
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 

 You may not further distribute the material or use it for any profit-making activity or commercial gain 

 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 

   

 

 

Downloaded from orbit.dtu.dk on: May 23, 2023

Computer-Aided Solvent Selection Framework

Mitrofanov, Igor; Sin, Gürkan; Gani, Rafiqul

Publication date:
2011

Link back to DTU Orbit

Citation (APA):
Mitrofanov, I., Sin, G., & Gani, R. (2011). Computer-Aided Solvent Selection Framework. Abstract from CAPE
Forum 2011, Bradford, United Kingdom.

https://orbit.dtu.dk/en/publications/5dc5254b-5817-4c84-b7da-93e47a48a4b6


COMPUTER-AIDED SOLVENT SELECTION FRAMEWORK 
I. Mitrofanov1, G. Sin 1, R. Gani 1 

1 CAPEC, Department of Chemical and Biochemical Engineering, Technical University of 
Denmark, Soeltofts Plads Building 229, Kgs. Lyngby DK-2800, Denmark 

 

Keywords:  Computer-Aided Molecular Design, CAMD, solvent selection, solvents 
 
Abstract: Organic solvents have of great importance in modern industry.  They are widely used as 
a reaction medium, as a reactant or as carrier in chemical, fine chemical, pharmaceutical, food, 
and drugs industry. Also solvents are playing important role in separation processes, organic 
synthesis, product delivery and etc. [1]. Solvent selection/design is a complex process, which 
includes some levels for indentifying best candidates depending on different criteria for evaluating 
solvent performance. 

However because of the excessive consumption and utilization in a wide range of industries, 
millions of tons solvents have to be disposed off every year [2]. Therefore, it becomes very 
important to minimize and optimize the use of organic solvents as much as possible, to achieve 
Green Chemistry Principles [3]. To this end, a systematic methodology to select greener solvent for 
the promotion of organic reactions (Figure 1) has already been developed [4,5]. This methodology 
is based on thermodynamic properties of solvents, reactants and products together with the 
knowledge of reaction chemistry and conditions. The current framework is a combination of 
knowledge from industrial practice and computer-aided tools for property prediction and computer-
aided molecular design (CAMD) principles. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. A systematic rule-based methodology to identify a suitable solvent for organic 
synthesis 

Accordingly, the solvent selection occurs in two stages. In the first stage, a list of commonly 
used solvents is used to identify those solvents that match a sub-set of user-specified constraints, 
and based on this, a score allocated to each solvent. Simultaneously, a computer-aided molecular 
design (CAMD) technique is used to generate a list of solvents candidates which are ranked with 
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respect to their allocated scores. The scores are assigned from the calculated values of reaction-
solvent (RS) indices following the reaction-solvent rules. 

In the second stage, the candidate solvents are further evaluated through detailed calculations 
to identify most promising solvents for further experiments or other verification tests [6]. 

 The Solvent Selection Framework is currently being extended to include multi-stage reactions, 
more complex reaction systems and other problems involving solvent substitution/selection in 
various types of solvent-based separations and cleaning. 
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