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Effect of the addition to phthalocyanine blue the rheology of polyamide 6/carbon black suspensions
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Abstract: We investigated the effect of adding phtalocyanine (Cy) on the rheology (dynamic viscoelasticity and the
step-shear stress relaxation) of polyamide 6 (PAG)/carbon black (CB) suspensions. In particular, we investigated
suspensions with CB weight fractions (wt) up to 30% and Cy up to 1 wt%. Upon increasing the CB wt% in PA6/CB, the
storage modulus at low frequencies progressively increases indicating the formation of carbon black aggregates. Addition
of even a small quantity of Cy (1%) to PA6/CB leads to a discernible increase in the low-frequency storage modulus. The
increment in the low-frequency storage modulus progressively increases with the CB content — the low-frequency storage
modulus of the 30 wt% CB sample increases by more than two orders of magnitude upon adding 1 wt% of Cy. Further, at
sufficiently high CB contents but only in the presence of Cy, the storage modulus displays clear gel-like behavior
suggesting network formation, plausibly induced by the added Cy. The stress relaxation behavior also dramatically
changes upon adding Cy: the relaxation curves display stronger strain softening and the curves are no longer time-strain
separable strongly suggesting deformation-induced breakdown of the network structure.
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Table. 1 particle concentration of sample

PAG 00 | 90 | 89 | 80 | 79 | 78 | 70 | 69.9 | 69
[wi%%]
CB 0 10 | 10 | 20 | 20 | 20 | 30 | 30 30
[wi%]
cy 0 0 1 0 1 2 0 0.1 1
[wi%]
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Fig. 1 Strain dependence of the storage modulus G’ of the PA6/CB/Cy
having various CB/Cy concentration (wt%b) at 240°C.
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Fig. 2 Frequency dependence of the storage modulus G’ of the
PAB/CB/Cy having various CB/Cy concentration (wt%o) at 240°C.
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Fig.3 Shear relaxation modulus for PA6/CB/Cy under different step
shear strain y at 240°C (a): CB30/Cy0 wt%, (b): CB30/Cy1 wt%.
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