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Better Diagnosis....Better Science….Better Solutions

Refiners pursue opportunity feedstock sources because of potential
economic returns. Some improve refinery profitability using this
strategy with no problems. Many refiners sacrifice process unit
reliability by using this approach. At Criterion Catalysts &
Technologies, over 50 years of hydroprocessing technology,
catalysis, and operations experience are focused to help our
customers maintain their hydroprocessing unit reliability
while processing opportunity feedstocks.  

Criterion introduces the SENTRY Guard Catalyst and Support
platform to address the major hydroprocessing unit issues
associated with opportunity feedstocks.

• Reactor Fouling
• Catalyst Poisons
• Maximizing Reactor Activity

SENTRY Guard Catalysts and Support is more than a new line
of products. Being able to predict, diagnose, and mitigate the
negative consequences of opportunity feed processing is the
focus of this portfolio. An efficient and proactive approach is
achieved by applying innovative diagnostic capability, unique
pilot plant resources, and creative economical solutions. Research,
technical and logistical resources have been allocated in the
following three areas to support this new approach.  

• Reactor Fouling Solutions
• Poison Guard Catalysts
• Reactor Support



Better Diagnosis....

A better solution requires a better diagnosis.
Diagnosis can take many paths as each case
has unique challenges. Root cause analysis tech-
niques are applied to understand the underlying
source of the problem. Experts who have exten-
sive experience in the analysis of refinery and
hydroprocessing fouling and catalyst poison
problems perform these root cause analysis studies.
The most elusive element of this analysis often is
obtaining a characterization of contaminants in
the feedstocks. Innovative methods of feedstock
characterization are available within  the SENTRY
platform, providing the capability to identify feed-
stock contaminants in the parts per billion level.

Sample basket used to analyze reactor
fouling profiles

Feedstock Poison Detection and Diagnosis

Many of the contaminants found in opportunity feed sources cause severe catalyst poisoning at very low
concentrations. Opportunity feed sources have extended the range of poisons that hydroprocessing unit
operators must contend with. Proper diagnosis of the poison at levels relevant to catalyst poisoning often
requires a parts per billion analysis. The SENTRY platform taps deeper into the extensive analytical
capabilities of Criterion and Shell Global Solutions. We can provide ultra low detection capability of the
expected feedstock poisons found in hydroprocessing unit feeds allowing proactive and relevant monitoring
of contaminants such as arsenic and silicon. In addition, sampling methods, which accurately capture the
variability often observed with feed poisons, are being applied to provide better data for better-designed
solutions. 

Poison Detection Capabilities

Arsenic: Silicon: Sodium: Vanadium: Iron: Nickel:

10 ppb 100ppb 100ppb 100ppb 100ppb 100ppb

Better Diagnosis....



Pilot Plant reactor fouling results

Co-operative programs between refiners
and Criterion are utilized to address specif-
ic poison problems. R&D resources have
also been focused at rigorously under-
standing catalyst feed poison mechanisms
in hydroprocessing reactors. These pro-
grams are complimentary to existing fixed
bed residue R&D resources. Criterion’s fun-
damental and feedstock specific approach
leads to more robust “trap” systems.

Better Science....

A better solution also requires better application of
science when mitigating the associated negative
effects of opportunity feed processing. Mitigation
of reactor fouling and feed poison problems in
hydroprocessing units has historically been trial
and error. This is in part because the science had
not been developed sufficiently to provide robust
solutions. Criterion has focused R&D programs to
extend the current understanding of feed poison
and reactor fouling mechanisms. 

Criterion utilizes a unique pilot plant located in
our Amsterdam research laboratories to extend
basic deep bed filtration theory to hydroprocess-
ing catalysts. This innovative work is challenging
the conventional guidelines utilized in the industry
and serves as the backbone of the SENTRY reactor
fouling portfolio and application guidelines. In
addition, this pilot plant resource is utilized to
develop customer specific top bed fouling
mitigation solutions "outside of the reactor".

Better Science....

Reactor fouling pilot plant unit



SENTRY Reactor Fouling

The SENTRY OptiTrap series of products are applied in a “systems” approach to achieve deep bed
filtering characteristics, which delay/retard the onset of pressure drop problems. Application guide-
lines, developed from the results of our pilot plant development research and commercial reactor
validation, ensure robust pressure drop solutions.  

• OptiTrap [Medallion] • OptiTrap[MacroRing]
16 mm 8 mm

• OptiTrap[Ring]
6.4, 4.8, 3.2 mm

• OptiTrap[Filterlobe]
5.6, 3.2, 2.5 mm

Our toolbox of reactor fouling mitigation products is extensive and allows
market leading tailoring of activity, size and shape. Flexibility in the
solution is critical and requires a customized approach, as no
two problems are identical. The ultimate approach is
a customized solution developed in our pilot plant facility.  

Better Solutions…

The SENTRY Guard Catalyst and Support
platform provides a comprehensive line of reactor
products designed to mitigate the negative
hydroprocessing effects of opportunity feed
sources. Improved diagnostic capability and
fundamental science application serve

as the backbone of the solutions we develop
to solve these problems. Distinct product lines
covering reactor fouling, feed poisons, and
reactor support ensure our toolbox is ready
to optimize your specific need.

SENTRY OptiTrap Series

Better
Solutions....



SENTRY Reactor Support

Maximizing the reactor performance when processing opportunity feeds requires careful attention to all
details, including the support material. These materials must be extra strong to deal with the severe environment
present during the reactor loading and during processing. Our loading experts apply proven strategies
to help our customers get the most from their reactor. In cases where every ounce of activity is important,
minimizing inert or free space, or even applying active support in the reactor is a strategy that Criterion
experts apply.

The SENTRY reactor support series provides support materials that are strong enough to handle the
harsh environment and allow for both inert and active requirements. These materials are frequently
loaded in small layers and are subjected to "walking on". This is why Criterion has taken extra
precaution to ensure that these products are of exceptional quality and strength.  

SENTRY MaxTrap Catalysts

SENTRY Poison Guard Catalysts

The SENTRY MaxTrap series of poison guard catalytic products are specifically formulated for
maximum uptake of each targeted poison and are designed to take into account different
requirements that exist in different feedstocks.

• MaxTrap [As]:
High HDS/HDN activity arsenic trapping catalyst

• MaxTrap [Si]:
High surface area silicon trapping catalyst 

• MaxTrap [Si] VGO:
Silicon trapping catalyst for VGO
and heavy feed

• MaxTrap [Ni,V]:
Nickel and vanadium trapping catalyst for resid processing

• MaxTrap [Ni,V] VGO:
High HDS/HDN activity nickel and vanadium trapping catalyst for VGO

• MaxTrap [S]: Sulfur guard for fuels reformers
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•  SENTRYSupport [Inert]
25, 19, 13, 6 mm
High quality ceramic
support sphere

•   SENTRYSupport [Active]
4 and 8 mm
HDS/HDN active support
sphere

•   Interlayer [NiMo]
2.5 mm
Extra strong, high activity NiMo Trilobe catalyst

•   Interlayer [CoMo]
2.5 mm
Extra strong, high activity CoMo Trilobe catalyst

The design of the support system is a critical component of the entire catalyst system. Criterion
provides the expertise to apply the support system, while providing the convenience of a complete
"one stop" reactor fill.

SENTRY Reactor Support Series

Criterion’s answer to opportunity feed processing issues is the
SENTRY Guard Catalyst and Support portfolio. Better Diagnosis,
Better Science, and Better Solutions are now available.
Contact your Criterion representative for more information.


