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Study on the Effect of Compatilizer on Mechanical
Properties, Rheology Behavior and Phase Structure of
PP/UHMWPE Blends
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Abstract: Polyprpylene(PP) and ultrahigh-molecular-weight polyethylene(UHMWPE) blends were prepared
by adding different compatilizers (PP-g-MAH, ABS, LLDPE). The mechanical properties, rheology behavior,
phase structure were investigated. To modify the performance of PP/UHMWPE blending, the compatibility
of different compatilizer was discussed. Results shown that there was little difference on tensile strength for
different compatilizer, but great on impact strength. The impact strength of blends were greatly enhanced by
ABS, The strength and toughness of blends were improved in a certain extent with ABS as conpatilizer.
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TABLE 1 Melt flow index of UHMWPE/PP blends with different compatilazer
1 FEHAAFUERT UHMWPE/PP 1LB RIS 1A T R 5L
UHMWPE/PP 0/100 10/90 15/85 20/80
(g/10min) (g/10min) (g/10min) (g/10min)
Compatilizer
NO compatilizer 9.020 7.540 4.220
PP-g-MAH 12 7.479 5.981 3.875
Compatilizer S 1.494 1.436 0.971
LLDPE 3.544 3.421 3.110
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Figure1 Melt flow index of blends
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TABLE 2 Impact strength of UHMEPE/PP blend with different compatilizer

£ 2 AEHEBFERT UHMWPE/PP LB M5 Q58
UHMWPE/PP 0/100 10/90 15/85 20/80
Compatilizer (J/m) (J/m) (J/m) J/m)
NO compatilizer 27.40 28.60 30.50
PP-g-MAH 35.56 40.06 54.62

27.23
Compatilizer S 86.11 92.08 113.22
LLDPE 46.69 61.00 38.89
978-1-935068-41-9 © 2010 SciRes. 1796
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Figure2  Impact strength of blends
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TABLE 3 Tensile properties of UHMEPE/PP blend with different compatilizer

%3 FTEHEEFIIEET UHMWPE/PP hifh 13148k

UHMWPE content Compatilizer Tensile Rupturework | Fracture Yield Elongation
strength load strength at break
(Mpa) (@) ) (Mpa) (%)
10% MAH-g-PP 26.75 8. 86 1065 0.38 11.55
ABS 23.35 19. 12 672 0.11 33.56
LLDPE 22.47 7.47 892 0.12 10. 08
No compatilizer | 22.26 7.14 574 0.09 9.75
15% MAH-g-PP 26.18 11.22 1022 0.23 13. 68
ABSS 23.42 19. 4 832 0.26 22.45
LLDPE 21.38 5.81 851 0.22 7.96
No compatilizer | 20.64 5.63 527 0.11 6. 12
20% MAH-g-PP 25.26 12. 06 988 0.21 14.87
ABS 23.21 19. 54 841 0.31 21.01
LLDPE 19. 67 4.73 792 0.19 5.78
No compatilizer | 18.16 4. 34 501 0. 15 4. 38
1 Work when spicimen 21.92 3531 791 20. 22 518.8
break 10. 511
2 work when necking appear

1797 978-1-935068-41-9 © 2010 SciRes.
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Figure3  Tensile strength of blends
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Figure 4 Rupturework of blends
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Figure 5 Fracture load of blends

B5 =HERFHERATHRISRNBRAS

WL Dh AN T G 3 o X U A AE B P TR | LA ABS A
BRI =42 T HRIIEAE . X — WK
K AR RAE. i/ UHMWPE &4 20%H,
PL ABS SAHZ IR SRV R e D48 T LA
LLDPE (PP-g-MAH) AAHZA I HIBr 26 far, 508 —
J7 TR LA ABS Ky AHZE 5 (1) VR bl UHMWPE 7 2 (1)
Hn, IR A RN )z, REUTERY
AR, F—J71, LA LLDPE AR ILEY),
i1J- LLDPE (PP-g-MAH) [Ifi#ZE45GE AN, BlF
UHMWPE &30, 5 PP &AL K, NG
TERCE ] iz (W73 (g gs, 580l 2490 i A

6 /R L PP-g-MAH AAH A FIN LR 7k R
UHMWPE & f (38 n I8 o 5 B0 R B, 3 WA

PP-g-MAH fEF FIILRY), W% UHMWPE 5 & [
BN, AR AR Ak SR B RS 4 A A N 4 gk, ]
UHMWPE 5 PP 7 HEAAZ B I L = 5
#, T UHMWPE #5 PP AH S TR 45 7F Ao,
SR AN kR BN . BL LLDPE #i1 ABS 4
IR ILIRAR RBEE UHMWPE &8 UM T 20%)
3N S0 e AR siR ST B g, I AE UHMWPE &5 it
INF 20%IE LT S AT AT s 1] 199 4 g T B A
K] 7 %o~ LL ABS Fl LLDPE AR 34k &
b5 UHMWPE 75 & [F 38 L b P 2 L R B%,
UiHbEE UHMWPE &R hn, S30 PP s ikah i
JOST IRk s FARHE 55 B A, o A T S IR S 1) L%
Wb, BARSHRY LR T — e 23 AR g5 R, AT

e
o~

K

- = | |[—¢—PP-g¢-MAH

—8—LLDPE
P_ ABS
No compatilizer

e
—

Yield strength (MPA)
o
N

o

10% 15%

20%

Propotion of UHMWPE/PP

Figure 6 Yield strength of blends
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Figure 7 Elongation at break of blends
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Figure 8 SEM micrograph of PPPJUHMWRPE blends at weight ration of : 1)100/0; 2)80/20
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Figure 9 SEM micrograph of PP/UHMWPE blends with different compatilizer : a)PP-g-MAH; b)LLDPE
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Figure 10 SEM micrograph of PPPJUHMWPE /LLDPE
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Figure 11 SEM micrograph of PP/JUHMWPE /ABS
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Figure 12 SEM micrograph of PP/UHMWPE /ABS
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