S-Block Elements (Group 1 & 2)

GROUP 1
Alkali Metals

Li, Na, K, Rb, Cs, Fr

GROUP 2
Alkaline Earth Metals

Elements
Be, Mg, Ca, Sr, Ba, Ra

Hydration Enthalpy

e Decreases down group (size 1)
e Li" > Nat > KT > Rb" > Cs*
e LiT: maximum hydration

e Most Li salts hydrated (LiCl-2H50)

Key Points

e Harder, higher m.p./b.p. than Group 1
e Strongly electropositive

e Be differs from rest

e Diagonal relationship: Be-Al

Physical Properties

e Soft, low density, low m.p./b.p.
e Large size — weak metallic bonding

e Characteristic flame colours

Flame Colours

Metal Colour
Li Crimson red
Na Yellow

K Violet /Lilac
Rb Red-violet
Cs Blue

Chemical Properties

Reactivity: Highly reactive (large size, low IE)
With Os:

Li — Li;O Na — NayOy K/Rb/Cs — MOq
Reducing Nature:

Strong reducing agents Order: Li > Na (Li strongest)
In Liquid NHj:

M + (x+y)NH3; — [M(NH;),]* + [e(NH3),]™

Blue colour (ammoniated e~ ), conducting, paramagnetic
On standing;:

M*(am) 4+ e~ + NH; — MNH, + 1H,

Conc. solution: bronze, diamagnetic

Anomalous Behaviour of Li

e Very small size

e High polarising power
Diagonal Relationship (Li-Mg)
Property Li | Mg
Atomic radius (pm) | 152 | 160
Tonic radius (pm) 76 | T2

Hydration Enthalpy

e Be?t > Mg?t > Ca?t > Sr?t > Ba?t
e Greater than Group 1 ions

o MgCly-6H20, CaCly-6H20

e NaCl, KCI: no hydrates

Physical Properties
e Silvery, lustrous

e Smaller size — stronger metallic bonding

Flame Test

e Be, Mg: no colour

e Ca, Sr, Ba: characteristic colours

Metal Colour
Be None
Mg None
Ca Brick red
Sr Crimson
Ba Apple green

Chemical Properties

With Air & Water:

Be, Mg: inert (protective layer)

2Mg + Oy — 2MgO

3Mg + N2 — Mg3N2

Ca, Sr, Ba: oxides/nitrides

Reducing Nature:

Strong reducing agents Large negative reduction potential
In Liquid NHj:

Deep blue-black solution

M + (x+y)NHs; — [M(NH;),]?" + 2[e(NH3),]~
[M(NH;)6]**

Anomalous Behaviour of Be

e Very small size

e Be?T ~ 31 pm

High charge/radius ratio

Diagonal relationship with Al (similar charge density)




Compounds of s-Block Elements

1. Sodium Oxide (NayO)

[Na]

A0, (limited amount )

ALO,

NaAlO, J«

Na H,O

[ave ]
3

[Na,O J—ahove 400°C :lNa202+Na

2. Sodium Peroxide (Na;05)

3. Sodium Hydroxide (NaOH)
aq NaCl

Na,ZnO, NaEQ,+ H,

Zn |Electrolysis

Na,SnO, NaNO, + NaNO,

NaH,PO, + PH,
hot X,

pressure

Na,S,0,

HCOONa X +XO,

(E = amphoteric elements Al, Pb, Sn or Zn)

4. Sodium Carbonate (Na;COs3)

[NH.* CO, * 0 —>[NAAco -N2Cl, Ranco, |
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1000°C
(CaCO,)

—> + Coke

Limestone ———»

5. Quick Lime, Slaked Lime and Lime Water

H
Quick lime 2—O> Slaked lime
(Cao) [Ca(OH),]

Suspension «——— Suspended in water
(Milk of lime) .
Ca(OH), lFllter

Clear solution
(Lime water)
Ca(OH),

H,O
Heated in electric _ D2 CH, Acetylene

CaC
furnace at 2000°C ? 2 H,O
(Ca0 + 3C — CaC, + CO) \&‘ CaCN, + C,——NH,

Ammonium Nitrolim

compounds > NHa(Ammonia) (Fertilizer)
——— > Milk of lime (white washing)
H.O > Lime water (for the detection of CO,)
CaO0 —=— Ca(OH),— Cl, )
Quick lime Slaked ? | Bleaching powder
lime Na,CO,
Slaking with > NaOH(Caustic-soda)
NaOH solution Sio.
————» 1Part+3 or 4parts+water
Sodalime Slaked  Silica
(A mixtureof Ca(OH), and NaOH) lime
good absorbent for number of gases Mortar

(Building material)

3Ca(OH), + 2Cl, —— Ca(OCl),.Ca(OH),.CaCl,.2H,0 (bleaching powder).

Na,SO, + CO,




