
TUTORIAL QUALX 

 

The QUALX folder contains:  
 

 DEFAULT folder 

 NO_DEFAULT folder 

 

 

 DEFAULT folder 

It contains: Sample_2.dat [the file containing the experimental profile counts, in case of a four-phase 

mixture (Sample 2), laboratory data, Cu K1,2 radiation]; Sample_2_True_Phases.docx [the file 

providing the true crystalline phases and their true weight percentages (wT) of Sample 2]; 

Sample_2_Round_Robin_QPA_CPD.pdf [the paper in which the outcomes on Quantitative Phase 

Analysis (QPA), provided in the file Sample_2_True_Phases.docx, are given]. 

 

Sample 2 is a four-phase crystalline mixture (inorganic sample) belonging to a set of test mixtures 

prepared for the Quantitative Phase Analysis (QPA) Round Robin, organized by the International 

Union of Crystallography (IUCr) Commission on Powder Diffraction (CPD). This sample presents 

problems due to preferred orientation effects, caused by the presence of Brucite that is characterized 

by flat hexagonal plates inducing preferred orientation along [00l] direction. 

To run QUALX on Sample 2 to carry out the qualitative phase analysis by a default Search-Match 

run, inquiring the POW_COD database: 

o Click on QualX icon 

o File in the upper Menu 

o Import Diffraction Data 

o Select the experimental profile counts file ‘Sample_2.dat’ 

o Open 
o Click on OK to set the wavelength 

The powder diffraction pattern is visualized 

o Select Search  >  Search Match in the main Menu 

 

QUALX will automatically perform: a background estimation and subtraction from the experimental 

diffraction pattern; a peak-search supplying a set of peak positions (2p) and intensity (Ip) values; a 

search for the candidate database single phase pattern(s) best matching the experimental powder data. 

At the end of the Search-Match step on Sample 2, QUALX provides a list of 172 plausible phases 

ranked according to a decreasing value of a Figure of Merit (FoM): 
 

 
 

The values of (2p, Ip associated to the experimental peaks are provided on the upper right side of 

the QUALX window, in the columns ‘Exp-2th’ and ‘Exp-I’, respectively.  Each time one of the 

plausible phases (identified by the POW_COD entry number in the ‘CARD’ column of the results 

list) is selected by left click of mouse, the 2 and intensity values of the calculated reflections 

associated to the crystal phase are provided in the two columns labelled by the ‘CARD’ number on 



the right of the ‘Exp-I’ column; the calculated reflections, belonging to the selected POW_COD entry 

and matching the (2, I values of the experimental peaks, are highlighted. 

 

To accept the selected phase  

o Click on the  button on the right side of the QUALX window (the POW_COD  entry  # 

900-7060, concerning Fluorite, is accepted) 

As soon as a possible database phase is graphically accepted, its contribution is subtracted from the 

list of experimental (2p, Ip values, obtaining an updated set of (2, I) values. The FoM is calculated 

again by taking into account the updated (2, I) values. 

o Click on  button to accept the next phase in the list: Zincite (POW_COD entry No. 901-

1662) 

o Click on  button to accept the next phase: Corundum (POW_COD entry No. 900-8081) 

 

The next plausible phase in the list, not already selected, is Brucite (POW_COD entry No. 100-

0054) 

o Click on  button to accept Brucite (POW_COD entry No. 100-0054). 

The main experimental peaks are justified by the matched calculated reflections associated to the four 

identified phases (i.e., Fluorite, Zincite, Corundum, Brucite): the results of the qualitative analysis 

are correct. 

Since the POW_COD entries contain also the information on the Reference Intensity Ratio (RIR) 

value (i.e., I/Ic), each time a crystal phase is accepted, a semi-quantitative analysis is also performed 

by QUALX and the weight percentage is given in the last column (‘S-Quant’). 

The reliability of the semi-quantitative analysis strongly decreases with the increasing of the 

complexity of mixtures and/or, in case of strongly overlapping phases and/or preferred orientation 

effects and/or presence of amorphous and/or missing phases, etc… 

 

 

In case of Sample 2, due to the preferred orientation effects, the estimation of the weight percentages 

(‘S-Quant’ column)  is affected by not negligible errors, especially in case of Brucite: 

 

 

 
 

 

 

 NO_DEFAULT folder 

It contains: smrr-3.dat [the file containing the experimental profile counts, in case of a two-phase 

mixture (smrr-3), laboratory data, Cu Ka radiation]; smrr-3_True_Phases.docx [the file providing 

the true crystalline phases and their true weight percentages (wT) of smrr-3]; smrr-

3_Round_Robin_QPA.pdf [the paper in which the outcomes on Qualitative Phase Analysis (QPA), 

provided in the file smrr-3_True_Phases.docx, are given]. 

 

smrr-3 is a two-phase crystalline mixture (pharmaceutical sample) belonging to a set of test mixtures 

prepared for the ‘Search/match Round Robin 2002’ on Qualitative Phase Analysis.  



The sample consists of a mixture of two thalidomide polymorphs [named  and b or III and I] whose 

true weight fraction (wT ) is 50% for both. The corresponding POW_COD entries are: No. 151-3335 

() and No. 151-3336 (). 

 

A default search-match procedure by QUALX is not able to find, in the list of the results, both the 

thalidomide compounds but only the Thalidomide  (POW_COD entry No. 151-3336). To verify its 

failure, run QUALX on smrr-3 to carry out the qualitative phase analysis by a default Search-Match 

run, inquiring the POW_COD database: 

o Click on QualX icon 

o File in the upper Menu 

o Import Diffraction Data 

o Select the experimental profile counts file ‘smrr-3.dat’ 

o Open 
o Click on OK to set the wavelength 

The powder diffraction pattern is visualized 

o Select Search  >  Search Match in the main Menu 

 

At the end of the Search-Match step, QUALX provides a list of 2902 plausible phases ranked 

according to a decreasing values of a Figure of Merit (FoM), among which the POW_COD entry No. 

151-3336 (Thalidomide ) is second in the list, and the POW_COD entry No. 151-3335 (Thalidomide 

) is missing: 

 

 
 

The absence of the Thalidomide  can be due to one (or more than one) unsatisfied criterion guiding 

the search-match default step. One of these search-match criteria is related to the check of the 

strongest lines of a candidate phase. In a default search-match step this check is active, consequently 

a database crystal phase is considered plausible only if its three strongest lines are matched by 

experimental peaks. In case of very broad experimental peaks (as it is for smrr-3) it can happen that 

a correct phase is not considered plausible by QUALX because at least one of its three strongest 

calculated lines is not matched by the experimental peaks.  

This drawback can be avoided by deactivating the check of the strongest lines during the search match 

step. It can be done by selecting: 

 

o Search  >  Search-Match Option in the main Menu  

To remove this option click on the check button ‘Check strongest peaks’, as in the following 

windows: 



 
 

o OK  

o Select Search  >  Search Match  

The not default search-match is characterized by an increase of the matched entries and, 

consequentely of computing time. At the end of the not default search-match step the results list 

contains both the Thalidomide  and  (at position n. 4 and n. 1 in the list, respectively) 

 

 
 

o Click on  button to accept the Thalidomide  (POW_COD entry No. 151-3336) 

o The next plausible phase in the list is Thalidomide  (POW_COD entry No. 151-3335) 

 

 


