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X-ray powder diffraction employing large radius camera and Imaging Plate
Masayasu Kurahashi, Kazumasa Honda and Midori Goto
National Chemical Laboratory for Industry

Large-radius camera and Imaging Plate are employed to collect high angle
resolution powder diffraction data so as to solve unkown organic structures by X-ray
powder diffraction. The data collection and reduction processes are reviewd in detail.
Some comments and explanations for the improvement of this technique are included.
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Fig.1 A flow chart for the structure determination
by X-ray powder diffraction.
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Fig.3 Transformation of the coordinate system.
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Fig.4 A pressing zig to make densely packed
powder samples.
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A comparison of the single line and the
complete diffraction annulus data(sample:
L-alanine).

The S/N was improved when the data of a
wide steric angular range was averaged.
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Fig.6 A schematic explanation for averaging the intensities. As the circular
radius interval decreases, the angular resolution increases. For
example, 28 intervals are (a) 0.02° (b) 0.01°.
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Table 1 A comparison between the camera and the diffractometer technique.

a — GLY . a - glycine NH, - CH; -COOH

B — ALA . B -alanine NH; —(CH,),—COOH
4 — ABA : 4-aminobutylic acid (CHp),~COOH
5 — AVA : 5-aminovaleric acid NH,—(CH,),—COOH
6 — ACA : 6— aminocaproic acid NH; —(CH,)s —COOH
7 — AHA : 7- aminoheptanoic acid NH; —(CH,)s—COOH
8 — ACA : 8- aminocaprylic acid NH; —-(CH,); ~COOH
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Fig.8 The crystal structure of 5-aminovaleric acid
determined by the powder diffraction data.
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Table 2 Cell dimensions of aminocarboxylic acids.
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Fig.9 A comparison between the large radius
camera and the PFPD data(sample: ZSM-5).
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Fig.10 (a) Guinier photograph of 6-aminocaproic
acid obtained by a conventional X-ray
source.

(b) I vs 20 a selected region of (a)

(c) deconvolution of (b)

(d) I vs 29 as observed by the large radius
camera with R=573.0mm
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