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1. General Information

» The most important refinery product is motor
gasoline.

Gasoline Is mixtures of different
hydrocarbons with boiling ranges from
ambient temperatures to about 200 C.

» The important qualities for gasoline are octane
number ( antiknock ),volatility ( starting and vapor
lock) and vapor pressure. additives are often
used to enhance performance and provide
protection against oxidations and rust formations .




IIChCcrigfflicel] ¢

LELE | L6 e

>SpeC|f|c gravity:: 0.72-0.76 (water —1)
» \Vapor density : 3-4 (air =1)

» Boiling

point/range : 20 to 204 C

» Vapor pressure/range : 300-500immiHg at
38C ( 0.4-0.65 kg/cm) ,water 0.065kg/cm

_~FElash point ; <0 C
>Autoflammablhiy >340C
> EXplosive limits :1.4-7.6, volume %




Methyl tertiany-Buity)
Ether (MITBE)

163404-4

Trertiary-Amyl Methyl

Ether (TAME)

994-05-6

Ethyiltertiany-putylf ether
(ETBE)

657-92-5

Di-Iseprepyl Ether (DIPE)

106-20-5

Tertiany-Amyil Ethyl Ether
(TAEE)

919-94-8




S Ethanol

64-17-5

Pentane, all iIsemers

Mixture

Octane, all iIsomers

Mixture

Teluene

106-66-5

Xylene, alllisemers

1580-20-7

Hexane, other ISomers

Mixture

IHeptane, alll iIsemers

Mixture

Nonane, all ISomers

Mixture




Nonane, all iIsomers

Mixture

ISepentane

78-78-4

n-Butane

106-97-6

n-Hexane

110-54-5

Methyleyclohexane

106-617/-2

Trnmethylbenzene, all
ISOMETS

2599d-15-7

Benzene

(1-45-2

Ethylbenzene

100-41-4




Hexane, allliIsemers
Mixture

Mixture

Methylcyclopentane

96-S7-7

Cyclohexane

110-82-7

Ethylmethylnenzenes

(Ethylteluenes)

25990-14-5

Cyclopentane

261(-92-5

Naphthalene

91-20-5

Indene

95-15-6

n-Propylbenzene

105-65-1.

Styrene

100-42-5
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2.1 GASOLINE CONSUMPTION IN JORDAN FROM 2000 TO
2007 IN MT
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LEDED, UNLEDED GASOLINE CONSUMPTION

900000 | | m unleaded gasoline

800000 1 g leaded gasoline
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YEARLY AVERAGE LEAD COUNSUMPTION, kg
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2.3 MONYHLY AVERAGE CONSUMPTION OF UNL EADED GASOLINE

70000

MARCH APRIL MAY

JE—Unleade RON 90
B Unleaded RON 95

MONTHS/2008




40 — = -
[ e l T e
220 . Y]
S.R.Gasoline ME|
c 380 S —
4000 D [Wanhina
504 o] KERC
:s g |Kerosens MER
CRUDE K 29 | —
oIL 2 [
o3 2 8 l =
Leo | La.o 9 ol oM
ot LPa L
8 [
2 F —
o IEW- vou |=es 840 c 278 - - FCt
1 H.B.0 5 Gasoline ME|
144 a7 O
3 Cycla 0N
E 300| ASPHALT
g $ : &
g 3 §1§*§
Y Y
25 :
‘ T T T- *‘
238 8 e sy
| e | i A ™| Rrecc
Light Haphtha
1650 =40
Y = L | 110 l J?’J
Procoss Gas LPG
PLATFORMER
| 1400 =N 1132 Y
Heavy Naphtha Platformate
1520 - KERC
Keroseno 28 _J MER/
c e b—
—
10000 ﬂ
36
chuon | s gl AP
|8l
070 ¥ =h— [
LG.oO A 106
§ ]
i
- §ﬂ
] 33 Y 12
= LPG
1600 _| vou |695 . 700 HO/HC 192
™ 2 |Heo | 110 B [T S




Oily Water

Vacuum H.G.Qil

Slurry Recycle Catalyst Fine

Spent Catalyst

Catalyst Products

Catalyst Additive Fluidized Catalytic Cracking Unit Fuel Gas

; o LPG
RON 88-89(without additives .
( 16% ) FCC Gasoline

\_ L.C.Oil
Utilities ] Slurry
Cooling Water n
Service Water Utilities
Boiler Feed Water Cooling Water
Electricity Service Water
Steam . Steam

Fuel Gas Condensate

Turch Oil Instrument Air
Instrument Air Refinery Air

Refinery Air




Feed

Topp.1 Gasoline
Topp.1 Naph. & LPG
Topp.2 Gasoline
Topp.2 Naph. & LPG
Tpp.3 over head
UNIBON over head

Catalyst '

Naphtha Hydrotreater N.-H.T
SRG (LN) RON 70

UNIBOM LPG

CDU-3 Over Head

Plat. H, rich gas

Naphtha from Sour Tanks
Naphtha from Sweet Tanks

(without additives)
22%.

Utilities

Cooling Water
Service Water
Boiler Feed Water
Electricity

Steam

Fuel Gas

Fuel Oil
Instrument Air
Refinery Air

»
»

Products

Fuel Gas

H, rich gas
LPG

Gasoline

Light Naphtha
Heavy Naphtha

Utilities
Cooling Water
Service Water
Condensate
Fuel Oil
Instrument Air
Refinery Air




Heavy Naphtha
From N.H.T Unit

Catalyst

Chemicals
Propolyne Dichloride
Phosphate

Utilities

Cooling Water
Service Water
Boiler Feed Water
Electricity

Steam

Fuel Gas

Fuel Oil

~Instrument Air

Refinery Air

\FFOQM
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PLATFORMER UNIT
RON 92
(without additives)
62 %

Products

Fuel Gas

Sweet Fuel Gas

H, Gas

LPG

Gasoline Platformate

Utilities

Cooling Water
Service Water
Steam
Condensate
Fuel Oil
Instrument Air
Refinery Air
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= Octane is a measure of a fuels tendency to
kKnock in-a test engine when compared to
other fuels .

= Knocking occurs when the fuel/air mixture

explodes on the compression stroke of the
engine cycle, ie before the application of the
spark. This creates a loud knocking noise

~within the engine and can lead to engine
damage.

i
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~low speed (600 rpm). This is to simulate city
driving at low speed with frequent
acceleration.

= Motor Octane Number (MON) Is measured

at higher speed (900 rpm) which simulates
highway driving.

[

For most fuel components RON is greater
~ than MON.
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Jetra-ethyl lead and. Tetra-methyl lead as
fuel additives have been used to reduce the
knocking tendencies of gasoline since 1922.

A typical lead content of 0.4g/l, boosies a
gasoline's RON by about 6 units.

m—
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= Tetra-ethyl lead'is a lead
atom bonded to a tetrahedral
arrangement of ethyl groups.

= The C-Pb bond Is quite weak

and in the hot environment of
an internal combustion
engine it fragments
e nneducing lead and ethyl
L iaddicalwhichreantiele
termination the combustion
process by radical reactions.

—




- _LEAD deposits poison catalytic converters
and exhaust oxygen Sensors, so exhaust
gases cannot be removed.

Reduced mental capacity in children and
nigh blood pressure in adults.

w=1in1990 the U.S. Congress,prohibited,the
L additieneifleadtergaseline; effective
“January 1,1995.
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Lead Phase Out

21
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Source: IFQC, Jan. 2008




= Oxygenates are hydrocarbon compounds
Which contains oxygen atoms.

= Tow types of oxygenates are commonly.
added to gasoline Alcohols and Ethers.

i

= Oxygenatedifiuelsianeusediorreduce ozone"
SONMING 'SMog ,hazardous carben monoxide
pollution and other toxic air pollutants.




DIPE (Di- Iso- |108-20-3' | Methanol
Propyl-Ether

ETAE (Ethyl- |919-94-8 |Ethanol
Tertiary-Amy/|

Ether
ETBE (Ethyl- |637-92-3 | TBA (Tertiary
NiEran/-Butyl- Butyl Alcohol;
Ether o 2=Vietyl-2-
Propanol)




Tertiary-Butyl
Ether

1634-04-
il

n-Propanoel (1-
Propanol)

n-Butanol
(normal butyl
alcohol, 1-
Butanel)

ISo-Butanol

(isobutyl alcohol,
2-Methyl-1-
Propanol)




= MTBE is the most
widely used fuel
oxygenate, due to Its
combination of
technical advantages
and supply

saavallanility:

= VITBE delivershigh
@ctane value at
relativity low cost.

Methyl Tertiary-Butyl Ether ,




Physical and chemical properties

N Lo — N\ - T Tl T
V/EE =) 1 Oxwvwaoenate

gasoline (max |gasoline
15%y MTBE)

Molecular Mixture Mixture
weight

Boiling 20-210 20-210
_|point C

ViElting
point C




Elash point,C

 Auigigaltiol

temp. C

-25

1429

i), 24lc

=lammability.
Imits %

1.5-8.5

1.4-7.6

1.4-7.6

R. Density
@20C

0.740 g/ml

0.72-0.77

0.72-0.78

V. Pressure
@p20C

245 mmHg

450-600
@38C

450-500

;JT—Water

———

solubility

A9 )/ et

25C

MITBE 230/

BTX EB
2.60/|

BTX EB
2.60/

m—
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= The important reason for the Widespread
use of MTBE Is feedstock flexibility.

= Alr quality benefits :
- more complete fuel combustion

- reduction of olefins, aromatics
and benzene leyvels

—
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1505 MTBE, reduced the pollutants as following -

CO 20-25 %
Unburned hydrocarbons | 10-159%
Particulate matter 30 %
20:80'%
Nitrogen oxides 5%

BEenzene

—




= MTBE: 40 ppm (TLV), ACGIH
> Carcinogenic : IRAC (NO)
. OSHA ( NO)
. NTP ( NO)

. ACGIH ( A3) possible for animals

= BENZENE : 0.1-0.5 TWA & 1-5 STEL
(ACGIH,OSHA,NIOSH EPA and NTP)

R

- Cancinegenic. . yesy
N ACEIHIOSHANIOSHIEPA™ and NTP)
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- Ap}:_)ling effective control programs during
handling MTBE Is the convenient way to
achieve reguirements related to Health,

Safety & Environment.

= Using MTBE In gasoline is only temporarily.

pe=nTihirough 4t Expansion Rroject refonmate
L gasoelineawilifeypreduced:™




= [WA: time weighted average

| NTP national toxrcology program
IRAC : International Agency for Research on Cancer,

OSHA - Occupational Safety and Health Administration,
U.S. Department of Labor

EPA - United States Environmental Protection Agency
STEL - The ACGIH Short-Term Exposure Limit
TLV - ACGIH Threshold Limit Value,

CAS # - American Chemical Society's Chemical Abstract
service registry number which identifies the product and/or-
__Ingredients. e
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