2007 1 ACTA POLYMERICA SINICA Jan. 2007
%
/
610065
/
4
711 12
1
2~7
8
/
9
/
/
1
2
10
* 2005-11-08 2006-01-20 10590351 *% E-mail yangmb@scu. edu. cn

53



54 2007
/
Ultrasonic
transmitter
Manometer Flowmeter lFeed tube
|
T‘re_ssure - 'r:':
crlincer l’) Polymer pellet
|_| Hopper \
Dispersion =
vessel (;‘:D A
Q6+,
LOos o0 ,*
O Bubble
« ——— Nanoparticle
Fig.1 Schematic figure of the mild mixing
Fig.2  Configuration of twin-screw used in mild mixing method
A B C D is the site where the hopper the second inlet the left-hand thread and the vent located respectively.
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Fig. 5 Schematic illustration of the dispersion of nano-CaCOj; in aqueous suspension

Fig. 6 SEM micrographs for the frozen fracture surface of as prepared nanocomposites
a a' LLDPE/nano-CaCO; composite b b’ PP/nano-CaCO; composite ¢ ¢’ PBT/nano-CaCO; composite d d’ PC/nano-CaCO; composite
a b ¢ d samples prepared by melt mixing method a’ b’ ¢’ d’ samples prepared by mild mixing method
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Table 1 The mechanical properties of nanocomposites error 0.5%
1.25 | PC/nano-CaCO;3 b
- . . Flexural
N Izod impact Tensile strength
1.00 / \ Sample strength
! \ M MPa
s i \ MPa
20751 / A
= i Y PP pure 34.4 23.93 20.28
2050+ .il “.‘ PP/nano-CaCO; 1.5 wt% 38.4 25.5 22.97
0251 \ PBT pure 4.8 41.73 68.23
0.00 g "\.\ PBT/nano-CaCO; 1.5 wt% 39.4 48.83 70.63
. P P Ll alub i paul 11l Pl
103 104 105 PC pure 245.1 58.83 73.23
Molar mass (g/mol) PC/nano-CaCO; 1.5 wt% 192.2 59.23 74.14
Fig. 7 GPC result of PC a and PC nanocomposites b
a M,=1.0x10" M,=4.1x10* M,=7.7x10* M,=4.1x HPMC
100 D=4.0
b M,=1.5x10* M,=4.2x10* M,=7.1x10* M,=4.2x
100 D=2.8
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AN APPROACH TO PREPARATION OF POLYMER NANO CaCO; COMPOSITES

LIU Zhengying YU Runze YANG Mingbo FENG Jianmin YANG Wei YIN Bo
College of Polymer Science and Engineering ~ State Key laboratory of Polymer Materials Engineering ~ Sichuan University ~Chengdu 610065

Abstract An approach mild mixing has been demonstrated for the preparation of polymer/CaCO; nanoparticle
composite in twin-screw extruder. In this method the pre-dispersed nanoparticle suspensions were blended with
melting polymers PP PE PC and PBT in a weak shearing field using an extruder followed by removing the water
from vent. The four typical polymeric nanocomposites were prepared by mild mixing. The dispersion quality of nano-
CaCO; in the matrix of polymer was characterized by scanning electron microscopy SEM  and the nano-CaCO; was
found to be dispersed in polymer matrix at the nanoscale. The molecular weights of PC and its nanocmposite showed
that degradation did not occurr in the process. The mechanical properties of composites had increased slightly with
the content of 1.5 wt% nano-CaCO;. It proved that the approach was suitable for the preparation with polar and
non- polar polymers.

Key words nano-CaCO; particles Mild-mixing Polar and non- polar polymer Nanocomposite





