
MAX-ISOMTM 
Maximize octane using innovative catalytic distillation principles

Isomerate is an important component in gasoline blends. Refiners find 
it attractive as it helps reduce total sulfur and benzene content in their 
gasoline pool without sacrificing octane. KBR’s MAX-ISOMTM  
is an innovative technology that is designed as a cost-effective  
solution for refiners looking to add an isomerization unit to their 
naphtha complex or revamping their existing isomerization unit to 
maximize octane.

Isomerization is an equilibrium limited reaction, therefore 
traditionally isomerization technologies have utilized multiple 
columns and high recirculation rates to improve isomerate octane.  
The MAX-ISOM process is based on catalytic distillation 
fundamentals and is able to overcome this limitation to produce the 
highest octane isomerate in a single catalytic distillation column. 
Unlike other technologies, MAX-ISOM is an engineering process and 
service that can be configured to process not only C5 – C6 paraffins but 
also C7 paraffins, in the same column.
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PROCESS DESCRIPTION

The MAX-ISOM process is based on the catalytic distillation principle, which is utilized to overcome the equilibrium-
limited isomerization reactions. The flexible process utilizes a robust MAX-ISOM SZ catalyst that provides excellent 
tolerance against typical poisons like sulfur and water. The MAX-ISOM Column is designed for 1 - 3 distinct reaction 
zones. Each reaction zone is separated by distillation zones. The column operates at moderate pressure (300 psig) and 
temperature (230 - 400°F) and typically does not require a fired heater. 

Feed hydrocarbons and hydrogen are preheated and combine in the mixing zone, located below each reaction zone. The 
mixed fluid moves upwards through the catalyst bed, where the n-paraffins are converted into lighter  
higher-octane isomers. 

Once the n-paraffin feed is isomerized to more volatile, high-octane isomers, the compounds are distilled, and the high-
octane isomers are recovered through individual cuts. The unconverted paraffins are circulated back through an infinite 
internal recycle to the reaction zones for further conversion.

This innovative design combines the multiple reaction stages, product separation, and recycle streams of a  
traditional fixed-bed process into a single column and ensures maximum conversion of the n-paraffins for the highest 
isomerate octane.

KEY HIGHLIGHTS/ 
BENEFITS
MAX-ISOM was developed for 
refiners looking for grassroots 
installation as well as revamps of 

existing isomerization units.

	■ Highest quality of isomerate

	■ Feed flexibility

	■ Compact design

	■ Lower CAPEX

	■ More sustainable operations

	■ Low annual  
maintenance expense
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HIGH-QUALITY ISOMERATE

The continuous removal of the isomerate resets the 
equilibrium, and the large external recycles, which 
are used for traditional isomerization technologies to 
maximize octane, are avoided. Using this infinite internal 
recycle MAX-ISOM isomerizes the normal paraffins to  
near extinction.

MAX-ISOM can produce 98 - 99% yield isomerate with 
octane as high as ~93 Octane. The quality of the isomerate 
product is consistently high as the process is resistant to 
upsets and feed variations.

FEED FLEXIBILITY

The MAX-ISOM unit processes the C5 - C7 range 
hydrocarbons in the same catalytic distillation column. 
The MAX-ISOM column can also be configured for 1, 2, or 
3 reaction zones depending on the objectives of a refiner. 
Because of the MAX-ISOM column’s innovative design 
and robust catalyst, it can accommodate up to 20 wt% of 
benzene in feed. Additionally, it can also accommodate 
higher amounts of naphthenic hydrocarbons in the 
feed. For feeds with high amounts of C7s and benzene, 
an optimized catalyst bed is provided for the C7 
Isomerization and benzene saturation. Thus, unlike 
in traditional isomerization units, the exotherms from 
aromatic ring opening can be better managed in a  
MAX-ISOM column.

COMPACT DESIGN

MAX-ISOM’s single column system equates to 
operations achieved in multiple reactors and columns 

(Deisopentanizer, Deisohexanizer, Benzene saturation) 
system. The reduced equipment count results in a much 
smaller footprint requirement. The reduced equipment 
count results in a much smaller footprint requirement and 
makes the technology an ideal candidate for refiners, who 
are looking to increase the octane of their gasoline pool 
but are limited by available plot space.

LOWER CAPITAL COST

The reduced equipment count, moderate pressures, and 
temperatures translate directly into an overall lower  
capital expense. 

The MAX-ISOM column is also designed for modular 
construction, which improves the quality and reliability, 
reduces downtime, and improves site safety.

MORE SUSTAINABLE OPERATIONS

The MAX-ISOM column is designed to maximize 
heat recovery within the column, which reduces feed 
preheating, reboiler, and condenser duty requirements. 
The reduced external recycles and equipment count 
improves the overall utility consumption.

The MAX-ISOM SZ catalyst is robust and can recover 
from feed and unit upsets, reducing the amount of landfill 
and Pt losses associated with replacing catalysts.

LOW ANNUAL MAINTENANCE EXPENSES 

The MAX-ISOM catalyst does not require chloride 
injection and thus in turn caustic treatment systems. 
Additionally, the absence of chlorides also makes the 
system corrosion-free.

Parameters MAX-ISOM Sulfated Oxide Catalyst Chlorinated Catalyst

Yield, vol% 99% 98% 98%

RON 91 – 93 81 – 93 81 – 93

CAPEX Base 1.3XBase 1.4XBase

OPEX Base 1.2XBase 1.4XBase

Benzene Limit <20 wt% <5 wt% <5 wt%

C7 Limit, wt% <20 wt% <5 wt% <5 wt%

Chlorinated Organics Feeding Not Required Not Required Required

Tolerance to Water Yes Yes No

Catalyst Life, Years >10 >10 6 - 10
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REVAMP OPPORTUNITIES

The small footprint, ability to reuse and/or repurpose most of existing isomerization unit equipment, and gaining >10 
octane number improvement over once-through units, make MAX-ISOM a perfect fit for revamping opportunities.

Some of the drivers and typical scenarios for revamps include:

	■ Refiner considering adding a Deisopentanizer to debottleneck the existing isomerization unit may consider a single-
reaction zone MAX-ISOM Column for C5 isomerization

	■  Refiners looking to debottleneck existing isomerization unit may process unconverted n-paraffins in downstream two 
-reaction zone MAX-ISOM column

	■  Refiners wanting to improve naphtha complex operation by reducing benzene precursors and C7 hydrocarbons to 
semi-regen reformers or sending C7s directly to the gasoline pool can send the C6 - C7 hydrocarbon stream to a  
MAX-ISOM column

	■  Refiner requiring replacement of existing isomerization unit reactors for octane boost and capacity expansion.

Revamp Scenario Overall RON Benefit Capacity

MAX-ISOM column as DIP 1 - 4 >20%

MAX-ISOM column as DIH 2 - 10 >30%

Process Benzene Precursors and C7 Hydrocarbons 1 - 8 >10%

Replace Existing Once - through Isom Unit Reactors 8 - 12 >15%


