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Heat Integrated Distillation
- Single Column with Two Products



Heat Integrated Distillation
- Double-Effect Distillation (DED) for Single Column

- Double-Effect Distillation (DED) for Two Columns



Heat Integrated Distillation
- Heat Pump Assisted Distillation: as a more aggressive way

HIDiC

coming soon?



Thermally Intensified Distillation 
- Thermally Coupled Distillation (TCD) and Dividing Wall Column (DWC)



Dividing Wall Column as a fully intensified TCD

Octane, B.; Naphtha, O.F.L.; Units, I.; Wall, U.D. WHITE PAPER BOOST OCTANE AND 
THROUGHPUT OF LIGHT NAPHTHA USING DIVIDING WALL.

DWC Innovations Available online: https://www.dwcinnovations.com/dwc-column-inside-view/.



Thermally Intensified Distillation
- Evolution tracks from conventional ones to DWCs through TCDs

?
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as an original TCD through vertical intensification of a multi-stage 
counter-flow flash drum process

Conventional Distillation Column as a TCD



- avoid high temp reboiling & fouling
- lowers partial P of comp & more volatile
- avoid huge vapor rise up

A- Tower as a more complicate TCD



* Modelling reactive distillation R. Taylor!,", R. Krishna#

Rectifying Section

Stripping Section

Reaction Section

• Combining Reaction and Separation in a single vessel is termed as Reactive Separation Process.
• Significant Importance over Conventional Reactor-Separation Unit.
• Reduction in both energy and equipment costs.
• A single reactive column could be replaced a conventional multi-unit process that consumed 5 times m

ore energy and capital investment

Reactive Distillation – Intensification of Reaction and Distillation



Reactive Distillation – Intensification of Reaction and Distillation

 Eastman Chemical Plant with 23 ton/hr commercial RD unit for esterification for 
methyl acetate production in 1983.
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1/1/1991

Integrated and Intensified Distillation

1965
1st theoretical work 

of TCD (Petlyuk)

1942, 1949
DWC patents 

(Brugma, Wright)

1985 
1st commercial 

DWC (BASF)

2000
1st trayed 

DWC (SASOL)

2002
1st four-product 

DWC (BASF)

2016
commercial DWC > 250 

1950
MVR concept 
(Freshwater)

1992
MVR Pilot

(Canales & Marquez)

2014
1st commercial HIDiC

SUPERHIDIC (TOYO and AIST)

1920
1st RD idea and patent

(Backhaus)

1983
1st commercial RD

(Eastman Chemical)

2007 
RD in operation >150 

of 100-3000 KTPY

BC 800 

Integrated and Intensified Distillation – Yesterday and Today



What  it will look like? 

- It will come true in a practical alternative form.

- It will be more popular by overcoming main 
huddles and concerns. 

- It will become more integrated, intensified, and 
combined.

Integrated and Intensified Distillation – Tomorrow



Implementing Dreams via. Practical Alternatives

SuperHIDiC (TOYO and AIST)HIDiC

- It will come true in a practical alternative form !



Implementing Dreams via. Practical Alternatives

SRC

- It will come true in a practical alternative form !



- control of  (multiple) vapor splits is a 
serious concern/ challenge to enable full 
operational flexibility of  a DWC ! 

How ?

Going over hurdles with innovative key unit technology
- more popular by overcoming main huddles and concerns !



Going over hurdles with innovative key unit technology
- more popular by overcoming main huddles and concerns !

How ?



More Integrated, Intensified, and Combined

Multi-reaction 
zone RDWC

Multi-partition 
RDWC

- more integrated, intensified, and combined

DWC

Reactive
DWC



Enhanced optimization and control will
become more important and essential !

More Integrated, Intensified, and Combined
 Enhanced Optimization and UQ/UA by AI and Digitalization Technologies 



IPA Production Process
- Heat Integration via. Process Intensification

38 (57) % Savings via Distillation Intensification (with simple HI)!

Total reboiler duty 4980 (kW)  2980 (2087) (kW)

38% savings in reboiler duty

36% savings in reboiler duty



IPA Production Process
- Combining Process Intensification and Heat Integration

74 % Savings via Combining PI and HI (wo HP)! 84% (w HP)

Total reboiler duty 4980 (kW)  2980 (2087) (kW)  1194 (kW) (wo HP)  787 (kW) (w HP)



PGMEA Production Process
Reactive Pressure Swing DWC Process for PGMEA Production

hetero cat

homo cat
5
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Reactive Pressure Swing DWC Process for PGMEA Production
PGMEA Production Process



- PI2 will be much more popular by extending its 
application to a real industry and by coming to us as it 
will : 

- come true in a practical alternative form.
- overcome main huddles and concerns. 
- become more integrated, intensified, and combined.

Conclusions

- PI2 will thus be one of effective and powerful ways and 
workhorses for sustainable process industry. 
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