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Fig. 1 DSC (a) cooling and (b) subsequent heating curves
of PE-0 and PE-0.2 at a rate of 10 °C/min.
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Fig. 2 The evolution of (a) X, and (b) dX,/dz as a function of

time for PE-0 and PE-0.2, and (a') partial enlarged curves of

Xt at the initial stage of crystallization.
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Fig. 3 DSC (a) cooling curves from various 7, and (b)
subsequent heating curves for PE-0. Different domains are
distinguished by different colors: Domain I, red; Domain II,
blue; and Domain II1, green.
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Fig. 4 The (a) semi-dynamic DSC cooling curves, and the corresponding (b) evolution of X, (¢) dX/dz, and (d) Avrami fitting

lines as a function of time for PE-0 and PE-0.2.
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Fig. 5 DSC (a) cooling and (b) subsequent heating curves
for PS, PS/PE-0, and PS/PE-2.0.
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Mechanistic Investigation of Nucleating Agent Calcium Hexahydrophthalate

in Retarding the Crystallization of Linear Low-density Polyethylene
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Abstract The introduction of nucleating agents is an important approach to improve product quality and
production efficiency in the polymer industry. Interestingly, it has been observed that the addition of the
nucleating agent Hyperform® HPN-20E into linear low-density polyethylene results in a decrease in the overall
crystallization rate. Although this reduction is commonly explained by the decreased crystal growth rate at higher
crystallization temperatures, it contradicts the general behavior observed in most nucleated polymer systems,
where both crystallization temperature and crystallization rate increase. To further elucidate this unusual behavior,
the active component of HPN-20E, calcium hexahydrophthalate (Ca-HHPA), was synthesized, and its influence
on the crystallization behavior of a linear low-density polyethylene prepared by metallocene catalyst (mLLDPE)
was systematically investigated. Our results reveal that Ca-HHPA promotes nucleation of these segments with
high crystallization ability, while the increase in nucleation density contributes less to the crystallization rate than
the reduction in growth rate caused by the elevated crystallization temperature. Meanwhile, the Ca-HHPA
addition inhibits nucleation of segments with lower crystallization ability, leading to their crystallization at a
greater undercooling. The combination of these two effects results in the observed decrease in the overall
crystallization rate.
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