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The LCOThe LCO--XXTMTM Process Process –– Value from LCO  Value from LCO  

•• Achieves Synergy Between Refining and Achieves Synergy Between Refining and 
PetrochemicalsPetrochemicals

•• Converts LCO into Petrochemical Grade AromaticsConverts LCO into Petrochemical Grade Aromatics
•• Reduces Fuel Oil ProductionReduces Fuel Oil Production
•• Provides High Quality Feeds to the Provides High Quality Feeds to the 

Petrochemical Industry Petrochemical Industry 
•• Can Boost Refining Margin by as Can Boost Refining Margin by as 

Much as $0.75 per Barrel of Crude  Much as $0.75 per Barrel of Crude  
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LCO to BTX Petrochemicals LCO to BTX Petrochemicals 
Makes Money   Makes Money   

What Do You Need to Know?What Do You Need to Know?
•• Petrochemical Aromatics Demand GrowthPetrochemical Aromatics Demand Growth
•• Production Volume from LCOProduction Volume from LCO--X ProcessX Process
•• LCO Properties Point to Aromatics ProductionLCO Properties Point to Aromatics Production
•• LCOLCO--X Process DetailsX Process Details
•• Economic ConsiderationsEconomic Considerations
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LCO LCO –– Poor QualityPoor Quality
for Dieselfor Diesel
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p-Xylene

Light EndsLight Ends

Xylenes From the LCO-X Process Are An Ideal 
Feed for p-Xylene With Minimum By-products
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CCR
Platforming

Unit

RaffinateRaffinate
Benzene

More
p-Xylene
Light EndsLight Ends

AA1010++

XylenesXylenes from The LCOfrom The LCO--X Process Can X Process Can 
Supplement Supplement XylenesXylenes Made from NaphthaMade from Naphtha
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Unit
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Unit
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Unit

Naphtha LCO-X Unit Xylenes

The LCOThe LCO--X Unit Will Also Give Additional BenzeneX Unit Will Also Give Additional Benzene
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Feedstock Dominates the Cost of p-Xylene

Naphtha Feed
83.4%

Catalyst & Catalyst & 
Chemicals  Chemicals  

0.7%0.7%

Steam  2.7%Steam  2.7%
Electricity  4.0%Electricity  4.0%

Water  0.9%Water  0.9%
Fuel  8.3%Fuel  8.3%

The LCOThe LCO--X Process Can Reduce Feedstock CostsX Process Can Reduce Feedstock Costs
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Steady Worldwide Growth in Demand
For p-Xylene: Fiber & Resins
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Future demand growth steady at about 1.5 MM MT/yrFuture demand growth steady at about 1.5 MM MT/yr
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Steady Demand Growth For BenzeneSteady Demand Growth For Benzene
StyrenicsStyrenics, , PhenolicsPhenolics

Source: CMAISource: CMAI
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There Will Be Ample Market Opportunities for There Will Be Ample Market Opportunities for 
XylenesXylenes Produced From the LCOProduced From the LCO--X ProcessX Process

60 KBPD60 KBPD
FCC FeedFCC Feed

14 KBPD14 KBPD
LCOLCO

215 KMTA 215 KMTA 
XylenesXylenes

80 KMTA 80 KMTA 
BenzeneBenzene

FCCU LCO-X
Process

pXpX Market Growth 6000 MTA inMarket Growth 6000 MTA in
next 4 Yearsnext 4 Years
Market Can Easily Absorb Market Can Easily Absorb XylenesXylenes
from the LCOfrom the LCO--X ProcessX Process
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Nitrogen 100Nitrogen 100--750 wppm750 wppm

Diesel  Boiling Range  Diesel  Boiling Range  
TT--95~36095~360°°CC

High in AromaticsHigh in Aromatics--
~80% wt%~80% wt%

Low Cetane Low Cetane -- ~15~15--2525

Sulfur 0.2Sulfur 0.2--1.5 wt1.5 wt--%%
API  12API  12--2222

SR DistillateSR Distillate
67%67%

LCOLCO
22%22%

CokerCoker
DistillateDistillate

5%5%HC DieselHC Diesel
6%6%

Source: EIA, Source: EIA, 

LCO is High Volume, 
But Poor Quality For US Diesel Pool
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XX
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OffOff--Road Road 
DieselDiesel

LCOLCO

UOP 4759G-12



Diesel Specifications More Stringent –
Bad News for LCO 

US US 
CARB CARB 
20062006

Europe Europe 
20062006

LCOLCO

CetaneCetane 4040 5555--5959 5151 1515--2525

API GravityAPI Gravity ------ 3636 1212--2222

Aromatics Aromatics 
VolVol%%

3535 1010--2020 11% 11% PAHsPAHs 8080

Sulfur, wt Sulfur, wt ppmppm 1515 1515 1010 20002000--
15,00015,000
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LCO Processing Options LCO Processing Options 
Yield Different ProductsYield Different Products

Full Conversion Full Conversion 
HydrocrackingHydrocracking

(Full Range Naphtha)(Full Range Naphtha)

HydrotreatingHydrotreating
(Diesel, Fuel Oil)(Diesel, Fuel Oil)

LCOLCO--X ProcessX Process
(BTX, Lt. Naphtha, LPG)(BTX, Lt. Naphtha, LPG)

LCOLCO

LCO LCO 
UnicrackingUnicrackingTMTM ProcessProcess

(Diesel, Gasoline)(Diesel, Gasoline)
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LCO Is Uniquely Rich in Aromatics
Coker Gas Oil – Not So Much

LCO Hydrocarbon Distribution by CutsLCO Hydrocarbon Distribution by Cuts
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NonNon--polar Paraffins, Naphthenes, Olefins

polar Paraffins, Naphthenes, Olefins

3-ring aromatics

2-ring aromatics
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Aromatics Maximization Drives the LCO
to the Highest Value Products

ConversionConversion

HydrotreatingHydrotreating

LCOLCO

ULSD

Aromatic MaximizationAromatic Maximization

LPGLPG

XylenesXylenes
BenzeneBenzene

Lt NaphthaLt Naphtha
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The LCO-X Process Chemistry
Is Driven to the Highest Value Products
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UOP 4759G-18



The LCO-X Process Flowscheme Assures 
High Quality, High Value Products from LCO 

OffOff
GasGas

LCO LCO 
Feed Feed 

ULSDULSD
BlendBlend
StockStock

Light Light 
NaphthaNaphtha

HCHC

HTHT

HPS
LPS

LPGLPG

Aromatics 
Maximization

BenzeneBenzene

Mixed Mixed 
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UOP Has Worked to Reduce UOP Has Worked to Reduce CapexCapex
and and OpexOpex of the LCOof the LCO--X ProcessX Process

•• Highly Integrated Conversion & Aromatic Highly Integrated Conversion & Aromatic 
Maximization Maximization 
-- Reaction SectionsReaction Sections
-- Fractionation SectionFractionation Section
-- Single Compressor SectionSingle Compressor Section

•• Low pressure hydrocracking reactorLow pressure hydrocracking reactor
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The LCOThe LCO--X Process Gives Superior X Process Gives Superior 
Aromatic Product QualitiesAromatic Product Qualities

•• Mixed Xylenes Mixed Xylenes 
-- Suitable for Suitable for ParexParex unit feed for unit feed for pp--xylenexylene
-- Exceeds ASTM DExceeds ASTM D--5211 specification5211 specification
-- ~1% ~1% ethylbenzeneethylbenzene

•• Benzene PurityBenzene Purity
-- 99.9%99.9%

•• Lt. Naphtha Lt. Naphtha 
-- 8080--90% C90% C55--CC77 paraffins, 10paraffins, 10--20% 20% naphthenesnaphthenes
-- 8282--76 RON, high 76 RON, high IsoIso contentcontent

•• LPGLPG
-- <0.5% olefin<0.5% olefin
-- 60% C60% C44, 40% C, 40% C33

•• Diesel Diesel 
-- <10 <10 ppmppm sulfursulfur
-- 1010--15 15 CetaneCetane Increase over the LCOIncrease over the LCO
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Premium Quality Xylenes Are Made By the 
LCO-X Process – Ideal for p-Xylene Production

LCOLCO--X X XylenesXylenes Reformate Reformate XylenesXylenes

Ethylbenzene 1.0 15.6

Paraxylene 23.2 17.9

MetaMetaxylenexylene 51.451.4 41.241.2

OrthoOrthoxylenexylene 24.224.2 24.724.7

NonNon--aromaticsaromatics 0.20.2 0.60.6

Source: UOPSource: UOP
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The The XylenesXylenes from The LCOfrom The LCO--X ProcessX Process
Offer Many Advantages for Offer Many Advantages for pp--XyleneXylene ProductionProduction

•• Low Cost Feed SourceLow Cost Feed Source
•• Low EB Concentration Low EB Concentration –– Minimum Ethane ByMinimum Ethane By--productproduct
•• High High ppXX Concentration Concentration –– Boosts Boosts ParexParex EfficiencyEfficiency
•• High High XylenesXylenes Content Content –– Maximum Yield of Maximum Yield of pp--XyleneXylene
•• Low NonLow Non--aromatics Content aromatics Content –– Minimizes Fuel Gas & Minimizes Fuel Gas & 

HH22 consumption consumption 
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GasolineGasoline

AtmosAtmos
TowerTower
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Take the LCO Through the LCOTake the LCO Through the LCO--XX
Process to Make High Value Aromatics Process to Make High Value Aromatics 

AtmoAtmo
ResidueResidue

LPG andLPG and
GasolineGasoline

AtmosAtmos
TowerTower

VacuumVacuum
TowerTower

FCC

Fuel OilFuel Oil

LPG and LPG and 
NaphthaNaphtha

BenzeneBenzene
XylenesXylenes

Slurry OilSlurry Oil
5KB/D5KB/D

LCOLCO
14KB/D14KB/D

CrudeCrude
260260

KB/DKB/D
VacuumVacuum
GasoilGasoil

60 KB/D60 KB/D

!!

Major RefineryMajor Refinery--Wide BenefitsWide Benefits
Reduce Fuel Oil productionReduce Fuel Oil production
Produce highProduce high--value petrochemical feed stocksvalue petrochemical feed stocks
Increase Net Refining Margin by $0.75Increase Net Refining Margin by $0.75

DieselDiesel

LCO-X
Process

Vacuum Vacuum 
ResidueResidue
57KB/D57KB/D
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Refining and Petrochemical Synergy
Pays Off Quickly  

•• Approximately $155 million total investment costApproximately $155 million total investment cost
•• 15 year NPV ~ $188 million 15 year NPV ~ $188 million 
•• IRR 30% IRR 30% 
•• BreakBreak--even 2 years from starteven 2 years from start--upup

Project Simple Project Simple CashflowCashflow for 14 KB/D Unitfor 14 KB/D Unit
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LCO and LSFO are Historically Lower Cost LCO and LSFO are Historically Lower Cost 
Than Naphtha and That Differential Is IncreasingThan Naphtha and That Differential Is Increasing
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Cash Cost of Production Advantage
LCO-X Process vs Naphtha Reforming
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Capture Maximum Value From LCOCapture Maximum Value From LCO
Through the LCOThrough the LCO--X ProcessX Process

•• Capture Refining and Petrochemical Synergy Capture Refining and Petrochemical Synergy 
•• Get Margin Increase up to $0.75/BBLGet Margin Increase up to $0.75/BBL
•• Produce and Sell High Quality Produce and Sell High Quality XylenesXylenes and Benzeneand Benzene
•• Minimize Fuel Oil ProductionMinimize Fuel Oil Production
•• Meet Diesel Specifications More EasilyMeet Diesel Specifications More Easily
•• Capture A Sustainable Competitive Capture A Sustainable Competitive 
Advantage Advantage 
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