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PP1330 %7 #{ % Brabender PLE651 BUTUSEAT £ 5 L (M ED B 1, 4, TR, MIMEBE
190,210,220.230.210C (#13k), AT 5% E 60rpm, FT 56 ¥ 28 F 4§, £ SZ-160/80NB i
SULCTHE SR G ) PEFEIREN . AT MR ENEEHEE AN
230C, E A4 13.5 MPa.
1.3 #Hamlhf

PR 45 ¥ o L BT 43 97 « 76 Hitachi S-450 B (A A TEME FME. #£5
R R R T, RE S

57 . £ Perkin Elmer £ 7 #Y DSC-DELTA7 & DSC 447 {3 _E %t PP.PP/Kaolin
B PP/Kaolin/GF 3tiR#&, 48 AL 20T /min fEFHE BT, 75 200C R 3 4480,
B - 20C /min fFEERRR .

LAY % (PXRZ-400 &K IE BN (FH AP L) L GB 3682-83 7K
syl PP R E IR IE ISR

B R 7 XJ-300 A M REV(REAEMET £5) LB e 0 RE
Erpda i, YU v B0, JREE 25C . 7F Instronl 122 T REF RHXKHL(FEE) E#
SRR v BE Fr 25 gl Rk
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ESYEAMAIGE FREONEAEE W EELRS, T2 M REHEIR (MR @K
# REES)EREHESYEL SR FRMRE K HE, Bt M RERRME
LA, B e Aa FRIFRE, H TRIEN TERSYEE T HEEMSBURER
WRE. IR, B oW EEK SRR T (WS H 59 5 R 8, B3 s 245 A e R, B
HhEMER FSREVERRERHFEARE. BX, BEEPEE SRR THAEER
F—EFEREZES, YRR AEREN, REZH SUUETMESEEAEEE
T, RRERFEHA T

KR LRI TR AR RF B2 R, RN PP/Kaolin R4H# £
MR, BT —F A RE 4 THO T miEd, 2WXmT.

CH;(CH;),(CH,—0—CH,) . Si{OCH; )3
2.2 REIERNF PP/Kaolin HEHEHF NN

12 PP/Kaolin &R O BE RN HRIE (S| )5 Kaolin & (wt% ) EIH
X #E. Kaolin REF L4719, PP/Kaolin( 3 £h 28 ) #4149 it 3758 FE B Kaolin & B A
N7 FRE . Kaolin 1 23 5 8 204 7] 4 32 09, PP/Kaolin ( 4032 ) #F %} B w4 3R BE B Kaolin
HERAMMT AR, % Kaolin T8 30% (wt% ) I, PP/ Kaolin{ Rb ) 44 4} #b 37 3R B K
R TR, T LLR B RAT S B RS FHEEM R B HERIXT PP/Kaolin E 4 ELR
FREMHMTBR.

2 f1E 3 435125 PP/Kaolin &8 SR B (EA) B R E (oy) 5 Kaclin
FE(wt% B X R E. PP/Keolin(RALFR) #1511 PP/Kaolin(A B MBI S MR ES &
F 45 PP B9 $({E (0.73GPa), HH & Kaolin & B &  I, PP/Kaolin (4 3 ) # k1 f1 PP/
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Fig.1 Notched Izod impact strength vs. Kaolin con-

tent for the PP/Kaclin compaosites

(O)without interfacial modifier, ( @) with interfacial

modifier :
Kaolin(4bEE) i S Sl L1 & k7
B BAFATREAHEDESD,

oM RTaRSUMEL B

FEEMEG MR, &M H
BRKKEME, ik RS LR T
(RIF) MBI E SR REA, B F 6
FANRBEPHEERE ER-RRINE
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Fig.2 Flexible modulus vs. Kaolin content for the
PP/Kaolin cornposites

{O)without interfacial modifier, (@) with interfacial -
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Fig.3 Tensile strength vs. Kaolin content for the PP/Kaolin

composites

() without interfacial modifier, { @ ) with interfacial modifier

RS 40 % U5 AE R FEAL NIRRT I8 B M AT, /e T H R E M@ S, %k
T EYLAMER 7% PP/Kaolin E 5 B HIYEAI Fok. h M 3, LT LRI — 4. W&
Kaolin & B Ay, PP/Kaolin(F 4L ) #4 6H1 PP/Kaolin(4hBE ) Bt i hr B EF I 2 T
RE 3, Ko PP/ Kaolin( 438 ) b1 KL BEEAE B 80K . &N, PP/Kaolin (R 4 FE Y41 5
PP/Kaolin( b3 ) b1}, KAz 38 BB Kaolin S BN BREAEHELRR N, BTEE#
S 4 Keolin B T3R5 PP EAERMER EAHERK, FEMEE, Kolin ¥ T
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R S1E BT B PP R b BURS ; T J5 & MU K2 B BB T A R vE ek e 7 ke
HHTE Kaolin ¥ T5 PP BKRIE R A REF EZ, Y& N e, R EE=EEE,
Kaolin 4 7 0 8 B W4 b4 38 BE (9 AR 59 . () B8, T R 00 J7 T icH 30 BT 7B AR
BAHEAEADMEERTE, R PP/Kaolin( 238 ) #8125l $L & X F 40 Kaolin &
BT PP/Kaolin(CGRAEE) st Sl BB Y IR
2.3 PP/Kaolin/GF BEHRE S RNRARLEH

4 %3 PP/Kaolin, PP/Kaolin/GF 5 & ¥ 5 if vh 7 i i 9 I3 5 o7 BB R

» ' ; ¥
\ ‘ Qg . s A

Fig.4 SEM photographs of fractured surface for PP composites
(a) PP/Kaolin(untreated) 70/30; (b) PP/Kaolin( treated ) 70/30; { ¢ ) PP/ Kaolin{ treated ) 70/30; ( d) PP/Kaolin
(treated)70/30; {e) PP/ Kaolin treated) /GF 70/30/10; ({)PP/Kaolin{treated)/GF 70/30/10

& 4b TR Kaolin R 75 PP EAE M A TR EE, TURAN FSEEH BB HAZ
Ared, BT8R, B FURERER DAL PP EES, HRAK Sp(A 4
(a)); 2R HRER LR, Kaolin BLF 5 PP 34k B F H R BF, 7 BB S (E 4(b)).
2 5T MY AL F Y, Keolin BT 5 PP X0 ] 5 1 2 726 44 464 A 1R o of7 b 28 09 R 5 Bk
H(E 4(c)), FBE R E MR 4B A Kaolin B TEEE S PP k=W H14 (& 4
(), EREER, AR THE RGN OEERS. EURKS TR A UARSEN
Kaolin IR 7348 PP B &4 R P MAE VI L, GF £ PP B 485, GF H
B4y 10pm, (B 4(e)). EVIBEF RN, 35 B A &0 5 8 340 9 BB A, BER Kaolin
RF5 PP 4k R @K R Kaolin B FH S BENIILE . HRE GF 5 PP Bk R K
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B (E 4(0), XHFRBEE GF #1mER .
2.4 PP/Kaolin/GF B E S RN S
£1HPPEESEADSCIESHEHSREE 4 PP, Kaolin RE R LB HE AT
e 4 P AY PP/Kaolin & PP/Kaolin/GF & &1k £, H PP #945 & HUS BUE R AHE, i
Bl Kaolin F1 GF 893N, % PP 4% RBREH LB R M . I Kaolin ¥ -F, PP 4 i IEiR
MEBED, KA S ERE, RMT Kaolin i F X PP H R ZIEH. F PP/Kaolin
(F 23 Fl PP/ Kaolin( 4 ¥E) & 24 $IHUA GF /5, PP B4 g iR 3 — 2 1 & iR & 3,
KBt T GF ¥Rt PP A R MM EH . Kaolin & R8st bR 15, PP 45 &SR L H By
K& 5, i B L R PE S M 88 T PP/Kaolin 1 PP/Kaolin/GF & & & % 1 Kaolin ¥ ¥ 3 PP
MR R AR, (B A E 48 &b PP 45088 078 T 4 PP, B It Kaolin %2+
M GF AJE, % PP B SR E S M, B BB E R (E# PP BR& R/, 1F vTHE
HTFHE TR RE.

Table 1 Data of non-isothermo crystallization

Sample Component AH, (]/g-PP) T.(C)
PP 100 89.6 105.8
PP/Kaolin(untreated) 70/30 88.5 113.2
PP/Kaolin( treated) 70/30 o0.4 106.8
PP/Kaclin(untreated }/GF 70/30/10 90.2 114.2
PP/Kaolin( treated ) / GF 70/30/10 88.7 112.2

2.5 PP/Kaolin/GF BERESH RN MIFKatE

% 2 % PP M &R AB R EhE B (M EIE . PP/Kaolin( &7 )/GF Z S8 #t85 MI
¥ 5 PP/Kaolin{ &3 }/GF 5 & i i #8IT, #8 BA 5T BiCHE 7000 Bk o i L3R 30
BEV BN, BRERESE, B4 MI R PP #8HD, 5 L Kaolin, GF B9 A,
#3 BE RN S84 PPN A —E &,

Table 2 Data of melt index{ M) for PP/Kaolin composites

Sample ' Component MI(g/10smin)
PP 100 1.5
PP/Kaolin{ untreated)/GF 70/30/10 1.0
PP/ Kaolin( treated) /GF 70/30/10 0.9

2.6 PP/Kaolin/GF B#E S HEKN HF1ERE

# 3 2 PP H &b v st 3 . PP/ Kaolin (4 #1)(70/30) B & bH 6 g 8k 11 B9
PR E R, WA VAR BB R AR AR R, £48 F i Stk LB
49 PP/Kaolin(70/30) ¥ L ZH AN 10% (wt% )GF, # Sl pU BB B % 185, M A 1 2otk
FISE AR R B A S B 55 DL Rk R I PR SR L B A9 Kaolin WIYERE T 18 ]
49, GF #3889 PP/Kaolin/ GF(70/30/10)E & E &8k, BER 7% T Kaolin B 5 PP #f FHEX
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EaB MIE, X BLTEAH L PP/Kaolin(70/30) 38 741 ¥}, PP/Kaolin( 4L 3 )}/ GF(70/30/10) i
22 & MR R A T iR R B BRI, BUE 5 )4 PP/Kaolin(70/30) 7 &f
FHY 83% 71 75 %, [FIBS B A4 (9 ot 38 S {H 4R S 4 PP/ Kaolin(70/30) H 7 4 B = £5.
54 PP #F#H4 , PP/Kaolin{ £ 38)/GF(70/30/10) IR % R & HH # i vh i ) v F0 55 il B
B T4 PP E, 5 HA AR A8, BRI B R ey i3 dn A U1 B 4F
EEARAEGHFRX, TUERFAESHEHEMEMAE S Y ERIECGREMER)
i LB, O bt e i e 9 . 5 Kaolin & BB H 4L, 24 Kaolin & A 50%
(wt% ) B ST BT, PP/Kaolin( 4L ¥8)/GF(50/50/15) IR R S MR MR ER S i
W EM Y PP/Kaolin(50/50)E e pt L A B M e, TR 22 5 & )5, PP/Kaolin H 74K Y
PRI E, v BE R & A PP/Kaolin(50/50) H T4 BH 15 .

Table 3 Data of mechanical properties for PP compasites

Sample Component 5i()/m) ay(MPa) €{GPa)
PP 100 150 38.5 0.7
PP/Kaolin{ untreated} 70/30 61.3 33.3 1.6
PP/ Kaolin{ treated 70/30 482.7 28.2 0.8
PP/ Kaolin( treated) /GF 70/30/10 204.5 27.8 1.2
PP/ Kaclin( untreated) 50/50 37.2 32.4 2.4
PP/Kaolin( treated)/GF 50/50/15 72.5 33.5 2.2
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INTERFACE AND PERFORMANCE FOR
POLYPROPYLENE HYBRID COMPOSITES

OU Yuchun, FANG Xiaoping, FENG Yupeng

{ State Key Laboratory of Engineering Plastics, Institute of Chemistry, Academia Sinica, Beijing 100080)

Abstract Based on interfacial layer properties of rigid particle toughening polymer system,
microstructure, crystallization, processing flow behavior and mechanical properties of
polypropylene (PP)Yhybrid composites, which were mixed with Kaolin coated by modifier with
flexible molecular chain as a toughening agent and short glass fiber(GF) as a reinforcer, were
studied by means of scanning electron microscopy { SEM ), differential scanning calorameter
(DSC), molten index test( MI) and mechanical tests. The results shown that notched lzod
impact strength( $;} of the PP composites is improved by hybrid modification, especially in
the presence of 50% (wt% ) Kaolin content, while tensile strength and flexible modulus of
these composites are not decreased.

Key words Polypropylene, Polymer hybrid modification, Interfacial modifier



