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 Definition

 Oxides

 Carbides

 Hydrides



Binary compounds formed by the reaction of

metals (first transition series) with non-metals

(O,S,N,C and halogens).

Example: halides, oxides, carbides, nitrides etc.



The elements of first transition series react with
oxygen at high temperature to formed oxides.

Classification

Basic

Lower oxidation 

state

Example: TiO, 

CoO, NiO, Cu2O

Amphoteric

Same metal in 

intermediate 

oxidation state

Example:CuO, ZnO, 

TiO2

Acidic

Higher oxidation 

state

Example:CrO3, 

MnO3, V2O5



(i) Oxides of vanadium           :   VO        V2O3 VO2 V2O5

Oxidation state of vanadium  :  +2          +3          +4            +5

Nature of the oxides              :  basic      basic    amphoteric   acidic

(ii) Oxides of chromium          : CrO        Cr2O3 CrO2 CrO3

Oxidation state of chromium  : +2        +3             +4             +6

Nature of the oxides              : basic   amphoteric  amphoteric    acidic           

(iii)Oxides of manganese         : MnO    Mn3O4 Mn2O3 MnO2 MnO3 Mn2O7

Oxidation state of manganese  : +2      +8/3     +3        +4        +6       +7

Nature of the oxides                : basic   ampho- ampho- ampho- acidic(w) acidic(s)

teric          teric        teric        



Hexaaquo ions [M(H2O)6]
n+ is formed when basic

and amphoteric oxide dissolve in non-oxidizing
acids. The acidic oxides dissolve in water to form
oxy acids and reacts with base they form oxo salts.

CrO3 + H2O H2CrO4 (chromic acid)

CrO3 +2KOH K2CrO4 + H2O

2CrO3+H2O H2Cr2O7(dichromic acid)

2CrO3 + 2KOH K2Cr2O7 + H2O

Mn2O7 + H2O 2HMnO4 (permanganic acid)

Mn2O7 + 2KOH 2KMnO4 + H2O



The electron exchange property determines the

redox nature of oxides. The oxide with lower

oxidation state acts as electron donor and hence is a

reductant (reducing agent).

As atomic number increases, the reducing property

in the lower oxidation state also increases, e.g., TiO

< VO < CrO. If the metal in the oxide is in higher

oxidation state, the oxide is electron acceptor or

oxidising agent, e.g., CrO3, Mn2O7 etc.



Metal carbide generally prepared by the following
methods:

Metal + Carbon Metal Carbide

Metal Oxide + Carbon Metal Carbide

Classification

Metallic or interstitial 

carbide

Example: VC,Tic, Fe3C

Salt-like carbide

Example:ScC2, ZnC2



These carbides are prepared as given below:

V + C        VC

TiO2+2C       TiC +CO2

3Fe + C        Fe3C

These are hard solids, have metallic properties
like lustre, are stable at high temperature,
chemically inert and are conductors.



Sc, Cu and Zn formed carbide and they are 
ionic in nature.

Sc2O3 + 7C        2ScC2 + 3CO

ScC2 +2H2O       C2H2 +Sc(OH)2
Zn + C2H2 ZnC2 + H2

ZnC2+ 2H2O     C2H2 + Zn(OH)2



Transition metal hydrides are chemical compounds containing

a transition metal bonded to hydrogen. Most transition metals

form hydride complexes and some are significant in

various catalytic and synthetic reactions.

https://en.wikipedia.org/wiki/Chemical_compound
https://en.wikipedia.org/wiki/Transition_metal
https://en.wikipedia.org/wiki/Hydrogen
https://en.wikipedia.org/wiki/Hydride
https://en.wikipedia.org/wiki/Catalysis


Binary 

metal 

hydride

Eg. ZnH2

Ternary metal 

hydride

Eg.

Mg2NiH4

Coordination

Complexes

Eg. HCo(CO)4



Many transition metals form compounds with
hydrogen, called binary hydrides.These compounds
are invariably insoluble in all solvents, reflecting
their polymeric structures. They often exhibit metal-
like electrical conductivity. Many
are nonstoichiometric compounds. Electropositive
metals (Ti, Zr, Hf, Zn) and some other metals form
hydrides with the stoichiometry MH or sometimes
MH2 (M = Ti, Zr, Hf, V, Zn).

Example: Titanium hydride

https://upload.wikimedia.org/wikipedia/commons/thumb/9/9c/Titanium_hydride_TiH2.jpg/330px-Titanium_hydride_TiH2.jpg

https://en.wikipedia.org/wiki/Nonstoichiometric_compound
https://en.wikipedia.org/wiki/Titanium
https://en.wikipedia.org/wiki/Zirconium
https://en.wikipedia.org/wiki/Hafnium
https://en.wikipedia.org/wiki/Zinc
https://en.wikipedia.org/wiki/Titanium_hydride
https://en.wikipedia.org/wiki/Zirconium(II)_hydride
https://en.wikipedia.org/wiki/Zinc_hydride


Ternary metal hydrides have the formula AxMHn,
where A+ is an alkali or alkaline earth metal cation
i.e. K+ and Mg2+.

Example :Magnesium iron hexahydride

https://upload.wikimedia.org/wikipedia/commons/thumb/2/27/Mg2FeH6_from_

X-ray.jpg/405px-Mg2FeH6_from_X-ray.jpg



The most prevalent hydrides of the transition metals
are metal complexes that contain a mix of other
ligands in addition to hydride.

Example: Iron tetracarbonyl hydride

https://en.wikipedia.org/wiki/Metal_complex
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