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Development of a new calibration method for SEC-MALS and precise

characterization of linear and long-chain branched polymer

SEC-MALS is widely used as an analytical instrument for polymer characterization.
However, abnormal elution behavior, i.e., delayed elution of high molecular weight
components, is often observed for long-chain branched polymers, making their analysis
difficult. This study aims to elucidate the mechanism of abnormal elution behavior in
SEC-MALS measurements and propose a method to avoid abnormal elution. To elucidate the
mechanism of abnormal elution, we first studied the problem of SEC-MALS, developing a
new calibration method to obtain reliable MALS-RI interdetector volume (IDV).

The effects of molecular weight, flow rate, and column packing material diameter on the
band-broadening (BB) effect and IDV values in SEC-MALS were evaluated for standard PSt.
The BB effect was strongly dependent on molecular weight and flow rate. Therefore, highly
accurate IDV values were determined by minimizing the BB effects.

SEC-MALS measurements using reliable IDV value enabled the characterization of
absolute values of number-average molar mass (M;) and differential weight distribution
functions with higher accuracy than those using IDV from conventional methods. The elution
behavior of linear polymers was evaluated in detail by SEC-MALS using a new IDV setup
method: for My > about 40x10*, the abnormal elution behavior was observed in which the
peak top elution volume (RVp) increased with U. The effects of My, U, and dp, on the
abnormal elution behavior were investigated, and similarities with branched polymers were
observed. The mechanism of abnormal elution was discussed, and a method to avoid
abnormal elution was proposed.

The results of this study will make it possible to analyze the properties of linear and
long-chain branched polymers with large molecular weights, which have so far been
challenging to evaluate, and will contribute to the development and growth of polymer

materials.
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