
Polymeric Bio-Tensides
Development of polymeric tensides 
through bio-based and sus tainable  
production methods

Ionic liquids for
bioseparations 
Negligibl e vapour pressure and uni-
que solvation pr operties make ionic 
liquids ideal f or innovative biosepa-
rat ion processes

Organophilic Nano ® ltration
Development of tailor -made pol y-
meric membr anes for organophilic 
nano® ltrat ion applied t o demanding 
separations in the phar maceutical 
industry

CAEC - Continuous Annular  
Electrochroma tography   
Transfering electrochromatograph y 
to a preparative scale in order to pro-
vide a fast scale-up of pharmaceuti-
cal production 
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Fluid Separations (FVT)
Building G2/6th ! oor

� Bio extracti on

� Membrane adso rpt ion

� Downst ream
Processin g

� Nanofi ltr ation

� Reacti ve
dis til lat ion

� Reacti ve abso rpt ion

� Reacti ve extr act ion

� Membrane reacto r

� Detailed mathematical mod ell ing  

� Process si mul ation                  
(steady state and dynamic )

� Process o pti mis ation

� Generic proc ess
development wit h
detailed mod els

� Dis til lat ion  & 
memb ranes   

� Ext ractio n &      
crystal lizatio n

� Dis til lation &            
crystal lizatio n          

Distil lation

Abs orpt ion

Ext ractio n

Membranes

Reacti ve Separatio ns Hybrid  Separations

Bio separati ons M ethods



Books & Monographs
· K. H#lemann und A. G!rak:  ¹Absorption ª in: Fluidverfahrens-

technik ± Grundlagen, Methodik,  Technik, Praxis. Weinheim: 

Wiley-VCH, 2006   

Papers
· Mac kowiak, J.F.; G!rak, A.; Kenig, E.Y.: Modelling of combined  

direct-contac t condensation and reactive absorption in packed 

columns.  Chem. Eng. J. 146 (2009) 3 p. 362-69.

· Franke, M.B.; Nowotny, N.; Ndocko Ndocko, E.; G!rak , A.;Strube, 

J.: Design and optimization of a hybrid dis tillation / melt cry sta l-

lisation process . AIChe J. 54 (2008) 11 p. 2922-42.

· Frerick, C.; Kreis, P.; G!rak , A.; Tappe, A.; Melzner, D.: Simulation 

of a human serum albumin do wnstr eam process incorporati ng 

ion-exchange membrane adsorber s.

Chem. Eng. Proc. 47 (2008) 7 p. 1128-38.

· Buchaly, C.; Kreis, P.; G!rak , A.: Hybrid separati on processes-  

Combination of reacti ve distilla tion with membrane separ ati on.  

Chem. Eng. Proc. 46 (2007) 9 p. 790 - 99.

· Hoffmann, A.; Mackowiak, J.F.; G!rak, A.; Haas, M.; Loening, J.-M.; 

Runowski, T.; Hallenberger,  K.: Standardiza tion of mass tr ansfer 

measurements - a basis for the description of absorption pr o-

cesses. Chem. Eng. Res. Des. 85 (2007) 1 p. 40 - 49.

· G!r ak, A.; Hoffm ann, A.; Kreis, P.: Prozessintensivierung: Reaktive  

und membranunterst"tzte Rekti®  kation.

CIT 79 (2007) 10 p. 1581-600.

Research Topics - Processes Experiments & Methods
Classical Fluid Separations
· Distillation, absorption and extraction

· Mass & heat trans fer in multicomponent sy stems 

· Experimental de termination of model parame ters

· Rigorous modelling and simulation (cont . & batch)

Reactive Separations
· Reactive distillation, absorption and extraction

·  Modelling, simulation and experimental in vestigation

· Design of reactive column internals

· Process design and optimisation

Membrane Separations
· Pervaporation (PV), vapour permeation (VP),  
   nano® ltrat ion (NF) and membrane reactors  (MR)

· Detailed modelling and simulation 

· Experimental de termination of model parame ters

Hybrid Separ ati ons
· Combination of classical  ̄uid separations

· Membrane assis ted separation processes

· Modelling, simulation and experimental in vestigation

Process Intensi® cation
· by using reactive and hybrid separ ati ons 

· by combining membranes with reactive separ ati ons

Bioseparations 
· Aqueous two phase extraction of biomolecules

· Application of ionic liquids for bioextraction  

· Membrane adsor pti on of pharmaceuticals  

· Process design methodology with detailed models

· Optimisation of downstream processing 

Experimental Setups & Exp . Investi gations 

· Non-reactive , reactive, hybrid 
and membrane separa tions  

· Model veri® cation in our own 
lab and pil ot- plant f aciliti es  
as well as  in cooperation with  
our industrial partners

· Experimental de termination
of parameters  for process mo-
dels (mass transfer, reaction  
kinetics et c.) 

Our experimental and analytic equipment all ows for  
a complete investigation of your separ ati on problem. 
The equipment consists of:

· Lab & pilot-scale distillation columns
   DN50, DN100 (catalyt ic and non-ca t. internals)

· Lab & pilot-scale membrane separation (PV,  VP, NF) 

· $kta-Puri® er 100  

· Stirred cell reac tor  (gas-liquid reaction kinetics)  

· Mixer-Settler devices for solvent screening  

· Analytics: (Headspace-) GC with FID/TCD, HPLC,
gelelectrophoresis , UV-Spectroscopy,
automatic (KF-) Titration

Compulsory Courses
· Advanced Transport Phenomena (Ger.)

· Fluid Separation Processes (Ger. + Engl.)

 Elective Courses
· Advanced Fluid Separation Processes (Engl.)

· Berechnung von Stoffaustaus chern und Reaktoren (Ger.)

· Dimensionier ung Thermischer Trennappara te (Ger.)

· Multicompone nt Separation Processes (Engl.)

· Reaktive Trennverfahren (Ger.)

Teaching

Recent Publications 

Process Simulation, Anal ysis & Optimisation

· Development of rate-based 
models for classical, reactive 
and hybrid separations  

· Simulation and optimisation  
of  ̄u id and bioseparati ons

Technical Services


