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Conversions of petroleum Products
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Thermal Cracking
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Thermal Cracking ' sl sl -
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HC—C==CH,  + CH,
600 C

H,C=—=CH, + H3C——CH,




Catalytic Cracking

CaaHsn = CagHap + CyzHa,
ol s Caad )

CeH14 + G gHq2

C3HsA + C aHgs

ol e



Catalytic Cracking

long chain alkanes

e I T e W

s T

smaller alkanes branched alkenes and
and cycloalkanes bBramnched alkanes

O O~
.

arcmaatics

v
smaller alkeneas and

bBranched alkenes

eSS

An Example of the
Catalytic Cracking
of Petroleum Hydrocarbons
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Treatment of Petroleum Products
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Treatment of water, CO,, and H,S.
Water: By Al,O; or H,SO,.

CO,: By methanol gas.

H,S: By dry method:

3H,S + Fe,0, -

2Fe,S; + 30,

Fe,S, + 3H,0

2Fe,05 + 65



Octane Number

The percentage between isooctane and
heptane in gasoline, this for the quality of
gasoline.

For example: gasoline 90 means:

This gasoline is mixture of 90% isooctane and
10% of heptane.



Methods for improvement of gasoline

1- Addition of (Et),Pb:
5 ml for each galon.
2- By catalysts:

By heating low gasoline octane number in
high temperature and high pressure in the
presence of catalyst as ammonium silicate to
convert the straight chains to branched
chains.



3- Tanning:

This is to convert the straight chainsin e
gasoline to branched chains by heating with
AICI;. But it is cost.



H
(CH3),4 C2
H C/ ~a~
3
H,
n-octane

S)
HAICI,

(CH3),
/ \E'/

isooctane CH;

CH,
H,C

o CH,

_I_

AICl,

AICl,



4-Alkylation:

This method used to convert small alkenes to
long branched aliphatic chains in the presence
of a catalyst.



5- Addition of methyl ter.butyl ether:

Add 5-10% to improve octane number, it
prepared from the reaction of isobutene with
methanol.

CH3 CH3

/K + HO—CH, —— » HC CHs
H5C CH, 3

OCH;
methyl ter.butyl ether

2-methyl-1-propene
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These processes which use petroleum
or natural gas or its derivatives to
produce many of chemical compounds
are called petrochemicals.



Steps for manufacture of
petrochemicals

First step:

Convert petroleum derivatives as methane,
ethane, butane and naphtha to basic
petrochemicals as methanol, ammonia, ethylene,
propylene, butadiene and benzene.

Second step:

Production of intermediate petrochemicals by
conversion of basic petrochemicals to
intermediate petrochemicals as vinyl chloride and
ethylene oxide.



Third step:

Production of final petrochemicals by conversion
of intermediate petrochemicals to final
petrochemicals as polyethylene, polypropylene,
PVC., and polystyrene.

Fourth step:

Production of consumed materials by conversion
of final petrochemicals to consumed materials as
plastics and water bottles.



Petrochemicals from Methane

CH, + H,0 - 3H, + CO
CH,-CH,-CH; + 3H,0 ------—---- 7H, + 3CO
2CH, + O, --—------—--- 4H, + 2CO

2- Methanol:

1- Synthesis gas:



Petrochemicals from Methanol

ol o] [— HCHO
CH3OH """""""" CH3COOH ¢
Insecticide:
O
Cl,C—CHO + z© > CICI

dichlorodiphenyl-trichloro ethane



Synthetic Fibers
1- Acrylic fibers:

FeSO, [ (H:2
n —C— > —
H,C (H: CN o, l

C
H Jn
Arolon (Acrylic)

2- Polyester fibers:

OH OH
HooOC COOH + | |
H,C CH,

(0]
H, H ||
HO—C —C —O——C

(@]
o te te o | oo Mo o
I H2
n



3- Nylon6,6 fibers:

COOH
H,/Ni oxid.
: —_—
COOH

Adipic acid

NH;
CH,;NH, H CN COONH,
2 -2H,O0
B E— —
CH>NH; CN COONH,
hexamethylenediamine Adiponitrile
COOH CH5NH,
+
COOH CH,;NH,
-H,O

polymerization

\J

H H
(CH,), —N_(CHz)s_N%
n

(o) (o)
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e 2- The chemistry and technology of
petroleum, James G. Speight, 5t" ed1lition
2014.

 3- Petrochemicals in nontechnical language 4t
edition, Donald L. Burdick and William L.
Leffler 2021.

* 4- Fossil hydrocarbons chemistry and
technology, Norbert Berkowitz 2021.
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* 5- Chemistry of petrochemical processes 2"
edition, Sami Matar and Lewis F. Hatch 2001.

* 6- Chemistry of fossil fuels and biofuels,
Harold H. Schobert 2013.



