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Year Process name
1862 Artmosphearic distillation
1870 Yacuum distillation
1913 Thermal cracking
1916 Sweektening

19320 Thermal reforming
1932 Hydrogenation

1932 Coking

1933 Solvent extraction
1935 Solvent dewaxing
1935 Cat. polymerization
1937 Catalytic cracking
1939 Visbreaking

1940 Alkwlation

1940 Isomerization

1942 Fluid catalytic cracking
1950 Deasphalting

1952 Catalytic reforming
1954 Hydrodesulfurization
1956 Inhibitor sweetening
1957 Catalytic isomerizatian
1960 Hydrocracking

1974 Catalytic dewaxing
1975 Residual hydrocracking

HISTORY OF REFINIMG

Purpose

Produce kerosene

Lubricants {original)
Cracking feedstocks (1930's)

Increase gasoline
reduce sulfur & ocdor
Improve octane number
Remaowve sulfur

Froduce gasoline basestocks

improve lubricant viscosity
iNndex

Improwve pour point

Imprave gasoline yield
& octane number

Higher octane gasoline

reduce viscosity

Increase gasoline octane &
wield

Froduce alkylation fesedstock

Increase gasoline yvield &
octane

Increase cracking feedstock
Convert low-guality naphtha
Remove sulfur

Remowve mercaptan

Conwvert to molecules with
high octane number

Improwve quality and reduce
sulfur

Improve pour point

Increase gasolinea vield from
residual

By-products, atc.

Maphtha, tar, etec.

Acsphalt, residual
coker feaedstocks

Residual, bunlcar Fueal
Sulfur

Residual

Sulfur

Coke

Aromatics

VWaxas

FPetrochemical
feedstocks

FPetrochemical
feedstoclks

Increased distillate, tar

. High-octane awviation

gasoline
Naphtha

Petrochemical Feedstocks

Asphalt

Aromatics

Sulfur

Disulfides

Alkvlation feedstocks

Alkylation feedstocks

W a
Heawvy residuals



OVERVIEW OF PETROLEUM REFINING PROCESSES.

Process name Action Method

FRACTIONATION PROCESSES
Atmospheric distillation Separation  Thermal
Vacuum distillation Separation  Thermal

CONVERSION PROCESSED-DECOMPOSITION
Catalytic cracking Alteration Catalytic

Coking Polymerize  Thermal
Hydro-cracking Hydrogenate  Catalytic
*Hydrogen steam Decompose  Thermal/
reforming catalytic
*Steam cracking Decompose  Thermal
Visbreaking Decompose  Thermal

CONVERSION PROCESSES-UNIFICATION
Alkylation Combining  Catalytic

Grease compounding  Combining  Thermal

Polymenzing Polymerize  Catalytic

Purpose

Separate fractions
Separate w/o cracking

Upgrade gasoline
Convert vacuum residuals
Convert to lighter HC's

Produce hydrogen
Crack large molecules

reduce viscosity

Unite olefins &
isoparaffins
Combine soaps & oils

Unite 2 or more olefins

Feedstock(s)

Desalted crude o1l

Atmospheric tower
residual

Product(s)

Gas, gas oil, distillate, residual
Gas o1l, lube stock, residual

Gas oil, coke distillate Gasoline, petrochemical feedstock
Gas oil, coke distillate Gasoline, petrochemical feedstock

Gas oil, cracked oil,
residual

Desulfurized gas, O,
steam

Atm tower hvy fusl/
distillate
Atmospheric tower
residual

Tower isobutane/
cracker olefin

Lube oil, fatty acid,
alky metal

Cracker olefins

Lighter, higher-quality products
Hydrogen, CO, CO;
Cracked naphtha, coke, residual

Distillate, tar

Iso-octane (alkylate)
Lubricating grease

High-octane naphtha, petrochemical !



CONVERSION PROCESSES-ALTERATION OR REARRANGEMENT
Catalytic reforming Alteration/

dehydration
Isomerization Rearrange
TREATMENT PROCESSES
* Amine treating Treatment
Desalting Dehydration
Drying & sweetening ~ Treatment
*Furfural extraction Solvent extr.
Hydrodesulfunzation  Treatment
Hydrotreating Hydrogenation
*Phenol extraction Solvent extr.
Solvent deasphalting ~ Treatment
Solvent dewaxing Treatment
Solvent extraction Solvent extr.
Sweetening Treatment

Catalytic

Catalytic

Absorption

Absorption
Abspt/ therm

Absorption
Catalytic
Catalytic

Abspt/ therm
Absorption

Cool/ filter

Abspt/ precip.

Catalytic

Upgrade low-octane
naphtha

Convert straight chain to
branch

Remove acidic
contaminants
Remove contaminants

Remove H,0 & sulfur
cmpds

Upgrade mid distillate &
lubes

Remove sulfur,
contaminants

Remove impurities,
saturate HC's

Improve visc. index, color

Remove asphalt

Remove wax from lube
stocks

Separate unsat. oils

Remv H,S, convert
mercaptan

Coker/ hydro-cracker
naphtha

Butane, pentane,
hexane

High oct. Reformate/ aromatic

Isobutane/ pentane/ hexane

Sour gas, HCs w/CO, Acid free gases & liquid HCs

& H,S
Crude oil

Liq Hes, LPG, alky
feedstk

Cycle oils & lube
feed-stocks
High-sulfur residual/
gas o1l

Residuals, cracked
HC's

Lube o1l base stocks

Vac. tower residual,
propane
Vac. tower lube oils

Gas oil, reformate,
distillate
Untreated
distillate/gasoline

Desalted crude o1l
Sweet & dry hydrocarbons

High quality diesel & lube o1l
Desulfurized olefins
Cracker feed, distillate, lube

High quality lube oils
Heavy lube ol, asphalt

Dewaxed lube basestock
High-octane gasoline

High-quality distillate/gasoline




Gasoline Blending Pool

Fuel Gas_l Amine Treating |——+ Refinery Fuel
H2S ; 1
Other Gases k - 2 - m W - Sulfur
Gas Gas Processing l : Merox Treaters '. .éfnines L H2S from
Sour Water Stripper
Gas Ha G’as r‘iz
4 ¥
Light Hydrotrester o | Isomernization | Isomerate =
Naphtha : = Plant 2=
Gas I;z Gas H2
k-3 Heawvy Catalytic Reformate
=1 Hydrotreater - -
§ Naphtha k4 Reformer
Jat Fuel Gas H
Crude Jet Fuel »1 Merox Treater |——» ::—-d/uor .
oil Kerosene Kerosene
) Hydrocracked Gasoline
Gas Hz
&3 - ) ¥
Diesel Oil_| Hvdrotreater}——e Diesel Ol
Atmospheric
Gas 0il Alkyiate
" J rHcavy Vacuum -
Gas 0il Gas
A 4 Evacuated G H 4
o | non-condensibles 3% ‘2 TR FCC Gasoline
g )
g g FCC Feed LN
Hydrotreater h
= gg FCC Gas Oilf > Fuel Oil
Gas Oil =
g Heavy
: Vacuum g
Gas 0il = 1
H2S to Sulfur Plart
Vacuum Residuum i 1
Sour :
Asphalt CO; Waters |
Air Blowing | ~sphait 4 Ha i
Natural Gas —— Hydrogen ’ 3
Steam ——=] S¥Mthesis Steam —
L Stripped
= Finished products are shown in blue Wiater

process

« Many refineries also include vacuum residuum cokers
= The “other gases" enmering the gas processing unit
includes all the gas streams from the various

units
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