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INORGANIC CHEMISTRY

H2 Chemistry Notes | By Kevin

PERIOD 3 REACTIONS
PERIODICITY

GROUP Il COMPOUNDS
GRoOUP VIl COMPOUNDS
TRANSITION METALS
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H2 Chemistry

Inorganic Chemistry Summary

Group l: Alkaline Earth Metals

Elements Be - Beryllium | Mg - Magnesium | Ca | Sr Ba - Barium

Combustion Colorless White Red | Crimson Green

Flame

Melting Very High Increase down the group (gen) [Mg < Ba < Sr < Ca]

Boiling Increase down the group [Mg < Ca < Sr < Ba]
*Both higher than respective Group | Metals

Atomic Radius

Increases down the group

Conductivity *Both features follows the same trends

Thermal Decreases down the group [Ba < Sr < Mg < Be < Ca]

Electrical Decreases down the group {Ba < Sr < Mg < Be < C3]

Density Increase down the group (gen) [Ca > Mg  Be > Sr > Ba]

Hardness Harder than respective Group | but softer than Transition Metals
Reactions Reactivity increases down the group

Oxygen 2M (g + Oz =2 2MO () M = Be, Mg, Ca, Sr, Ba (can form peroxide)
Water M s) + H20 g7y = M(OH); ¢5) + Hz gy M = Mg (with steam), Ca, Sr, Ba
lons Be?* mg* ca* | sr** Ba*

lonic Radius Increases down the group

Reducing Increases down the group (E? values more negative down the group —
Strength higher tendency to be oxidized)

Oxides Reaction
with Water

Reactivity increases down the group
MO (5) + H20 (g7 = M(OH); sy M= Ca, Sr, Ba

Peroxides
Reaction with
Water

Slow release of oxygen down the group
2M02 (s) + ZHZO e/ 9 ZM(OH)Z(S) + Oz {g) M= Mg, Ca, SI’, Ba

Salt Solubility
Hydroxide, OH"
Carbonates C032'
Sulphate, 5042'

Insoluble Insoluble Depends on Soluble
Insoluble Depends concentration Depends
Highly Soluble | Soluble of salt Insoluble

Polarizing Power
& Thermal
Stability of
polyanionic salts

Stability increases down the group as polarizing power decreases down
the group, making the polyanions more stable
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H2 Chemistry

Group VII: Halogens

Elements F - Fluorine | Cl - Chlorine Br - Bromine | - lodine

Appearance Colorless Greenish- Brown Liquid Violet CrystaIS
Gas yellow Gas

Solution Color

Water Colorless Colorless Yellow/Orange/Red | Yellow/Brown

Organic Colorless Colorless (Pale | Orange/Reddish Purple/ Violet

Green) Brown

Energy

Bond Decreases down the group [Cl < Br < F < 1] - F Small Size

lonization

Electron Affinity
Electronegativity

Decreases down the group [Cl < Br < F < [] = F Interelectronic repulsion

1-
Decreases down the group [F < Cl < Br< ]
] —
Decreases down the group [F < Cl < Br< ]

Oxidising Power

Decreases down the group (E? values less positive down the group —
higher tendency to be oxidized)

Reaction with
Water

Oxidizes Xs @t H,0O 0] = HX (aq) T HOX (aq) L+l = Py
Water, may | Only Chlorine: Brown Complex
form ozone | 2HOC (aq) > 2H (ag) +C07aq) + O2(g)

Reaction with
Hydrogen

X2(g) + Hag) > 2HXg)
Reaction less vigorous down the group (reversible for lodine)

Oxidation

All:

S03% 10 S04 - Xafag)+ SO5” (aq) + H20 ) > 2X (aq) + SO4% (aq) + 2H" (aq)
H2S to S - X+ HaS (€ 2> 2X {aq) + Sis) + 2H" (aq)

Chlorine & Bromine:

5203710 SO4” - Xo(aq)+ 25,057 (2) > 8X (aq) + 2 SO4> (agq) + 10H" (g
lodine:

52032_ to 54052- - Iz(aq) + 252032_ (aq) -2 21_ {ag) + 54052- (aq)

Reaction with
Alkalis

Fluorine:
2F; (g) + 20H  (aq) 2 2F (aq) + F20 (aq) + H20 )
2F; (g + 40H  (zq) P 4F (aq) + Oz () + 2H,0 ()

Chlorine (15°C then 70°C), Bromine (0°C then 15°C) & lodine (0°C):
*Reactivity increases down the group

X2 (ag) + 20H (ag) > X (aq) + XO'zq) + H20 ()

3XO" (aq) 2 2X (ag) + XO3" (aq)

Overall: 3X; (aq) GOH- (aq) 2> 5X (aq) XO3- (aqt 3H,0 )
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H2 Chemistry

Hydrogen Halide

HF

HCI

HBr

HI

Boiling Point Boiling point tMcreases down the group [HF > H1!' > HBr > HCeJ
AHsormation Increases down the group [HF < HCI < HBr < Hi] with HI positive AH¢
Bond Energy Decreases down the group [HF > HCl > HBr > Hi]

K, Value Low Increases down the group [HCI < HBr < Hi]

Thermal Stability | Strong heating | Decompose at Decompose Decompose at
(Decomposition) no effect 1500°C at 800°C 500°C

lons F - Fluoride | CI" - Chloride | Br - Bromide I - lodide

lonic Radius increases down the group [F < CI' < Br <[]

Reducing Increases down the group (E? values less positive down the group —
Strength higher tendency to be oxidized)

Reaction with
AgN03

Ag” (aq)*+ X (aq) 2 ABX (5
AgCl, AgBr & Agl salts are insoluble in water

AgX Color No ppt White White/Cream Yellow
AgX Reaction AgX () T Ag" (aq)+ X (ag)

with NH; Ag" (ag)+ 2NH3 (aq) T [Ag(NH3)2]" (ag)

AgX Solubility -

In Dilute NH; Soluble Soluble Insoluble
In Conc NH3 Soluble Insoluble Insoluble
AgX Ksp - Decreases down the group [CI" > Br > I]

Reaction with
PbNO;

Pb** (aq)+ 2X (aq) = PbX3 (g
All PbX; salts are only soluble in hot water & solid reappears on cooling

PbX; Color

White

White

White

Yellow

Reaction with
conc H,SO,

X 53+ HZSO4 ] = HX @t HSO4- {aq) X= F-, CI', Br', I

Chlorine Only:
4HCI @t MnOz (s) > Clz(g)+ MnCIz(aq)+ 2H,0 )

Bromine & lodine:

2HX ) + H2504 ) 2> X, (ag) + 2H20 () + SOz () X =Br & I

lodine Only:

6HI () + H2S04 -2>S s)+ 3125+ 4H20 ¢

8HI (g) + H2S04 - HS @ + 4l +4H,0

Prepared By Low Xuan Kai Kevin
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H2 Chemistry Notes | By Kevin

ION COMPLEXES COLOURS CHEAT SHEET

Chromium o
~_lon Ox.no.of metal | Colour

Cr*'(aq) +2 blue

Cr'(aq). 1_e [Er(HgD)ﬁ]SJ' +3 green or blue-green B N
-EHIE)‘;:__. chromate(VI) I +6 yvellow

Cr,077, dichromatc(‘f]) +6 | orange - ]

Copper

fon Ox. no. of metal Colour .

Cu®"(aqg), i.e.. [Cu(H,0)e]” +2 blue

Cu(OH); +2 pale blue solid (insoluble in warer)

Cu0O o +2 black solid (insoluble in water) -

Cu,0 +1 reddish-brown solid ‘{z_‘;sofub.’e in water)

Cumetal | 0 pink solid o

[Cu(NH3),> +2 dark blue

[CuCL +2 yellow

[Cu(EDTA)]* +2 light blue o

Cuzly T white solid (insoluble in water)

Iron )

- lIon 0?’?1.12:;1 Colour

Fe**(aq), i.e., [Fe(H.0)6]** +2 pale green

Fe*(aq), i.e., [Fe(H,0)]"" +3 yellow

Fe(OH), ‘ 42 green solid (insoluble in ware;)-

Fe(OH), +3 reddish-brown solid (insoluble in water)

[Fe(SCN)J*, i.e., [Fe(SCN)YH,0)s)** +3 blood-red

_Manganese
_lon Ox. no. of metal Colour
Mn*'(aq), i.e., [Mn(H,0)]** +2 faint pink (dilute solution appears colourless)
MnQ, +4 dark brm;‘;i;olid (insoluble in water)
MnO;y~, manganate(VII) ‘ +7 purple
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H2 Chemistry Notes | By Kevin

GRAPHIC CALCULATORTIPS

PREAMBLE

This section includes a set of instructions on how you might be able to make use
of the graphic calculator to check or work out Reaction Kinetics Questions. Even
if calculation is not necessary, the graphic calculator statistic plots can be used
to visualize the points on the kinetics curve to deduce the order of reaction.

Copyrights 2009 © Erpz.net, Kevin.
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