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Abstract: Branched polypropylenes (PP) with long chain branch were prepared by solid state reaction with three
different branching agent of 0.3 wt% content. The chemical structures, non-isothermal crystallization behavior and
complex viscosity of the branched PP were investigated by FTIR, DSC, optical microscope, and dynamic rheological
measurement. The chemical structure of the branched PP was confirmed by the existence of =C-H stretching peak of
the branching agent at 3100 cm™. There was no distinct change in melting temperature in case of PP-D-0-3 and PP-F-0-3,
but PP-H-0-3 indicated a decrease in melting temperature. The decrease in melting temperature was interpreted by the
fact that the degradation reaction of PP was more dominant than branched reaction, and confirmed by a decrease in
complex viscosity. The non-isothermal crystallization behavior of the branched PP was analyzed using by Avrami
equation. The Avrami exponent of PP was 3, and the values of the branched PP with DVB and FS were below 3. The
activation energy of PP calculated by Kissinger method was 25 kJ/mol, and there were no big difference in activation

energies of the branched PPs compared to PP.
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Table 1. Abbreviation and Chemical Structures of Chemicals

Abbrev-

Chemical name . Chemical structure
1ation

Initiator  fert-butyl perbenzoate TBPB CsH;COOOC(CH;);

Divinylbenzene DVB \L< P

Branching .
agents 1,4-Benzenediol HQ "°OO"
Furfuryl sulfide FS [ °]/‘ \s/\[‘ jl

SRt 2ol A AL & obM EE A A G obAlE o]
AR PPE 37 ZehaFo] YL 130°C, A E97]
alellA] 3A17F 303 Bt WHEAIA EAF PPE A X3S
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71(DSC) A& Wz 71 F2+9 TA Instruments DSC
Q0% 04315 om, $e&E 10°COR 33 YAEEE
1, 5,10, 20 °CE W7 st T3, BE IS 4

Or=HQ,FS

Figure 1. Chemical structure of the branched PPs.

Table 2. Compositions and Thermal Properties of the
Branched PPs

Branch agent Thermal properties

Peak temperature(°C)

Sample Content T - -
Type (32(;3 (08) Cooling rate(°C/min)
1 5 10 20
PP - - 164 120 114 110 105

PP-D-0-3 DVB 0.3 164 128 123 116 112
PP-H-0-3  HQ 0.3 161 130 123 120 115
PP-F-0-3 FS 0.3 164 129 122 118 113
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Figure 2. FT-IR spectra of the branched PPs.
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Figure 3. DSC thermograms of the branched PPs.
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Figure 4. Cooling curves of the branched PPs.
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Figure 5. Relative crystallinities of the branched PPs
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Figure 6. Complex viscosities of the branched PPs.
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Figure 7. Avrami analysis of the branched PPs.
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Table 3. Avrami Exponents and Activation Energies of the
Branched PPs

—1°C/min —10°C/min Activation
Sample energy
n K(x10®) n K(x10°%)  (KJ/mol)
PP 3.05 1.10 3.23 1.45 25.862
PP-D-0-3  2.98 0.98 3.07 2.09 24.608
PP-H-0-3 337 0.16 3.52 0.49 27.907
PP-F-0-3 299 1.15 3.14 3.02 25.296
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Figure 8. Kissinger analysis of the branched PPs.

Figure 9. Optical microscope photos of the branched PPs.
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