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/ZRCT230C- A New Material Class for PP- Pipes

 Polypropylene-Random-

Copolymer B U —
* Enhanced Crystalline o0
Structure
e Touohened & Improved T e
J P Standard PP-R Same diameter pipe Smaller PP-RCT

Temperature Resistance Pipe made with PP-RCT pipe
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Stronger material, Thinner walls, Faster lines
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& Ref: brochure of wagner pipe systems “http://www.specs-pro.com/images/products/catalog-pipes-web2015-06-01-110158.pdf”



http://www.specs-pro.com/images/products/catalog-pipes-web2015-06-01-110158.pdf

1- Polypropylene: Highly versatile semi-crystalline thermoplastic

Left hand Right hand
0.6

Fig. 2: (a) iPP (b) sPP (c) aPP.

Ref: De Rosa C, Auriemma F (2014)

Crystals and crystallinity in polymers. @-down @-up @-down
Diffraction analysis of ordered and ] o ] ] .
disordered crystals. Wiley, Hoboken. Fig. 3: Schematic illustration of 3, helix conformation

https://doi.org/10.1002/9781118690444 of Isotactic p0|ypropy|ene



1-1 Polymorphism: Crystal Morphology of PP
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Fig. 4: Microstructures that form during polymer crystallization

B-form Spherulite

a-form Spherulite

Ref: Beta Nucleation of Polypropylene
Properties, Technology, and Applications,
By: P. Jacoby, 2014



2 Nucleating Agents in Polypropylene
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Fig. 5: Nucleation and spherulite growth in melt crystallized PP



2-1 a-Crystal form in Polypropylene
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Fig. 6: Spherulite structure of the a-form of PP. (a) Non nucleated, (b) nucleated, (c) schematic representation of
spherulite and (d) arrangement of polymer chains in lamellae and the direction of chain axis, (¢) monoclinic
structure, (f) WAXD patterns.

q Ref: Subin Damodaran, Quantifying the effects of processing and deteriorating
environments on polypropylene by infrared microscopy, M. Sc. Thesis, 2016.



2-1 B-Crystal form in Polypropylene
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Fig. 7. Spherulite structure of the p-form of PP. (a) Non nucleated, (b) nucleated, (c) schematic representation of
spherulite and (d) arrangement of polymer chains in lamellae and the direction of chain axis, (e) hexagonal
structure, (f) WAXD patterns.

Ref: Polypropylene Handbook Morphology, Blends and Composites, J.K.Kocsis, T.Barany, Springer (2019). R
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Fig. 8: Optical micrographs of an iPP single-polymer
composite with a and B iPP crystals
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B -Spherulites are much more
birefringent than the o -spherulites.
This i1s also why many alpha
nucleating agent also function as
clarifiers in PP. Beta nucleants can
be thought of as “anti-clarifiers”.

Ref.: Q. Liu et al. , ” Orientation —induced crystallization
of isotactic polypropylene”, Polymer 54 (2013) 4404 — 4421
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Fig. 9: Non-nucleated (ZR230C) and beta nucleated PP (ZRCT230C) plaques positioned over a printed page
(thickness: 1.5mm).
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? BExtrapol. Peak 118.01 °C
Peak Value -9.92 mW
normalized -1.65 Wg~™-1
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Right Limit 164.69 =C
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Peak 147.57 =C
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Lab: METTLER

Fig. 12: Heat-cool-heat DSC scans for beta-nucleated Homo- PP sheet.
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ZRCT230C-6483, 07.06.2020 11:17:29
FRCT230C-6483, 5.7000 mg
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Property ZR230C (o) ZRCT230C (B)
Flexural modulus (MPa) 850 820
Yield stress (MPa) 26 23
Yield strain (%) 13.0 12.0
Notched Izod @ 23°C (J/m) 180 850
Melting Point (°C) 146 135
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Effect of Crystal Type on the Necking of PP
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Fig. Notched charpy impact strength of PP versus test temperature
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