
• Most abun dant el ement 
in the uni verse . 

., 3 rd m o s t  a bu n d an t  
element on t h e  globe' s 
surface. 

e 9th on earth. 

Isotopes 
Differ in num ber 

of neutrons 

Protium ( ;H) 
,. M o s t  ab u n d an t  

(99 .984%) 
• I proton, 0 nentron 

Deuterium ( ;H) ( or D) 
• in HD form 

(0 .0 1 56%) 
• 1 proton , ] neutron 

Tritium ( {H) (or T) 
• unstabl e, radioactive 

(traces) 
• 1 proton. 2 neutrons  

1. By action of water 
• \Vith cold wate,· 

very reacti vc metals like 
Na, K ,  Ca, etc . 

• \Vith·hoiling water 
Zn , Mg,Al , etc. 

• \Vith Steam 
Fe, Sn , Ni, etc . 

2. By electrolysis of water 

H2o �  ff + mr 
At cathode 
21Y -t- 2e .. ----'), H2 

3. From alkal ies 
e.g, . Zn � 2NaOH � 

Na2Zn02 + H2 
4. From acids 

e.g. , Zn + H2so4 --;J> 
ZnSO4 + H2 

5. Bosch proc ess -from 
water gas 

catalvst 
H2 + CO + H20 --'---,> 
wate� gas' steam 

CO2 + 2H2 

CONCEPT MAP 

HYDROGEN 

Hydrides (211H,) 
A1 ----'), except n oble 
gases, In ,  Tl 

Ionic or saline 
Af has lesser 
clectronegatt vity than H 
(group 1 and 2 elemenLs) 

Metallic 01· inte1·stitial 
• Ai= 

d-block (group 3 ,  4, 5 
and 10 ,  1 1 ,  12) 

- fblock elements, 
grou p 6 only Cr 

• Groups 7, 8 ,  9 do not 
fo rm h y dr i d e ,  s o  
known as hydride gap 

• Non-stoichiometric 
• Shows occlusion 

Covalent or molecular 
M= 

• p-block (MH8 _,,) 
• some s-bl ock: (i\dIIn

) 
elements (Be & Mg) 
e.g . ,  phosphine - PH3 , 

oxidane - H�O 
azane - NH3-

• Manufacture of NH3 (Habe1' s process), HCI , metal 
hydrides 

• Hydrogenation of oils 
• In atomic hydrogen & oxy-hydrogen torches 
• Liquid hydrogen used as a rocket fuel . 

Water (H
2
O) 

Physical properties 
• have intermolecular 

H-bonding 
• h i g h  di e l e c t r i c 

con Stan L - un iversal 
so lvent 

Chemical properties 
• amphoteric 
• form hydrates 
• undergoes oxidation

reduction reactions 

I-lea vv water (D,O) 
• di;covered by H.C . 

Urey (l 932) 
" l o w d i e l e c t r i c 

constant than viater 
so ion ic compounds 
are less soluble in 
D�O 

• u,t,d as moderator in 
nuclear reactors and 
tracer compounds 

Hydrogen peroxide (H2O2) 
di scovered by 

J.L .  Thenard ( 1 8 1 8) 

Preparation 
• from Na2O2 

(Mark's method) 
• from BaO2 · 8IIi) 
• electrolysis of 50% 

H2S04 

l'l'ope1· ties 
• acidic 
• u n d e rg o e s  a u t o 

oxidation a11d auto
reduction 

• bleaching action 
" addition reactions 

Structure 
• non-polar 
• 2 0 - II 

In gas phase 
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