
12. ADVANCES IN POWDER DIFFRACTION C-365 

12.1-10 STANDARD REFERENCE t1ATERIALS FOR X-RAY 
POWDER DIFFRACTION, Camden R. Hubbard, 

National Bureau of Standards, Washington, DC 20234 USA 

Standard Reference rlaterials (SRns) from the National 
Bureau of Standards are samples or artifacts certified 
for one or more chemical, physical or engineering 
parameters. Today, nearly 1000 different SRtls are 
available including nine SRt1s for x-ray powder diffrac­
tion quantitative analysis and instrument calibration. 
All of these have been certified within the last three 
years. 

SRtl 640a (Si powder) 28 Standard is a replacement for 
SRM 640. SRN 640a is primarily used as an internal 
standard for the calibration of peak position in 
powder diffraction patterns. With calibration, peak 
positions can be measured accurately to better than 
0.01° 28. SRrl 675 (Fluorophlogopite) Low 28 Standard 
is intended to complement SRM 640a by providing two low 
28 calibration lines. Use of SRrl 675 at 28 > 30° 
limits the accuracy to 0.01 to 0.02° due to a sample 
penetration-microcrystallite effects. 

SRMs 485a, 486, 487, 488 Austenite in Ferrite and 
SRtt 493 Spheroicti'zed Iron Carbide in Ferrite are 
certified for percent Austenite and Iron Carbide, 
respectively. SRM 1878 Respirable Quartz is certified 
for the percent crystalline quartz content. Each of 
these SRt.ls can be used as primary calibration standards 
or for checks on laboratory procedures. 

SRM 674 is a set of five powders (a-A1 203,ZnO, Ti02 , 
Cr203, CeOz) to be used as X-ray Powder Diffraction 
Intensity Standards. The relative intensities of the 
major lines and Reference Intensity Ratio (!/Ic) for 
each phase have been certified. They can be used for 
instrument per.formance checks and quantitative analysis 
by the internal standard method. They are 
also useful for semiquantitative analysis 
when published or calculated IIIc values are used as 
calibration constants. 

Current research is leading toward certification ofoa 
t·lg0 crystallite size standard ('U SOD, 1000 and 1500A 
mean crystallite size), a respirable powder cristo­
balite standard and an instrument diffraction line 
profile standard. Input from the diffraction community 
on their calibration needs is encouraged. 

12.1-11 SYNCHROTRON X-RAY POWDER DIFFRACTION. By 
W. Parrishi , M. Hart:!: and T. C. Huan1lt, tIBM Research Laboratory, 
K41/281, San Jose CA. 95193, USA, +Wheatstone Laboratory, Kings 
College, Strand, London WC2R 2LS, UK. 

This paper describes the preliminary results obtained at the Stanford 
Synchrotron Radiation Laboratory. The purpose of the study was to 
determine the optimum instrumentation and techniques for various types 
of powder diffraction experiments, and to evaluate the results obtained 
with the paranel beam optics compared to conventional focusing geome­
try with X-ray tubes. A number of synchrotron powder studies using 
energy dispersive detectors have been reported and also a recent study at 
CHESS using monochromatic radiation and Si( 111) analyzer which gave 
very narrow diffraction peaks [Cox, Hastings, Thomlinson and Prewitt, 
Nucl. Inst. Meth. (1983) 208,573]; these were mainly aimed at structure 
refinement with the Rietveld method. 

~ The easy wavelength selection permits several experiments that are 
impractical with X-ray tubes, e.g., obtaining patterns with wavelengths 
chosen near the absorption edges, separating a mixture pattern by intro­
ducing anomalous dispersion into one of tHe phases, and high precision 
lattice parameter determination by moving reflections to 28s near 180°. 
The elimination of the Ka doublet and focusing aberrations gives smaller 
instrument function corrections and better results with profile analysis 
methods both for line broadening studies and crystal structure refine­
ment. Preferred orientation can be determined by using the specimen in 
reflection and in transmission without changing the diffractometer. 

The instrumentation uses the white beam from the ring, a channel (220) 
silicon monochromator mounted on the first diffractometer, diffraction 
from a thin foil as a morutor, a second diffractometer with vertical plane 
scanning driven by a high resolution stepper motor, vacuum chamber 
with rotating specimen, anti-scatter slits, and a scintillation counter. The 
automation is provided by an IBM personal computer programmed by G. 
L. Ayers for this application. We are indebted to C. Erickson who 
prepared the instrumentation and G. Lim for experimental aids. The 
support of the Stanford Synchrotron Radiation Laboratory staff is also 
greatly appreciated. 

12.2-1 SEARCH/MATCH: PATTERN RECOGNITION WITH 
REDUCED STANDARD DATA. By I:. f..: Huang and W. Parrish, IBM 
Research Laboratory, K41/281, San Jose CA. 95193, and B. Post, 
Polytechnic Institute of New York, Brooklyn NY 11201, USA. 

We have previously reported successful Search/Match results using 
twelve of the largest d reflections of the standards [Huang, Parrish and 
Post, Adv. X-Ray Anal. (1983) 26,93]. In this paper, we show that the 
twelve intensities of the standards'may also be eliminated and only the 
first twelve d's are generally required for successful Search/Match by 
computer. Although a smaller number of d's can identify high symmetry 
compounds, mh.-tures with low symmetry phases require more. 

The advantages of using smaller size standard files in Search/Match 
analysis include the reduction of the computer storage space, increased. 
Search/Match speed and elimination of problems from incorrect intensi­
ties arising from preferred orientation, different diffraction geometries 
and other factors. This development has considerable practical impor­
tance because of the recent rapidly expanding use of personal computers 
in laboratory automation. The smaller standard file reduces the I/O 
time. The computer read time required for the 12 d/I pairs standard file 
was about 60% of that for the complete standard file, and 30% for the 
reduced 12 d's file. 

The use of smaller standard files may also reduce the experimental 28 
range and therefore the data acquisition time. The following table 
shows the maximum 28 for Cu Ka of the JCPDS File. For example, half 
of the regular in organics subfile ended below 69°28, and half the re­
duced 12 d's file completed before 43 0. 

Substance File !> '.4 

Inorganics All d's 69° 88° 
12 d's 43 57 

Organics All d's 46 53 
12 d's 26 31 

Since the maximum 28s of the 12 d's standard patterns are about 40% 
smaller, the experimental range required for recording the pattern of the 
unknown can generally be reduced. 


