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1 MARKET/TECHNOLOGY TRENDS & OPPORTUNITIES
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1.2 Market Conditions and Outlook
1.2.1  Refinery Hydrogen Demand
1.2.2  Production Capacity and Market Supply
1.2.3  Onsite Production vs. Over-the-fence Supply
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1.3 Technology Competition, Directions, and Future Prospects
1.3.1  Hydrogen Production
1.3.2  H, Management and Recovery
1.3.3  Research and Development
2 STATE-OF-THE-ART TECHNOLOGY

2.1 Introduction
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2.2.1.13.1  Feed Preparation

2.2.1.13.2  Prereforming
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2.2.1.13.4  CO Shift
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2.2.2.10.1  Polybed PSA Systems
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2.3.3.1  Feed Purification
2.3.3.2  Prereforming
2.3.3.3  Steam Reforming
2.3.3.4  Shift Conversion
2.3.3.5  Methanation

2.3.4  Johnson Matthey Catalysts
2.3.4.1  Feed Purification
2.3.4.2  Steam Reforming
2.3.4.3  Shift Conversion
2.3.4.4  Methanation

2.3.5  Sid-Chemie
2.3.5.1  Pretreatment
2.3.5.2  Prereforming
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2.4 Hydrogen Management, Advanced Process Control, Simulation, and Monitoring
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2.5  Summary of Commercially Available Hydrogen Technologies
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PLANT OPERATIONS AND PRACTICES
3.1  Meeting Rising Hydrogen Demand
3.1.1  Sourcing Hydrogen for Plant Expansion
3.1.2  Expanding Hydrogen Plant Capacity via Revamps
3.1.3  Hydrogen Management
3.1.4  Hydrogen Recovery and Purification
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3.1.6  Partial Oxidation and Gasification for H, and Syngas Production
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3.2.3  Feed Header Deposits
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3.25  Processing Heavier Hydrocarbons in Steam Reforming
3.2.6  Using a Membrane to Recover Hydrogen from Hydrotreaters
3.2.7  Impact of Feed on Steam Reformer Operating Costs and CO, Emissions

1Q 2009
i
Hydrocarbon Publishing Co./Copyright Protected



3.3 Improving Process Efficiency
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Hydrogen Plant Energy Use
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3.5  Operational Problems: Process Hardware
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Preventing Frequent Pigtail Failures

Sudden Severe Corrosion and Vanadium Plating in a Benfield Unit
Cold-end Corrosion in Convection Section

Steam Reformer Tubing Metallurgy

Reformer Tube Failure

Improving the Reliability of Hydrogen Reciprocating Compressors

3.6 Catalysts Considerations
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3.6.7
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Improving Reliability for Longer Run Lengths
Optimize Shape and Size

Proper Catalyst Loading in the Reformer Tubes
Carbon Deposition on Reformer Catalysts
Preventing Wetting on the Catalyst
Temperature Excursions during Shift Catalyst Reduction
3.6.6.1 HTS Catalysts

3.6.6.2 LTS Catalysts

3.6.6.3  Adsorbents

Toxic Side Reactions

Catalyst Support Selection

3.7 Reliability in Cold Weather Service
REFINING R&D ALERT!

4.1  Introduction

4.2 Hydrogen Production Methods
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4.2.3

General Reforming Innovations
4.2.1.1 Patents

4.2.1.2 Research

Steam Reforming

4.2.2.1 Patents

4.2.2.2 Research

Partial Oxidation

4.2.3.1 Patents

4.2.3.2 Research
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4.2.4  Combined SMR and Partial Oxidation
4.2.41  Patents
4.2.4.2 Research
4,25  Alternative Production Methods
4251 Research
4.3  Hydrogen Recovery and Purification
4.3.1 Patents
4.3.2 Research
WORLDWIDE INSTALLED CAPACITY
CONSTRUCTION
6.1  Recent Construction Activity
6.2  Completed Construction Projects
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