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Report: 
 Over the past few years, we have been developing a method of structure solution for 
polycrystalline materials that exploits the additional information that is available in powder 
diffraction data collected on a textured sample.  This experiment was the sixth in a series 
(MI-385, 01-02-293, MI-482, CH-1318, CH-1526) aimed at adapting the method to 
transmission geometry.  The diagonal displacement of the image plate to increase the 
accessible 2θ range proved to be helpful in the previous experiment (CH-1526), so that setup 
was used again (Fig. 1).  To obtain the the best possible FWHM's, the detector was placed at  
 
 
 
 
 
 
 
 
 
 
Figure 1.  Transmission geometry experimental setup with diagonally displaced detector. 
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the maximum distance of 400mm from the sample.  With this arrangement, a 2θ range of 0 -
35˚ and FWHM of ca 0.06˚2θ can be achieved. 
 The prime interest in these experiments was to examine the reproducibility of the 
experiment and the effects of different sample preparation procedures.  Three samples, all of 
which had been measured in previous experiments, were chosen for this purpose.  They were 
the silicate E-401, silver behenate, and a synthetic form of the zeolite offretite. 
 A full set of data (72 image plate frames, each corresponding to a 5˚ rotation of the 
sample) was collected on offretite.  The sample was then moved along an arc perpendicular to 
the primary beam by ca 70˚ and a second data set was collected.  Such a strategy can be used 
if the cone of data that is missing in the first dataset is required.  In this case, it was simply 
used to check the reproducibility of the experiment.  Each image plate frame was divided into 
19 radial wedges, each corresponding to a 5˚ tilt of the sample, to yield a total of 72x19=1368 
diffraction patterns per dataset. The intensities of all of the reflections in all of these powder 
patterns were extracted using the program Expol [1], and then those of 12 non-overlapping 
reflections were input to the program BEARTEX [2] to determine the texture of the sample.  
The pole figures used for this purpose are shown in Fig. 2.  A careful analysis of the texture 
determined for both measurements shows that the data yield reproducible results. 
 

  
Figure 2.  Pole figures measured for 12 reflections of offretite with the sample at 0˚ (left, texture index 4.18) 
and 70˚ (right, texture index 4.45) along the arc. 

 Comparison of the texture indices (TI) for different sample preparation techniques 
revealed that a sample of E-401 cut from the edge of a specimen smeared and stretched on a 
rubber support (TI=7.85) was much better than one cut from the middle of the same specimen 
(TI=1.85).  It was also better than one prepared using smearing only (TI=3.88).  The sample 
of offretite prepared by smearing (TI=2.74) had a less pronounced texture than those prepared 
by repetitive pressing and folding (see Figure 2).  The latter technique was found to be the 
most reliable and reproducible of all tried to date, and was also used to prepare the silver 
behenate sample. 
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