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Petroleum—A Source of Organic Compounds
;\.Lybd‘ QL.\SJAH A Jadily
petroleum, a mixture of hydrocarbons and small amounts of other substances found deep within
Earth
U Gl B B3sasa AT J e (e AL CiliaS g gy S gl e uld dadil)
Petroleum is the source of organic compounds used to make fuels, polymers, and many other
products
G AY) claiiall cre daadl g il jadd gl g 3 98 ol) Ao lia (B daddinall 4 guand) S jall jiuaa
fossil fuel Because it is formed from the remains of fossilized material
4080 30 gall Ly el () oS a0y (5 98] 2 gB g
The liquid part of petroleum is called crude oil. Crude oil is dark, flammable, andfoul-smelling.
A S Aadiy 93 Jlaiddl BB ¢y sl (i8I0 ¢ 9 Jadil) e il ¢ 5ol g8 alAd) Jadil)
Crude oil is a mixture of thousands of organic compounds. To make itemssuch as combs, specific
compounds are refined from this mixture and then processed into consumer products
(o) Lgiadlaa ol o% Jaldl) (e Lgudany Juad Y gl oy 4 guand) S pal) YT (0 Tall g2
Gl A 5 Jaliia¥ Jia AuSgind cilaiia
Processing Crude Oil  alad) Jadil| dallaa
1- extract the crude oil from its underground source
s el 8 3 93 gall 0 jan (e Al Jadil) ) Al
2- fractional distillation chemists and engineers separate the crude oil into fractions containing
compounds with similar boiling points
cila L il ya o g giati o) Jal ) Jadil) S5 Jalaa (B LAl Tl ¢ gautigal) g ¢ ilbaansll Juals 1A Jail) judaill)
The tower big, metal towers can rise as high as 35m and be 18m wide
m18 ) e sm 35 () el Juay dadua Ay )l 143523 7 0
Inside the tower is a series of metal plates arranged like the floors of a building.
el (Bl gha Apdy qufi 5 (B A 3NN e sl (e Ao gana 1Y) JANN 22
These plates have small holes through which vapors can pass.
LA e 5ASY jad o) (S B s cilasd o cila gllf 03 (g gial
On the outside is a maze of scaffolding and pipes at various levels
“&QQM&,\*U‘JQI&AJ@JEG‘»M GJI&L‘J
Separating organic compounds 42 ganll LS jall Juad
The tower separates crude oil into fractions containing compounds having a range of boiling points
Glalad) Cila 3 G Gara sda S GLS ja e g a2l 0l ) alAd) Jdil) Jad e gzl Jany
At the base of the tower, the crude oil is heated to more than 350°C
C0355_1a 4a 43 ) aldd) Jadll) cpdiud oy 7 ) Bacld dic
most hydrocarbons in the mixture become vapor and start to rise
selail) oy g iy )l 3 clig S g gl alina Jsady ais
A few compounds, such as those in asphalt, remain as liquids and are drained from the bottom of the
tower
Eo Jiad e ol Jilu B e A ((Clia) B 33 ga gal) Jia) AL LS ya Jha
Compounds with higher boiling points condense on the lower plates, drain off through pipes on the
sides of the tower, and are collected
gt ol ) il Ao Gl e o @ g Atiud) cila gl o (ST dadl yal) (AL il ja Cld LS sall
Fractions with lower boiling points may rise to the middle plates before condensing
ST B ool cila gl ) adi 5 4B Aadiiall GLdal) Cila )3 Cild LS yall
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Those with the lowest boiling points condense on the topmost plates

Lilad) cila oll) o (S Laalddl) A ldad) by, ja <l il g<al)

A few compounds never condense at all and are collected as gases at the top of the tower
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Hydrocarbon gases

Below 20°C used for fuels and
p Ty plastics
,// ,*’—‘/\\,_ N
a0°C - 200°C — &8 Gasoline ) )

laa—a—a:-;{ S

175°C-275°C

250°C - 400°C ——+4

Above 300°C ——

Above 350°C

] Aspha
Heated
crude oil
2 =

= Figure' Fractions are separated in a fractionating tower by
their boiling points. Larger hydrocarbons have high boiling points
and condense on the bottom plates. The smallest hydrocarbons
have much lower boiling points and are collected at the top of the
tower as gases.
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Why do the condensed liquids not fall back through the holes? The reason is that pressure from the
rising vapors prevents this
AN aday Baslalial) 3 AN oo @ililldaidall oY 95 Al 8 e cilatl) o Al Bl guad) 3905 Y I3 i
the separation of the fractions is improved by the interaction of rising vapors with condensed liquid
Sl Jilad) aa Baslatial) 3_ASY) JoliS MR (e £ Y1 Juad Gl Say
The exact process es involved vary. For @xample, some towers add steam at the bottom to aid
vaporization. The design and process.used depend on the type of crude oil and on the fractions
desired
Llaadl 5 avanall) ading 9 A e ae bl i) A 10 7)) (any Ciuial 1Sied Aaadiual) A58 cllead) Calids
Lslaadl o135 o g alad) Jaiil) £ o8 Jo Aasiiol)
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Uses for Petroleum Compounds  hadill &l je ilaladiie)

) —_— )
The lightest fractions from " Hydrocarbon gases zodl Jef e cas¥i el 3
the top of the tower include used for fuels and Ol ol Jads
butane and propane 2 \\plasucs
The fractions that condense on / - ool \ (e KE ﬂ‘ el e-\L’;
the upper plates and contain - - S5 TAC é:‘*’d:‘i}u‘ i
from five to ten carbons are used SRR > Claiall; o3l 052 € 10
for gasoline and solvents -
ne
fractions with 12 to 18 carbons S | O.sv'.)f]‘ 18«:“ 12 & 5‘.%%\1" 7
that are used for kerosene and 2585l Sl 5535l padis
jet fuel et di
The bottom fractions go into - - o X . .
lubricating oil : el Cuy Jaas el e 51
ting
the residue is used for paving R | 5l el i) Wl Jassd g —
asphalt
w i w
Heated als da
crude oil oduisa
=

Other petroleum products are obtained by further purifying crude oil fractions using different
techniques to isolate individual compounds.
Gl ya o Jgmaal! dabida ClLll aladiuly juSi JS&y alddldadil) 1 jal Juad JNA e s AY) hadil) cilaiia e Jguaal) oy
34 ydia

After these are separated, they can be converted into substituted hydrocarbons
BiS Cilaiia dolial il gy S 9 o e ) LS jall 232 Jy 9l

Examplesof products ~ <laiial) o At

medicines such as aspirin oY) Jia 4y 5%
insecticides Ay phal) cfauall
printers”ink Silaglall jua
flavorings cilgsil)
Aromatic dyes ffom crude oil have almost Jia) Amyadal) & Lual) du‘ Lalas cada A1) Al g ) & Lunal)
completely replaced natural dyes, such as indigo (Cr Y 5 Ll sl
and alizarin
The first synthetic dye was a bright purple called 5 (il 43 g pall 7l ) g2 Y A Lelia disa Jl
mauve that was accidentally discovered in coal padl) o) ylad S ya & Abually il

tar compounds.
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Polymers <l sl

w}:"ﬂ)ﬁ‘::ﬁmﬂ"&j' ‘-‘"‘“'.J‘“TJ'“‘_ W ““" monomer is a small molecule that can combine with itself
v beow apmen R ey repeatedly to form a long chain
A gl Aldew ¢ oS ) e (S Auadi ga 20y pua 56 S s gl gall
Polymers are long chains of monomers
G a5 ga o B e ApilpasS laa g (e ALy gh Juudlaw 1) sard gal)
Often, two or more different monomers, known as copolymers,
combine to make one polymer molecule

a)g padl s 5 CneSil Adlita &) a9 (r9a (o ST gl U 2ay L LIS

Mono— means one

poly— meaning “many” daalia i r g
mer meaning “part or segment” | dakdd gl g 3a Aad 1 e |

Polymer properties <l ad sl gailad
The properties of polymers depend mostly.on
A il A Gailady Gl el gl g\:\s\ Al

which monomers are used to make them | e lia (B addieial) jagigall g i |
The amount of branching and the shape | AlSd g sl gl & dzas |

polymers can be made light.and flexible or strong enough to make plastic pipes, boats, and even some
auto bodies.
S ) JSUR Gaan 9 Gl s8N 5 Sl qunll) dslial GilS JSy Ay g8 g Adja g ABES Gl panl gl (1685 O ¢Sy
Other polymers can be spun into threads for use in clothing, suitcases, and backpacks.
SABD quilia g ) quilia g (udlal) dolia (b ardiud bgad ) s AT @l e gr Jasad oSa
Hydrocarbon polymers  4xiss S g agd) &l padd gal)
Some polymers are made entirely of carbon and hydrogen

CEM UM 5 9S8 (e Jalslly & jaud ol alina () o855

Polyethylene>>>>>>ethene | ) <<<<<< ) o |
Polypropylene>>>>>>propene | gl <<<<<< by n Ao |
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Table. Hydrocarbon Polymers

a
J vl
[ . « plastic bags
Polyethylene +—CH; —CH: T 3 ol : g
) B Lo - plastic bottles
[ 1 - glues
e « carpets
Polypropylene | -
CH: « high-performance
‘ outdoor clothing
CH—CH,;—+ -fgam packing
» disposable food
e ‘ containers

\ + CD cases

Zdgs 1S g ydugd) S podgud]  Joaantt

ERESRWIIR 1 . {‘CHI —cH: NS
LS clalasie | K Jé : i :

sl e
sleddl @
2 5] M) o

CH, —CH+
I aelies s s
assad) 2dle

CHs

el e e o
ealh¥) cilgie o

Jleaz il dnas 0
sasls 3,a ’ s puiead s

o) 3% dalel o N
|

L cH—cH,t

Versatile polystyrene Clal i) ddatia ¢ s gall
Some polymers can take two completely different forms
Lalad (pdlidia (€& AL ) jadd gl (lany

Polystyrene forms brittle, transparent cases for CDs

ida gaall Gal B0 A8AGY Adgl) ABRYY ¢ et i) (9
if a gas such as carbon dioxide is blown into the melted polystyrene as it is molded, bubbles will
remain within the polymer when it cools. These bubbles make polystyrene the efficient insulator used
in foam cups

Il 4dand apy Lasie gl JR13 ol dlia s ALSE pB1 pgaalal) ¢ pend ) (B 130 8 3l A LS e 13
L 5N il Gl gST dslia B ardieg Jlad
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Substituted hydrocarbon polymers <l g S 5 dagd) culiidia &) yad g

Polymers can contain elements other than carbon and hydrogen
A palis g g ugd 5 QoS o g gias
Polyurethane has functional groups that contain oxygen and nitrogen
Cpag Al g CpansY) o o giad Aila g cle gana o o giag 10 g A
polyvinyl chloride PVC, are ethene monomers with chlorine substituted for one hydrogen atom This
substitution makes PVC harder and more heat resistant than polyethylene
52 Jaag JIatal) 138 Bas) g g B3 Jae s glS e (g giad () ) pagiga (e eSS (PVC) Jabil) 3,618 (A s
) (A s (e 1ol Aaglia o A0l ST Jaidl) ygis

Table Substituted Hydrocarbon Polymers

= == =]

[0

H H H H H H .
Y N A A | || « foam
Polyurethane TC—N _C| = (]: =N=C=0 _(I: —=C=0 « waterproof
coatings
: 2 o H H « shoe parts
" « pipes
Polyviny! chloride +CH7 — CHCI + e
« house siding
(@) (0] H H
I I I l « fabric
Polyester C GO —IC— ()
| | » rope
H H

lhg S i) Dlils Sl pedgs  Jeaan

i e

gy e [OOH HHHO H H
st T S |
S C—N—C—C—N—-C—0—-C—C—0
FRTER P ’ [ k. ) olebs ol
PR A 15 | H H H H
bl @ /',.
palal st e
ple s
sttt

It i T
Il |
Sl - c@-c—o—c—c—o S
Jusd - o
H H

Polyesters < sl

Synthetic fibers called polyesters are made from an organic acid that has two —COOH groups and an

alcohol that has two —OH groups Polyester is strong because these chains are closely packed together

Jaad Jagl ) Basads Judluad) (19838 -OH (S5 a4 (A8 (55883 J 938 5 -COOH (58 3a2a (A8 (5 5iay (s 98 (aen (o (98T
98 il g

Many varieties of polyesters can be made, depending on what alcohols and acids are used
dadiical) (alaal) g ¥ gasl) cuua 4e gila g8 S &l jid gy L) (Say
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T 0 i i~ 1 BB |
HO~C—©—C~OH - HO—Cl—Cl—OH—» —-C—@C—O—Cl—cl.'—OT + 2H,0
H H H H i
Organic acid Alcohol Polyester (1 unit) Water
T 1 i b i BB
] | | |
HO»«C«@C»OH + Ho--c|~cl-—ow—o —--c@—c~o-|—cl-—o + 2H,0
H H { H H
o-,..c.t. e J}&j ‘3.&.’-‘9 5.\)9) )Q..u._.Jy Lo

o o - PR TI,
Depolymerization 3 _aldl 41) )
Depolymerization is a process that uses heat or chemicals to break the long polymer chain into its
monomer fragments
sasigall g13a) A Alghll el gal) dleabes L& 43iLarsl) S gall gF 851 Al adins dudes & 3 yalil) A1) 3)
Disposing of polymers has become a problem because 1- polymers have been used so widely
2- many polymers do not decompose
ol g (BT e Lgalalading 1, 1y A <l janl gal) (0 palddl) sl
Jlay ¥ lgda A2
How to combat the problem?
SAlCE o Qi (i
1- recycling, which recovers clean plastics for.reuse in new products Many communities
B S il 1 Lgal iyl lad ABJ LSl ) o dallaa (g 2 el Bale)
84S Claalina (b dadiis 48k A
2- Depolymerization is a process that,uses heat or chemicals to break the long polymer chain
into its monomer fragments
sagisall o13al A AL glall paad o) Abeabes Ll Ailasl) 3) gall i 31 pad) addind Ades A B jalil) A1) 3)
Her problem each polymer requires a different depolymerization process and much research is

needed economical
Apala) 48y ) s Jaad B S Cilag) gliad g ddlida 3 jaly A1) dules ) yanl oo JS Uiy 1lgilSia
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