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Programme system RIFRAN is designed for automatic identification of polycrystalline substances by the 
qualitative X-ray powder diffraction phase analysis. For this purpose the database containing approximately 
29 000 standards is used. This database can arbitrarily be completed and edited. The gist of identification 
consist in compa,·ison of the peaks of a measured unknown substance with the peaks of standards. This 
identification is refined by using statistical criteria and knowledge of chemical {elemental) composition of the 
analysed .mbstance. The results of identification are presented in alpha-numerical or graphic form on display, 
joined printer or are written in data field. The programme is written in Borland Turbo C++ computer 
language. The system is implemented with a personal computer of class IBM PC/ AT working under operating 
system MS DOS. The authors are willing to give information about further development of the system and 
possibilities of its acquisition or advise how to gain an demoversion of the programme. 

INTRODUCTION 

The analytical identification methods is based on 
comparison of the measured spectra of unknown sub
stance with the database of reference standards have 
obtained a new quality with the start of efficient com
puter technique of PC committee. That also bears 
upon the diffraction phase analysis for which there 
are at present more than 52 000 standard diffraction 
patterns stored in the great.est database and the num
ber of these records increases by about 2 000 items 
every year [1]. Thus it results that the analysis itself 
essentially belongs in the region of bulk data process
ing and an efficient tool in this line is appropriate 
algoritmisation and computational processing of the 
results of analysis. 

This region developed simultaneously with the de
velopment of computer technique. The capacity of 
operating memory, the rate of data transfer, the time 
of storage medium access, the capacity of this medium 
as well as convenient and flexible programming aids 
had influence on algoritmisation of the analysis it
self. From this point of view, we can observe progress 
from the first works by Frevel [2], Johnson and Vand 
[3] or Frevel and Adams [4]. Later, the analytical
programmes were directly implemented with pow
der diffractometer like Sandmann [5] and Diffrac [6].
The last communications were published by Marquart
[7] and Nakhmanson [SJ.A general review of the pa
pers concerned with these problems was published by
Vasiljev and Nakhmanson [9] or Smith and Gorter
[10].

In 1990 Frevel [11] published a set of twenty se
lected and chronologically arranged algorithms for 
automatic powder diffraction phase analysis in such 
form as presented in Table I. 
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At present, the personal computers with IBM PC 
or DEC VAX are used for automatic phase analysis. 
Their use is based on their universality, compatibility, 
on the rate of data transmission and a great capacity 
of operating memory and storage medium. Recently, 
CD ROM [7, 28] was used as storage medium for 
database. A computer of class IBM PC is frequently 
used as an integrated part not only for evaluation 

Table I 

Twenty published programs for automatic diffraction 
phase analysis according to Frevel [10) 

Autor Year Source 

Hanawalt, Rinn, Frevel 1983 12 
Nichols 1944 2 
"Index" 1963 14 
Smith 1963 15 
Frevel 1965 16 
Johnson, Vand 1967 3 
Frevel et al. 1976 17 
Young et al. 1977 18 
Marquart et al. 1979 19 
Edmonds 1980 20 
Frevel 1982 21 
Huang et al. 1983 22 
Cherkuri, Snyder 1983 23 
Goehner, Garbauskas 1983 24 
Lin et al. 1983 25 
Carr et al. 1986 26 
Skrobian, Havlik 1986 27 
Marquart 1986 7 
Jenkins, Holomany 1987 28 
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System RIFRAN (Rychla ldentifikacia Faz Rentgeno
vou Analyzou) predstavuje novu generaci u vo svojom vy
vojom rade, pristupny pre siroky okruh uzivatelbv a pine 
kornpaktibilny s pocitacmi IBM PC/ AT pracujucim pod 
operacnym systemorn MS DOS, alebo DR DOS. Program 
je napfoany v jazyku Borland Turbo c++. 

Zakladna myslienka analyzy spociva vo vektorovom vy
jadreni difraktogramov neznamej vzorky a standardov. 
Analyza spociva v porovnani poloh jednotlivych difrak
cii meranej vzorky s polohami difrakcii standardov ulo
zenych V databaze. Takto ziskane standardy sa V prvom 
kole (,,search") podla predom zadanych obmedzeni pod
robia kriterialnej a chemickej analyze (,,match"). 

l<arta stanclardu, zaracleneho do databazy bola kon
struovana tak, aby bola formalne i funkcne kompaktibil
na so standardnou kartou bazy Powder Diffraction File of 
the JCPDS - International Centre for Diffraction Data. 
c:islovanie kariet je zachovane podl'a PDF. 

Vsetky zapisy SU V binarnej forme. Takymto sposobom 
je zabezpeceny velmi rychly pristup k udajom standard
nych latok ako pre samotnu. analyzu, tak aj pre d'alsiu 
pracu s databazou. 

V sticasnosti obsahuje databaza asi 29 000 standard
nych zaznamov a <latabaza je podla potreby a dostupnosti 
publikovanych u.dajov priebezne clopliwvana. V sucasnos
ti je pozornosf zamerana najmii. na nove materialy, ako 
supravodice, kcramiku a podobne. 

Vysledky analyzy mozu by£ zobrazene podla zelania 
uzivatela v alfanumerickej podobe, v grafickom mode, ale
bo zapisaf ich do datoveho suborn na pamafove medium. 
Vsetky vysle<lky mozno tlacit' na pripojenej tlaciarni. 

Vsctky dalsie informacie o dalsom vyvoji systemu Rif
ran, pdpadne moznosti jeho pouzivania ochotne poskyt
nu jeho au tori, vratane domonstracnej verzii programu na 
5.25" alebo 3.5" diskete. 

Obr. I. Po11uku vyhl'adcivania v otvorenej databcize. 

Obr. 2. Zadciva11ie 1idajov o meranej vzorke.

Obr. 3. Vstupne 1idaje pre kriterici/nu a11alyzu.
Obr. 4. Vystup analyzy na obrazovke pocitaca. 

Obr. 5. Gmficky vystup vysledkov analyzy. 

Obr. 6. Tabulkovy vystup vysledkov analyzy.




