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Objective mf wl

Understanding the dynamics of telechelic star polymer combined two
metal-ligand crosslinks with distinct relaxation modes.
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Influence of the ions content
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The network is fully saturated at 1eq.

J. Rheol., 2017, 61, 1245-1262
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The blend shows relaxation behavior in between. No two relaxation peaks.
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Influence of the amount of metal ions
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With the increasing amount of metal ions, the relaxation behavior of the blends
shifts to Cu?*, and close to the middle.



Influence of the temperature BUB\fLOJ
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The sticker dynamics at 0°C is visible, starting at a certain frequency(around 3rad/s)
At -20°C, the dynamics of stickers are frozen.



Modelling /BUB\wa
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0.5eq. Zn?*+ 0.5eq. Cu?* DDB\fM
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The Metal-ligand act as extra friction point Arrhenius dependence of pg.on T

Overall delay of the star relaxation
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The network is completely connected. No dangling ends.



0.75eq. Zn**+ 0.75eq. Cu?*
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® Modelling predicts well with the experiment data, at 0.5eq., 0.75eq., and 1eq.
Blends: an average lifetime for describing the stickers dynamics is found
® Arrhenius dependence of p;..on T, the pfree(activation energy) of the blends

is in between Zn?*and Cu?*, close to Zn%* at 0.5eq., and shift close to the
middle with increasing the amount of metal ions.

® At 0.5eq. and 0.75eq., for different metal ions(Zn?*, Cu?*, Co?*), the proportion
of the dangling ends?



What will happen on the relaxation dynamics with too much
amount of excess metal ions?
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The relaxation behavior of 2.5eq. Cu?* becomes faster than 2.5eq. Zn?*
The blend is slower than both single metal ions
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Influence of different nature of metal ions

Zn2t + Co?2t
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The blend shows relaxation behavior slower than both the single metal ions



0.75eq. Zn?*+ 0.75eq. Co?*
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With increasing the amount of metal
ions, at 80°C, the blend starts to relax
slower than two single metal ions

— ?



0.5eq. Zn%**and 0.5eq. Co?*
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How about 0.5eq. Cu?* + 0.5eq. Co?*?
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A large range of relaxation dynamics

The interaction of the nature of metal ions?
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(the dangling ends, mono- and bis-complex as well as the bonding energy)
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The slowest one at temperature of 60°C and 80°C is more close to the fastest
one at a lower contiguous temperature. At 40 °C, the slowest one is close to the

intermediate one at 25°C.



Elongation properties of these blends?
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® The gap between the 3LVE and the elongation data?
® The different behavior after strain hardening?



Conclusions and Perspectives B@B\/

® Blending two metal-ligand crosslinks with distinct relaxation mode in
telechelic star polymers leads to a tunable and interesting associating
system. Its relaxation dynamics depends on the nature of two metal ions,
amount of metal ions and temperature, etc.

® The established model is based on two unknown parameters. Pfree of the
blends based on Zn?* and Cu?* shows an Arrhenius dependence on T, in
between of the two single metal ions.

® We should use other techniques to analyze the interaction of Zn?*, Cu?*and
Co?*, and try to elucidate relaxation dynamics of the blend of Zn?* and Co?*.

® The first elongation data on these samples seems interesting.
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