
 

International Conference on Polyolefin Characterization Organization. Email: info@icpc-conference.org   
www.icpc-conference.org 

 

Title: A novel approach for evaluating the suitability of non-chlorinated solvents for liquid adsorption 
chromatography of polyolefin elastomers 

 
Main Author: 

 

 
Name: Subrajeet Deshmukh 
Organization: Fraunhofer Institute for Structural Durability and System Reliability, Division Plastics, Department 

Material Analytics and Characterization, Schlossgartenstr. 6, 64289 Darmstadt 
Country: Germany 
 
Co-Authors: 

 

 
Co-author 1: 

Jan-Hendrik Arndt  

Organization: Fraunhofer Institute for Structural Durability and System Reliability, Division Plastics, Department 
Material Analytics and Characterization, Schlossgartenstr. 6, 64289 Darmstadt 

Country: Germany 
Co-author 2: Tibor Macko 
Organization: Fraunhofer Institute for Structural Durability and System Reliability, Division Plastics, Department 

Material Analytics and Characterization, Schlossgartenstr. 6, 64289 Darmstadt 
Country: Germany 
Co-author 3: Raffaele Bernardo 
Organization: Arlanxeo Netherlands B.V. 
Country: The Netherlands 
Co-author 4: Gerard van Doremaele 
Organization: Arlanxeo Netherlands B.V. 
Country: The Netherlands 
Co-author 5: Robert Brüll 
Organization: Fraunhofer Institute for Structural Durability and System Reliability, Division Plastics, Department 

Material Analytics and Characterization, Schlossgartenstr. 6, 64289 Darmstadt 
Country: Germany 
Co-author 6:  
Organization:  
Country:  
 
References: 

 

 
Reference 1: 

Macko, T.; Pasch, H. Separation of linear polyethylene from isotactic, atactic, and syndiotactic 
polypropylene by high-temperature adsorption liquid chromatography. Macromolecules 42, 2009, 6063. 

Reference 2:  Möckel, H. J.; Braedikow, A.; Melzer, H.; Aced, G.  A comparison of the retention of homologous series 
and other test solutes on an ODS column and a Hypercarb carbon column. J. Liq. Chromatogr. A, 14, 
1991, 2477-2498. 

Reference 3: Utracki, L.; Simha, R. Statistical thermodynamics predictions of the solubility parameter. Poly. Int.  286, 
2003, 279−286. 

Reference 4: Nielsen, T. B.; Hansen, C. M.  Elastomer swelling and Hansen solubility parameters. Poly. Test. 24, 
2005, 1054-1061. 

Reference 5: Rochefort, A.; Wuest, J. D. Interaction of substituted aromatic compounds with graphene. Langmuir, 
25, 2009, 210-215. 

Reference 6: Ndiripo, A.; Albrecht, A.; Pasch, H. Improving chromatographic separation of polyolefins on porous 
graphitic carbon stationary phases: effects of adsorption promoting solvent and column length. RSC 
Advances 10, 2020, 17942-17950. 

Reference 7: Arndt, J. -H.; Brüll, R.; Macko, T.; Garg, P.; Tacx, J. C. J. F. In depth characterization of pololefin 
plastomers/elastomers (ethylene/1-octene copolymers) through hyphenated chromatographic 
techniques, J. Chromatogr. A, 1621, 2020, 461081. 

Reference 8: Deshmukh, S.; Macko, T.; Arndt, J. -H.; Malz, F.; van Doremaele, G.; Bernardo, R.; Brüll, R Separation 
of ethylene-norbornene copolymers using high performance liquid chromatography, J. Chromatogr. A 
1652, 2021, 462367 

Reference 9:  
Reference 10:  



 

International Conference on Polyolefin Characterization Organization. Email: info@icpc-conference.org   
www.icpc-conference.org 

 

Reference 11:  
Reference 12:  
 
Images: 

 

 
Images Guidelines: 

 
Please provide maximum one, on a separate file (doc, pdf, tiff, gif, or bmap), and at a reasonable 
resolution. 

 
 
 
 
 
Abstract: 
 
In Liquid Adsorption Chromatography (LAC), there is a constant drive to improve the separation capabilities and to 
find environmentally better solvents to characterize detailed features of the chemical composition distribution. One 
way to achieve this is by a trial-and-error approach of combining adsorption and desorption promoting solvents. LAC 
of polyolefins, using porous graphite (HypercarbTM) as a stationary phase has seen a remarkable growth since its 
inception in 2010. Nonetheless, studies focusing on the polyolefin elastomer ethylene propylene diene terpolymer 
(EPDM) are rare, with regards to the exploration of different solvents and stationary phases. 
 
In this research work, LAC of EPDM terpolymers was carried out on HypercarbTM by investigating benzene derivates 
as mobile phase. Structure-retention relationships (SRRs) were developed for several substituted aromatic solvents 
which were classified as either adsorption or desorption promoting (‘adsorli’ and ‘desorli’ solvents, respectively). 
Subsequently, by combining the SRRs with a simplified form of the Hansen Solubility Parameters (HSPs), a 
predictive tool for solvent selection in LAC of EPDM was created. For the first time, instead of the conventional 
chlorinated aromatic desorlis 1,2,4-trichlorobenzene (1,2,4-TCB) and 1,2-dichlorobenzene (ODCB), two new non-
chlorinated desorlis were identified, namely tetralin and 1,2,4-trimethylbenzene. This resulted in improved 
chromatographic resolution of EPDM terpolymers varying in chemical composition. 
 
 
 
 
 


