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Material Characterization of Polyolefins by
Synchrotron X-ray and Neutron Scattering
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Synchrotron X-ray and neutron scattering are very useful methods to investigate the hierarchical structure and

structure-property relationship of polymeric materials at a microscopic level. Our company makes extensive use

of quantum beams such as those from synchrotron and neutron sources in cooperation with advanced research

facilities for deeply understanding the nature of polymeric materials. In this paper, we introduce state-of-art

experimental techniques and industrial applications of advanced quantum beam sources to polyolefin materials

as part of our research activities.
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Sample Muw Mw/Mn CXS? (wt%) [mmmm]P [n] Tm (°C) Density (g/cm?3)
zPP 435,000 5.1 4.0 0.91 2.1 160.9 0.901

mPP 364,000 1.9 0.1 >0.99 2.2 160.1 0.905
aFraction soluble in p -xylene at 20°C

b[sotactic pentad fraction determined by 13C NMR
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11078 Comparison of SAXS and SANS features
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Flux Scattered body Scattering Resolution Wavelength Beam size Energy
SAXS ~101/cm? Electron Electron density ~0.1% ~15A ~1mm ~10keV
SANS ~106/cm? Nuclear Scattering length ~10% ~10A ~5mm ~1meV

1zl Neutron scattering length of fundamental
elements
H D C N (6]
Scattering length/fm  -3.74  6.67 6.65 9.40 5.80
fm = 10-°m
Miscible Immiscible
AN <2 2<yN
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18 Characterization of fractionated polymer

samples

Sample name Muw Muw/Mn Mz

d-iPP 15,000 1.44 20,000
h-iPP 16,000 1.38 21,200
aPP 35,000 1.34 44,600
a(P/B) (P/B=80:20)2 32,600 1.30 42,900
a(P/B) (P/B =60 : 40) 32,000 1.50 47,000
a(P/B) (P/B=37:63) 37,000 1.34 47,000
a(P/B) (P/B=13:87) 34,000 1.42 44,300
aPB 26,000 1.44 35,100

#The ratios between propylene and butene in a(P/B)s are molar
ratios
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