + N2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ Mg3N

2B + N2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2BN

2.உேலாக�கைள அ�ல�உேலாகஆ�ைச�கைள அ�ேமானியாவ����ெச��:

உேலாக�கைள அ�ல�உேலாகஆ�ைச�க�உய� ெவ�ப ந�ைலகளி�அேமானியா

��னிைலய����ெச�தா�உேலாகஆ�ைச�க� க�ைட�க��றன. கா�ப�,ஜி��, ேபாரா�,அ�மினிய�,

ேகாபா�� ம��� ந��க�ைந�ைர�க�இ��ைறய�� தயாரி�க�ப�க��றன.
6Cu + 2NH3 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2Cu3N +

3H2



ZnO + 2NH3 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ Zn3N2 +
3H2O

B2O3 + 2NH3 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2BN +
3H2O

3.அைம�க�ம���இைம�களி�இ���:��ெச��� ேபா�அைம�க�ம���

இைம�க�ஆக�யைவ ச�ைத�� ைந�ைர�கைள� ெகா��க��றன.
3Ba(NH2)2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ Ba3N2 +

4NH3

As2(NH)3 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2AsN +
NH3

B2(NH)3 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2BN + NH3

4.உேலாகஆ�ைச�களி����: ச��ேகானிய�,அ�மினிய� ம��� ேபாரா� ேபா�ற ச�லஉேலாக�களி�

ைந�ைர�கைள அவ�ற��ஆ�ைச�, கா�ப� ம���ைந�ரஜ�உட� ேச�����ெச��ெபறலா�.
3Ba(NH2)2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ Ba3N2 +

4NH3

As2(NH)3 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2AsN +
NH3

B2(NH)3 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2BN + NH3

5. தனிம�களி� ம�ீைந�ரி�ஆ�ைச�வ�ைனப�வதனா�:ைந�ரி�ஆ�ைச���னிைலய�� ேபாராைன

��ெச�வதனா� ேபாரா�ைந�ைர� க�ைட�க�ற�.
5B + 3NO ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ B2O3 + 3BN

6.ைஹ�ைர�களி����: ச�ல உேலாக�கைளைந�ரஜ���னிைலய����ெச�தா�ைந�ைர�க�

க�ைட�க��றன.
3MgH2 + 2N2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ MgN2 +

2NH3↑

7.�ேளாைர�களி����:ஐ�� ம���ஆறாவ�ெதா�த�கைள �ைறேயஇ��ைறய�� தயாரி�கலா�.

�ேளாைரைட அேமானியாஉட� கல�� 800oC ெவ�பந�ைலய��உ�ளஒ��ழாய��வழிேய கலைவ

ெச��த�ப�க�ற�.
BCl3 + NH3 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ BN + 3HCl



8.இர�ைட ச�ைத�: ச�ல உேலாக�களி� ேஹைல�க�ம���அைம�கைள கல�தா�

இர�ைட ச�ைத� ஏ�ப��ஈடானைந�ைர� க�ைட�க�ற�.
BiCl3 + 3KNH2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ BiN +

3KCl + 2NH3

ப��க�

1.ைஹ�ரஜ�உட�வ�ைன: ெச�����ைஹ�ரஜனா�ைந�ைர�க�

ஒ��க�ப�க��றன.
Mg3N2 + 6H2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 3MgH2 +

2NH3

2. நீ�ட�வ�ைன:ைந�ைர�க� நீ�ட�வ�ைன�ரி�� நீரா�ப��� அைட��

அேமானியாைவ ெவளிவ���ைஹ�ரா�ைச�கைள ெகா��க��றன.
2AlN + 6H2O ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2Al(OH)3 +

2NH3

Ba3N2 + 6H2O ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 3Ba(OH)3

+ 2NH3

Li3N + 3H2O ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 3LiOH +
NH3

Mg3N2 + 6H2O ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃
3Mg(OH)2 + 2NH3

3.அமில�க�ட�வ�ைன: நீ��தஅமில�களா�ைந�ைர�க� ச�ைதவைடக��றன.
2AlN + H2SO4 + 6H2O ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2Al(OH)3 +
(NH4)2SO4

2Cu3N + 8HCl ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2NH4Cl + 6CuCl

4. கார�க�ட�வ�ைன:உ�க�ய ேசா�ய�ைஹ�ரா�ைச� ம���ெபா�டாச�ய�

ைஹ�ரா�ைச�ஆக�யைவ ைந�ைர�கைள ச�ைத��அேமானியாைவ ெவளிவ��க��றன.
AlN + NaOH + H2O ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃

NaAlO2 + NH3

5.ஹாலஜ�க�உட�வ�ைன: 700oC -இ�ஹாலஜ�க�உட�ைந�ேர��க�வ�ைன�ரி�� ைந�ரஜ�

வா�ைவ ெகா��க��றன.



2AlN + 3Cl2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 2AlCl3 +
N2

6. கா�ப� ேமானா�ைச� ம��� கா�ப�ைடஆ�ைச�ட�வ�ைன:இைவைந�ைர�கைள ச�ைதக��றன.
Ba3N2 + 2CO ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ Ba(CN)2 +

2BaO

Mg3N2 + 3CO ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 3MgO +
3C + N2

Mg3N2 + 3CO2 ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ̶ ˃ 3MgO +
3CO + N2

7. பத�கமாத�:ஆ�ைச�க� ேபான�இைவக�� ச�ைதயாம� பத�கமாக��றன. பய�க�

1.அேமானியாைவ ெப�மளவ�� தயாரி�பத��ைந�ைர�க� பய�ப�க��றன.

2. ேபாரா�ைந�ைர� மச���� ெகா���ள�.

3. க�ன�த�ைமய�� ேபாரா�ைந�ைர�ைவர�ைத ஒ���ள�.இ� 3000oC -��ேம�ப�டஉய� ெவ�ப

ந�ைலகைள�ட தா�க வ�ல�. எனேவஇ�ெதாழி�சாைல க�வ�க� தயாரி�க பய�ப�க�ற�.

5.2 எைடயற� ப��பா��

த��வ�:: எைடயற� ப��� எ�ப�ஒ� ப��பா��உ�த�ஆ��.இத��ல� தர�ப�டமாத�ரிஒ�ற�� ஒ�

ெபா�� எ�வள�இ��க�ற� எ�ப�அ�த மாத�ரிய��இ��� ெபற�ப�ட��ப�வ�� எைடைய அளவ���

ந��ணய��க�ப�க�ற�.

எ����கா��.: தர�ப�டெதா� கைரச��உ�ள�ேளாைர��அளைவ ந��ணய��க

அ�கைரச���வத����ள�ேளாைர���வைத����ப�வா�க ேபா�மானஅள� ச��வ�ைந�ேர�

கைரச�ட�வ�ைன�ப��த�ப�க�ற�.��ப��வ�க�ட�ப��உல��த�ப��எைட இட�ப�க�ற�. ச��வ�

�ேளாைர���ப�வ�� எைடய����� தர�ப�டகைரச���வத����ள�ேளாைர��அள�

கண�க�ட�ப�க�ற�.



��ப�வா��� காரணி��உரி�தான ப��க�: ந��ணய��க�பட ேவ��யெபா��

ஒ�ற�ைன ெகா�ட கைரச�ஒ�ற���அ�ெபா�ைள ��ப�வா�க ேச��க�ப��

காரணிக���ப�வா��� காரணி என�ப�க�ற�.எ����கா��: ேபரிய��ேளாைர�

கைரச��உ�ளேபரிய�ைத ந��ணய��கெபா�டாச�ய��ேராேம��கைரசைல

பய�ப���க�ேறா�.இ�வாறாக ெபா�டாச�ய��ேராேம��கைரச� எ�ப���ப�வா��காரணி அ�ல�

��ப�வா�க�ஆ��.

இல�ச�ய ��ப�வா�ககாரணி எ�ப� எ�த அயனிைய அ�ல�ெபா�ைள ந��ணய��க ேவ��ேமா

அத�ட�ம���, எைடய���அளவ�ட த�கவைகய��,�ற��பாக ��ப��ஒ�ைற தரேவ���. 1.இ�வா�

ெபற�ப�ட��ப�வ�� கைரத�ற� மிக �ைறவாகஇ��கேவ���.அ�ேபா�தா�அ�கைர�� வ��வதா�

ஏ�ப��இழ�� த�ளத�கதாகஇ����.

2.அ���ப� எளித�� வ�க�டத�கதா��அதைன க�வ� அத��உ�ளமா��கைள நீ�க

த�கதா��இ��கேவ���. 3.உல��த�ப�� ேபாேதாஅ�ல� ேதைவ�ப��

ெகா��த�ப�� ேபாேதாஅ���ப��வ�ைன�படாததாக��இைய� மாறாததாக��

இ��த� ேவ���.

�ற��ப��டெசயலா�����ப�வா�க�க�:ஒ� கைரச��உ�ளஒ��ற��ப��டஅயனிைய அ�ல�

ெபா�ைள ம��ேம எைடய���அளவ�ட த�கவைகய����ைமயாக��ப�வா�கவ�ல ெபா��க�

�ற��ப��டெசயலா�����ப�வா�க�க� என�ப��.

இ�தைகயவ�ைன�ெபா��ெகா�ைகஅளவ�லான�.உ�ைமய��அ�தைகய ெபா��

ஏ��இ�ைல.ஆனா� க��ட�த�ட�ற��ப��டெசயலா��� த�ைம ெகா���ளச�ல

ெபா��கைள �ற��ப�டலா�.

எ����கா��க�: 1. ைட ம�ீைத� க�ைளஆ�ைச� (DMG): கார கைரச��உ�ள

ந��கைல��அமில கைரச��உ�ளெப�ேல�ய�ைத�� ந��ணய��கஉத��.

2)ஆ�ைச� (8 hydroxyquinoline): �மா� 24 ேந�மி�அயனிக�ஆ�ைச�ட���ப��கைள த�க��றன.

�மா� 3 ��அ�காைமய��உ�ளகைரச��இ��� அ�மினிய�ைத ந��ணய��கஇ� பய�ப�க�ற�.

3) ��ரா� ( ெப�சாய��-ஆ�பா-ஆ�ைச�): டா��டாேர�����னிைலய���ள

அேமானியா கல�த நீ��த கைரச��உ�ளகா�பைர ந��ணய��கஇ� பய�ப��த�ப�க�ற�.

4))��ெபரா�,



5)) சா�ச�லா��ைஹ�ஆ�ைச�

6) ந�யா�ைச�

7) எ�த���ைட அம�ீ

ேத��� ெசய�ப����ப�வா�க�க�: பலஅயனிகைள ெகா�ட கைரச�களி���� ச�லஅயனிகைள

ம�����ப�வா��� ெபா�� ேத��� ெசய�ப����ப�வா�க�

என�ப�க�ற�. ெப��பா�ைமயான எைடயற� ப��� ��ப�வா�க�க� ேத���

ெசய�ப�பைவேயஆ��.

��ப�வா��வத�கான ந�ப�தைனக�: 1. ந��ணய��க�பட ேவ��யஅயனி அ�ல�ெபா�� எைடய���

அள�கத�கவைகய����ப�வா�க�பட ேவ���.��ப�வா�க�ப�டெபா��வ� நீ�ம�த�� மதீ�

இ��க��டா�.அதாவ�அ���ப�வ�� கைரத�ற� மிக �ைறவாகஇ��கேவ���.

2.���ப�� எளிதாக வ�க�டஇய��வைகய�� ெபரியதாகஇ��க

ேவ���.

3.���ப���யதாகஇ��கேவ���.அ�ஏைனயெபா��களா� மா�ப��

இ��க��டா�.அ�ப�அத�� ஏேத��மா�க�இ��ப��,அைவ க���ேபாேதா,

உல���� ேபாேதா நீ�கஇயல���யதாகஇ��கேவ���.

4.��ப�� மாறா இைய�ைடயதாகஇ��கேவ���.அதாவ�வ�க�டப��ேபாேதா,உல���� ேபாேதா

ேதைவ�ப��ெகா��த�ப�� ேபாேதாஅ� த�இையப�ைன மா�ற�� ெகா�ளாததாகஇ��கேவ���.

��ப��களி�வைகக�:��ப��க�இ�வைக�ப�க��றன.அைவ 1.��மவ�வானைவ 2. ப�க

வ�வானைவ.

1.��மவ�வான��ப��க�: சாதாரணவ�க��ஊடக�த�� ேம� த�காம� தனி�தனியாக��ம�க�க�

ச�ற�யைவயாகஇ����. ேம�� �வ����� வ�ைசய��வ�ைன� பயனாக கைரச��இ��� அைவ கேீழ

ப�வைத அவ�ற�� ப�ெரௗனிய�இய�க� த���வ��க�ற�.ஆய���ெப��பா�ைமயான��ம�களி�

உ�ள, தனி�தனி �க�கைள,வ�க�டத�ககைரச��இ��� வ�ைரவாக கேீழ ப�ய��ய ெபா��ைமயாக

த�ரிய ெச�யலா�.

2.ப�கவ�வான��ப��க�: த�ரித�அைட�த��ம�கைள வ�ட எளிதாக ப�வவ�வ��ப��க�

ைகயாள�ப�க��றன. தனி�தனியாக ப�க�க�களி�உ�வள�களி� ஓரள���மா�ற�க� ஏ�ப��த

இய��.



��ப�� மா�ப���ைறக�: 1.��ப�வ���ற�பர�ப�� எத��மி� ம��� ேந�மி�

�ைம��ளைமய�க�இ����. தா� நீ�ம�த��உ�ளேந� ம��� எத��மி�அயனிக�இ�த ைமய�களி�

ேம��ைறேய பர��கவர�ப�க��றன

.2.��ப�வாத��ேபா� ப�க�ஒ��உ�வா�� ேவைளய��வள��அணி�ேகாைவய�� ச�ல மா�க�

உ�ளி��க�பட����.

இைண��ப�த�:வைரயைற:ஒ���ப��உ�வா��ேபா� கைரச��உ�ளஏைனயஇய�பாக கைர��

��க��ப�வ�இைண��ப�த�ஆ��.

எ����கா��டனானவ�ள�க�: ேபரிய�அயனிகைள ேபரிய� ச�ேப�டாக ��ப�வா�க�ந��ணய���� ேபா�

ைந�ேர� ம��� ேபரிய��ேளாைர� ேபா�ற ஏைனய ேபரிய�உ��க� ேபரிய� ச�ஃேப� ��ப�வ�� ம�ீ

உ�கவர�ப�க��றன. ேபரிய��ேளாைர� ம��� ேபரிய�ைந�ேர�ஆக�யைவ நீரி� கைரய���யைவ

எ�ப� நம��ெதரி��.இ��ப��� ேபரிய� ச�ஃேப� ��ப�வா�கப��ேபா� கைர��இ�ேச�ம�க�

ேபரிய� ச�ேப���க�களி� ம�ீ உ�கவர�ப�� ேபரிய� ச�ஃேப� ��ப��ட�கேீழஇ���

ெச�ல�ப�க��றன.இ�தைகய ெசய��ைறைய இைண���ப�த� என�ப�க�ற�.

தாமத��ப�த�:வைரயைற: ந��ணய��கபட உ�ளெபா����ப�வான ச�ற�� ேநர�த��� ப�� மா� ஒ��

அத�மிக�ெதவ���ய கைரச��இ��� ��ப�வா�� ெசய��ைற தாமத��ப�தலா��.

வ�ள�க�: கா�ச�ய�ைதஅத�ஆ�சேல�டாக ந��ணய���� ேபா� கைரச��

ஏேத��ம�னசீ�ய�இ���மாய��அ�கா�ச�ய�ஆ�சேல���ம�ீ ெம�வாக ப�ய�

�வ���.இேதேபா� கா�ப� அ�ல�ெம��ரி அத� ச�ஃேப�டாக ந��ணய��க�ப��ேபா�கைரச��

ஏேத�� ச��� இ���மாய��அ�கா�ப� ச�ஃைப�அ�ல�ெம��ரி ச�ைப� ம�ீ ெம�வாக ப���

��ப��அத��ல� கைரச�ட�வ���ைவ�க�ப�மாய��இ�த தாமத���ப�த�அத�கமாக ந�க�க�ற�.

ஒ��ப��தான கைரச��இ��� ��ப�வா�க�:வைரைற:வ�ைன�ப�� கைரச�ேலேய��ப�வா�க�

ெம�வாக��, ேவத�வ�ைனய���லமாக��உ�வா�க�ப�� ெசய��ைறேயஆ��.

��ப��உ��ெப��க�: எ�த கைரச��இ��� உ�வானேதாஅத�ட�ெதாட�� உ�ளவைகய��

��ப�ைவ பல மணி ேநர�அைற ெவ�பந�ைலய��அ�ல� நம��வ���பமானஉய� ெவ�ப ந�ைலய��

ைவ�த����� ெசய��ைற உ��ெப��க� ெச�த� என�ப��.




