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Table 1 The heat resistance and mechanical preperties of PP, PP/DB-50 ENP and PP/RPS

Composition :

Notched izod

PP/DE-50 ENP/ impact strength Tensile Flexural Flexural HOT

Blend code Sample ) strength strength modulus
nano-CaCO5/Sodium (23%C) (e

(MPa} (MPa) (GPa)

benzonate (J/m)

Neat PP 1 100/0/0/0 64.4 36.5+£0.7 36.2x0.5 1.54+0.03 106.8
PFP/nDB-50 ENP 2 100/10/0/0 129 - 32.0x0.4 31.6+0.5 1.3 £ 0.04 99.7
PP/nRPS 3 100/8/2/0 167 32.9:0.5 31.5:£0.6 1.34+0.06 98.0
4 100/6/4/0 204 34.120.6 32.6+0.3 1.38+0.07 104.2
5 100/4/6/0 209 34.6+0.2 34.2+0.9 1.48+0.08 105.2
PP/yDB-50 ENP 6 100/10/0/1 186 33.910.6 35.0+0.5 1.53+0.06 116.0
PP/yRPS 7 100/8/2/1 221 34.620.5 36.0+£0.2 1.57+£0.01 116.4
8 100/6/4/1 230 36.0+0.5 35412 0.9 1.49+0.08 116.8
9 100/4/6/1 236 36.5+£0.8 38.910.3 1,70+ 0,04 120.5
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Fig. 1 TEM micrograph of PP/RPS samples

BRI THY, EXFumEsH—REREH.
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B &, B2 4 50 nm BISI2K CaCO, BT T M
BRI X PP LR 440K CaCO, Y T R
¥ F N3 540 807E PP A (LE 2 FIE 3).

3#) PP+ 10 wt% nRPS(8:2); 5#) PP+ 10 wt% nRPS(4:6); 7# ) PP+ 10 wt% yRPS(8:2); 9# ) PP+ 10 wt% yRPS(4:6)

& *. i

Fig. 2 TEM micrographs of PP/nDB-50 ENP and PP/nRPS samples

(2

2# )PP+ 10 wt% nDB-50 ENP; 3# ) PP+ 10 wt% nRPS(8:2); 5# ) PP+ 10 wt% nRPS(4:6)

Fig. 3 TEM micrographs of PP/yDB-50 ENP and PP/yRPS samples
6# )PP + 10 wt% yDB-50 ENP; 7# ) PP+ 10 wi% yRPS(8:2); 9# ) PP+ 10 wt% yRPS(4:6)
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Table 2 Thermal properties of samples investigated

Sample Blend code Composlionl: PP/DB-50ENP/ T. 7. Tu-T. AH, X,

nano-aC0;/Sodium benzonate (C) {C) (T} (3/m) (%)
1 PP 100407040 115.1 162.5 47.4 95.9 46,3
2 PP/nDB-50ENP 100/10/0/0 114.7 162.2 47.5 .0 46 .8
3 PP/nRPS 100/8/2/0 115.8 162.8 47.0 99.0 47.8
4 100/6/4/0 118.5 163.7 45.2 98.9 47.8
5 100/4/6/0 117.6 163.2 45.6 102.0 49.3
6 FP/yDB-50ENP 100/10/0/1 127.2 165.0 37.8 102.7 49.6
7 PP/yRPS 100/8/2/1 128.4 165.0 36.6 104.9 50.7
8 100/6/4/1 129.6 165.3 35.7 105.3 50.8
9 100/4/6/1 131.1 166.2 35.1 106.0 51.2
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Fig. 4 DSC curves of samples 1 # and 9 # by cooling the
melts from 2107C to 50°C at 10 K/min
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Fig. 5 Polar light micrographs of samples 1 # ,5# and 9 #
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Fig. 6 XRD spectra of samples investigated

Table 3 Content of 3 crystal of samples investigated

Sample Content of 2 crystal{ % )
1 10.9
5 21.9
9 15.0

HBEN PRETE BXPRIETH, 54 PP H
LA PPRAXKESEZN P RASENE
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WLOMET pEMERK. SN pREERE
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Kot BEE/D, EAEERRES S BN, yRPS
XPPHIBBIEASERRE SRERERBNR
(WE 7). F&, ERBRESBEHRNERT (44
F184# ),PPmRPS 1) K {EF1 PP/yRPS £ K {HH £
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Table 4 Effect of CaCO; content in RPS on the isothermal crystallization kinetic parameters for PP/RPS composites
Composition ;
Blend code Sample PP/DB-50 ENP/nano-CaCO5/ T.(C) K n &y (min)
Sodium benzonate
PP/aRPS 4 100/6/4/0 139 0.0374 2.62 17.8
140 0.0157 2.67 23.1
141 0.0158 2.48 29.3
142 0.0134 2.37 37.1
PP/yDB-50 ENP 6 100/10/0/1 139 1.30 2.78 4.18
140 0.622 2.7 5.48
141 0.296 2.79 7.06
142 0.259 2.58 3.76
PP/yRPS 7 100/8/2/1 139 1.80 2.85 3.60
140 1.20 2.70 4.50
141 0.840 2.62 5.39
142 0.373 2.66 7.13
8 100/6/4/1 139 6.95 2.60 2.42
140 4.81 2,52 2.89
141 1.30 2.76 4.23
142 0.912 2.58 5.36
9 10074/6/1 139 22.0 2.67 1.54
140 17.2 2.46 1.76
141 12.0 2.31 2.13
142 5.22 2.49 2.82
07 Fi . £ PP/ T % 8 B¢ /nano-CaCO; = WK E G H

0.6- '\
05} \

0ab

1/t (min™)

o T#
0.1t g
0.0l t ¢ —¢ 44
139 140 131 142
7.(O

Fig. 7 The reciprocal of half-time of erystallization{ 1, )

versus crystallization temperature for samples investigated
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STUDIES ON THE RELATIONSHIP BETWEEN STRUCTURE AND PROPERTIES
FOR TERNARY PP NANOCOMPOSITES WITH SPECIAL
“SALAMI” LIKE STRUCTURE

SU Xinging'*, QIAO Jintiang’, HUA Youging', LIU Yiqun’, ZHANG Xiaohong® ,
GAO Jianming’ , TAN Banghui’, SONG Zhihai’
(* College of Maserials Science and Engineering , Beijing University of Chemical Technology , Beijing  100029)
(* Begjing Research Institute of Chemical Industry . China Petroleum and Chemical Corporation, Beifing 100013)

Abstract Addition of elastomer to PP can greatly improve its impact resistance, but at the cost of decrease in
propetties like stiffness and heat resistance. Intreduction of inorganic particles into PP can lead to fairly high
stiffness, but at the cost of lower fracture toughness. Therefore, to improve the overall performance of PP, a ternary
blending method of PP with both rigid inorganic particles and soft elastomeric inclusions has attracted much attention
because of its potentiality in achieving both high stiffness and high toughness. A new termnary nanocomposite of PP/
styrene-butadiene rubber/nano-CaCO, was prepared by melt-blending, and its properties and crystallization behavior
were investigated . TEM photographs show that the nanocomposite has a “sea-island” microstructure with a “salami”
like structure in the dispersion phase, where the nano-CaCOQ; particles are embedded in styrene-butadiene rubber
particles . This unique phase structure gives the PP nanocompesite excellent properties in impact resistance, stiffness,
heat resisiance and crystallization rate. Also studied were the effect of the introduction of sodium benzoate and the
content of nano-CaCO, on the ternary PP nanocomposite’ s phase structure, crystal form and crystallization kinetics
and the effect of the particle size of dispersion phase and the content of 8 crystal on the nanocomposite” s properties .
It was found that increase of the content of nano-CaCQ, particles and introduction of sodium benzoate into PP ternary
system lead to a decrease of the dispersion phase particle size within PP matrix and a great increase of crystallization
rate, and consequently result in the remarkable improvement of impaci resistance , stiffness and heat resistance of the
PP composite.

Key words Polypropylene, Nano-CaC(,, Nanocomposite, “Salami” like structure, Crystallization



