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Effects of p nucleating agent and annealing on properties of recycled PP/PE blends
NIU Xiwei, LI Yingchun, WANG Wensheng, NIE Guang, DONG Hongling, MENG Qingkai
(School of Materials Science and Engineering, North University of China, Taiyuan 030051, China)

Abstract : The recycled polypropylene (rPP)/recycled polyethylene (rPE)/f nucleating agent (3-NA) blends were prepared by
adding (3-NA to the rPP/rPE blends using a melt blending method, and the effects of B-NA content and annealing on the mechanical
properties of rPP/rPE/B-NA blends were studied. The effects of adding 0.05% (of the rPP/rPE total mass) 3-NA and annealing on
the thermal properties, crystallization properties, dynamic mechanical properties, rheological properties, and microstructure of the
blends were studied. The mechanical properties test results show that when 3-NA content is 0.05 wt% , the notched impact strength
and elongation at break of rPP/rPE/B-NA and annealed rPP/rPE/f-NA are the highest, with an increase of 31.22%, 115.21% and
120.14%, 12.75%, respectively, compared to rPP/rPE's 4.42 kJ/m’ and 295.10%, respectively. Differential scanning calorimetry and
wide-angle X-ray diffraction test results show that 3-NA induces the formation of B-PP, and after annealing, the crystallinity of PE
and B -PP increases, while the crystallinity of «-PP remains unchanged basically. Thermogravimetric test results show that the
thermal stability of PP/TPE/B-NA decreases, but increases after annealing. This is because the thermal stability of 3-PP is worse
than that of a-PP, the crystal structure becomes more perfect and the thermal stability increases. Rheological test results show that
the complex viscosity of rPP/rPE/B-NA and the annealed blend decrease, and 3-NA plays a lubricating role. After annealing, the
fluidity of the blend is enhanced in the molten state. Dynamic mechanical properties test results show that the glass transition temper-
ature of the annealed blend decreases. Scanning electron microscopy test results show that the impact cross-section of the annealed
blend is rougher than that before annealing, and the fracture form is ductile fracture.
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Fig. 5 DSC curves of rPP/rPE, rPP/rPE/0.05%p3-NA ,and annealed rPP/
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Tab.1 DSC data of each blends

Blends LC  T/C  Xp/%  Xogon/% X iurn/%
118.60 129.94
[PP/PE lee leioe 5437 - 35.43
130.06
0,
rPP/r;];:\&OM i;‘gg 15136 45.00 27.63 7.74
7 164.83
130.13
PPAPE/0.05%  118.20
150.61  48. . .
B-NA annealed 126.87 122(6)8 8.37 30.70 769

Note: T, is crystallization temperature; 7, is melting temperature;
X oo X X
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0.05%B-NA TR ) AR ok J5 i IR P 78 —20 °C LA
T .20~60 °CHYJ E"4/NF tPPAPE ILIEYIN E7, 3X 150
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is crystallinity of PE, 3-PP and a-PP respectively.
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Fig. 6 DMA curves of rPP/rPE, rPP/rPE/0.05%pB-NA , and annealed
rPP/rPE/0.05%f-NA blends
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Tab.2 T, and tand value corresponding to 7, of each blends

Blends T/°C tand (T)
rPP/rPE -1.48 0.058
rPP/rPE/0.05%B-NA 1.31 0.063
rPP/rPE/0.05%3-NA annealed -1.31 0.064

Note: T, is glass transition temperature; tand (7,) is the tand value

corresponding to T,.
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Tab.3 TG and DTG datas of each blends

o o V. /(% Carbon resid-
Samples Tof°C Tou/C min"') ual rate/%
tPP/tPE 4098 4655 00268 327
[PP/PE/0.0S%B-NA 4047 4650  0.028 1 0.59
0/ B-
TPPAPEO.0SYB-NA 400 4gs7 00277 1.41

annealed

Note: Ty, is initial decomposition temperature; 7, is maximum

decomposition temperature; V, is maximum decomposition rate.
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Fig. 8 WAXD spectrum of rPP/tPE, rPP/rPE/0.05%pB-NA , and
annealed rPP/rPE/0.05%-NA blends
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annealed rPP/rPE/0.05%-NA blends
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