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Please report your samples, experimental method and results, discussion and conclusions. Please add figures and
tables for better explanation.

1. 5X% Name of sample(s) and chemical formula, or compositions including physical form.

(1) Totally-deuterated high-density polyethylene  -(CD,CD,),-
(2) Poly(vinyl alcohol)-iodine complex —(CH,CH(OH)),- + Kl

2. EBRAERUER (EBRHISEKWIEN-TEE. TOEBEEFFEBLTEELY,)
Experimental method and results.  If you failed to conduct experiment as planned, please describe reasons.

For the purpose of improving the quality of polymer materials it is necessary to clarify the
structure-physical property from the molecular level. The crystal structure may be assumed as a ultimate
state of the bulk samples, and the detailed analysis is needed including the clarification of the hydrogen
atomic positions. In the present experiment, at first, the wide-angle neutron diffraction pattern of the
highly-oriented totally-deuterated high-density polyethylene (DHDPE) sample has been measured again
because the sensitivities and their homogeneity of the detectors of i-BIX system were revised. The result
may be one of the most standard examples of the neutron structure analysis of the crystalline polymers.
Another experiment performed in the present study was the measurement of the neutron diffraction
patterns for poly(vinyl alcohol) (PVA)-iodine complex samples. This complex is well known as a
polarizer, the crystal structure of which had been unsolved for a long time. We performed the X-ray
crystal structure analysis of these PVA-iodine complexes as shown in Figure 1. The PVA chains and
iodine chains are arrayed in parallel along the c axis. The unsettled problem in the X-ray structure analysis
is the determination of the spatial positions of the PVA chains in the complex. This is because the X-ray
scattering power of iodine ions is too strong compared with that of C and O atoms, making it difficult to

determine the atomic positions of PVA chains uniquely. The cross-sectional-area of neutron scattering is almost
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2. EBRAERUVEER (DDF) Experimental method and results (continued)

comparable between iodine and carbon atoms, allowing us to determine the positions of these atoms more
accurately than the X-ray analysis. The results should be an important trigger for the improvement of the
polarizer from the industrial point of view. = One example of the diffraction pattern obtained for PVA-iodine
complex is shown in Figure 2, where the diffraction signals collected in one particular detector at the different
timings were summed up together. The conversion of this type of diffraction data to the pattern of the reciprocal
lattice system is now being made, which may give us the so-called fiber diffraction pattern of PVA-iodine

complex sample, useful for the normal analysis process.
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Figure 2 Wide-angle neutron scattering pattern
of PVA-iodine complex collected by a detector in
the time-flight measurement.
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Figure 1 Crystal structure of (a) PVA and (b)
PVA-iodine complex (Macromolecules, 48, 2138
(2015).




