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Abstract

Inorganic shell powder waste was added to recycled polypropylene(COPP), and its effect on the mechanical properties and
flammability was investigated. Compatibilizer(Polytail H) was added to improve mechanical properties of COPP/shell com-
posites. Also three different flame retardants(Al,O;, DBDPO, Sb,Os;) were added to improve flammability. Experimental results
indicated that addition of compatibilizer resulted in an improved mechanical properties, and especially impact strength
approached that of 100 wt% COPP. Addition of flame retardant did not result in decreased mechanical properties. UL-94 flam-
mability test indicated that COPP/shell composite did not show good flame retardancy, however, in the case of COPP/shell com-
posites containing flame retardant showed good flammability. Flammability was found Sb,O3>Al,0;>DBDPO in this order.
Finally, UL-94 V-0 grade was found in COPP/shell composite with Al,O,, compatibilizer, and 40 wt% shell, and COPP/shell
composites with Sby0;.
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Table 1. Composition of recycled COPP composite in this

investigation
b
*Sample code rcCc(};g;d Osi,:]el:r reFt;\lra(Iinaleltj Contiz:tt:'ys;lizer
(Wt%) | (wt%) | (wt%)
R-COPP 100 - - -
90PP/10S 90 10 - -
80PP/20S 80 20 - -
70PP/30S 70 30 - -
60PP/40S 60 40 - -
80PP/20S/5C 80 20 - 5
60PP/40S/5C 60 40 - 5
80PP/20S/10C 80 20 - 10
60PP/40S/10C 60 40 - 10
PP/10F 100 - 10 -
80PP/20S/10F 80 20 10 -
60PP/40S/10F 60 40 10 -
80PP/20S/10F/10C 80 20 10 10
60PP/40S/10F/10C | 60 40 10 10

8, F and C designate oyster shell powder, flame retardant and
polytail H, respectively.

A1,0;, DBDPO and Sb,0; were used as flame retardants and
designate as F1, F2 and F3, respectively.
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(LR50K, Lloyd Instrument, UK)S AME-sle] 2431
X load cell& 2.5KN, gauge length 25mm, cross-
head speed 50 mm/min® A3t & WEFL A4
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ZFAZ4EE ASTM D-256° <73k impact tester
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QY ANFeZRE 4, 4, B 655 SHANUL, & 7—?—4
vl hest 2.

t; : after-flame time after first flame application,

t, : after-flame time after second flame application
t; : after-glow time after second flame application.
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Fig. 1. (a)Maximum stress and strain at break of recycled
COPP/Shell composites and (b)notched Izod impact
strength.
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Fig. 2. Effect of compatibilizer on the (a) maximum stress
(b) strain at break and (c) notched Izod impact
strength of recycled COPP/Shell composites.
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Fig. 3. SEM micrographs of impact fractured surfaces of (a) recycled COPP (b) 80 wt%COPP/20 wt%Shell and (c)

80 wt%COPP/20 wt%Shell/10 wt%Comaptibilizer.
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Fig. 4. (a) Maximum stress, (b) strain at break and (c)
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80PP/20S/10F composites. Where, (a) F1 : aluminum
oxide(Al,03) (b) F2:decabromodiphenyl oxide
(DBDPO) and (c¢) F3:antimony trioxide(Sb,0;),
respectively.
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Table 2. UL-94 V-type flammability test

Sample code t t t Grade
R-COPP 701" - - =7 9
90PP/10S 537" - - =3 9
80PP/20S 6'14" - - =32 9
70PP/30S 627" - - =3 9
60PP/40S 716" - - =32 9
80PP/20S/5C 5'46" - - = 9
60PP/40S/5C 7'40" - - =3 9
80PP/20S/10C 535" - - =7 9
60PP/40S/10C 742" - - SF 9
PP/10F1 536" - - =3 9
PP/10F2 523" - - =3 9]
PP/10F3 654" - - =2 9
80PP/20S/10F1 - 438 - =3 9
60PP/40S/10F1 - - . V-0
80PP/20S/10F1/10C - - - V-0
60PP/40S/10F1/10C - - - V-0
80PP/20S/10F2 - 6'43" - =32 9
60PP/40S/10F2 - 6'53" - =7 9
80PP/20S/10F2/10C - 6's8" - =z 9
60PP/40S/10F2/10C - 749" - =32 9
80PP/20S/10F3 - - - V-0
60PP/40S/10F3 - - - V-0
80PP/20S/10F3/10C - - - V-0
60PP/40S/10F3/10C - - - V-0

Hz4shgo] 40wt A A ddAZE ALOSH
$b,0,019:% W V-0 532 DBDPOY A4+ oA
= As) J7 G9AT ol B2e] Bof 5494
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A AUAT ol B o] S5 AHE dN
2, Sb,05,9 ¥ V-0 5FE @9 5% 3 &3t
2 FEsA ALO:el A= 80 wt%COPP/20 wi%
2110 wtdAA 7t E3HE SFlA S5€7F vsiA
o, s 7L bR M Vo BFe] vk el
& zZH) =Y} o) s AE-8A7} Hizka o)
EgX0 EHEzddae] AW AFHE FT/HA
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