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1.2 XERE

¥ 46 i 45 {X Rheocord 300p (f# [ Haake /A #]
£ T EARBREN QM-ISP2(B R K8 4
), E R TSI Y-350( A B E I EARAR
£ B R ELRHL XIJ-5 AL A AT L
RO £, HREA i B A HIOKS (% H
Hounsfield 22 8] 4 7=) , T #i 8 7 B 8% JEOL-5400
(BEa FeHAHE) . ERABRRI TR
MDSC1910(%# E TA Instruments 24 8 4 7)), ¢
B % Orthoplan Pol (# H LEITZ A Al 4 7=),3h
AB B HEE I DUH-W201S(H A B @ A 7 4
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1.3 A%kuFRARE

HHAKBEFEI40 CTREETRS h IR ES
KBLFHRE LR K. REHE TR KT
MKHS70(FBHE2: DUR—FBEHBER(FH)
BET=FEmTEE080.5h, BHEHXT 120 CF
BEAE M 10 h(RSRSD. Byt mER TS
FARKAMEFME 12 b, BREHYEM KH570. #E
Y T#HR)E BRI KT KH570 M4IKEF.

1.4 BXRESHROHEH0RAE

B R B RASKEF PP R FGE R
M ER BT AKIRE YT EH A Haake 58
BN PHEMILBE 54, BE 180 C,##E 60
rpm. BB REF RN EE (SO, RESH
30%, BA FRE 4% 30%,PP & 4 40%0) . # 4T
W, A5 W e B8 U B 5 K ) e 1 49 PP Bt i
TR BRLE. RBARAXETFEREMAXRE
EHEL BRI SR BRE A Y-350 R E R
HEHHLEE 200 CF o 5t RARHER 5&. 7 HIOKS 7
BB ML L ¥ B ASTM D638-98 47 Mt il 28, WE 45 %Y
BERAMPMRE, B BREE R 50 mm/min, 7
R RrhF B E 8 1SO179-2 bR AE I 2 #E &
AR O rr R WXIRE 25 CL,BEEEK 3.8 m/
s. MEHELRTH 80 mmX10 mmX4 mm, g5
GRS OKER 2 mm, BEWE R 40 mm. 4R
& B WA A
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i B 180 'C, LB/ A] 10 min, ¥ F 4 60 r/min).
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FHE 60 r/min.
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(a) BRUIPPFEIREE: (b) R E (SO, as-received/PP # SiO, BIABIH K 1.30%, SiO.-g-PBA/PP ¥ SiO, M& &N 1.36%)

®1 BEESURAKXESHENESRELRANBERYE
jrg -2 Ta*/C T/C AT/C X.*/%
PP 162.96 112.89 50.07  46.7
Si0), /PP 162.92 118.39 44.53  44.9
Si0,-g-PBA/PP
162.90 122.12 40.78  46.62
(B E=11.76%)
Si0,-g-PBA/PP
161.76 122.21 39.55 45.53

(EHE=15.91%)

MER P 1% B0 R (B 3(a) AT LAE
BRGNS RS R RBHRG™. J0K8F KRR

MR B A 48 A o R 4R, ) 5 4 3 (9 3R AR
HREEmMAEREK. FFUAKRTFRMASERR
B9 RSHAE /N 3(b)). B HE 4K B T B9 o A B 5K &
ZIEEB R EBE(E 3, X R HFHKRETF
REAMERREYS FRESEERERY S THZA
HHETBRNESETSEN. BEEMRNERTE
BHE 18 DSC B HEKL B, KB F 8
AMBRNEFES SREMBSSILERAEE W,
AT LAA R BR T — 28 2 K 0 F 1 % ) L Sb , K38
SN KBLF T B4 Fi TE RAR M K T P,
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B3 RASKEIKESHBERLEMERE
(a) PP; (b) Si0, as-received/PP((Si0;) =1.30%); (¢) Si0;-g-PBA/PP(p(Si0,) =1.36%).

2.3 MAFAHHNOMRES

AT — B F AL P T LA R 3 L
B, XL {60 e T B9 SOV B A WR 2 (1 4). AR
ATLAEE . 45 PP A HL W7 (A 4 () HEBEF
RORTER S0 X 0 R A W P BB 78 R
KZE AR/ RAEE G PR T (B 4 (b))
b B — 2ty T HE0OREAEE (R 2 ] A RSEORS BT T R EG
LB XEARRT B, B HEOLR AERA
RBEENRMER, XRPARBEA K FER
EVREPERBERGERIEK, 5E K E KR @

KGR B MR Mk — B s/ RAE R
AR BRI (4 () EATERBE R
hRESHRE FFHEABREFALMTE XRE
AEAMBTERZ S B GOKR T8 ST BN N 8
LB EPORR T SRR S B, d TR
B 57 A ELAE AT 5 T T Y 6 3R B LA
MBAERABHEEE, ATTRIKKBHERFHE
BROWYT R ERE OB MR KER,
RER LR NS RE B

B4 BABRHAXEAHHORMEEOHEERN
(a) PP; (b) SiQ), as-received/PP; (c) SiO,-g-PBA/PP

5 REMREAKESHEERO &% E SEM B K
(a) PP; (b) SiO, as-received/PP(p(Si0,)=1. 30%); (o) Si0,-g-PBA/PP(o(Si0;)=1.36%)
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X5 TR L e 3 el 6 T 040 4 e 00
(B 5)% 51, 4 PP 45 5t 01 4b A9 b o B 0 A X1 852
Vo, FREAHEEKLAY 0.3 mm(E 5(a); R
R B Ak T B AL EE /T A SRR B O b P X
B R BT (B 5(b)) 18 2 4R 2 e ¥ 05
40 b B K — AL ML/ B T A AR
& 3 11 4k B o o T T JL T A % K 0, AT A
BB U 5 1 20 T B BB 9 K R T E
B3k 11 4 T LA % R L 1 PR A T, 66 &
HERETY N
2.4 MAEAMBNDSEREERE

| EZ BRI  Load-unload #7 fE %
S e 1 7 0 T TR R L bR AR 0 T A 6
Py B Sk T R B T 4 B AL A O L 1A R
FERR I3k 51 4 5 T R 48 7 R 9 KR T B9 A A
AR BT B . B 6 4 R R
4 b & load-unload #2103 B 3 725 68 1 90 iR
B2, AR FE Sk 0 80 40 O FE X R T 4 B0 38
T8 T FE 3k FE A R B 5[] 3 F o 3 WO o2 T
BB PTG, T LA it 40 K R T B9 0 A B
V4 10 4B P70 T A 80 0 6 5 i £ 48
KR FAEEE RN RES S 8 H T H
E 5, 4 TEIR B R AR AT X A
BB 2 B RO R R R 0.

—PP
= $i0,-g-PBA/PP

|
Plastic defomation " Elastic deformation
1 1 1 i 1 i

0 2 4 6 8 10 12 14 16

Indentation Depth/ & m

B6 ROTA LI LOK S A B 95 BB load-unload
K5 18 1

3 5

3 A 4 VR I R P G KR T AT IR AL B
BN E HEBRAAR T EEEREAKR_L
e/ RABE S B, EB L8R k(R
B 5<C3%) By n A BIVAT X 38 7 4 5 B R i 44 5 08
PR ENEARAER TEREAKR_EL
H/RREESHMHNBEEM T A G EMLRE
B 180 C,3LIEET (A 10 min, $ F45% & 60 r/min.

BTFAKZHARAREENEERNBENG
BERMR M3 EENERENESILFREAR
. AXEAMBNERTARARERE AKX
BT GERANEEE MR YRS
.

EEMERE, H-EHETEZ BN 11 AN, 8
HAKRFEANNEP R ESEEBE T RS
HTRBRMAERESERATSIAREREBHT
B AMBRBEKEMRER, REE &R R
A sh R R, 3hA B MOEE B 0 B 9T — 5 UF B ik
HEARBFHMAE RS Y R B m.

GLrOR.ATERRENEMESERENE
EVAKBEFHAREGYESH M ERBEL R
TN E—PW R ITEEEETERRARMNER
BERUATAANSE HHRARAREAKE
B PRSP AR B AR, LUSE B R I A R R
FHREBEHDESYHILE.
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Polypropylene composites with nano-silica modified by in-situ grafting
polymerization ]| : performance characterization

RUAN Wen-hong' , ZHANG Ming-qiu' , ZHOU Tong-hui* , WANG Yue-lin>, RONG Min-zhi
(1. Materials Science Institute, Zhongshan University , Guangzhou 510275, China;2. Guangzhou GBS High-Tech
& Industry Co. , Ltd. , Guangzhou 510510, China)

Abstract: Nanocomposites consisting of polypropylene homopolymer filled with in-situ grafted nano-silica
were prepared by a conventional melt compounding technique. The influence of processing conditions on
mechanical properties of the nanocomposites was discussed. The mechanical performance, crystallization
behaviors, morphology and dynamic mechanical behaviors of the nanocomposites were studied. It can be
concluded from the results that the notched Charpy impact strength is significantly increased and toughe-
ning effect can be attained by adding low loading (mass fraction <C3%) of the in-situ grafted nanoparticles.
Meanwhile, the tensile strength can also be increased. The reasonable processing conditions of mixer can
be set as 180°C for 10min and rotation speed of 60rpm. The in-situ grafting polymerization makes disper-
sion of silica in the polymer matrix become much more homogeneous. Filler/matrix interaction will be en-
hanced due to interdiffusion and entanglement between the grafting polymer and the matrix. Studies on
crystalline characteristics imply that besides some nanoparticles can be as nucleation agents; most nanopar-
ticles might be distributed in the amorphous phase of the matrix and play physical crosslinking roles. Upon
the applied tensile or impact stress, the modified nano-silica can induce great plastic deformation of the sur~
rounding matrix, leading to absorbing substantial energy and block crack propagation. Studies on dynamic
viscoelastic behavior also indicate the strong filler/matrix interface interaction.

Key words: polypropylene; nano-silica; in-situ grafting PBA; toughening; reinforcement



