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Research surrounding block copolymers has been increasing rapidly since the 1980s, as their ability to form 
complex ordered systems has led to applications in many fields including drug delivery and advanced 
materials (thermoplastic elastomers).1,2 Single block contaminants may occur during synthesis due to various 
causes such as poor initiation during chain extension of the A block or undesired exogenous initiation of the 
B block. These impurities are often difficult to identify by bulk techniques such as nuclear magnetic 
resonance. Gel permeation chromatography (GPC) has been embedded in polymer research and the industry 
for decades now.3 The technique is used as the primary tool to determine molecular weight and molecular 
weight distribution of polymer samples. Addition of in-line light scattering detectors and viscometer led to 
the implementation of triple-detection GPC. The new improved and user-friendly OMNISEC multi-detector 
GPC system from Malvern Panalytical with its highly sensitive light-scattering and Refractive Index (RI) 
detectors, can provide excellent measurements of several materials. GPC has also been advanced by the 
Waters Acquity Advanced Polymer Characterisation (APC) system with the introduction of ultra-high 
performance liquid chromatography (UPLCTM), allowing the high-resolution and high-speed GPC analyses of 
materials.4 The powerful OMNISEC advanced multi-detector system, and specifically the OMNISEC Reveal 
multi-detector module, has been combined with the UPLCTM system from Waters making it possible to 
analyse polymers by advanced GPC with improved resolution, reduced sample concentrations, solvent usage 
and run times. Using multi-detection, a variety of polymer parameters are characterised in a single 
measurement. Two of these parameters, molecular weight and intrinsic viscosity, are used to generate Mark-
Houwink plots, which can be used to identify chemical and structural differences between polymer samples. 
Often the detection of impurities in block copolymers is solely based on molecular weight increase and 
retention peak symmetry. However, this relies on the assumption that the lower molecular weight region is 
not a block copolymer without any further characterisation. To ratify this, the power of triple-detection GPC 
on the OMNISEC system has been used to construct Mark-Houwink plots, which make it possible to 
differentiate between AB block copolymer and a single block impurity. Additionally the combination of the 
UPLCTM system from Waters and the OMNISEC Reveal multi-detector module allowed to conduct separation 
and characterisation of these block copolymers to identify impurities with dramatically increased efficiency. 
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