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Abstract A PTFE-ZnO composite coating was manufactured to improve the thermal and mechanical properties while
maintaining the non-stick properties of the PTFE (Poly Tetra Fluoro Ethylene, (C,F,),) coating agent for cookware. As a
result of electron microscopic observation, the aggregation of particles was observed as the amount of ZnO powder added
to PTFE was increased, and the best dispersibility was shown when 5 wt% was added. The addition of ZnO powders to
PTFE resulted in a decrease in the coefficient of friction with time. As a result, the coefficient of friction increased with
time when using ATS as a coupling agent. When 5 wt% of ZnO powders were added to PTFE, the thermal conductivity of
the coating increased more than two times from 100 to 120 W/mK at 50~65 W/mK. In addition, as a result of the 72 hours
salt spray test for examining the chemical stability of the coating solution, ZnO was stable without whitening or peeling
regardless of whether or not the ZnO was added.
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Batch composition of the PTFE-ZnO primer
Coating agent (Wt.%) *Dispersant (wt.%)
ZnO PTFE NMP DW ATS
PZ0 0 100 7.5 7.5 0
PZ2.5 2.5 97.5 7.5 7.5 0
PZ5 5 95 7.5 7.5 0
PZ5A 5 95 7.5 7.5 5
PZ7.5 7.5 92.5 7.5 7.5 0

*Weight percentage based on the amount coating agent
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Fig. 1. PTFE-ZnO primer manufacturing process.
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Fig. 2. Application process of coating agent on Al substrate.
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Fig. 3. Particle size distribution of the ZnO powder.
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Fig. 4. Scanning electron microscope images of the ZnO powder.
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Fig. 5. Viscosity of PTFE primer agent according to addition of
dispersant.
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Fig. 6. Optical microscope images of PTFE-ZnO Primer with different amounts of ZnO addition: (a) PZ0, (b) PZ2.5, (c¢) PZ5, and
(d) PZ75.



Development of high functional PTFE-ZnO composite coating agent for Non-stick cookware 67

1mm

1mm

Fig. 7. Optical/scanning electron microscope images of PTFE-ZnO Primer with/without ATS addition: (a) PZ0, (b) PZ5, and (c) PZ5A
optical microscope images; (a)-1, (b)-1, and (c)-1 scanning electron microscope SE mode; (a)-2, (b)-2, and (c)-2 scanning electron
microscope BSE mode.
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strates according to the difference amounts in ZnO addition.
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Fig. 10. Optical image after 72-hour salt spray test of PTFE-ZnO Primer: (a) PZ0, (b) PZ5, and (c) PZ5A.
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