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iPP/HDPE/EPDM =3tiLiB6RAVEA S ST,
HEERESRTA -

REA* KFT NEE

CER T 2R R A 5B, L, R 4mF5:  200237)

] =

B DSC.®C-NMR,.SEM #» WAXD ¥ ## % 7 IPP/HDPE/EPDM =
ALRKEZAEHPHF RERFLERHFAH, FHLERAR, EPDM 5 PE &
SHAERMT S PP moddmEik, $% EPDM 5 THBERS 45 F A PE
5 F; EPDM 4% 15% &, 2 RpBENRIF, SEM BH ZALKKR
WEESASIKEH;E EPDM 4338w, 48 3% Xc &, L% PE 5%
B Xeg ARKBEREI, PP a2 BB Xep AR RA T, XTliR4E
EPDM #- PE.PP Z iHl4ax e £-F A PEPP i)y At e KA
4 AT R R,

xX@im  ZnikEYHSoHVEERVERTA

FBERREWH B —MEETE, REXREEXSTHEEHNENDERTE
HAHENBE . DRELSHR - CEMEOYERESIE, ZRERLT, RHRSWERAER
J1% ERAHEEN, XRABR T R 2B HEA R, LhFRL, B RE—E
AR/ NFEER X RRMFTREN, R, AR FERIC LR R ZmR
Ko LR EEK A, RAEZ AR O M2E, SPREKD M ESHSE, NMEZRILRE
RAARE MR 5 Z S S, T WS RERAMASNERTH, FRAERM
ITRERAPREERE, FERSIERSEIAR.

RiFER—LHER ENES TR EERERI O ERRLRB TE, U5
KRB FEE . ERBRINEDTMARBARERNE Z A — CRERY,
BERELBEYHFEME. RE Noliey S "HRAM., FAXERCEMIHHR
YINEBEARFTTHRR, EBRGEIAERDERRER TS HBELFTEINHEE
FIteEH. ATER BERREF DSC,"C-NMR, SEM R WAXD %75, M5 A=ZTLR
e (EPDM) BEEFHRAE (PP).EHE RIS (HDPE) Ao mETT
B3R, BREE T [PP/HDPE/EPDM = CitB AR RBEAM S RITA.

* 19894812 § 10 HIRE]; %k MERBEZRALRHARRILE.
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1. B IPP, HFGILATIE, S F300,%E 0.91g/cm®, MI 3%1.5; HDPE,
BHALATER, B J-2, B 0.94g/cm®, MI 2y 0.6; EPDM Y HA=HAF™
Fs C;=35.0mol%,

2. ¥aME& LRSI Haake Buchler System 40 B&J/HH&, HAREKER
BANGHE., LBEE 180°C, 5% 60rpm, L/EKHE 12min,

3. DSC RHATRME RKAEA 150 X 150 X lmm EEEESS, EERE
185°C, HERHE 10min, MHEAEZZER. DSC WA Du Pont 1090 Fo#7
8, REUARYS 8mg, WIREEME—150°C—260°C, F{EEZE 20°C/min,

4. "C-NMR WN¥E “C-NMR JEH WP-100SY NMR %, BEFEH LB, RAR
NEiAk, WEHRE25.2MHz, EF 4000Hz, k3 7MS (£ 30°), X THER NOE
R, ZRTHAMRBEEE (T, B CCL,AHKEL 7%, ARREHEAL G, =
BEE. |

5. SEM HAHRHME HEEREAFERARERZM, ROASES, £EE
ME R, MiANEHE A JEM-200CX BT BHER ASID AL, MsEE
40kV, fRBUEK,

6. WAXD f YS-1 X-5H&H75HY, CuKe #EET, NijER, T{EHRE 35kV, T
Rl 15SmA, BT E 6—35°(20), FHERK 2°/min, RS DSC AN,

ZRx 5
& 17 IPP, HDPE FI=J03/EYRY DSC Hhtk. FraLRWHEMN I BRAER
i, 3BT PE A1 PP H5yHE M, XBWE LBV HFEBHEEKR, FEHESE. HEAR
F EPDM SELEWT PE.PP ALMAREENL PE, PP AMEBRE, RIALR
 PE ASKE T, THEK%E .8 10°CEL, T PPASKBRMEERE T, BEREDGE
DA TEBBBERE T, (HENTBHER XAEDLSEXERKEX AR MR
BVEX Tn), PE A5r5 PP ASRBAUBENKMER, HEFEHFREEREMN, TERER
ERE., RMNAAZERBRASEEETEER, HARRAN, —& PP AHKLESR. T
|1 PP PE RILBRYOBRIRE

LI R (W1%) PE PP : BE
PP/HDPE/EFDM} o (oc) T(°C) T4 (C) TAC) | ATW(C) | ATa(C)
0/100/0 130.6 150.2
100/0/0 156.9 172.3
50/50/0 126.8 139.9 160.8 171.5 34.0 31.6
45/45/10 128.3 141.5 161.6 171.2 33.3 29.7
42.5/42.5/15 128.1 141.5 160.9 . 170.1 32.8 28.6
35/35/30 127.1 140.4 164.7 173.8 37.6 33.4

B: T, ABEBGHEERE, aT, % PP.PE BHL T, ZE#;
Tn HETRRE, aTn 2 PP.PE AN T. Z (.
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1 1 1 I 1! 10 i 1
80 120 160 200 240 ) 10 20 30
BE O EPOM (wt%)
B 1 PP.PE fI=wikEHAI DSC Hi%k H2 EBEYNERERAREL
PP/HDPE/EPPM

(1)0/100/0; (2)100/0/0;
(3)50/50/0; (4)45/45/10;
(5)42.5/42.5/15; (6)35/35/30,

JEEt PE 4 T54 TrguRas, EREES PP A4 — HHEE R RS HE S, B— e
K4 PPT, RESHWEENERRES:Y PP AN%SERE, RS HE PE 44
hidl, AT PE 458, ARG SREEE, SHREks PE T, BEOEETER
&, W& LBRAMUEN, £ 15% EPDM I, B AT, F1 AT. HEHRANE, ™
FAIDIEA X AR LB A RIFO—MRIE. B 2 FiRRERASRE SARMN
XF, 2@ DSC MEMBBITEBR. Xce. Xer HBRELBYE PE, PP 4
SHERE, WEZRY RS RE X.. i EPDM SEMBN, X ETR&a%, REH
EPDM & &M, X BERE . MEATEE. ZEH MY XeaXer WKL, LB
PUE Xcz FHEH%,Y EPDM M o HIINE) 30 %R, Xce MEME 10% 24510 Xor EA
BHEE, BHBISIA EPDM 3 PE ANESEEMA, XMSERALUMU TR FE
%, &5, EPDM A1 PE, PP fyfa%tE/AE, 3 PP/PE/EPDM iiEHkZA, PP,
PE Xk RdkE®Y, EPDM AHERERY, H Y. ALIKE PP, PE fyiEgi R
EPDM AEZHAI AN, AXIIE Krause H3EU1E PE, PP 1 EPDM £ 6 {8, 51
3% 8.83, 7.82 1 8.36 (cal/cm®)", Xpe_gppm T Xpp_rpom 435024 0.0368 1 0.0486, iX
#B—)E PP,PE 1 EPDM ##&EH S EAR, B—HE, PE 5 EPDM ZHEKES
¥ty PP 5 EPDM Y AMAHERF. ALREHTHSRY 65mol% # EPDM, H
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FC-NMR WHRT BRFFISH, BER 2 FUR&R, ILMFIISHRNEXS LR
[11,12], NERDEGSEL, EPDM 5FHRABSZRAKRIRE ERURERSRK
¥2 EPDM [{FEFINT

e ESR i AN H(E) ERVREROFARE
B2 E, E, E>3 7 7
EPDM 0.11 0.15 0.74 4.6 5.5
me ERUREFANH(X)
BE X, X, X, X, X, X=6
EPDM 0.21 0.10 0.18 0.10 0.13 0.28

B#%, —HE PE\PP 3B, XBOHEKS PE A5 RAERIFHEAYE RN,
FT%E PE.PP LBY, ®LIIAY EPDM ST #BRE ¥ H7 4 PE A4, Hifi PE 4
THOELEMHFIZET EPDM T #VER, HELRGREEN, 42K DERK.
HR, kERSXAEESRE R, Coelfrd, Hit, EPDM fgMAX Xcz EWHEX.
AMBILEYR EPDM BHXRF Xee (PE AHWERMSE PE ASNESE) R
Xer (PP HAyHZERES S PP ASWESBORZEMN(E 3), RIEE EPDM X% 15 %R,
Xez 0 Xep BHBNE, HPIZARK, EPDM 3 PE f1 PP £WR K, A HHEE#
HIZE TR XFIK.

80 —60
4
e
3
70+ ° —50 2
) -S
= L X
60 —140
L J
B 50 1 1 30 .
0 10 20 30 ~12 - 30 -u( —40
EPDM(wt%) TOEE O
3 Xte. Xcp HAREL 4 XF EPDM SENABORBIRET, Tk

1.50/50/0; 2.45/45/0;
3.42.5/42.5/15; 4.35/35/30,

E 4 B ARSERNBEAD T, ER,. 5T EPDM M PP W T, ¥, 7
B R —A T,. SILIEH,.5IA EPDM FELBHERAT, AT, B/, EPDM 73t
BARB LT —MHEAF, XETERKROMEAH. 4R, EPDM f1 PP & PE Z[HH#H
BUERERAREAR, ERR TS TS, 0K E, 7 TE, EPDM hE ==k
BESE, ANRBEENIIARERKEY, EPDM X 15% K, XY AT, &/, 5
XepXor BER—B BARARRF., ADINYXE EPDM siZEBARNERSE.
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PP/PE/EPDM (Wt%)
ar 50/50/0; b: 47.5/47.5/5; c: 45/45/10; d: 42.5/42.5/15; e: 35/35/30,

PP/PE/EPDM LiE#i SEM J&f

’ 5

&F X4 fE, EPDM RREDUE PE.PP A2 S E A, REEEEAW, i PE,
PP WHZFAAIGRENM G, YBIEF-E RN, EPDM H—Ha/E4EA AR

- )
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FIMAROR, 2 WS UM EEETERY, HERSEMESBEREE NN, 5T EPDM
2 15 % B SC TR RE 2 % 0 , AT AR T BT 2R H B 7E X BRI X R0 X B HR/IMEL

B PE, PP WARAR=TIEWHEHEHERLE 5.8 6. B 5-a 24 PP/
PE LY, FERRNER, MER PERE PP oHAHY, ERETEAERRES
4ify; EPDM 2% 5% B(H 5-b)E A% E, [EAUE; EPDM 2§ 10% (| 5-c), 5
FEF/NER PE KRS PP 4, HERIIES, 15% EPDM (A 5-dbf, EELE
PR AL, g MERE R B XEREARN K, PE.PP BEIHEHY, AREIN
REMX T ERNERER, ZUARBAFRY SEM B FHRERE(E6), PE
R R~ RR S, PP BB 5] 53 i 75 WK 25 v R], 2% BAZE X AL R SRR i
MAMRIF., 4 EPDM iK% 30% Hf(& 5-¢), PE, PP RIKUEENIRIHETLE
X, Bk DRt ds 2.

o

B 6 42.5/42.5/15 #y SEM A

B 7 RS R PE. PP AT InRY WAXD R MIEE G B A DURE 7 4
BV, 7 B 2 17° W2 PP (040 BT, 26 23.5° Z5472% PE HI(200)E 7,215,
AT PP (111),(041), (131) BEM PE M(II)EE BB R, %k
5] WAXD ScReh B B RERTR ST T AR 2 5, S ph 45/ 7 e TV 000 5 D
e LR S B S (0 ST AT S SB A RO B, #4)5 55 PP/PE/EPDM = 50/50/0 3%
S T 7 SR B 2 He i, R I MOR R 5 TR L iR I T SR BE PO, S5 R 0 3,
G, JCERR EPDM RIAITIE/N, EUZ BRI T XESE MW A K; /[ PE
(200) #eFrl PP(040) W53 Bl= EPDM 3% 5%.10% WS AM, S5 T M. Bz
& EPDM &R, ARTERESEAR, HEHMET (200) M(4OREEK, X
EPDM & B8N (>15%), Mia SEARKSEMEIER. THOERE, WF PE
(200) R, PE @fkrh777% EPDM WZM%E, X 55d PE Rikpy EPDM &F
SRS, [ PE 4T HESIE s, BT (200) BEBEM K, H%E
EPDM 4 BRI, LB A2 7E LR B, 6 PE 4145 & IEME J5 £ S IR, (kA 45 38
Sy, 2SI S EPDM (54, B B(200) BRI MR, FIRE, b PP(040) T,
1T EPDM thiN 4t B ol fl, FEE25 5 PE(200) SERMILE R, %/, EPDM i
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BT EHr WAXD EE

PP/PS/EPDM
1.50/50/0;5 2.47.5/47.5/5; 3.45/45/0; 3.42.5/42.5{15; 5.35/35/30,

BASENER, @ B4EAH EPDM SERHIAEREORAE. EEEENE, BAR
F EPDM &ENZ=IiABYENREEARNZW,HEE EPDM S8, 485
SR, X~ AP RS HEE NN, AR FESESERK, X5 DSC ZREM
&. MEIERFIDEH, PE(200) BREHBEEMARKX, BALESRNNEZEX 3
1.03,7fu PP(040) B4 0.21,H ik, WAXD i T EPDM XtiLiE#h PE 44

ZRITANEML PP Ao KB E.
%3 AEVARSE X-HITHESLE

EBEWER (wi%) PP PP + PE PE

(PP/PE/EPDM) (040) (111,041,131) 4 (110) (200)
50/50/0 1.00 1.00 1.00
47.5/47.5/5 1.12 0.71 1.74
45/45/10 1.16 0.53 1.59
42.5/42.5/15 1.05 0.46 1.05
35/35/30 0.95 0.38 0.71
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Bl AR T M SRS A TR RURI 2T B4 T B 8.
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THE COMPONENT DISTRIBUTION, COMPATIBILITY AND
CRYSTALLIZATION BEHAVIOR OF IPP/HDPE/EPDM
" TERNARY BLENDS

WANG Daoming, ZHANG Zhiping and - YING Shengkang

(Instizure of Materials Science and Engincering, East C}una Umversuy of
Chemical Technology. Shanghai Post code: 200237)

ABsTRACT

The component distribution, cpmpatibility and crystallization behavior of the polyolefin
blends of isotactic polypropylene (IPP), high density polyethylene (HDPE) and ethylene-pro-
pylene-diene terpolymer (EPDM) were investigated by means of differential scanning calori-
metry (DSC), **C-nuclear magnetic resonance (*C-NMR), scanning electron microscopy
(SEM) and wide-angle X-ray diffraction (WAXD). EPDM with high ethylene content was
more compatible with PE component than PP component in the blends and its molecular seg-
ments mostly distributed in PE component. The ternary blend containing 15% of EPDM had
best compatibility, exhibiting a interconnecting structure of domains of crystals in the SEM
micrograph. The overall crystallinity (X¢) decreased with increasing EPDM content, which
was ascribed to the facts that the crystallinity of PE component (Xce) decreased significan-
tly and that of PP component (Xce) was almost unchanged. The results were explained on the

basis of the difference in compatibility of EPDM with PE and PP as well as the dlfferem cry-
stallization behavior of semicrystalline components in the course of cooling.

Key words Ternary blends, Component distribution, Compatibility, Crystallization
behavior





