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In the age of energy transition, the value of 
exploring more efficient and economical 
processes to produce fuels reducing utilities is 
becoming much higher.

The IsoTherming® hydroprocessing technology 
offers a cost-effective solution to revamp existing 
units to consistently reduce utility consumption 
and increase the cycle length, in addition to the 
possibility of increasing the severity and/or 
capacity of the unit. The Iso Therming® 
technology is also well suited to provide refiners 
with a cost-effective option for co-processing 
renewab le  feeds tocks  in  the  ex is t ing 
hydrotreater units with a relatively small 
investment compared to the conventional trickle 
bed technology. The Iso Therming® technology, 
indeed, is uniquely advantaged to manage the 
high heat of reaction that comes with processing 
these renewable components which has proven 
to  be a cha l lenge to  those operat ing 
hydroprocessing units with the traditional trickle 
bed technology.

At  the  same t ime,  the  so  Therming® 
hydroprocessing technology is a competitive 

option for grassroots processing units, with a 
reduction of 30 to 50% of the capital cost, on top 
of  the proven OPEX reduction.

This article describes the principles of the Iso 
Therming® hydroprocessing technology and 
highlights the energy efficiency, versatility, 
robustness and renewable fuels production 
capabilities of the process. Two recent revamp 
case  s tud ies  w i l l  be  showcased  tha t 
demonstrate the benefits, specifically in the 
areas of energy efficiency and the ability to 
process difficult feedstocks into Euro VI 
compliant fuels.  

1.0 Introduction to the IsoTherming® 
Hydroprocessing Technology
The Iso Therming® hydroprocessing technology 
is a commercially proven process that provides 
refiners worldwide a more economical means to 
p roduce today 's  t ranspor ta t ion  fue ls . 
Implementing the Iso Therming® technology 
enables refiners to not only produce high-quality, 
l ow-su l fu r  f ue l s  comp l ian t  w i th  l oca l 
environmental regulations, but also decrease 
energy consumption and operating costs when 
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compared  w i t h  h i s t o r i ca l  t r i c k l e  bed 
hydroprocessing technologies. The proven 
reliability and operational flexibility of the 
technology also enables refiners to meet 
business sustainability and social responsibility 
objectives. 

The fundamental principle of the IsoTherming® 
technology is the ability to provide the hydrogen 
necessary for the chemical reactions using a 
liquid stream, rather than including a recycle gas 
system. The liquid reactor feed is saturated with 
hydrogen, which eliminates the need for a 
recycle gas compressor and other high pressure 
equipment, such as high pressure separators, 
heat exchangers, or high pressure amine 
absorber. To satisfy hydrogen requirements for 
the reaction, additional hydrogen can be added 
by means of reactor effluent recycle toward the 
inlet and / or inter-bed hydrogen injections. The 
higher the hydrogen demand of the feed (such as 
units producing high percentages of crack 
stock), the more recycle flow is required. Feed 
types with low hydrogen demand, such as 
kerosene, may not require an external recycle 
stream.
Replacing the recycle gas with the recycled liquid 
also acts as a heat sink for the exothermic 
reactions, since the heat capacity of the liquid is 
three times greater than the heat capacity of the 

The type of hydroprocessing application, the 
product quality and chemical hydrogen 
requirements dictate optimal reactor design 
considerations, such as number of catalyst beds 
and recycle ratio. In the case of revamping, 
Elessent Clean Technologies uses the existing 
reactors, nozzles, operating and design 
parameters. Taking into account the design basis 
and the goals of the refinery, a revamp study is 
developed, minimizing modifications to the 
existing reactors and keeping the same number 

Fig: 1 IsoTherming® Reactor in Commercial Service 

gas. Thus, the reactor operates in reduced delta-
temperatures and closer to isothermal 
conditions, which reduces uncontrolled cracking 
reactions and lowers light ends make.

The catalyst used in the IsoTherming® process 
is the same that is used in conventional 
hydrotreaters, and the hydrogenation reactions 
are also the same at similar operating 
temperature and pressure.Although the catalyst 
is the same, the liquid-full environment available 
with the IsoTherming® technology allows the 
catalyst to be more preserved and minimizes 
channeling, hot spots, and undesired reactions. 
Also, the volumetric flow through the reactor is 
consistently reduced and consequently the 
pressure drop is much lower.

Fig: 2 IsoTherming® Reaction Zone 
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