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ALKAN AND CYCLOALAN PREPRATION AND REACTIONS
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e Physical properties of alkanes and cycloalkanes: 4kl ga) sad)
1. Alkanes and cycloalkanes are insoluble in water.sllb 4313 e
2. Alkanes and cycloalkanes have densities lower than that of
water. slal 43S e Jil Lgialis
3. The boiling points of continuous-chain alkanes and
cycloalkanes increase with an increase in carbon chain length
or ring size. 4alal) LK) ¢33 jabusal) dalal &l b QUK lle da
Aalal) PECNSY O WS Gl Hd aae aba pala
e Chemical properties of alkanes and cycloalkanes:dzitsas!) yal sill
1. Combustion: A combustion reaction is a chemical reaction
between a substance and oxygen (usually from air) that
proceeds with the evolution of heat and light (usually as a

flame).
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Alkanes readily undergo combustion when ignited. When sufficient oxygen

IS present to support total combustion, carbon dioxide and water are the

products.
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CH; + 20, —— CO, + 2H,0 + heat energy
2CH,; + 190, —— 12C0O, + 14H,0 + heat energy
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2. Halogenation: A halogenation reaction is a chemical
reaction between a substance and a halogen in which one or
more halogen atoms are incorporated into molecules of the
substance.
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The halogens are the elements in Group VIIA of the periodic table: fluorine
(F,), chlorine (Cl,), bromine (Br,), and iodine (I,). Halogenation of an alkane
produces a hydrocarbon derivative in which one or more halogen atoms have
been substituted for hydrogen atoms. An example of an alkane halogenation
reaction is
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Alkane halogenation is an example of a substitution reaction, a type of
chemical reaction in which part of a small reacting molecule replaces an atom
or a group of atoms on a hydrocarbon or hydrocarbon derivative.
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A general equation for the substitution of a single halogen atom for one of
the hydrogen atoms of an alkane is
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Heat or
R—H+ X, T R—X + H—X
Halogenated Hydrogen

Alkane  Halogen -
alkane halide

Halogenation of an alkane requires the presence of heat or light. Methane

and chlorine, when heated to a high temperature or in the presence of light, react
as follows:
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Heat or

ight CH;Cl + HCl

CH, + Cl,

The reaction does not stop at this stage, however, because the chlorinated

methane product can react with additional chlorine to produce polychlorinated

products.

oSSl e 3305 ae el o Sy ) lSall el (Y @llhg s el 338 2ie Jelaill Cab gy
_Qﬁ)jﬂﬁ\ Claaxtia CU.N

Heat or

CHCI+Cl;, —— CH,Cl, + HCI
CHCL + €l ——> CHCl; + HCI
CHCL; +Cl, ——> CCl+ HCl
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The chemical properties of cycloalkanes are similar to those of alkanes.
Cycloalkanes readily undergo combustion as well as chlorination and

bromination.

il aumdd Aglal) LK) USYL dalall el 4gud o ksl CESIU L)) (al sl
J(Ealed) 5 () iaYl) ClSYL sl ol

Br
Heat or
+Br, —— + HBr

light

Properties of Alkanes and Cycloalkanes

| ALKANES AND CYCLOALKANES |
|
| |
| PHYSICAL PROPERTIES | | CHEMICAL PROPERTIES |

| |
| | | | |
Solubility ] l Density ] l Boiling Points ] l Combustion ] l Halogenation ]

m Insoluble in water m Less dense than m Increase as carbon m All alkanes and m Hydrogen atoms
m Soluble in nonpolar water chain length increases cycloalkanes are replaced with

solvents m Float on top of B Decrease with are flammable halogen atoms

water increase in degree m Combustion (a substitution

of branching products are reaction)
CO, and H,0O m Requires the

2C,H,, + 150, — 10CO, + 10H,0 gﬁ;ﬁfe of heat

Alkane + 0, — CO, + H,0

C,H,, + CL, 2=ty ¢ 1 Cl + HCL
R—H + X, Hetorlshy, p_ ¥ + H—X
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