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IPP/G-RESIN/PE/PICOOM/CRYSTALLIZATION/MONTE CARLO

SIMULATION/EXAFS/MOLECULAR DYNAMICS SIMULATIONS

There are three parts in this thesis. The first part is to investigate the effect of
some 1-butene defects on crystallization and phase morphology of isotactic
polypropylene (iPP) via polarized optical microscopy (POM), differential scanning
calorimeter (DSC) and synchrotron small- and wide-angle X-ray scattering/diffraction
(SAXS/WAXD). The sample of iPP homopolymer is VV30G and samples with short-
branched defects are MT12-s and MT18-s. From isothermal crystallization, 1-butene
defects have some impact on the formation and size of spherulites and accelerate the
crystallization process of iPP. The degree of crystallinities are lower for short branched
PP, which were observed by DSC, SAXS and WAXD. Both crystalline (L) and the long
period (D; amorphous + crystalline thickness) are increased, but the L/D ratio is
decreased for short branched PP.

The effect of bimodal mixed molecular weight and stereo-irregular defects on
crystallization of polyethylene (PE) and iPP models are studied by Monte Carlo (MC)

simulation. In this part, the monodisperse PE, bidisperse PE mixtures and iPP with few



IV

stereo-irregular defects were created based on the coarse-grained chains on a high
coordination lattice, The results showed that monodisperse PE can be achieved within
reasonable computational time and there is phase separation between short and long
chains before crystallization starts for bidisperse PE. The shorter chains crystallize
faster than the long chain components, if their composition is high enough. For iPP
systems, the racemic defects hinder the formation of 3 helices, retard the crystallization
and decrease the crystallization tendency.

The solvation structure and dynamics of cation-doped carboxylated poly(cis-
1,4-isoprene), PICOOM (where M is Li*, K* or Ca®* were used for Molecular Dynamic
(MD) studies but only K* and Ca** were used for EXAFS experiments). The EXAFS
patterns of (PI3pCO0),Ca and PI30COOK were compared with standard materials,
which have known crystal structures i.e. calcium acetate (CH;COO0),Ca and potassium
formate (HCOOK). The solvation structure of (PI3CO0):Ca and PI3pCOOK should be
different from the reference crystals, because the coordination number of the oxygen
atoms around the cation were different. So, a procedure of the fitting EXAFS spectra
using the selected atomic coordinates generated by molecular dynamic trajectories were
used. From the MD-EXAFS fitting results, there have four carboxyl groups with three
groups that give one oxygen each and the other gives two oxygens to solvate the Ca?*
ion to give the average number about 5.4 oxygen atoms for the (PI,COO),Ca system.
In the case of PI,COOK, the first coordination shell of the K* ion is mainly from two

carboxyl groups with give four oxygens to solvate.
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	Isothermal crystallization of isotactic polypropylene with few amount of 1-butene (1BPP) and linear chain (L-iPP) was investigated by synchrotron small- and wide-angle X-ray scattering/diffraction (SAXS/WAXD) and differential scanning calorimetry (DSC...
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