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Table 1 Mean particle diameters of ACR and composite latices

Kinds of particles P(BA-EHA) ACRI ACRI PVC P{BA-EHA)-g-PVC ACRI -g-PVC ACRI -g-PVC
ACR content (wt%) 100 100 100 0 4.2 6.6 7.3
Particle diameter {nm} 90 114 107 78 197 206 196

P(BA-EHA): BA:EHA:BDDA(g) =28.0:15.0:0.65; ACR ] :BA:EHA:BDDA(g) =28.0:15.0:0.65, MMA:St: BDDA(g) = 17.5:11.5:0.29;
ACRIl : BA:EHA:BDDA(g) = 28.0:15.0:0.65, MMA:EA:BDDA(g) =23.0:6.0:0.29

Fig. 1 TEM photographs of ACR I {a) ACRI -g-PVC(b) and P(BA-EHA)-g-PVC(c) composite latex particles
a) ACRI core/shell: 60/40, BA% : 65% , St%: 40% ; b) ACRT comt: 6.5 wi% solid; ¢) P(BA-EHA) cont: 4.2 wt% solid

Magnification: a) 30 x 10*; b) 15 x 10*; ¢) 15 x 10*

2.2 ACREESIRNOEESEN
ACR1 .ACRI -g-PVC.P(BA-EHA)-g-PVC %,
BRMESERAIFRE 1 (a)(b)(c) . BIHFR

@34 B RuO, B3 P(BA-EHA) R PS

HES EAAREBIENRET ARG R
5, f PVC A

FAR1(a)F ACRI AR HE—HEHR
BEFR, b KB b 42 5 . X R B T PS b P(BA-



15 ' B % ACR-g-PVC B 4B FEH 53 PVC R HI%E 49

EHA)ESE G, L PS B HAEE X415
FRE PSHAMTHECEALT P(BA-EHAYE K
SMNEERAE A -ZTEM ACR -g-PVC.P(BA-
EHA)-g-PVCESRIAB FAHANERAIES 2 B
M-S . B T ACR T 5 P(BA-EHA) X4,
A TE VCHETHREL R, — & VC BRIk
T ACRI Bk P(BA-EHA) LMK T E,. B AR
B/ PVC R Fa B d, &7 PVC KM P
(BA-EHA) BB M H 8 RuO, Yoo B 26, %
VAR R K ACR I -g-PVC AR FH A
ACRIRESHELBHOM PSH, HETE—KE
EFhEE, ARESHN PVCRE FEEQREF ACR
KL F R, AR T WE 1(b) . () FRME-7T
A AR BTEMNMAIMACRILES Ve #HiT
ER st et sbm T2 /bH, AR
B Ve B8 A, EH I PVC EHEE ACR K
#-7¢ ACR/PVC 25 AR A FB, a2 R
BERA PVC LR RERNEMHEEEME
EARTESEMNERPRWEIFAEL PVC
FBeH BT T B M WEE T B 8 B R P
¥ PVC FLBOR A s AL, B AR BEME = 3%
BHRTELEME T ACR-g-PVC & & LR, Ji7 7T 6
HABHE PVC I RLAATER F .
2.3 HHHENESES

H2(a) P BEH S EHEHN P(BA-EHA) B iE
BT, PVC 234048 (b) 4 80O # 2 F0A% E B
gt BR/AD RIS, HEEKINLE — B
WESWRARE. FPRZEMWNEEREREZH
TESR FIEZHSEETY LR K AR
F,P(BA-EHA) R AR 2% ACR I #1R B FRIE AR
HENSARERAAIMZR, A ACRL ¥R E
P(MMA-SHT FT S A MR X LW B L P(BA-
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Fig. 2 TEM photographs of P(BA-EHA)-g-PVC and ACR I -
£-PVC composite samples ( Magnification: 2 x 10*)
a) P{(BA-EHA) cont: 4.2 wt%; b) ACRI cont: 6.5 wt%
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Fig. 3 Influence of P(BA-EHA) content on noiched
impact strength of materials

Core/shell ratic of ACRI or ACRII : 60/40; a) Testing
at +25C; b) Testing at —25C
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Fig. 4 Schematics of surface to surface interparticle distance

(i.e.matix ligament thickness t) and center to center

interparticles distance L
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Fig. 3 Schematic structure of composite particles
a) P{BA-EHA).g-PVC; b) ACR T (ACRII )-g-PVC
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STRUCTURE OF ACR-g-PVC COMPOSITE PARTICLES
AND THEIR EFFICIENCY IN PVC TOUGHENING

PAN Mingwang, ZHANG Liucheng, YUAN Jinfeng, WANG Xiaomei
( Instituge of Polymer Science & Engineering , Hebei University of Technology . Tianjin  300130)

Abstract Three kinds of core-shell polyacrylate latices (abbreviated to P(BA-EHA )Y, ACR I and ACRIl ) were
synthesized by multi-stage emulsion polymerization . Butyl acrylate , 2-ethylhexylacrylate and 1, 4-butanediol diacrylate
were used as components of the ACR core, while butyl acrylate/2-ethylhexylacrylate or methyl methacrylate/styrene or
methyl methacrylate/ethyl acrylate were employed as components of the ACR shell, respectively . Using ACR latices
as seeds, three kinds of ACR-g-PVC resin were prepared by seeded emulsion co-polymerization with vinyl chlorde.
The structure and sizes of ACR and composite latex pariicles were investigated through transmission electron
microscopy and dynamic laser scattering method. The morphology and impact toughness of the obtained materials
were characterized. It was found that the notched impact strength of the three kinds of ACR-g-PVC malerials at
room temperature was enhanced with an increasing ACR content. The abrupt increment of the notched impact
strength for the ACR- g-PVC materials happened at the same rubbery content of about 4% . This was explained by
the change of interparticle distance. The toughening efficiency of P(BA-EHA) was higher than that of ACR I or
ACRI . The toughening efficiency of ACR in the materials was discussed according to twa ideal-structure models of
the ACR-g-PVC composile particles.

Key words  Core-shell struciure, Poly (vinyl chloride), Emulsion copolymerization, polyacrylate-grafted PVC,

Toughening efficiency



