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Abstract: 
 
Note: maximum length of 400 words. 
 
Ethylene/1-olefin copolymer is one of the most widely used petrochemical products due to its versatile properties 
and a broad range of applications. These properties are controlled through chain microstructures. The bivariate 
molecular weight and chemical composition distribution (MWDxCCD) is the fingerprint microstructure that can be 
characterized using TREFxGPC cross fractionation characterization (CFC). This detailed information can provide 
useful insight on the inter-relationship between molecular weight and comonomer incorporation, which cannot be 
found from separated TREF and GPC analysis. This inter-relationship is crucial for understanding the complex 
materials, such as those produced from mixed catalytic or multiple reactor system. However, the detailed 
fractionation mechanism of CFC is still not fully understood. Moreover, the operation cost is relatively high and a 
long analysis time is required. Therefore, the mathematical model of CFC technique can be useful. 
 
In this work, a new mathematical model of CFC was developed to describe the bivariate distribution MWDxCCD 
based on basic chain properties (i.e., number average molecular weight, average comonomer content, and 
comonomer type) and operating conditions. The model was further extended from the previously proposed TREF 
model, which is based on the population balance concept.[1] The model separates each fraction according to their 
chain crystallizabilities, while traces its molecular weight and longest ethylene sequence (LES) provided by pseudo-
Monte Carlo simulation.[2] The chain molecular weight is adjusted by considering the effect of hydrodynamic volume 
during the GPC analysis. The hydrodynamic volume is described using the 3D self-avoiding walk (SAW) model. The 
proposed CFC model can describe the experimental results of ethylene/1-hexene copolymers with different 
comonomer contents well. 
 
 
 


