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Figure 1 Particle size distribution of Pan-milled WPCB
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Table 1 Particle size analysis results of Pan-milled WPCB
IF IS YK B 0 10 20 30
SR BRI 42/ (pm) 282. 4 95.9 69. 1 63.5
ILRME/ (m? /) 0. 06 0.11 0.12 0. 14
I3 6. 04 4.16 4. 00 3. 49
10. 14028/j. cnki. 1003-3726. 2015. 01. 006



« 34 - = i I i1} Eitd 2015 4F 1 A

2 WPCB BHAE S (a0 RBEES , (b . #REE 30 1K
Figure 2 Morphology of WPCB powder(a.c) raw (b,d) pan-milled 30 cycles
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Figure 3 Morphology of PP/WPCB composite (a.b) raw (c.d) pan-milled 30 cycles
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Figure 4 The relationship between logarithm viscosity and logarithm shear rate of PP/WPCB composite
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Table 2 Mechanical property of PP/WPCB composites

Samples Tensile strength/ Elongation/ Flexural strength/  Flexural modulus/ Notched Impact

(MPa) %) (MPa) (GPa) Strength/(k]J/m?)
Pure PP 34.3 73.3 50. 6 1.7 2.6
PP/WPCB(30%) 32.2 8.8 55.8 2.6 2.3
PP/WPCB(30%) pan-milled 39.3 20.5 54.2 3.1 3.0
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Figure 5 Appearance of PP/WPCB(30%) composite (left)raw (right) pan-milled 30cycles
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Study on Recycling of Waste PP/Waste Printed Circuit Boards
Composite by Solid State Shear Milling

YANG Shuang-qiao, BAI Shi-bing” , WANG Qi
(State Key Laboratory of Polymer Materials Engineering » Polymer Research Institute of Sichuan University ,
Chengdu 610065, China)

Abstract: In this article, pan milled wasted printed circuit boards (WPCB) powder and polypropylene (PP)/Waste
Printed Circuit Boards (WPCB) composite with high performance were prepared by Solid State Shear Milling (S*M). The
particles size and distribution of WPCB powder, dispersion, rheology and mechanical properties of the composite were
further investigated. The results showed that the average particle size and surface area of WPCB powder dropped from
282. 4um to 63. 5um and 0. 06m*/g to 0. 14m* /g respectively. Meanwhile, the particles size distribution become narrow and
the epoxy resin exfoliated from fiberglass obviously. After pan milled the dispersion of WPCB and the processibility of
composite is significantly improved. The mechanical test result showed that the mechanical properties of PP/WPCB
composites which prepared by S*M was superior to pure PP. The maximum increment of tensile strength. {lexural modulus
and the heated-distortion temperature is 14. 6%, 82.5% respectively. The composite obtained has a good surface color,
low cost and a very broad prospect for industrialization.

Key words: Pan milling; Recycle; Wasted polypropylene; Wasted printed circuit boards
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