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monoalkylates. For example, in the alkylation of
benzene with propylene catalysed by Beta zeolite:
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CH; —CH—CH,
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CH,—CH —CH;

CH;—CH—CH,

the ratio between the rate constants for the formation
of the products di- and mono-alkylates i1s equal to 0.54
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Friedel—Crafts reactions have been used in the synthesis of several triarvimethane and

xanthene dyes..lﬁ1 Examples are the synthesis of thvimolphthalein (a pH indicator)
from two equivalents of thvimol and phthalic anhwvdride:




O
: cat. H,SO,, heat

-H,0

A reaction of phthalic anhydride with resorcinol in the presence of zinc chloride gives

the fluorophore Fluorescein. Replacing resorcinol by N.N-diethylaminophenol in this
reaction gives rhodamine B:

@c&v oo

cat. H,SO,, heat

Haworth reactions

The Haworth reaction is a classic method for the synthesis of tetralone. In it

benzene is reacted with succinic anhydride, the intermediate product is reduced and a
second FC acylation takes place with addition of acid (see also:

o. 0O O

O = L= O )

In a related reaction. Qhenantln'ene is synthesized from naphthalene and succinic
anhydride in a series of steps.
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Aromatic hydrocarbons in crude oil.
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Classification of Crude oils : plad) baddl) Ciulual
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Crude oils are classified as:
A) Based on chemical composition

-Paraffinic base

- Naphthenic base

- Asphalt base

- Mixed base

- Aromatic base (up to 80% in the far east)

There are some crude oils which have up to 80% aromatic content, and these are
known ( as aromatic-base oil). Attempts have been made to define or classify
petroleum based on various distillation properties when combined with another
property such as density. It has been suggested that a crude should be called
asphaltic if the distillation residue contained less than 2% wax and paraffinic if it

contained more than 5%.



» Crude Classifications (in order of decreasing value):
1) Paraffinic Crudes
paraffins + naphthenes > 50%
paraffins > naphthenes
paraffins > 40%

3) Aromatic - Intermediate Crudes
aromatics > 50%
paraffins =>10%

] 6) Aromatic — Asphaltic Crudes
2) Naphthenic Crudes naphthenes > 25%

paraffins + naphthenes >50% paraffins < 109%
naphthenes > paraffins
naphthenes >40%

3) Paraffinic — Naphthinic Crudes
aromatics < 50%

paraffins < 40%

naphthenes < 40%

4) Aromatic — Naphthenic Crudes
aromatics > 50%
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Based on specific weight or API
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Designation of “light” or “heavy” is based on density
- API gravity is common unit of measure

- > 33°API for “light” oil

- <28°API for “heavy” oil

* Light crude has lower density (sp.gr.) — API is higher.
(heavy crude) 10< APl <50 (light crude)
(or less) (or more)
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Sulfur content is described as sweet or sour:
General rule: Sweet < 1% total mass sulfur

Sour > 1% total mass sulfur
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