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Preparation and properties of polyoxymethylene/benzyloxy polyphosphazene/zinc oxide composites
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Abstract : Polyoxymethylene (POM) is widely used in engineering fields due to its excellent properties. However, POM exhib-
its poor thermal stability, and during crystallization, it tends to form excessively large spherulites with uneven distribution. To
address these issues, POM was modified with phenoxy polyphosphazene (PPPh) and ZnO, POM/PPPh/ZnO composites were
prepared via melt blending, and the effects of PPPh and ZnO content on the thermal stability, crystallization behavior, fracture
surface morphology , and mechanical properties of the composites were investigated. The results demonstrate that PPPh and ZnO, as
thermal stabilizers for POM, significantly improve its thermal stability in air. The temperature at which the composite samples lose
10% of their weight in air increased from 300.97 °C (pure POM) to 310.89 °C. The addition of PPPh reduces the crystallinity of
POM, while increasing the ZnO content gradually enhances the crystallinity of the composites. Furthermore, ZnO acted as a hetero-
geneous nucleating agent for POM, leading to smaller spherulite sizes and more uniformly distributed nucleation sites, thereby reduc-
ing POM's notch sensitivity. As a result, the notched impact strength of the modified samples increases from 10.28 kJ/m* to 13.01
kJ/m’,and the elongation at break improves from 28.50% to 38.90%.
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Tab.1 TG data of different POM/PPPh composite samples

Samples Mass fraction of PPPh/% T,/°C
1" 0 300.97
2* 5 306.64
3 10 304.27

Notes: 7', is temperature at which sample loses 10% of its weight in

an air atmosphere.
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Fig. 2 TG curves of different POM/PPPh/ZnO composites
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Tab.2 Thermal properties data of different POM/PPPh/ZnO

composites

Mass fraction of ~ Mass fraction of

Samples T,/°C M/%

Zn0/% PPPh/%
4 0 0 300.97 0.68
5" 0.02 5 307.02 0.59
6* 0.06 5 310.89 0.54
7" 0.10 5 305.33 0.58

Note: M is the difference in weight loss percentage of composites

before and after being placed in a nitrogen oven at 222 °C for 45 minutes.
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Fig.3 Thermal degradation kinetic curves of POM/PPPh/ZnO
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Tab.3 Kinetic data of POM thermal degradation using Coats-

Redfern method
Samples n E/(kJ.mol™") R
4 0.6 198.3 0.998 72
5* 0.8 2103 0.996 56
6" 0.8 260.5 0.994 55
7" 0.7 327.5 0.999 80

Notes: 7 is reaction order; E is activation energy; R* is linear regres-

sion coefficient.
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Tab.4 Mechanical properties data of POM/PPPh/ZnO composites

Samples Elongation at ~ Tensile breaking Notch impactﬁ
break/% strength/MPa  strength/(kJ+-m™?)
4 28.50 61.61 10.28
5" 23.57 62.43 11.38
6" 38.90 62.80 13.01
7 31.67 60.15 10.25
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Tab.5 DSC data of POM/PPPh/ZnO composite materials

AH /J-g)  T/C AH/gh) X/%

Samples T./°C

4 167.4 174.4 144.7 173.2 53.5
5 166.1 168.3 142.6 169.3 51.6
6" 165.6 171.2 145.2 171.8 52.5
7" 165.4 176.3 143.9 180.1 54.1

Notes: 7, is melting temperature; AH_ is melting enthalpy; 7, is crys-
tallization temperature; AH_ is crystallization enthalpy; X, is degree of

crystallinity.
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