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To learn more, visit: FCC.kbr.com or e-mail refining@kbr.com.

Greater efficiency, 
enhanced performance

Safeguard Reactor Products
Upgrades to FCC units typically increase catalyst circulation which 
elevates stripper catalyst flux rates. This increase significantly reduces 
stripper efficiency by entraining hydrocarbon product gases into 
the regenerator. Once entrained, regenerator temperatures rise 
requiring the stripper to use additional combustion air while more 
hydrocarbon product is burned and lost.

Managing Flux Rates
KBR DynaFlux™ stripping technology addresses two challenges 
seen in conventional strippers: high local catalyst flux and 
poor lateral mixing. Developed jointly by KBR and ExxonMobil, 

DynaFlux technology allows the FCC stripper to 
effectively manage elevated flux rates. DynaFlux 
consists of three main components: two-stage stripping, 
the Flux Tubes™ proprietary baffle and Lateral Mixing 
Elements™	(LME)	that	increases	the	mean	catalyst	
residence time, minimizing flow short-circuiting while 
improving mixing.

Reducing Hydrocarbons, Increasing Circulation
Many FCC units employ a two-stage stripper, but 

when coupled with our DynaFlux technology, unstripped 
hydrocarbons are reduced by up to 80 percent. Once a specific, 
critical flux rate is passed, stripper efficiency plunges and 
flooding occurs. Flux Tubes extend the operating range of the 
stripper to prevent flooding and provide a significant efficiency 
gain without increasing stripper diameter.

Save the Hydrocarbons
KBR turns visions into reality with our proven DynaFlux 
stripping technology. Together, we can design, install, upgrade 
or optimize FCC solutions.

With KBR DynaFlux, 
refiners can expect lower 
regenerator temperature, 
increased catalyst 
circulation and higher 
conversion.

DynaFlux™ S tripping Technology

Top down 
cross section view
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High-efficiency, robust 
abatement solution

Achieving Environmental Requirements
Now refiners can meet environmental requirements 
with CycloFines™ Third Stage Separator system. KBR’s 
CycloFines uses patented technology and a proprietary 
design to remove catalyst fines from FCC flue gas. The 
maximum allowable particulate emission at the stack 
dictates the level of separation required and CycloFines 
offers the highest efficiency of its type. 

Proven Experience 
Developed by ExxonMobil and KBR in an extensive 
joint effort that began in 1993, CycloFines offers refiners 
improved abatement technologies to comply with 
environmental particulate requirements. CycloFines 
technology was first commercialized for environmental 
protection in September 1997 at the ExxonMobil refinery 
in Altona, Australia.

Low Cost, High Benefit
Our low-cost, high-benefit solution is capable of achieving 
less than 50 mg/Nm3 particulates in flue gas and lower 
stack opacity. CycloFines demonstrates ultra-high efficiency 
during normal usage, but also an operational robustness 
during upsets in the FCC regenerator operation. Our improved 
solution essentially captures all particles larger than five 
microns in diameter. 

Comply Today
KBR turns visions into reality with CycloFines Third Stage 
Separator. Together, we can design, install, upgrade or 
optimize FCC solutions.

CycloFines extends downstream turbine 
blade life and helps achieve higher 
efficiency with less FCC downtime. Our 
solution also protects flue gas expander 
turbines from erosion caused when 
catalysts in flue gas exit the regenerator.

CycloFines™ Third Stage Separator

Flue gas from 
regenerator Clean flue 

gas

Catalyst fines
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Market-leading solution 
to enhanced yields

Maintain Desired Yields
Rapid removal of product vapors from FCC converters after 
riser cracking is paramount to maintaining desired yields. Our 
Closed Cyclone Riser Termination system, developed jointly by 
KBR and ExxonMobil, consists of interconnecting ductwork that 
routes product vapors directly into secondary cyclones and out 
of the converter. Unlike some competing systems, our proven 
system is the market-leading solution to preserving desired 
product.

Powerful Solution, Unrestricted Heat Up
Our Closed Cyclone Riser Termination system is mechanically 
robust and provides improved catalyst retention. Refiners using 
our technology can expect reduced vapor residence time that 
significantly minimizes post-riser thermal cracking. This system 
essentially eliminates dilute phase catalytic cracking and 
improves coke selectivity. Yield benefits include less dry gas, 
less butadiene, less bottoms and more gasoline.

Prevent Thermal Cracking
Closed cyclone technology is a simple solution for improving 
yields for revamp applications. The interconnecting ductwork 
to “close” cyclones in the FCC reactor/disengager is readily 
adaptable to existing cyclone systems. Refiners using our 
closed cyclone solution can reduce counter-productive effects 
of thermal cracking and extract enhanced FCC yields. 

Enhance Yields Now
KBR turns visions into reality with our proven Closed Cyclone 
Termination solution. Together, we can design, install, upgrade 
or optimize FCC solutions.

Reliable, market-leading riser termination 
system with lower risk of catalyst 
carryover.

Closed Cyclone Riser Termination
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Advanced design, superior performance

ATOMAX-2™  Advantage
 
Uniform atomization boosts yield & capacity

Achieving optimal yields from your FCC unit is heavily dependent 
on the feed injection system providing both rapid vaporization 
and intimate contact between the oil and catalyst. Feed injection 
improvements can reduce coke and dry gas make, resulting in higher 
conversion and improved selectivity toward premium products. 
ATOMAX-2™ fan-shaped design enables small droplet output and 
a wide angle spray, and has shown gasoline yield improvements as 
high as 5 vol% and conversion increases of over 4 vol%.

Erosion resistant design improves reliability and reduces 
maintenance costs

Reliability and performance are essential to your operations. 
ATOMAX-2™ unique erosion resistant design improves reliability and 
reduces maintenance costs. That’s why the typical run time of an 
ATOMAX-2™ feed nozzle is at least 4 years. What’s more, the secure 
seal of our proprietary packing system helps avoid coke build-up and 
enables easy removal for inspection or maintenance. Simple, modular 
design makes installation of complete systems a snap. 

Modest oil pressure requirements reduce utility and 
equipment costs

Keep your utility costs down by investing in a system that is designed 
for lower gas and steam injection rates at the base of the riser. Steam 
pressure powers most of the energy for atomization and mixing, 
eliminating costly pressuring of liquid feed.

High Return on Investment
Attractive retrofit economics with payout time often six months or less.  

Contact KBR Technology to learn more about ATOMAX-2™ feed 
nozzles and other solutions for optimizing FCC operations.

ATOMAX-2™ provides optimal yields and 
reduces energy costs

ATOMAX-2™ Advantage
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Proprietary design, 
compelling results

“de-NOx” in the Regenerator
Our proprietary, counter-current regenerator design – part 
of the KBR alliance with ExxonMobil – produces lower NOx 
emissions than other types of regenerators by enabling a 
“de-NOx” reaction within the regenerator itself. For any given 
nitrogen	feed,	our	regenerator	produces	60	to	80	percent	
less NOx than others. This breakthrough technology provides 
refiners with a cost-effective solution to NOx abatement without 
post-treatment of FCC flue gas.

From Grassroots to Revamps
Besides installing our technology in grassroots units, KBR 
has implemented counter-current technology in revamps of 
side-entry regenerators originally designed by other licensors. 
Performance	in	these	revamps	has	achieved	as	much	as	80	
percent reduction in NOx.

Positive Reactions
In our regenerator, spent catalyst is evenly distributed across the 
top of the regenerator bed, causing a chemical reaction: 2 C + 
2NO  2 CO + N2. Only 5 to 7 percent of the nitrogen in the coke 
escapes as NOx. The remainder converts to harmless N2 by the 
reaction with spent catalyst at the top of the regenerator bed.

Only KBR’s patented spent catalyst distributor can deliver these 
results. Benefits of this sytem include:
•	 Reduction	of	NOx	emissions	by	60	to	80	percent
•	 Proven,	proprietary	design
•	 Optimal	catalyst	bed	density	distribution
•	 Elimination	of	need	for	post	treatment	of	FCC	flue	gas

Ready for Results?
KBR turns visions into reality with Low NOx Regeneration. Together, 
we can design, install, upgrade or optimize FCC solutions.

KBR’s counter-current regeneration 
design enables a “de-NOx” reaction 
within the regenerator itself.

Low NOx Regeneration
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Increase the Flexibility of 
FCC Operations

Refiners have an appetite for processing heavy FCC feedstocks and 
a desire to produce more propylene.  These operations result in high 
regenerator temperatures and lead to: 

•	 Accelerated catalyst deactivation
•	 Need for exotic mechanical design to avoid equipment damage
•	 Degradation of cracking selectivity

The KBR dense phase catalyst cooler provides refiners with a 
flexible and robust solution to maintain the desired regenerator 
temperature when processing heavy feedstocks and performing 
high severity operations.

Design Features
Key Features of the KBR Dense Phase Catalyst Cooler:

•	 The cooler design operates with steam and water in the tubes 
and hot catalyst flowing at low velocity in the shell

•	 The tubes are double bayonet design with boiler feed water 
flowing downward in the inner tube, and steam and water flow-
ing upward through the annulus

•	 The cooler is instrumented so that the catalyst flow rate 
through the cooler adjusts automatically to changes in feed 
and reaction conditions as needed to maintain the desired 
regenerator temperature

KBR FCC Dense phase catalyst cooler meets 
the challenges of process flexibility and 
mechanical reliability

Dense Phase Catalyst Cooler

Catalyst

Fluidization
Air

Catalyst

Water / Steam

Water

To learn more, visit: FCC.kbr.com or e-mail refining@kbr.com
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Dense Phase Catalyst Cooler

Why a KBR Dense Phase Cooler? 
Enhanced Flexibility
Operating flexibility is one of the distinguishing features of the KBR Catalyst Cooler. A gas vent 
line at the top of the cooler shell prevents catalyst back-mixing between the cooler and regen-
erator whenever the cooler catalyst circulation is stopped.  This provides complete heat removal 
turndown capability.

Proven Reliability
The tubes are free hanging from a single tube sheet at the top of the exchanger, which has
several important ramifications with respect to cooler reliability.

•	 Downward hanging tubes allow the cooler 
shell fluidization air to be introduced well 
below the tubes. This prevents the possibility 
of cooler fluidization air jet impingement on 
the tubes which could cause an erosion related 
tube failure

•	 The steam is generated in up-flow between the 
inner and outer tubes. This enables the cooler 
to utilize natural boiler feed water circulation, 
eliminating the need for forced boiler feed wa-
ter circulation pumps along with their associ-
ated cost and reliability issues

•	 The orientation of the tube bundle also facili-
tates maintenance and inspection of the cooler 
because the bundle can be pulled from the top 
of the shell

Take control of the FCC Heat Balance
The challenges of feed stock flexibility and reliability are met with the KBR FCC dense phase catalyst 
cooler. The cooler will allow FCC units to process feedstock ranging from clean vacuum gas to resi-
dues containing 7% CCR or more while also allowing operations at ultra-high reactor temperatures. 
Furthermore, the avoidance of erosive conditions in the design of the cooler will prevent the cooler 
from limiting FCC run lengths. At this time, there are 16 commercial KBR dense phase catalyst cool-
ers in operation with a total design duty of more than 1.3 Billion BTU / Hr.

Cat cooler adjusts automatically to feed changes. 
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Regen Temperature Control
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