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11.8.1 Carbon Monoxide
Direct oxidation of C in limited supply of
oxygen or air yields carbon monoxide.
2C(s) + O, (g) —2— 2CO(g)
On small scale pure CO is prepared by
dehydration of formic acid with concentrated
H,SO,at 373 K

HCOOH —re 455> H,O + CO

On commercial scale it is prepared by the
passage of steam over hot coke. The mixture
of CO and H, thus produced is known as water
gas or synthesis gas.

C(s)+H,0(g)— 7212738 CO(g) + H, (g)

Water gas
‘When air is used instead of steam, a mixture
of CO and N, is produced, which is called
producer gas.

2C(s) + O, (g) + 4N, (g) — 273K, oco(g)

+ 4N, (g)
Producer gas
_—
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CO is used in the extraction of many metals
from their oxides ores.

Fe, 04 (s)+3CO(g)—2— 2Fe(s)+3C0, (g)
Zn0(s) +CO(g)—2—Zn(s)+CO,(g)

In CO molecule, there are one sigma and
two 7 bonds between carbon and oxygen,
:C=0:. Because of the presence of a lone pair
on carbon, CO molecule acts as a donor and

reacts with certain metals when heated to form
metal carbonyls. The highly poisonous

im, which
is about 300 times more stable than the
oxygen-haemoglobin complex. This prevents
haemaoglobin in the red blood corpuscles from
carrying oxygen round the body and ultimately
resulting in death.

11.8.2 Carbon Dioxide

It is prepared by complete combustion of
carbon and carbon containing fuels in excess
of air.

C(s) + 0,(g) —2—CO,(g)
CH,(g) + 20, (g) —2— CO,(g) + 2H,0(g)

In the laboratory it is conveniently
prepared by the action of dilute HCI on calcium
carbonate.

CaCOyg(s) + 2HCI (aq) — CaCl, (aq) + CO, (g) +
H,O()

On commercial scale it is obtained by
heating limestone.

It is a colourless and odourless gas. Its low
solubility in water makes it of immense bio-
chemical and.geo—chemical importance. With
water, it forms carbonic acid, H,CO, which is
a weak dibasic acid and dissociates in two
steps:

H,CO,(aq) + H,0() [l HCO,(aq) + H,0"(aq)
HCO, (aq) + H,O() 0032’ (aq) + H,0"(aq)

H,CO,;/HCO, buffer system helps to
maintain pH of blood between 7.26 to 7.42.
Being acidic in nature, it combines with alkalies
to form metal carbonates.

Carbon dioxide, which is normally present
to the extent of ~ 0.03 % by volume in the
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. A large number of silicates minerals exist in

g nature. Some of the examples are feldspar,
_ zeolifes mica and asbestos. The basic
structural unit of silicates is SiO,‘ (Fig.11.7)
in which silicon atom is bonded fo Tour
oxygen atoms in_tetrahedron fashion. In
silicates either the discrete unit is present or
a number of such units are joined together
via corners by sharing 1,2,3 or 4 oxygen

atoms per silicate units. When silicate units
are linked together, they form chain, ring,
sheet or three-dimensional structures.
Negative charge on silicate structure is

ZEDLITE -

Zeolites

If aluminium atoms replace few silicon atoms
in three-dimensional network of silicon dioxide,
overall structure known as aluminosilicate,
acquires a negative charge. Cations such as
Na®, K" or Ca®* balance the negative charge.
Examples are feldspar and zeolites. Zeolites are
widely used as a catalyst in petrochemical
industries for cracking of hydrocarbons and
isomerisation, e.g., ZSM-5 (A type of zeolite)
used to convert alcohols directly into gasoline.
Hydrated zeolites are used as ion exchangers
in softening of “hard” water.
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