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X-ray Analysis of Obscure Polymer Structures.
Application of Image-plate Detector

Shintaro Sasaki

Japan Advanced Institute of Science and Technology,

I-1 Asahidai, Tatsunokuchi, Ishikawa 923-1292

Image-plate detectors are now widely used to acquire two-dimensional X-ray scattering patlerns of polymers as the
numerical data manageable on computers, and to derive quickly the accurate information underlying the pattern. Our
system workable on personal computers does not require for the fiber axis to be normal to the incident beam. Data
collections, including integration over pixels, calculation of reciprocal-space coordinates, Lorentz and other corrections,
peak detection, spline separation of background scattering, as well as extractions of azimuthal and layer-line intensity
distributions, are performed with the scattering geometry defined with the aids of positions of appropriate reflections. If
the oriented sample were just tilted so as to diffract a certain meridional reflection, its integrated intensity corrected for
Lorentz factor would be obtained without meridional singularily problem. The present system was applied to analyses
of molecular orientation, crystallinity, and line profiles in comb-like copolyacrylates, and in combination with linked-
atom Rietveld technique to crystal-structure analyses of poly(p-phenylene sulfide), poly(t-lactic acid), and even of

semi-amorphous powder samples of electrically-conductive aromatic polymers.
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Fig. 1. Geometry for planar IP.

Fig. 2. Polanyi’s condition for linear lattice.
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Fig. 4. Geometry in reciprocal space.
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Fig. 5. Crystal structure of poly (p-phenylene
sulfide).
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Fig. 8. Structures in PA18-x’s.

Fig. 9. X-.ray diffraction pattern of oriented PA18-
100. The orientation direction is vertical.
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polymer notation
poly(p-phenylene) PPP
poly(2,2’-bipyridine-5,5'-diyl) PBPy
poly(3,3’-dimethyl-2,2"-bipyridine-5,5’-diyl) P3MBPy
poly(2,2’-bithiazole-5,5’-diyl) PBT:
poly(4,4’-dimethyl-2,2>-bithiazole-5,5’-diyl) P4AMBTz
poly(thiophene-alt-2,3-diphenylquinoxaline) PThQx(diPh)
poly(3-methylthiophene-2,5-diyl) P3aMTh
poly(anthraguinone-1,5-diyl) PAQ .
poly(4,8-dinitroanthraquinone-1,5-diyl) PNAQ

Fig. 11. Electrically-conductive polymers.
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Fig. 12. X-ray diffraction curves of HT-P3MTh (a}

and rand-P3MTh (b). Solid line: calcu-~

lated by linked-atom Rietveld method. Bro-
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Fig. 13. Crystal structure of HT-P3MTh.
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