12. ADVANCESIN POWDER DIFFRACTION

peaks by the recently developed profile-fitting method
[Huang and Parrish Ad v. X-ray Anal. (1978}, 21, 275].

In the intermediate case of partial overlapping {only

some of the values of Kii = 0), the system of equations

(1) and (2) could be solved as was suggested by Majumdar
et al. [J. Appl. Crystal (1972) 5, 343)] for a similar

problem. The following conditions should be derived in

order to perform the phase analysis: 1) The number of

analytical peaks should be extended up to m > n.

2) TFor each phase at least n-1 peaks &' with Ki£‘= 0

should be found. 3} At least one phase of the remain-
ing n-1 should contribute to these %' peaks. Under
these conditions the complete number of eguations (1)
and (2) nm+n is egual to the number of unknowns:

n? of X,. and nln~{n~-1)] = nm-n“+n of K,,. A least-

squares-”procedure for the refinement of n and KRi

should be performed if the number of samples and analy-
tical peaks exceeded the above-discussed minimal values
of n and m, respectively.

12.2-04 CORUNDUM - A REFERENCE FOR PHASE ANA-
LYSIS WITHOUT PROBLEMS? J.Zabraczky and P.Gadd
Res.Eng.& Prime Contr.Center of the Hung.Alumi-
nium Corp.,H-1389 Budapest P.0.B.128 Hungary

Corundum (a-Al,03;) has been adopted as a stan-
dard material for the experimental determination
of the I/IC reference intensity ratio.Realizing
the advantages, in diffraction phase ana-
lysis, of the availability of this parameter,
recently the PDF of the JCPDS included in the
set of data published for each material - when-
ever practicable - the value of I/I.. The app-
lication of this information is straightforward,
provided a batch of the same corundum as used
for the original determination is possessed.
Having tried some commercially offered good qua-
lity corundum samples, we found by texture
goniometer measurements that this material is
rather sensitive to [001] uni-axial preferred
orientation. The absolute intensity diffrac-
ted depends a great deal upon the way of pre-
paration (oxidation of metal or via sodium alu-
minate, temperature history,additives and sub-
sequent grinding). Kiss,A.B.& Gadd,P. {M.Kém.Fo-
lydirat 84,289,1978) showed the effect of Na
impurities on the IR and X-ray data of corundum.
Probably anmy corundum will yvield observations
good for analytical estimates. However,if the
accuracy stated for some reference intensity ra-
tios (% 2-3 % deviation) should be fully explo-
ited in guantitative determinations, the 5-10 %
deviations measured between the reflected inten-
sities of different corundum samples (Linde,De-

gussa,Norton,Feldmiihle,Hungalu) become disturbing.

It can be concluded that further international
agreements are needed to diminish this component
of uncertainty in comparative diffraction .phase
analysis.
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12.3-01 THE REFINEMENT OF UNIT-CELL PARAME-
TERS FROM POWDER DIFFRACTION DATA USING STRUC-
TURE FACTORS. A.V.Chichagov, V.V.Surikov,
L.N.Ivanova, Institute o% Fxperimental Minera-
logy, USSR Ac, Sci., Moscow District, USSR

A Portran-Algol program for the refinement of
unit-cell parameters,using the automatic in-
dexing of experimental reflections from the
list of theoretical reflections allowing for
their weight,has been writiten for the BESH-6
computer. Facilities include:

1. Calculation of thed -ordered list of theo-

c

retical reflections with the C& angle positi-
<

ons, (bkl), indices and /;, intensities with

rejection of the following reflections:

a) forbidden by the space group, b) equivalent

c¢) deliberately forbidden, d) with the angle

positions outside the given angle range,

e) with the normslized intensities below a

given threshold value.

2. Preliminary refinement of unit-cell para-

meters through the ;ninimization of thed-fun-

ction %?mg/Jané%-5202Z%;/z by the flexi-

ble Simplex method. At each refinement step

the optimization process allows for the i-th
experimental reflection to be matched to the

ik-th theoretical reflection (hkl)k with the
R c

Qz/f "f—_ Vme

3 is the summation index for the theoretical

reflections that have the same angular posi-

tion but differ in their intensities). The
program allows for three types of the weight

factor:

Viy =7~a/4 B/,

2 ~L1(V2-1)/4 G /6)7 ",
Vi =exp[~(n2(a Gy /)4

4 é%f=éaaéb2 ; a is the preset constant
which determines the angular range where the
weigkffactor operates; if b2;<é7, the weight
is ignored; 2G; is the half-width of the i-th
experimental reflection calculated from:

(26)%=mlg?@+ntyG+( (m, », 1 are

ven constants)

3. The final refinement of the unit-cell para-

meters by minimizing the linearizedd -function
for the set reflection indices obtained at

the optimization stage as well as the calcula-

tion of confidence limits and correlation co-

efficients of the parameters.

The program needs as input: the list of the

(7?2%77, the trial parameter values, the li-
miting index values, and the information ne-
cessary for calculating the 1list of theoreti-
cal reflections.

maximum weight
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