
Decontamination of Catalyst 
in Fixed Bed Reactors
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200+
Turnaround

Projects/ year

55+
Countries 

ZymeFlow is 
active in

35+
Years of global 

decontamination 
experience

0
Recordable 

injuries
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Catalyst unloading in Fixed-Bed Reactors

▪ Hydrocrackers
▪ Diesel Hydrotreaters
▪ Kerosene Hydrotreaters
▪ HVGO Hydrotreaters
▪ Naphtha Hydrotreaters
▪ Isomerizers
▪ Reformers

Common issues:

▪ Pockets H2S

▪ High LEL

▪ Plugged catalyst

▪ Unpredictable process

Projects completed:
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Historical Approach to Reactor Cleaning

HOT H2 STRIPPING
H2S & LEL removal

coke softening

NITROGEN PURGING
Final LEL removal

H N DISADVANTAGES:
▪ Excessive time to clear the LELs
▪ High consumption of Hydrogen
▪ High consumption of Nitrogen
▪ Unpredictable process and delays
▪ Business disruption 
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CatZyme Chemistries

ZymeFlow® Effective Option

▪ Solvent-based

▪ Patented chemistry

▪ Injected during the hot H2 sweep 

▪ Powerful scrubber highly effective at clearing LEL 

▪ High Kb value for removing coke binders

Surfactant-free Nitrogen-free Sulfur-free Phosphorus-free
Cation &
Metals-free
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Application

▪ Chemistry injected during H2 sweep
once hydrocarbon carry over is
minimal

▪ Non-condensables routed to Fuel Gas
Recovery system or Flare, condensable
chemical routed to slop for
reprocessing

▪ Injection for about 4-6 hours

▪ Injection is once-through
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Nitrogen cost savings

No residual LEL

Shortened Timeline (reduced 
hot H2 sweep /nitrogen 

purging)

Reduced flaring Easier offloading 
of catalyst

Less personnel
exposure risk

Benefits of CatZyme Technology
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Fully Controlled Process

• Project Manager / 
Planner

• Monitor Board 
Temperatures

• Liaison between 
Board and Pump

• Liaison between 
Operations – drain 
low points

• Operate pump

REACTOR ENGINEER PUMP OPERATORREACTOR TECHNICIAN
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Reactor Cleaning Animation
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Nitrogen cost savings

No residual LEL

Shortened Timeline (reduced 
hot H2 sweep /nitrogen 

purging)

Reduced flaring Easier offloading 
of catalyst

Less personnel
exposure risk

Summary of CatZyme Technology
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Case Study Diesel Hydrotreater Timeline Reduction
Previous Approach

ZymeFlow® Approach

Shifts

1 2 3 4 5 6 7 8 9 10 11 12

SAVED 4 SHIFTS

DE-INVENTORY

H2 Sweep

Cat. unloading

Sourced from: U.S Refinery

N2 Sweep
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Thank You


