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Introduction 

Powder X-ray diffractometers are used in many fields of industry and research, for substances ranging from inorganic 

materials such as ceramics and minerals, to pharmaceuticals and other organic materials. The MiniFlex Series is a line 

of benchtop instruments - with 1/20 the volume, and 1/10 the weight, of stand-alone powder X-ray diffractometers - that 

can operate with power from an AC 100 V outlet. The current models in the MiniFlex Series include a high-power model 

type with a maximum rated output of 600 W (MiniFlex600), and a reduced-utility model, which requires no water facilities 

and only generates 300 W of output power (MiniFlex300). 

Measurements and results 

With the MiniFlex300/600, it is possible to select a fine focus 

tube (focal point size 0.4 x 8 mm2) in addition to a normal 

focus tube (focal point size 1 x 10 mm2) of the type generally 

used with powder X-ray diffractometers. Fig. 1 shows an 

overlay of diffraction peaks obtained by measuring with a 

normal focus tube and fine focus tube. Table 1 shows a 

comparison of intensity, and full width at half maximum 

(FWHM), which varies proportionally with resolution.  

 

 

 

 

Both intensity and resolution can be improved by using a fine focus tube. Therefore, these tubes are suitable for 

measuring samples with many peaks, and samples containing trace components. Fig. 2 shows qualitative analysis 

results, and quantitative analysis results using the Rietveld method, for a cement sample (NIST 2686 standard material). 

In the analysis results, there was a good match, within the error range, between the content of each crystal phase, and 

the standard values for NIST 2686 standard material. 

 

 

 

 

 

 

 

 

 

Fig. 2: Qualitative and quantitative analysis results for cement sample (NIST 2686 standard material) 

Apparatus and Measurement conditions

Apparatus conditions: MiniFlex600 (F.F tube), Detector: D/teX Ultra, Slit conditions: DS = 0.625°, SS = 8 mm, RS = open, Incident 

side and receiving side Soller slit: 5°, Incident height limiting slit = 10 mm 

Measurement conditions: Scan range: 2θ = 5 ~ 90°, Step width: 0.02°, Scan speed: 5° / min. (about 18 min.) 

Intensity ratio FWHM(deg.)

Normal focus tube 100% 0.072

Fine focus tube 112% 0.065

Fig. 1: Comparison of normal focus 

tube and fine focus tube 

測定データ:NIST2686/Data 1
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■：Belite (C2S) 

■：Aluminate (C3A) 

■：Calcium  
     aluminoferrite (C3AF) 

■：Periclase (MgO) 

Analytical 
values(%)

Certified 
Values(%)

Alite (C3A) 60.3 (3) 58.6 ± 4.0

Belite (C2A) 21.3 (4) 23.3 ± 2.8

Aluminate (C3A) 2.67 (13) 2.3 ± 2.1

Calcium aluminoferrite (C3AF) 12.1 (2) 14.1 ± 1.4

Periclase(MgO) 3.58 (7) 3.3 ± 1.9

Table 1: Intensity ratios and full width at half maximum 
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