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Effects of zinc stearate on ejection and properties of crosslinked polyethylene product with rotational molding
LI Wenbo', ZHANG Yipeng"’, LIAO Huirong', GAO Binglun', LIU Bo'
(1. Beijing Huateng Jingyan Technology Co., Ltd., Beijing 100084, China;
2. Beijing Chemical Industry Research Institute Co., Ltd., Beijing 100084, China)

Abstract : To reduce the adhesion and friction forces between products and moulds during the molding of rotomolded cross-
linked polyethylene (XLPE), improve ejection performance and clarify the regulation law of internal release agents (IMR) on prod-
uct properties, XLPE materials containing IMR were prepared by melt extrusion using XLPE as the matrix. Firstly, the ejection
effects of four common IMR, including zinc stearate (ZnSt), calcium stearate, polyethylene wax, and montan wax, were compared
through adhesive strength tests, and ZnSt was determined as the optimal choice. Subsequently, by changing the addition amount of
ZnSt and combining adhesive strength tests, energy dispersive X-ray fluorescence spectroscopy elemental analysis, mechanical prop-
erty tests, powder characteristic characterization, and morphology observation, the ejection action mechanism and optimal addition
amount of ZnSt were revealed. The results show that ZnSt migrates from the interior of XLPE to the outer surface to form an isola-
tion film during rotational molding, which significantly reduces the adhesive strength. Compared with the blank sample without
IMR, the adhesive strength of the sample with 0.3 phr ZnSt decreases by 34%, which decreases from 7.61 MPa to 5.00 MPa, and the
mechanical properties of the product are optimal at this addition amount, with a tensile strength of 23.2 MPa, an elongation at break
of 645.2%, and a notched impact strength of 20.7 kJ/m*. With the increase of ZnSt addition amount, the powder fluidity and bulk
density of XLPE show a downward trend, while the melt flow rate increases slightly. When the ZnSt addition amount is not less than
0.5 phr, bubbles appear on the outer surface of the product and their density gradually increases, and the roughness of the inner
surface rises, leading to a continuous decrease in mechanical properties. Considering the ejection effect, processing performance,
and mechanical properties comprehensively, the optimal addition amount of ZnSt in rotomolded XLPE is 0.3 phr.
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Tab.1 Sample abbreviations and proportions of XLPE materials with different IMR addition amounts

PE-HD addition BIPB addition TAIC addition 1076 addition IMR addition
Samples IMR type
amount/phr amount/phr amount/phr amount/phr amount/phr
S 100 0.4 0.3 0.1 0
S-W-OP 100 0.4 0.3 0.1 Montan wax (W-OP) 0.3
S-L965 100 0.4 0.3 0.1 PE wax (L965) 0.3
S-CaSt 100 0.4 0.3 0.1 CaSt 0.3
S-ZnSt 100 0.4 0.3 0.1 ZnSt 0.3
S-Zn,, 100 0.4 0.3 0.1 ZnSt 0.1
S-Zn,, 100 0.4 0.3 0.1 ZnSt 0.3
S-Zn, 100 0.4 0.3 0.1 ZnSt 0.5
S-Zn,, 100 0.4 0.3 0.1 ZnSt 0.7
S-Zn,, 100 0.4 0.3 0.1 ZnSt 0.9
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Fig. 1 A rotomolded product prepared by experimental rotational mold-

ing process
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Tab.2 Physical properties of sample powders with different ZnSt

addition amounts

Samples Power flowatiillity/ Bulk der{s}ity/ MFIU. |

[s:(100 g) ] (gem™)  [g+(10 min) ]
S 5.94 0.41 8.68
S-Zn,, 7.90 0.40 8.72
S-Zn,, 9.62 0.39 8.83
S-Zn, 9.66 0.39 8.91
S-Zn,, 9.66 0.38 8.98
S-Zn,, 9.71 0.38 9.04
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Fig. 6  Outer surface images of XLPE rotomolded samples with differ-

ent ZnSt addition amounts
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Fig. 7 Micrographs of inner surfaces of XLPE rotomolded samples

with different ZnSt addition amounts
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Tab.3 Mechanical properties of XLPE rotomolded samples with

different ZnSt addition amounts

Samples Tensile Elongationat ~ Notched impac_t2
strength/MPa break/% strength/(kJ+m™)
S 21.8 631.1 19.1
S-Zn,, 22.8 634.9 18.2
S-Zn,, 23.2 645.2 20.7
S-Zn 23.0 621.3 159
S-Zn,, 22.7 602.9 15.3

S-Zn,, 22.9 106.4 12.8
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