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Long History of Beating ChallengesLong History of Beating Challenges
Feed UtilizationFeed Utilization

Environmental ImpactEnvironmental Impact

Energy IntensityEnergy Intensity

ROC & ProfitabilityROC & Profitability

Driving Future Sustainability
UOP 4212A-6



Innovation: The Key EnablerInnovation: The Key Enabler

�� L ight fuels demandLight fuels demand

�� Octane enhancementOctane enhancement

�� Lead reductionLead reduction

�� Gasoline reformulationGasoline reformulation

�� ULS fuelsULS fuels

�� ROC &  profitabilityROC &  profitability

Technology Technology –– Operations Operations –– Marketing Marketing –– ManagementManagement
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Measuring Sustainability Performance

Discr imination, human r ights, Discr imination, human r ights, 
responsible purchasingresponsible purchasing

Total cost Total cost 
accountingaccounting

Long term impacts on Long term impacts on 
sustainabilitysustainability

Society Society –– stakeholder  meetings, stakeholder  meetings, 
community benefitscommunity benefits

Investments Investments ––
direct and indirectdirect and indirect

Emissions, effluents &  Emissions, effluents &  
wastes, carbon accountingwastes, carbon accounting

Workplace Workplace –– employment, employment, 
health &  safetyhealth &  safety

Profit, value and Profit, value and 
taxtax

Energy &  resource Energy &  resource 
efficiencyefficiency

SocialSocialEconomicEconomicEnvironmentalEnvironmental

Measuring sustainability Measuring sustainability –– Building on best practicesBuilding on best practices

Innovative Technologies for Sustainable GrowthInnovative Technologies for Sustainable Growth
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Sustainable Technology Road MapSustainable Technology Road Map

Driving Sustainable GrowthDriving Sustainable Growth UOP 4212A-15



Novel ChemistryNovel Chemistry
““ SoftSoft”” Oxidant Oxidant 

�� Oxidative dehydrogenationOxidative dehydrogenation
�� CC11 to Cto C33 aromatizationaromatization

COCO22 Incorporated into Incorporated into HCsHCs

Reduce Refinery EmissionsReduce Refinery Emissions Separate & ConcentrateSeparate & Concentrate
Adsorbents &  MembranesAdsorbents &  Membranes
Equipment IntensificationEquipment Intensification

Focus on EconomicsFocus on Economics

Energy Efficiency    Energy Efficiency    
Design Innovation    Design Innovation    
Process ModelsProcess Models
Energy AuditEnergy Audit

COCO22 Emissions ReductionEmissions Reduction
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SurfactantsSur factants

Sustainability from RenewablesSustainability from Renewables

�� Potential to close COPotential to close CO22 cyclecycle
�� Subsidised fuels applicationsSubsidised fuels applications

–– Sustainable?Sustainable?

�� Potential for  higher  addedPotential for  higher  added--
value applications?value applications?

�� Innovation necessaryInnovation necessary
–– Make bio and hydrocarbon Make bio and hydrocarbon 

feedstocks complementaryfeedstocks complementary

SubsidizedSubsidized

Market Value?Market Value?

PlasticsPlastics

SolventsSolvents

FibersFibers

CHPCHP

HydrogenHydrogen

EthanolEthanol

BiodieselBiodiesel
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C1 Chemistry: Methane Conversion
Indirect Conversion Direct Conversion

FuelsFuels
&  Power&  Power

Demonstrated or  ExistingDemonstrated or  Existing

CH4

HydrogenHydrogen

ChemicalsChemicals

To Be Developed / DemonstratedTo Be Developed / Demonstrated

OxyhalogenationOxyhalogenation

CouplingCoupling

Direct POXDirect POX

CombustionCombustion

CrackingCracking

AromatizationAromatization

FischerFischer --TropschTropsch

MeOHMeOH + MTG+ MTG

Steam ReformingSteam Reforming

MeOHMeOH SynthesisSynthesis

MTOMTO
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Inedible Oils: Jatropha

Fuel Additives / Blends Fuels

UOP Vision

PetrolDiesel

UOP’s Bio-Fuels Technology Goals
Identify and utilize processing, composition, and infrastructure

synergies to lower capital investment, minimize value chain 
disruptions, and reduce investment risk.

BiodieselEthanol

• Lignocellulosic biomass 
to fuels

• Algal oils to fuels

Generation 1

• Vegetable oils to diesel, 
petrol and JP-8 (military 
jet fuel)

Generation 2

UOP 4853-07

Jet Jet 



SummarySummary
Sustainable FutureSustainable Future

�� Biggest challenge facing Biggest challenge facing 
refining, petrochemical refining, petrochemical 
and gas processing and gas processing 
industryindustry

Innovation ImperativeInnovation Imperative

�� Technology Technology ––
economically attractive, economically attractive, 
environmentally fr iendly, environmentally fr iendly, 
socially beneficialsocially beneficial
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