Atomic § PhYSical Prorerties

€lectronic congiguration: (Voble 9as) ns2np'

» e ‘
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- oxidationv State: +1 & +3 S S |
!
!
I_ Metauiccharacter: B Al Ge In T
NovMetal  Metals -

Atomic radii, ioNvic radii, density ¢ Stability
of +1 oxidation Stote: Genverally ivcrease
| = doww the grovue.

I
I
| Boilivg Poivt § Stability o +3 oxidation State:

Decreases down the groue. -

€lectronvegativity: B> Tl > In > Ga > Al

b---‘

_ Meltivg point: Dec. £from B to Ga then increases.
B>Al>Ga>In>Tl 4

= loNiSatioNy Envergy: B> Tl > Ga > Al > In

LewiS Acid: BCI3, AICI3 etc behaves as Lewis
Acid dvue to incompPlete octet.

Chemical Proererties

Reaictivity towards Air— 4E + 30, 2 2E,04

BoO3 AlpO3 GayOz InyO3 TIy0Oq
Acidi AmPhoteri Basic

t---

r= 2E+ N, —~» 2En{Excep Ga,In, T} .

Reactivity towards halogens:
2E+ 3X,—> 2EX, (Excert TIL)

(X=F,Cl,Br1)

Reactivity towards AcidS and alkalies
3+ -
2AI(S) + 6HCI(aq_)—> 2Al (aq.) + 6Cl (aq.) + 3H2(q)

2Al g+ 2NaOH

+ 6H,0 — 2Na*[AI(OH),I" ) *+ 3H,(a)

. Basic Uit is Sioj‘

. They exist iv different structures Like
chaiiv, rivg, Sheet or 3-D Structure.

. Zeolites are 3-D Silicates iV which Some

of the Si atoms are reelaced by Al*3 jons.

TheY are used iV water SoftenNing.

. Contaiins rereated R2Si(OH)MNiLS held
bY Si -0 - Si linkage.

2RQ + Si » R,SiCl,
R,SIiCl, + 2H,0 — R,Si(OH), + 2HCL
n[R28|(OH)2 ] Polymerise

Cu powder

» Silicone

. TheYy are water reeeuing dvue to Nvon-polar
OLkYL 9roup.

GROUP 13
BORON FAMILY

LI}

Borax
Na,B,0,.10H,0

white Crystatlive Solid Preearatiov
4H;BO; + Na,CO; —> Na,B,0; + 6H,0 + CO,

Reactions

Heativg

-
N

oY \ >_
L
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. Preearation:

—_—
Watergas

.2C+ 0, + 4N, 225 20+ 4N,

Producergas

. Covalent, three dimewnsioval
~vetwork Solid.

. AlMoOSt NvoN-reactive due to
high Si—O0 boNd eNthalPY.
. Acidic iV Vvature.

. HighlY PoiSNVOUS due Lo formationN of a

complex With haemoglobin.
. OICLS aIS reducivg agent
ZnO(s) + CO(g) — Zn(s) + CO,(9)

Fe,03(s) + 3CO(g) — 2Fe(s) + 3CO,(g) | | | |

THE P-BLOCK
ELEMENTS

impPortant CompPoundS o€ Borown

Diborane
B,Hg

Colouriess, highly toxic 9as
pPreeparation
456 K

2BF; + 6NaH ——» B,H; + 6NaF

reaction
BoHg + 300 —— B>0O3+ 3H,0

3B,Hg + 6NH; — 3[BH,, (NH3),]"[BH,]°
A

—8i—0—S8i— 0—Si— O—Si—
| | | |
—8i—0—Si— 0—Si— O—Si—
| | | |
| | | |
—8i—0—Si— 0—Si— O—Si— [

GROUP 14
CARBON FAMILY

Po

C

orthoboric Acid
H4BO4

white crystatlive Solid. Vow Protic acid
preparation
Na,B,0; +2HCI +5H,O0—— 2NaCl + 4H3;BO;

reaction

H3B0; %%, HBO,+ H,0

Monoboric acid

_H"

. Preparation
— CaCOj + 2HCI — CaCl, + CO, +H,0

CH, + 20, — CO,(g) + 2H,0())

. It IS conSumed durivg PhotoSYNLheSis
6CO5 + 12H,0 — C4H,,04 + 60, + 6H,0

. Reactivity towards air: TheY form
oxides of the formula EO and EO»
oN heativg with air.

Acidic Strength of their oxides dec. down
the 9groue.
CO,, SiO, GeO, SnO, PbO,
— & 2, Y \ 5 )
Acidic Less Acidic Amphoteric

. Reactivity towards water: oNlY Sn
reacts with steam.

. Reactivity towards walogen: They form
halide of formula EX, and EX, moSt of
the EX, are covalent iv vature.

. Except CCl, . Other halides are easily
HYdrolysed by water

SiCl, + 4H,0 —> Si(OH), + 4HCI
Silicic acid

. ElectronNic congiguration:
[Noble gas] ns? np?
. OXidationy State: +2 & +4

. Atomic radii, metallic
charoacter ¢ Stavility of +2
Oxidation State gewverally iNvcrease
downN the groue.

C<Si<Ge<Sn<Pb

. CatenNatioN: Decreases downN
the groue.
Pb doesS Nvot Show catenNation.

C>>Si>Ge=Sn

. loNizZatioNy eNthalPY
C>Si>Ge>Pb>Sn

. EWtronvegativity
C>Pb>Si=Ge=Sn
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