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The R&D Trends of High
Performance Polypropylene
(PP nano-hybrid composites)
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» HDPE
+ LDPE/EVA
+ LLDPE

* Thermoplastic
Elastomer

» Adhesive Resin
* Nano Hybrid PP
* HMS PP
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c= 12
PP AI2E 31
5 ¥HE ECIAE MAI =R U= (99 ME/M &4 WAH )
=2 2006 2007 2008 2009 2010 2011 AAGR
PP 40,817 43,329 45,872 48,313 50,663 53,210 5.40%
HDPE 28,289 29,846 31,344 32,763 34,048 35,572 4.70%
LDPE 35,587 37,185 38,705 40,084 41,381 42,860 3.80%
PS 15,144 15,666 16,133 16,542 16,967 17,449 2.90%
PVC 32,721 34,487 36,207 37,564 38,898 40,531 4.40%
SHAI 152,558 | 160,513 | 168,261 | 175,266 | 181,957 | 189,622 4.45%
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- TSOP : Toyota Super Olefin Polymer
- MI : Melt Index (E8XI=, 9/10min)

IeuE,

- FM : Flexural Modulus(=2 kgf/cm]
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PPO] Filler S2I310l IIE & JHM

Talc Contents
si= ASTM | o9 PP
10% | 20% | 30% | 40%
uc D 792 glor 0.9 0.97 1.07 1.16 1.24
=8 HPC % 1.5 1.4 1.2 1.0 0.9
oIFTT D638 | kgflon 280 320 330 310 320
SZIEINE D790 | kgflfa | 14,000 | 19,000 | 25,000 | 33,000 | 40,000
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Filler(fl 23t 2% 1} *
B Halpin-Tsai Equation

M, (-mnc,)

m

- M: &M E [ ¢ : composite, m : matrix, r : reinforcement ]
- C, : reinforcement?| volume fraction

- ¢ :shape factor [ aspect ratio, L/D )

- 7 :reingorcement?t matricCl modulus 2t H|

( Reference : M,van Es, Thesis Technical University Delft. The Netherands, 2001 )

ZE : Fillerfil 2l BT 1= Filler®] ZE, & ZH(FI),
J2l1 Aspect Ratiod} 2 £8 HE.
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m 8t : Montmorillonite
r EH
m Z0]: 200 ~ 1,000 nm
E S :1nm 2 Z0]200~1,000 I MZE X
B Aspect ratio (L/D) : 200 ~ 1,000 ( cf : Talc®] ZS 200 00})

Formula : (Al JFe,Mg,)(SisAl,)0;4(OH),
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st Test HitH Unit Neat Talc & & Nano Clay &&
(ASTM) PP | 10% | 20% | 3% | 6%
ac D 792 glon 0.9 097 | 1.07 | 0.92 | 0.94
F=8 HPC % 1.5 1.4 1.2 1.2 1.1
== D 785 R 95 94 94 95 95
OIxpAUT D 638 koffort | 280 320 330 310 320
SIEME D 790 keffer | 14,000 | 19,000 | 25,000 | 18,500 | 21,500
gHERT D 648 (® 114 136 136 120 121

- QA EMEZEHAME) H PP/Talc IHH] 5~30% A&} IIs
FE ZFo gt HA
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