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Table 1 Impact strength of composites

HDPE HDPE/CaCO05 (70/30)

HDPE/POEg/CaC0, {71/9/20) HDPE/POEg(85/15}

Impact strength (J/m) 99.2 87.5

523.8 291.7

Fig. 1 SEM micrographs of freeze fractured surfaces of

HDPE/POEg (85/15) blend

Fig. 2 SEM micrographs of impact fractured surfaces of
HDPE/CaC0, {70/30) blend
a) Low magnification; b) High magnification
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Fig. 3 SEM phetographs of {a) HDPE/treated CaC0Q4 = 70/30; (b) HDPE/POEg/ynireated CaCO; = 71/9/20 and {¢) HDPE/POEg/treated CaCO; =

71/9/20

0  +HN~—CaCO; ——

[
POE j—CH— C—NH~~~~CaCO4

CHrﬁ —OH
0

Fig. 4 Chemieal reaction between POEg and treated CaCO;
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M, EZEEEERE S B EERER.E S
REMAEN CaCO,ZTEAM BRI 5 K
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Zlphis P& POEg S EMME N, Z A EH L.
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BinPOEg B, FHAEL2MEA. X—AREK

B ,h8 & POLg & B Ry i, CaCO, B F 7% & #
POEg 7 , #£ CaCO, ¥ F W RE K B -~ 2 POEg
B E TR Ik 2 8 5 CaCO, BN, CaCO, R F
A BBk 2 ok 45, B 7T 2= W BA B POEg B9 3% N &
B 2> . 4 POEg & Bk ¥l 10.8% AT, CaCO, R F
EELHZOE, ZAEZMEE EREEFS
FH L. B3 Al WL, POEg B9 8] AT B LB R
CaCO, RiFH“”,POEg R “F5"#“ -7 " 451 .

Fig. 5 SEM micrographs of eiched surfaces of ternary composites with (a) 0% ; (b) 3.6%; () 7.2%; (d) 10.8%; (&) 14.4%; (f) 18%

weight fraction of POEg with a fixed content of CaCO; of 30%
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Fig. 6 The relationship of impact sirength versus content of treated
CaCO,
O With a fixed ratio of POEg/CaCO; s 3.6/10; o Treated CaCO,
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Fig. 7 The relationship of impact strength versus content

of POEg with fixed content of CaC04 as 30%
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Fig. 8 The relationship of impact strength versus content
of treated CaCO,
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Fig. 9 The relationship of impact strength versus content
of POEg with fixed content of CaCQy as 30%
O Treated CaCQOy; o Untreated CaCO,



18 BTSSR EEA Y HDPE/POEyCaCO, = T & # B0 3w 57

BT B TT LA R B A0 s R R B S MR P iR
HOERAEERERRPHEDER, ATIGEER
B MBS A T M R S B R A

B 9 BTE CaCO, 3 30% I, AR M by 38 &
Sk POEg AR TUER , MEXE4EH
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T RN POEg & . X Wik H,
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A2 A% CaCo, BT BR“ZE-R"&H, A
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B9 CaCO, B & MR HAI.

LR, Dok Ak (POEg) 5
CaCO, L F 3% = 70 & & 41 B 09 12 Bt (7] 1 # 1F
A.x# i E/EREE T POEg 5 CaCo, BLTIE
BT, XS — T EER T CaCO, X
THREENFERE. 5 - FHERBKRT HAE
BESMEPHAERGEI. BT POEg SEELE
B CaCO, ZAEER N, R ERHRE,RRE
FALEA CaCO, B A BAHL , AR B JE-F"F
TR, PME-H"HEREERMEHE &R
CaCO, HRE .
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EFFECT OF INTERFACIAL INTERACTION ON THE TOUGHNESS OF
HDPE/POEg/CaCO; TERNARY COMPOSITES

XIE Tingxiu', LIU Hongzhi’, OU Yuchun®, YANG Guisheng"’
(' R&D Center, Shanghoi Genius Advanced Muterials Co. Lid, Shanghai 201109)
(* Joint Laboratory of Polymer Science and Materials, Institite of Chemistry , Chinese Academy of Sciences , Beijing  100080)

Abstract  High-density polyethylene/elastomer/calcium carbonate ternary composites with dispersed phase. of
calcium carbonate as a core and maleated elastomer (ethylene-octane copolymer} POEg as a shell were prepared
through the reactive extrusion.The improvement of impact strength of HDPE/POEg was limited due to the high
miscibility between them. The introduction of CaCO, had a negative impact on the toughness of the HDPE matrix
because of the poor interfacial adhesion.However,in these lernary composites, the calcium carbonate and elastomer
showed synergistical toughening effects on the HDPE matrix as a result of the formation of core-shell structures due
to the strong interaction between POEg and CaCO, , which improved the HDPE-CaCO, interfacial strength and the
toughness of the blends . The brittle-duetile transition oceurred at lower contents of POEg for surface treated calcium
carbonate based temnary composites compared with the untreated calcium carbonate based ones.

Key words Synergistically toughening effects, Core-shell structure, Interfacial adhesion, Polyolefin



