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Branched polypropylenes (LCB-PP) with a long chain branch were prepared by the solid-state and molt-state reaction.
Divinylbenzene (DVB), 1,4-benzenediol (RES), and furfuryl sulphide (FS) were used as branching agents of fabricate
LCB-PP/silicate composites. Chemical structures, thermal properties, and rheological properties of the LCB-PP were de-
termined by FT-IR, DSC, TGA, and dynamic rheometer (ARES). The chemical structure of the LCB-PP was confirmed by
the existence of =C-H stretching peak of the branching agent at 3100 cm™. From DSC and TGA results, the melting reaction
was more effective than the solid state reaction in the manufacture of LCB-PP, which was additionally certified by rheological
properties. Based on rheological properties, FS was the best for branching efficiency of PP. Compared to PP, LCB-PPs in-
dicated an increase of complex viscosity in the low frequency and shear thinning tendency, and G-G" plot represented an
increase in elasticity and the heterogeneousness in a melt state. Rheological properties of LCB-PP/silicate composites were
observed with the silicate content. When 5 wt% silicate was added in LCB-PP, distinct changes in the shear thinning and
the slope of G'-G” plots were observed.
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2.1. M= H EX™ PP M=

WA A Z A= tert-butyl perbenzoate (TBPB, 98%, Aldrich)E AH-
B8] 0w, XA 24+ divinylbenzene (DVB, 80%, Aldrich), 1,4-ben-
zenediol (RES, 99%, Aldrich), furfuryl sulphide (FS, 98%, Aldrich)&
AREBISITE PP =L ) ARSPA]A] w371 BB110 (MI 0.5 /10 min)
= ARSIt 52 A AI°]E= vl Southern clayAF2] Dimethyl
dehydrogenated ammonium montmorillonite (Closite 20A)E AME-5}
ol 243 PPE Ax3k] 213l 1/(solid)# &-F(melt) WS- 7t
7+ R3alan, 1732 TBPB (0.0034 g) 9} #-A|A|1 5 obAlli=e] &4
AR 3F, 5 g9 PPoll o] 24 h F9F WHEAZ] & oM ES A AL
ofAlEo] ekAs] AAEY, 37 ZekTel PPE W2 T 255 130 C
2 AAsta A 129171 3tellA 3 h 30 min FeF WFEAIA A
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Table 1 Compositions for a Sample Preparation

Branch agent

Sample Closite 20A (%)
Type Content (%)
PP
PP-T* ) )
PP-D-0-3-S** DVB
PP-R-0-3-S RES 0.3
PP-F-0-3-S
PP-F-0-1-M*** 0.1 )
PP-F-0-3-M 0.3
PP-F-0-5-M 0.5
PP-F-0-7-M 0.7
PP-F-1-0-M FS 1.0
PP-F-1-5-M 1.5
PP-F-20A-1-M 1
PP-F-20A-3-M 3
PP-F-20A-5-M ) 5
PP-F-20A-7-M 7

T* : PP thermally treated at 200 C
S** . S means solid reaction, M*** : M means melt reaction
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Figure 1. FT-IR spectra of the branched PPs.
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Figure 2. DSC thermograms of the branched PPs.
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Figure 3. TGA thermograms of the branched PPs.
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Figure 4. Complex viscosity and G-G" plot of branched PPs.
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