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The study addresses hydroprocessing catalysts and FCC catalysts. Hydroprocessing
catalysts are used to create cleaner fuels--especially ULSD. Demand for cleaner fuels is
driving the market. Refining catalysts are experiencing strong growth. New fuel
standards are coupled with refineries increasing use of heavier and dirtier feedstocks
and major additions to refining capacity.

The refinery catalyst market is thus boosted by the fact that the efficient use of catalysts
can help the manufacturers' better address the increasing energy demand. Fluid
catalytic cracking (FCC) is the conversion process used in petroleum refineries. It is
widely used to convert the high-boiling, high-molecular weight hydrocarbon fractions of
petroleum crude oils to more valuable gasoline, olefinic gases and other products.
Cracking of petroleum hydrocarbons is done by catalytic cracking because it produces
more gasoline with a higher-octane rating. Byproduct gases are more olefinic. These
are more valuable than those produced by thermal cracking.

The feedstock to an FCC is that portion of the crude oil that has an initial boiling point of
340 °C or higher at atmospheric pressure. The average molecular weight ranges from
about 200 to 600 or higher. This portion of crude oil is often referred to as heavy gas oil.
The FCC process vaporizes and breaks the long-chain molecules of the high-boiling
hydrocarbon liquids into much shorter molecules by contacting the feedstock, at high
temperature and moderate pressure, with a fluidized powdered catalyst.
Hydroprocessing faces significant challenges as crude feeds get heavier; there will be
more sulphur and nitrogen to extract; more aromatics to saturate; more metals to
remove; and more coke to deal with. Refiners have ageing facilities, which may not be
designed and optimized to meet new challenges. As more capital investment is needed,
costs for refining fossil fuels will rise, stimulating markets for renewable energy, making
them more competitive with fossil fuels.

The cost of hydrocracking catalysts varies because of composition differences. The

Refinery Catalysts: Market Strategies, Analysis, and Opportunities


https://marketpublishers.com/report/chemicals_petrochemicals/refinery-catalysts-market-strategies-analysis-n-opportunities.html

. +44 20 8123 2220
Market Publishers info@marketpublishers.com

catalysts can be alumina with base metals or contain added crystalline zeolites.
High quality ultra-stable type Y molecular sieve zeolites are used in this service. Nickel-
moly or nickel-tungsten are the active metals frequently used.
FCC additives are used with catalysts to meet specific unit objectives. Higher gasoline
octane, lower gasoline sulfur, lower sulfur oxides (SOx) and nitrogen oxides emissions,
lower carbon monoxide levels, improve fluidization, make more propylene and/or
liquefied petroleum gas (LPG) and improve bottoms cracking are FCC objectives.
“Fluid Catalytic Cracking (FCC) petroleum refining products overcome limiting factors
affecting refinery capacity and operating flexibility to deliver value and performance.
Catalysts are a crucial component in the processing of highly valued petrochemicals,
gasoline, diesel and other fuels.”
The market for refinery catalysts in the oil refining sector at $4,967 million in 2016 is
expected to be worth $6,490 million by 2023, growing at 3.8% on average between
2017 and 2023. There are 500 FCC units being operated globally, each of which
requires a constant supply of FCC catalysts. There are 3,000 HPC units being operated
globally, or a capacity of approximately 44 million barrels per day, each of which
typically requires replacement HPC catalysts once every one to four years.
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REFINERY CATALYSTS EXECUTIVE SUMMARY

Refinery Catalysts Market Driving Forces
Change Is the Only Constant
Shift In Refiners' Raw Material Consumption Toward Heavier Feedstocks
Lower Sulfur Specifications Worldwide

Refinery Catalysts Market Shares

Refinery Catalysts Market Forecast 2016

1. REFINERY CATALYSTS MARKET DESCRIPTION AND MARKET DYNAMICS

1.1 Fluid Catalytic Cracking FCC Catalysts And Hydroprocessing Catalysts
1.1.1 Reducing Emissions From Diesel Engines
1.1.2 On-Road Vehicles Emission Of Nitrogen Oxide
1.1.3 Fluid Catalytic Cracking (FCC)
1.2 Identifying Trends In The Refining Catalyst Market
1.2.1 Depleting Crude Oil Reserves
1.2.2 Catalysts Have To Be Protected From Particulates And Foulants
1.2.3 Conversion Rates
1.2.4 Catalyst Platforms Customized Solution For Each Specific Refinery Or Unit
Operation
1.2.5 Residue Upgrading Challenge
1.3 Process Catalysts
1.4 Refining Catalysts
1.4.1 Refining Catalyst Economic Trends: Btu Growth In Energy Consumption
1.4.2 Refining Catalyst Business Trends
1.4.3 Refining Catalyst Business: Transformation From Regional To Global
Undertaking, Leveraging Economies Of Scale
1.4.4 Increased Manufacturing Costs
1.4.5 Catalyst Customization
1.5 Market Changes Impacting Refineries
1.5.1 Refinery Catalysts
1.6 Refinery Catalysts: Suppliers Tap Emerging Markets
1.6.1 Refining Industry
1.7 Global Refining Industry Additions
1.7.1 Sinopec Boosts Refining Capacity To 232 MIn Tons
1.8 Oil Refineries
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1.8.1 Economic Environment Of Constrained Refinery Capex
1.9 Diesel
1.9.1 Maximizing Diesel Production Through Integrated Hydroprocessing
1.10 Hydrotreating
1.10.1 Hydrotreating Process Description
1.10.2 Typical Causes Of Deactivation Of Hydroprocessing Catalysts
1.10.3 Typical Methods Of Performance Recovery and Regeneration Of
Hydroprocessing Catalysts
1.10.4 Hydrotreating Catalysts
1.10.5 Hydrocracking
1.11 Fluid Catalytic Cracking (FCC)
1.12 Reforming
1.13 Refinery Costs and Supply
1.14 Fuel Consumption In Transportation
1.14.1 Changing Trends
1.14.2 Rising Consumption Of Petroleum Based Derivatives
1.14.3 Demand For Maintaining High Octane Number
1.14.4 Catalytic Hydrotreating
1.15 Natural Gas Energy Market Growth

2. REFINERY CATALYSTS MARKET SHARES AND FORECASTS

2.1 Refinery Catalysts Market Driving Forces
2.1.1 Change Is the Only Constant
2.1.2 Shift In Refiners' Raw Material Consumption Toward Heavier Feedstocks
2.1.3 Lower Sulfur Specifications Worldwide
2.2 Refinery Catalysts Market Shares
2.2.1 Shell CRI-Criterion Hydrocracking Catalysts
2.2.2 Grace
2.2.3 Chevron and Grace Formed Advanced Refining Technologies (ART),
2.2.4 Albemarle Addresses Demand For Refinery Catalysts
2.2.5 Catalysts and Licensing LLC, ExxonMobil
2.2.6 Criterion
2.2.7 Criterion NAPHTHA
2.2.8 ExxonMobil Corporation
2.2.9 BASF
2.2.10 BASF FCC Refining Catalysts
2.2.11 Haldor Topsoe
2.2.12 Johnson Matthey
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2.2.13 SINOPEC Catalyst Company
2.2.14 UNICAT Catalyst Technologies, Inc.
2.3 Refinery Catalysts Market Forecast 2016
2.3.1 Albemarle REACT has been successfully used to reactivate
2.4 Refinery Catalyst Molybdenum and Momentum
2.5 Hydroprocessing Refinery Catalysts
2.5.1 Hydrocracking Catalysts
2.5.2 Hydrodesulphurization Catalyst
2.5.3 Production of Ultra-Low-Sulfur Diesel ULSD to Meet Global Diesel Needs
2.5.4 Hydrocracking Integration
2.5.5 Hydrocracking Meeting Refining Challenges
2.5.6 Hydrotreating
2.6 Hydroprocessing Refinery Catalyst Market Shares
2.6.1 Albemarle Hydroprocessing Catalyst Area
2.6.2 Albemarle Addressing Is The Need For More Hydroprocessing Capacity
2.6.3 Haldor Topsoe
2.6.4 Topsoe Reforming
2.6.5 Shell / Criterion
2.6.6 Shell CRI Catalyst Company Part of CRI/Criterion Inc., Ethylene Oxide
2.6.7 Shell Group Criterion Catalysts & Technologies (Houston)
2.6.8 ART
2.6.9 Chevron/Grace Venture, ART
2.6.10 Axens’ Hydrocracking Technologies
2.6.11 Axens Diesel Hydrotreating
2.6.12 Honeywell UOP
2.6.13 Zeolyst
2.6.14 Clariant / Sud-Chemie
2.6.15 UOP the CANMET
2.6.16 Hydroprocessing Catalyst Market Forecasts
2.6.17 Hydroprocessing Catalyst Market Forecasts
2.6.18 Customization of Hydroprocessing Catalysts
2.6.19 Hydroprocessing Refinery Facility
2.6.20 Distillate Hydrotreating Business
2.6.21 Hydroprocessing Is A Technology-Driven Market
2.7 Fluid Catalytic Cracking FCC Refinery Catalysts
2.7.1 FCC
2.7.2 FCC Refinery Catalyst Market Shares
2.7.3 BASF
2.7.4 W.R. Grace
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2.7.5 Albemarle
2.7.6 Albemarle AFX
2.7.7 FCC Refinery Catalyst Market Forecasts
2.7.8 Crude Oil Refining Process
2.8 Reforming Refinery Catalysts
2.8.1 Stability Of Reforming Catalysts
2.8.2 Reforming Refinery Catalyst Market Shares
2.8.3 Honeywell UOP
2.8.4 Axens / Criterion Reforming Catalysts
2.8.5 Haldor Topsoe Reforming Catalysts
2.8.6 Johnson Matthey Catalysts Pre-Reforming
2.8.7 Reforming Refinery Catalyst Market Forecasts
2.9 Chemical Synthesis, Petroleum Refining And Polymerization Catalysts
2.9.1 Refining Catalyst Business Transformed From A Regional Business To A Global
Undertaking
2.9.2 Catalyst Supplier Adaptation to Refining Business
2.10 Refinery and Refinery Catalyst Industry Mergers and Acquisitions
2.10.1 PBF Energy Completes Acquisition of the Torrance Refinery and Related
Logistics Assets
2.10.2 Refinery Catalyst Industry Consolidation
2.10.3 Axens North America
2.10.4 BASF
2.10.5 Grace & Co. Acquires The Assets of BASF's Polyolefin Catalysts business.
2.10.6 Johnson Matthey
2.10.7 DuPont Acquired MECS
2.11 Refining, Re-Refining, and Biofuel Catalysts
2.12 FCC Crude Oil Refinery Catalysts for Refinement
2.13 Re-Refining Of Used Motor Oil:
Re-Refining Processes Have Had Serious Difficulties
2.14 Biofuel and Biochemicals
2.15 International Oil Companies (IOCs) Disposing Of Downstream Refinery Assets
2.15.1 Refinery Capacity
2.15.2 Non-OECD Capacities
2.16 World Consumption of Energy
2.16.1 Per Capita Energy Consumption
2.16.2 Refining Catalyst Producers Innovation Drivers
2.16.3 Worldwide Crude Oil Prices.
2.16.4 BASF Expects Long-Term Global Fuel Demand To Show A Strong Preference
For Diesel Over Gasoline
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2.16.5 Globalization & Consolidation
2.16.6 Alternative Fuels
2.16.7 Biofuels
2.17 Lithium
2.17.1 Albemarle Has Successfully Produced Lithium Carbonate
2.17.2 Albemarle Discovery in Lithium Carbonate Production
2.17.3 Market For Lithium Chemicals
2.18 Global Refinery Catalyst Market, By Metals Products
2.18.1 Refinery Operations Rive Technology and Grace Davison in Partnership
2.18.2 Zeolite In-Demand Material
2.18.3 Fluid Catalytic Cracking (FCC) Catalyst
2.19 Prices for Refining Catalysts
2.19.1 Hydrotreating Catalysts Prices
2.19.2 Albemarle Increases Prices Of Fluid Catalytic Cracking (FCC) Catalysts
2.19.3 Rare Earth Element Impact on Catalyst Pricing
2.20 Refinery Catalyst Regional Analysis
2.20.1 Refinery Catalyst Market Forecasts by Region
2.20.2 United States
2.20.3 OPEC
2.20.4 North America
2.20.5 EMEA
2.20.6 China
2.20.7 China Monitors Refining Capacity
2.20.8 Refining in China
2.20.9 Oil Refining Trends In South Korea —
2.20.10 Brazil
2.20.11 Developing Markets
2.20.12 Company Regional Participation in Refinery Catalyst Markets
2.20.13 Haldor Topsoe Strengthens Wet-Gas Sulphuric Acid Units (WSA) Activities in
China
2.20.14 Regional Analysis For All Types Of Chemical Catalysts
2.20.15 Worldwide Heterogeneous Catalyst Refining Business

3. REFINERY CATALYSTS PRODUCT DESCRIPTION

3.1 Overview Oil Refinery Catalysts

3.1.1 Hydro Processing Catalysts (HPC )
3.2 Albemarle Refining Solutions

3.2.1 Albemarle Chemical Catalysts
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3.2.2 Albemarle Total Catalyst Management

3.2.3 Albemarle Hydro Processing Catalysts (HPC) Positioning

3.2.4 Albemarle Hydro Processing Catalysts (HPC )

3.2.5 Albemarle Hydroprocessing Catalysts (HPC )

3.2.6 Albemarle Pretreat Catalysts Impact on Hydrocracking Catalyst

3.2.7 Albemarle Diesel Hydrotreating Catalysts

3.2.8 Albemarle’s STARS Technology

3.2.9 Albemarle STARS Catalysts Joint Venture Partner Nippon Keene Co

3.2.10 Albemarle STARS Catalyst Multiple Reactivations

3.2.11 Albemarle STARS Catalysts

3.2.12 Albemarle STA X Technology

3.2.13 Albemarle Refinery Catalyst Development Related To Hydroprocessing Of
Vegetable Oils

3.2.14 Albemarle / Neste Oil Production Of Renewable Diesel: Neste Oil NExXBTL
Technology Scales

3.2.15 Albemarle Direct Desulfurization Catalyst Resolves Problem for Neste Solvent
Production

3.2.16 Albemarle High-Performance Low Rare Earth Technology: Rare Earth Market

3.2.17 Albemarle's Low Rare Earth Technology (LRT(TM)) Catalysts Offer Increasing
Value as Rare Earth Mineral Prices Continue to Soar.

3.2.18 Selected Albemarle Catalysts

3.2.19 Albemarle NEBULA 20

3.2.20 Albemarle Hydroconversion

3.2.21 Albemarle KC 2610

3.2.22 Albemarle Grading & Guard Catalysts

3.2.23 Albemarle Isomerization

3.2.24 Albemarle / Axens, ATIS-2L and ATIS-1L

3.2.25 Catalyst ROI from Albemarle

3.2.26 Albemarle and Petrobras World-Scale Hydroprocessing Catalysts Production
Plant

3.2.27 Albemarle REACTTM

3.2.28 Albemarle Services Commercial Technology Services

3.2.29 Albemarle Process Technology

3.2.30 UOP and Albemarle Hydroprocessing Alliance

3.2.31 Albemarle Alkylation

3.2.32 Albemarle Catalysts, CBI Lummus and Neste Oil Solid Acid Catalyst Gasoline
Alkylation Technology, AlkyClean

3.2.33 Albemarle Biofuels Catalysts

3.2.34 Albemarle Unlocking The Potential Of Biomass Through High-Performance,
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3.2.35 Albemarle Corporation Acquires Catilin In Biofuels Market

3.2.36 Albemarle Grading & Guard Catalysts

3.2.37 Albemarle Cost Effective Catalysts For Paraffin Isomerization

3.2.38 Albemarle Specialty Zeolites
3.2.39 Albemarle Other Catalysts
3.3 Haldor Topsoe Hydroprocessing Worldwide
3.3.1 Haldor Topsoe TK-449 SiliconTrap
3.3.2 Haldor Topsoe TK-747 HyOctane
3.3.3 Haldor Topsoe TK-611 HyBRIM
3.3.4 Haldor Topsoe TK-578 BRIM
3.3.5 Haldor Topsoe Refining Solutions
3.3.6 Haldor Topsoe BRIM Catalysts
3.3.7 Topsoe Catalysis Hydroprocessing
3.3.8 Topsoe Hydro Processing Design Facilities
3.3.9 Haldor Topsoe Catalyst Varieties
3.3.10 Haldor Topsoe Researching Catalysis
3.3.11 Haldor Topsoe BRIM Catalysts
3.3.12 Topsoe Meeting Sulphur Specification Standards
3.3.13 Topsoe Catalytic Reaction Sites
3.3.14 Topsoe Molybdenum Disulphide Nanocrystals
3.4 Chevron and Grace / ART Hydrotreating Catalysts
3.4.1 Grace ART Hydroprocessing Catalysts
3.4.2 Grace Advanced Refining Technologies
3.4.3 ART Ebullated Bed Resid Hydrocracking Line
3.4.4 Chevron All Hydroprocessing
3.5 Advanced Energy Materials
3.5.1 Advanced Energy Material’s Carbon Capture Adsorbents
3.5.2 Advanced Energy Materials Lithium-ion Batteries
3.6 Axens Hydrocracking
3.6.1 Axens Hydrocracking Licensing
3.6.2 Axens Mild Hydrocracking and HyC-10
3.6.3 Axens Two-Stage Hydrocracking
3.6.4 Axens Once-Through HyK Hydrocracker
3.6.5 Axens Amorphous-Type Hydrocracking Catalyst HDK 776
3.6.6 Axens Hydrocracking Reactor Performance
3.6.7 Axens’ Hydrocracking Technologies
3.6.8 Axens HR Series Catalysts with ACE Technology
3.6.9 Axens Hydrocracking Licensing
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3.6.10 Axens Recommended Hydrocracking Process

3.6.11 Axens Mild Hydrocracking and HyC-10
3.7 Shell CRI Hydrotreating Catalysts

3.7.1 Shell Group / CRI / Criterion Inc

3.7.2 Shell Criterion Catalysts Services

3.7.3 Shell CRI-Criterion actiCat Services

3.7.4 Shell CRI-Criterion ENCORE Revitalisation

3.7.5 Criterion Custom Catalysts

3.7.6 Shell CRI-Criterion Catalysts Analytical Systems

3.7.7 Criterion Denox — SCR Catalyst

3.7.8 Criterion Dioxin Destruction

3.7.9 Criterion VOC Catalyst & CO Catalyst

3.7.10 Criterion CO2 Polishing Catalyst

3.7.11 Criterion Tertiary N20 Abatement

3.7.12 Criterion Zeolyst Specialties

3.7.13 Criterion Hydrocracking

3.7.14 Criterion Distillate Hydrotreating

3.7.15 Criterion NAPHTHA

3.7.16 Criterion Ultra Low Sulphur Diesel ULSD

3.7.17 Criterion Distillate Hydrotreating

3.7.18 Criterion Distillate Hydrotreating

3.7.19 Criterion Next Generation Zeolite Nano Scale Technology And Nano
Engineering At Production Levels

3.7.20 Criterion CRI Offers Catalysts For The Full Hydrogenation Of Benzene To
Cyclohexane

3.7.21 Criterion's Distillate Hydrotreating Application

3.7.22 Criterion’s ASCENT Catalyst Technology

3.7.23 Criterion CENTINEL Technology

3.7.24 Criterion SYNCats Specialized Catalysts For Distillate Upgrading

3.7.25 Criterion FCC
3.8 Johnson Matthey HYTREAT
3.9 BASF Hydrogenation

3.9.1 BASF's Catalysts Division

3.9.2 BASF Copper-Chrome Catalysts for Hydrogenation Processes
3.10 Axens Renewable Oils & Fats Hydroprocessing

3.10.1 Axens and GENTAS to Build Hydroprocessing Catalyst Manufacturing Plant in
Saudi Arabia

3.10.2 Axens Mild Hydrocracking and HyC-10

3.10.3 Axens Two-Stage Hydrocracking
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3.10.4 Axens Once-Through HyK Hydrocracker
3.10.5 Axens Amorphous-Type Hydrocracking Catalyst HDK 776
3.10.6 Axens Hydrocracking Reactor Performance
3.10.7 Axens’ Hydrocracking Technologies
3.11 UNICAT Catalyst Technologies
3.11.1 UNICAT HT-86R
3.11.2 UNICAT Catalyst Technologies
3.12 Reforming Catalysts
3.13 Haldor Topsoe Reforming Catalysts
3.13.1 Topsoe Steam Reforming Features
3.13.2 Topsoe's Steam Reforming Portfolio
3.13.3 Haldor Topsoe Light Feedstock Reforming Catalysts
3.14 Honeywell UOP CCR Catalyst
3.14.1 Honeywell UOP Naphtha Hydrotreating Catalysts
3.14.2 UOP High Performance Chloride Treaters
3.14.3 UOP Hydroprocessing Guard Bed Materials
3.14.4 Honeywell Unity Hydrocracking Catalysts
3.14.5 Honeywell Unity Hydrotreating Catalysts Support End-To-End Solutions
3.15 SINOPEC Catalyst Company FCC, Hydrocracking Catalysts, Residual Oil
Hydrogenation Catalysts, Reforming Catalysts
3.16 Clariant Catalysts
3.16.1 Clariant Petrochemical & Refining Catalysts
3.16.2 Clariant Syngas Catalysts
3.16.3 Clariant Chemical Catalysts
3.16.4 Clariant Emissions Control Catalyst
3.16.5 Clariant Custom Catalysts
3.17 Grace
3.17.1 Grace FCC Catalysts
3.17.2 Grace Polyolefin Catalysts
3.18 Albemarle FCC
3.18.1 Albemarle FCC Heavy Oil Upgrading
3.18.2 Albemarle FCC Additives
3.18.3 Albemarle Bespoke Catalyst Solution
3.18.4 Albemarle GO-ULTRA Catalyst Improving Bottoms Conversion
3.18.5 Albemarle Propylene Maximization in FCC and Residue FCC
3.18.6 Albemarle AFX
3.18.7 Albemarle Cerium In SOx Additives
3.18.8 Albemarle SOXMASTER SOx Reduction Additive
3.18.9 Albemarle SOx Additive Predictive Model
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3.18.10 Albemarle’s Rare Earth Free Fuel-Sulfur and SOx-Reduction Solutions

3.18.11 Albemarle Driving Down Sox Mitigation Costs

3.18.12 Albemarle European Refinery That Uses 7% SOXMASTER

3.18.13 Albemarle High-Performance Low Rare Earth Technology: Rare Earth Market

3.18.14 Albemarle Step Change In Catalyst Design Technology For Gas Processing,
Refining, Residue Upgrading And Petrochemicals

3.18.15 Albemarle Delivering Premium FCC Catalysts

3.18.16 Albemarle KF 770 Catalyst

3.18.17 Albemarle Bespoke Catalyst Solution

3.18.18 Albemarle Energy from Alternative Fuel Sources

3.18.19 Albemarle and Petrobras’s Brazil-Based Joint-Venture Company, Fabrica
Carioca de Catalisadores SA (FCC SA)

3.18.20 Albemarle Advantage In Polyethylene Polyolefin Catalyst Technologies

3.18.21 Albemarle Breaking Into The Russian GO-ULTRA Gas Oil FCC Market

3.18.22 Albemarle Specialty Resins

3.18.23 Albemarle Polyolefin And Chemical Catalysts Division

3.18.24 Albemarle Catalyst Accessibility

3.18.25 Albemarle Propylene Maximization in FCC and Residue FCC

3.18.26 Albemarle AFX
3.19 BASF FCC Proximal Stable Matrix and Zeolite (Prox-SMZ)

3.19.1 BASF

3.19.2 BASF Multi-Stage Reaction Catalyst (MSRC) Platform

3.19.3 BASF Advanced Matrix Material

3.19.4 BASF Development of the Stamina Catalyst

3.19.5 BASF Stamina resid FCC Distillate Maximization Catalyst

3.19.6 Commercial Evaluation of BASF Stamina at Big West Oil in Salt Lake City, UT
in the FCC Unit

3.19.7 BASF Catalyst Technology Achieves Maximization Of Highly Efficient FCC
Distillate

3.19.8 BASF Development of the Stamina Catalyst
3.20 Rive Technology and Grace Davison

3.20.1 Rive Technology FCC
3.21 Johnson Matthey FCC Additives & Catalyst Handling Technologies

4. REFINERY CATALYSTS RESEARCH AND TECHNOLOGY

4.1 NanoWireXTM - AJEM's bulk production technology for nanowire powders
4.1.1 NanowireX Ultrafast Nanowire Production At Low Processing Cost
4.2 Nanotechnology Catalyst Technology Developments

Refinery Catalysts: Market Strategies, Analysis, and Opportunities


https://marketpublishers.com/report/chemicals_petrochemicals/refinery-catalysts-market-strategies-analysis-n-opportunities.html

. +44 20 8123 2220
Market Publishers info@marketpublishers.com

4.2.1 Topsoe Fundamental Understanding Of Catalysts Through Nanotechnology
4.2.2 Topsoe Molybdenum Disulphide Nanocrystals
4.2.3 Criterion Next Generation Zeolite Nano Scale Technology And Nano Engineering
At Production Levels
4.2.4 Criterion CRI Offers Catalysts For The Full Hydrogenation Of Benzene To
Cyclohexane
4.3 Global Energy Demands
4.4 Hydrocracking Technology
4.4.1 HFC Designing Catalyst Systems Optimized For The Particular Reactions
Occurring Inside A Hydrotreater
4.4.2 Albemarle Step Change In Catalyst Design Technology For Gas Processing,
Refining, Residue Upgrading And Petrochemicals
4.4.3 Albemarle and Petrobras World-Scale Hydroprocessing Catalysts Production
Plant
4.5 UOP Reforming Catalysts
4.6 Sweetening Catalysts
4.7 Isomerization Catalysts
4.7.1 Isomerization
4.8 Zeolite Chemistry
4.8.1 Zeolyst Leverages Zeolite Chemistry
4.8.2 Zeolyst Hydroprocessing Catalyst
4.8.3 Zeolites
4.8.4 Catalyst Zeolites Are Used To Refine Petroleum
4.8.5 Hydrated Aluminosilicates
4.8.6 Most Common Natural Zeolites
4.9 Rare Earth Strategies
4.9.1 Molycorp’s Mountain Pass, CA
4.9.2 Lynas Corp
4.9.3 Rare Earth Element Impact on Catalyst Pricing
4.9.4 Catalyst Substitutes That Exhibit Similar Properties To Rare Earth Elements
4.9.5 Albemarle’s Rare Earth Free Fuel-Sulfur and SOx-Reduction Solutions
4.9.6 Albemarle Rare Earth Catalyst
4.10 Increased Focus On Benzene Management
4.10.1 Refinery Options for Producing ULSD
4.10.2 Estimating Costs for Individual Refineries
4.10.3 ULSD Unit Model Assumptions
4.11 Emerging Catalysts
4.12 Bromide
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5. REFINERY CATALYSTS COMPANY PROFILES

5.1 Advanced Energy Materials LLC
5.2 Advanced Refining Technologies (ART)
5.2.1 ART A Leading Global Supplier
5.2.2 ART
5.3 Air Products
5.3.1 Air Products Fourth Quarter Segment Performance
5.4 Albemarle
5.4.1 Albemarle 2016 Highlights
5.4.2 Albemarle Refining Solutions:
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