
Physical properties 
• !::.1-f1 is lower but 

/J.1-f2 and /J.1-f3 are 
quite higher. 

• Q ui t ra,  e l e c tro 
negative. 

• Sum of first 3 !J.iH 
is very high. 

Anomalous behaviour 
of boron 
• :Harder 
• Higher melting poi.11t 

and boi ling poillt 
• Fann only covalent 

compounds. 
• O x i d e s  a n d  

h y dro x i d e s ar e 
weakly acidic .  

• Trihalides of B are 
monomeric and on 
hydro ly s is  fo rm 
tetrahedral species 
[B(OH)4]-. 

Chemical properties 
• Ba and Al --+ · +3 

oxidation state. 
• Ga , In, Tl --+ +1 and 

+3 due to inert pair 
effect. 

• F o r m t r i o x i d e s 
(M203) with 02 

• B and Al form nitrides 
(MN). 

• Ga, In and Tl do not 
react withN2 . 

• All react vvith both 
non-oxidising (HCl) 
and oxidising acids 
(H2S0,.). (except B --+ 
does not react w-ith 
non-oxidising) . 

• F orm t r iha l i d e s  
(.MX3) ( except Tll3) .  

CONCEPT MAP 

GROUP 13 : BORON FAMILY 

(B, Al, Ga, In, Tl) 
Eletronic configuration : ns2 np1 
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Borax : NaiB4O7· 1 0FbO 
orNa2 [B405(0H)4] · 8H20 
• Naturally occuring borax is tincal . 
• Borax bead test 

A transparent glass like bead 
(NaBO

2 
+ Bz0

3
) is formed on 

heating borax. 
Coloured � Metal 

salt oxide l combines with 
glass beads 
Bp3 

Coloured metaborates 

Boric acid : H3B03 or B(OH)3 
• Layered structure 
• Monobasic acid 
• Le\\,1.s acid 
• Its aq. solution is used as mild . 

antiseptic (in eye wash) --+ boric 
lotion 

Acids 
It becomes passive 
with cone . HN0

3 

due to formation of 
thin p r o t e c t ive  
A12 03 l ay e r  on  
surface. 

Alkalies 
Al (ampho teric) 
evolves H2 gas . 
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2B3N3H,, + 12H2 
Borazine 

Inorganic benz_ene 

Boron hydrides 
(Boranes) Structureofdiborane 

1--------. • B2H6 : There are 
�-----.-----� (a) four 2 centre-2-electron bond 

Nidoboranes 
8nHn + 4  

Aracbnoboranes 
BrJ-In + 6  

(b) two .3 centre-2-electron bond 
(banana bonds) 

( c) is sp3 hybridised. 
• B 2H6 is electron defi c ient 

molecule, 


