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Fig. 1  Schematic drawing of the LLDPE dispersed

phase “stabilizer”
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Fig. 2 SEM micrographs of maleic anhydride-vinyl acetate

copolymer microspheres
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Fig. 3 FTIR spectra of maleic anhydride-vinyl acetate
copolymer microspheres/LLDPE: (a) pure LLDPE, (b)
not purified LLDPE/ microspheres and ( ¢ ) purified
LLDPE/ microspheres
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Fig. 4 SEM micrographs of LLDPE/maleic anhydride-vinyl

acetate copolymer microspheres
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Fig. 5 The optical photographs of molau test:(a) pure PA6, (b) PA6/LLDPE of simple mechanical blending,
(c¢) PA6/LLDPE of screw extrusion, (d) PA6/LLDPE/ microspheres (1.67% ) and (e) PA6/LLDPE/

microspheres (10. 00% )
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Fig. 6 FTIR spectra after formic acid extracting:
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Fig. 7 SEM micrographs with different magnification of freeze fractured; (a) pure PA6, (b) PA6/LLDPE and (c¢) PA6/LLDPE/

microspheres (10.00% )
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Fig. 8 Effects of the copolymer microsphere on the dispersed
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Fig. 10

Effects of the copolymer microsphere on the
notched Izod impact strength

The ratio of PA6 and LLDPE is 82.5:17.5.
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Fig. 11  Effects of the copolymer microsphere on the tensile

strength and youngs modulus

The tensile strength of pure nylon 6. 72. 496 MPa
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Fig. 12 Effects of the copolymer microsphere on the water

absorption rate
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Fig. 13 Schematic illustration for the preparation of PA6/LLDPE/copolymer microspheres composites and the reaction on phase interface
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ANEPIRZS TR 35 3 A P AR S N B R ACR B X
A Bl SOk A B 0 A 7E 23 FORE T LA ek
B 2, — Bl B AR E k. FEIH AR R
IR YRR IR 24 78 Y I AR E /N RS 43 O 1Y)
FE A 2 5 i Bk L RE AR 2 A 09 BBk iE A
PA6 25, sk 3 I (%) 2 I 58 AF = R T ik PAG
A B AR AR AN P R A 4 T, i A% T
AEAT T B Ay 2.

3 #Hig

(1) 3 4940 F B3 20 A 2 T, 36 SR W R Bk i

WS AR A5 2R rh BRAR 9 23 BOH PE A9 RSE M 4 pum
AR E] 1 wm 2247, A3 BORROSE B A /0 5 i HL
RSFAE 0.2 ~0.5 wm A9 43 HOA He K 0 5 T
A NI R 1 BR 1 3% % 38 51 C, 00 1Y 60%
KA.

(2) PA6/LLDPE/FL 5 ¥ i Bk 44 2 (1 file 11 o
7 R B B R R L 7 A A 1 i G, 7E 10% A2
A B, L b R B R 4l PAG 1Y 1. 35 %, T 0 5
JEE T B A AR T S 1 /) 5 (H A4 AR B I K M BE
B3 TR KM $E R, 4l PA6 (1) 4. 9% F % 3 i
INFAT 1. 2% Fe A5

(3) it 2L AP  Molau 5250 55 SC Y0 0 UF 1
PA6 5 LLDPE P AH i A 25 VE A5 2142 i , 35 2% W
FHZ.

(4) BBk iR &b R Y ok 7w 2 A
TET e R Ak v i A B 1 R AL T R AR A T
T3 ATAS 53 WO AE R AR T /N (1 R T 3K 2 5 AH S
MRS . BEE WOk = WA 78 43 HOH TR A ek
B L, — HIk B AR R 1k
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STUDY ON THE COMPATIBILITY OF PA6/LLDPE/NANO-SIZED
COPOLYMER MICROSPHERES COMPOSITES

Lei Wang, Lan-xiang Lii, Wan-tai Yang
( State Key Laboratory of Chemical Resource Engineering, College of Materials Science and Engineering ,

Beijing University of Chemical Technology, Beijing 100029)

Abstract Crosslinked maleic anhydride-vinyl acetate copolymer microspheres were synthesized by charge
transfer complexes ( CTC) self-stable precipitation polymerization with mean diameter of about 150 nm.
Afterwards , copolymer microspheres/poly ( ethylene ) composites ( CM/LLDPE) with low CM contents were
used as pre-dispersed composites and melt-mixed with nylon6 ( PA6) resin to prepare a series of PA6/
LLDPE/CM composites with low CM contents. It was found that the divinylbenzene’ s double bond groups and
poly ( ethylene ) , anhydride groups and nylon6 produced chemical reaction on phase interface respectively.
According to the SEM analyses, it was found that the effect of various amounts of copolymer microspheres on
the morphological structure and size of dispersed phase was obvious. It can effectively reduce the size of
dispersed phase to fill the copolymer microspheres; on the surface of poly ( ethylene) dispersed phase, the
nano-sized microspheres played the role of a dispersed phase stabilizer, and this was similar to the emulsifier in
emulsion polymerizationin. When the nano-sized microspheres content reached about 1. 75% ,the performance
of composites was improved obviously : the impact strength of composites was increased by 1. 35 times compared
to pure nylon 6, although the tensile strength and Young’s modulus of composites were reduced by about
10% . The water absorption percentage droped to 1.2% compared to 4. 9% of pure nylon 6. The toughening
mechanism was also discussed in this paper;it was a new and important method to compatibilize two phase by
stabilizing the size of dispersed phase.

Keywords Maleic anhydride-vinyl acetate copolymer microspheres, Nylon 6, Linear low density poly-

(ethylene) , Compatibility, Dispersed phase stabilizer



