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Development and application of slipping and anti-blocking masterbatch for PET sheets
ZHANG Shangxian, TU Zhigang, XIE Bo
(Guangdong Open University/Guangdong Polytechnic Institute, Guangzhou 510091, China)

Abstract : The surface of polyethylene terephthalate (PET) sheets inherently has a high friction coefficient, causing the materi-
al to easily adhere to equipment surfaces or stick to itself, which negatively impacts the production, secondary processing, down-
stream packaging, storage, and utilization of PET sheets. To address the issue, the effects of slipping and anti-blocking masterbatch
on the friction coefficient, thermoforming process performance, and optical properties of PET sheets were investigated. Anti-
blocking particles created surface protrusions on PET sheets, reducing the contact area, while slipping agents reduced the friction
coefficient. Silicon dioxide, as an inorganic anti-blocking agent, formed a stable anti-blocking effect on the sheet. Composite waxes,
consisting of several waxes with different melting points, created a slipping gradient within the sheet, effectively reducing the fric-
tion coefficient. A high-performance slipping and anti-blocking masterbatch was developed using silicon dioxide and composite wax
as primary components. Testing results show that the addition of the custom-developed slipping and anti-blocking masterbatch signif-
icantly reduce the friction coefficient of PET sheets, achieving excellent slipping performance. In subsequent thermoforming process-
es, the custom masterbatch markedly improved the anti-blocking properties of PET sheets, enabling thermoformed cups to exhibit
excellent stackability and removal performance. Optical testing results indicate that the custom slipping and anti-blocking master-
batch enhance the slipping and anti-blocking properties of PET sheets while minimizing its negative impacts on optical properties of
PET sheets. The performance of the custom masterbatch is comparable to or exceeded that of high-quality imported masterbatches.

Keywords : polyethylene terephthalate sheet ; slipping and anti-blocking masterbatch ; friction coefficient ; thermoforming

process ; optical property
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Tab.1 Formulations of self-made slipping and anti-blocking

masterbatch
Samples Key components Me?ss frac- P.article
tion/% size/pm
\* Silicon dioxide particles 7.5 3
Composite waxes 7.5
o Silicon dioxide particles 7.5 5
Composite waxes 7.5
3 Silicon dioxide particles 7.5 8
Composite waxes 7.5
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Fig. 1 Particle size distribution of silicon dioxide
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Fig. 2 Morphology of silicon dioxide particles after surface treatment
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Tab.2 Comparison of friction coefficient of PET sheets

Sheet 1%(Self-made

Sheet 2* (Self-made

Sheet 3”(Self-made  Sheet 4" (Imported Sheet 5" (No master-

I
ndex masterbatch 1%) masterbatch 1%) masterbatch 1%) masterbatch 1%) batch 0%)
Static friction coefficient 0.359 0.180 0.360 0.220 Not measurable
Dynamic friction coefficient 0.244 0.164 0.188 0.197 Not measurable
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Tab.3 Comparison of effect of product stacking and taking out after plastic molding of PET sheets

Sheet 17 (Self-made

Ind
néex masterbatch 1%)

Sheet 27 (Self-made
masterbatch 1%)

Sheet 3* (Self-made
masterbatch 1%)

Sheet 4" (Imported
masterbatch 1%)

Sheet 5 (No
masterbatch 0%)

Thermoforming cup stackabili-

lightl h
ty and removal performance Slightly roug

Smooth

Rough Smooth Difficult to peel off
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Tab.4 Comparison of transmittance of PET sheets before and after thermoforming
Index Sheet 17 (Self-made ~ Sheet 2" (Self-made ~ Sheet 3" (Self-made  Sheet 4" (Imported Sheet 5 (No
masterbatch 1%) masterbatch 1%) masterbatch 1%) masterbatch 1%) masterbatch 0%)
Transmittance before thermoforming/% 90.63 90.78 90.92 90.80 90.44
Transmittance after thermoforming/% 100.00 100.00 90.60 90.24 90.49
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Tab.5 Comparison of haze of PET sheets before and after thermoforming

. Sheet 17 (Self-made Sheet 2 (Self-made  Sheet 3”(Self-made  Sheet 4" (Imported Sheet 5" (No
masterbatch 1%) masterbatch 1%) masterbatch 1%) masterbatch 1%) masterbatch 0%)
Haze before thermoforming/% 1.61 1.65 1.47 1.02 0.00
Haze after thermoforming/% 2.44 1.88 2.52 2.88 0.00
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