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R R HZANMEBREENTERFERRREKXHME(GMA)REZ B (SOREH
FRAEEPP) L, WSS REEERAR PP-2-(GMA-co-St) . ZEB WA H R M GMA Bl
X KPR A A FTIR.SEM.TEM.DSC B 1L MR S F s, IR T LA BB
RV (PP-g-(GMA-co-St) )X R 6/PP StiBMRIBEEEM, T, MAFHEHEWR. SR X
B, PP-g-(GMA-co- ST R ERA 5B 1 6(PAC) KM B ER LR, KNERY
PP-PA6 St WBEFH B M ¥ PA6 5 PP Ry A#, P LUE PP ¥4 09 4+ 8% PAS B4, 1
ERSASMM B THGEE. G THEMESERT, ATIESS T, FHEMAE
{b. dooh, B B M AR, B PA6/PP-g-(GMA-co-St} (70/30) & & P HF A F MK

WA BEH.
XWiA Rk e e, Bk, RNILE, MY ESH

RBEPARBENTEEN, ERFEERE . ARNEEBEGE.RFHLEREEE
EEERERFIENS R EMFEREHER RTAEE BAKERR SR, X
Wit SRE T EE—EIEPNN . PA/PP & NREEXE AN ERTRNENTF
EHTEBEEFMMZ — FRAFRHESREAR B AN R MM AEHILE.
Ide A HAb— B R E P R BAIEE, F T MFFEH SUEN B FA (MPP), 5 PA
% PA/PP bR, HEMMMEA GBS PA R ER AL ¥ K NERF LR PA-co-
PP, # i IERZ L BT PA PP R LR ¥ A 68 . Duvall 057034 48 4738 T b )%
MPP % PA66/PP HLBYMI RS R . SR, AT R EER£PAEU T EBRNE
BEHERSE AN B A TRERBREAXA S HWEEERESEN RN ES
#H,EMHRIMBEE. FEFHREKH HMEB(GMA)EHEFERN LR PEERBN T
HAEAEY HRKFGHE, FHOE, BRE —FHSEHBREEE LK. Galucc
&y GMA FRBEHESER ZBHEMER®T THRIFNAOMR, 1EHET &
B P R EEAS MY TRERBEH IR K. Citovicky B AREHEBY
GMAERERABSHAFNAEEASHKS FEORRIEN K NHT TR IFAHIE.
Tsai BIBIHR T Z.8-GMA LB ¥ PBT/PP 5 &M ALAIER . Zhang B IHFE T
PA1010/PP 1 PA1010/PP-g-GMA & &8 S T H R A ¥, Yin BSINHTFRT
PP-g-GMA 3t PP/PC & & A RYESE B ST ¥ ¥ MW . Chen HUSIPFR T GMA fI%
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2R MR PP MR E R RSB RINE St PP/NBR &AM T
L

ERIPENFRPY, RGBS BEZEF L EE, BA M ERERN Tk
BIhih sl & T EEREEM PP-g-(GMA-co-St). XM EE H MR R PP-g-(GMA-co-
St) % PA6/PP & & HITE S5 A PR MR .

1 ERES

1.1 E#H

BIE 6(PA6), H AFERMUF A LM~ H. PP1330, 4t T & 1L A 7™ & . PP-g-
(GMA-co-St), B #l, ﬁ*’]%&?ﬁﬂﬁ&mﬁﬁi“”.&ﬁ$?ﬁﬁ 3.3wt%.
1.2 SENE

¥ FRIFH PA6.PP1330 # PP-g-(GMA-co-S1) % —ER W &5, A SHL-35 K
FE P B, SR 170~ 2200, Bk, T48)5 il ZG-630 1§ 0L $ i R 1 %
PEEEM PR AR
1.3 H@ideedid

F LJ-1000 Rl $iz SR Hl GB-1040 B il Ay fir (kR S #E 2 50mm/ min; 1%
GB-1043 ¥ 52 To b 11 /b 3738 B ; 3% GB1843-84 ] UJ-40 b LR ALI ik 0 s 3R L.
1.4 BNERNE

SEMWE Wit PR G M, U AR, itk 1h, 2 i PP
FH WG 4T HL 2S84 )5 i HITACHI S-450 Bl SEM W%

TEMWRE #SRAMNE4E$6)5, B LKBSS00 & U1 5 8Lt i, 4£ HITACHL-
800 % TEM LiRE.
1.5 DSC ¥

7t Du Pont 2100 DSC % F# 78 &, LA 20T /min 89 FHREFE N - 100C H £ +
100C, i FILIB4 A DSC di 28, A PR DILRYH T,.

2 ER5hE
2.1 WHLEE

B DSC BFR T B4l PP-g-(GMA-co-St) # &t PA6/PP A& M HF R
{k,, DSC Zig s S A S A W BT RIE T, WA PP-g-(GMA-co-SO &I
BYAFE, GBS SOHEERETEL, 668 T, B2 XK ER. K1 7l T PA6/PP
& REAHMANN T, NERTLLE H, PP-g-(GMA-co-St)if) T, K PP EH 15C. &
AR H T PP-g-(GMA-co-SOER SR K, BEH A RN ER REXRBLIN
T, FH#E, AR =B B R RRIRBUS R R AL X T PA6/PP(70/30) & & &
#,ERARAT T, A58 PA6 #I PP I T, B4 LR, ZRUBHFHEGERR T,
WY . % 7E PA6/PP & & & RHR N PP-g-(GMA-co-St) )5, (K R PAG 4y T, &
#i A%, T PP AR B B BE AL 557 MBS R B B, E PA6/PP-g-(GMA «0-St)(70/30) 5 &
W& —A T,(19C) . X EFH BRI B+ PP-g-(GMA-co-SOFHIFFEEH 5 PA6
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HREERRERE T EN(NE 1), ERT KEWM PP-PAC 3L EW, EB PP 5
PAG Z BRI HIZPE R FIHH.

Table 1 Glass transition temperatures( T,) of PA6/PP/PP-g-(GMA-co-5t) blends and their components by DSC

Glass transition temperature({'C )

Semple PP or PP-g.{GMA-co-St) Phase PA6 Phase
PP1330 -35 —
PP-g-(GMA--5t) -20 —
PA6 — 40
PAG/PP Blends
PA6/PP=T0/30 —34.5 40
PA6/PP/PP-g-(GMA- co-St) = 70/25/5 -34 35
PAG/PP/PP-g-(GMA- cu-St) = 70/20/10 not observed 33
PA6/PP-g (GMA-0-8t) = 70/30 not observed 19
PP CH, (I)
CH,—CH—CH,—C~~+ H;N-€CH, )s—C—NH3 ( CH,) s—COOH—
=0
o
CH—CH—CH,
PP CHs )
CHz—CH—CHz—C—C—O—CHz—CH—CH;—HN&CH;)5—é—NH}.(CHz)5——OOOH o
} b
PP (|3“3 0 0
CH,—{H—CHz—C—?—O—CHz—(ltH—CHz—O—(I:-EG CH, )s—(ll—NI-H: (CH,)s—NH,
0 OH

Fig.1 Scheme of reactions in the PA6/PP-g-(GMA-0-5t) blend system

PP-g-(GMA-co-5t) fl PA6/PP-g-(GMA-co-St)}{70/30) L4 Ye A 2 . B
900cm "4t 896§ % PP MIAFTERE, 909cm ™' A AR g PP-g-(GMA-co-St) P H E A M 5
bk, ®if Rk MAENBE RN R AR R EEN LT, AR R EAEA AL REF R EE
T BRRE.

2.2 WEE

P 3 % PA6/PP-g-(GMA-g-St) 3+ RM I RE M SEM B }+ . T PA6/PP(70/30) i
IR Y (B 3a), (JLLEH PP EAEMRSHR X, BXNMEARH S, MILRCKP L EH
Xy EE YA . Fet, PP A 8UH B 5 PAG 24k (8] A9 5 T 1R 1 B, X L6 38 % B PAG/PP
(/B3O BEEEHESHNFAHER SELBEEZPMA PP-g-(GMA-co-St) 5
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(I 3b, 3c), PP 4 B8 OB A9 R B B 3
AN, BB K/NEEY —, 4 BOHBR 5 PA6 ik
B LT AR B BN, R BA T AR B AR R 1 OR .
0 PP-g-(GMA-co-St) B9 M A &, Ri3LiR Y
PP 4y BOARG) BB R < 3 — 5 /b, 4B
PAG/PP-E{GMA-co-S1)(70/30 5. % PP-g-(GMA-co-St) # A &y 30%
N L ! : L L ERRRERSEY PP 4R BRI

PP-2{(GMA- co-Sf)
g 900

1000 900

v(cm™) phis, i AE S PP S BUERL T B 7E PAG #

fheb, H 5 Ea ey 5 AR R AR S BOR Y

Fig.2 FTIR Spectra of PP-g-( GMA-co-5t) and PA6/ ﬁﬁ@a&ﬁ"’ﬁﬂ‘]ﬂlsj%d‘. 24 O.Sp.m( E

3d). XERE R ELREIESP PP-g-(GMA-co-

SOTHIRERKS PAC MR RRE R A TI¥E RN (MAE 2), BIRK PP-g-PA6 3
EYE PA6/PP &M HBUEE .

PP-g-(GMA-cv-5t)(70/30) blend

Fig.3 SEM micrographs of the impact fracture surfaces of the blends
a) PA6/PP=70/30; b) PA6/PP/PP-g-(GMA-co-St) = 70/25/5
¢) PA/PP/PP-g-(GMA-co-5t) = 70/20/10; d) PA/PP-g-{GMA-co-St) = 70/30

B 4 B T PA6/PP-g-(GMA-co-St) (70/30) & & TEM B R, HP B R KR AH
% PAG6 A8, KB Y by PP AR, W LUE B A RAE BB R S, R R T/ F 0. 5pm,
$CFTE] SEM SEERY 45 B —B. 72 M 4b W LUE B4 BORISUBLBR T (5 SRR E BRSO, B F
— B A AR B SR MM S BN . B 4b PR R T A4 0.01~
0.1pm. 3T 7 EWE, KA1#E—#H X PA6/PP-g-(GMA-co-St)(30/70) & £#17 T TEM
WE, R AR TN ED S B WA 7. WA Sb A DUE B BT B
HA SR ERXHERYER, TUARIRHTRNFRHAZHAIFRERETH
PP-g-(GMA-co-St), L — I LA M S RABE B IR B ) PP-g-GMA R E R EEEH
ERERKI), R — PP £& A S MR KR, A — RS EARESHHF
S . 4TS PA6 RRAT, —%& PP SR 521 PA6 4+ T RN, £ R EHI PP-PA6
Ry AMERT EGMASBNEEREN. RIMESEHXEPHERNILREE
o i R A5 R R ON BOHE A B S MR E AR T
2.3 hEtdiEE

# 2 5| T PA6/PP &5 &M /1% 4RE.
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Table 2 Mechanical properties of the PA6/PP/PP-g-(GMA-co-St) blends

PAG PP PP-g-(GMA-co-St) Tensile Elngution feod Unnotched
(m%)  (wi%) (wi%) strength o break mpact impact
(MPs) (%) (J/m) (J/m)
100 0 [}) 61 — — —

0 100 0 23 200 100 —

0 0 100 23 — _ —
70 30 1] 37 10 —_ 110
70 25 5 45 32 38 431
70 20 10 47 47 45 669
70 10 20 52 47 45 N.B.
70 0 30 52 76 60 N.B.
60 0 40 47 110 90 N.B.

30 0 70 28 46 49 N.B.

Fig.4 TEM micrographs of the PA6/PP-g-( GMA-co-St) (70/30) blend
a) X 4000, b) x 50000

WK 6 iR, Bi#E PP-g-(GMA-co-St)HI I, PA6/PP S &L MR EE B ENE
X TELRBEEDP PP-g-(GMA-co-St) HH SR EEH 5 PA6 N, ER T PP-
PAG6 3L Yy, (75 PP R A2 W/ 57 10 I B 380 0, 5 TR RS 42 0000 K R 40 B R 1 4
. —ROEH, PP BB YT S & H A ERMRIER . — MR H M SRR IRE
# PP #E&MAY, i TERESR D PP REEENER, HEHERET S 4, HilLE
EmMECH R, KR ERAENRE, RTSHES SN I FHETR. HERIMNOTFRF
WM REH S BB BB KB PP-g-(GMA-co-St), EERT PP LR EMEH
R FEE TR FE T PPIEA MR R A 7246, B AERIE 530 %6T, (186 PA6/PPE &
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Fig.5 TEM micrographs of the PA6/PP-g-(GMA-co-5t)(30/70) blend
a) % 4000, b) X 5000
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Fig.6 Effects of PP-g-(GMA-co-St) content on tensile strength of
70/30 PAG/[ PP/PP-g-(GMA-co-St}] blends

Wi AR R .

Wil AP LAEPALANRME T W& THRAER S BUR M FE), TEM MMB2 T 1
RATXRFREMENER, EHRTEN.
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MORPHOLOGY, THERMAL BEHAVIOR, AND MECHANICAL
PROPERTIES OF NYLON6/MULTI-MONOMER GRAFTED
POLYPROPYLENE BLENDS

XIE Xuming, CHEN Nianhuan, LI Song
{ Institute of Polymer 5ci. & Eng .. Tsinghua University, Beijing 100084}

Abstract In a previous study, the melt grafting of glycidal methacrylate(GMA) and styrene
(St) onto polypropylene(PP)} was carried out. The multi-monomers melt grafted PP, PP-g-
(GMA-co-St) was used as a compatibilizer of PA6/PP blends in this study. The addition of
PP-g-(GMA-co-St) markedly improved the mechanical properties of the incompatibilized
PAG6/PP (PAS6 content 70% ), particularly in the tensile strength of the blends. There are
also significant changes in glass transition temperature ( T;) for the blends characterized by
DSC analysis, implying excellent compatibility between PA6 and PP with the addition of the
PP-g-( GMA-co-5t ). Different blend morphologies were observed by SEM and TEM
according to the content of PP-g-(GMA-co-St) used. A special novel microphase separated
structure in the PA6/PP-g-( GMA-co-St)} blends were observed. It should be due to the
formation of PP-PA6 copolymer by chemical reactions occurred between GMA in PP-g-
(GMA-co-St) and the terminal amino or carboxylic groups of PA6 during the melt mixing.
The formation of PP-PA6 copolymer is also characterized by FTIR.

Key words Polyamide-6, Polypropylene, Multi-monomer, Reactive blending, Microphase

separated structure



