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XRF No.66 X-Ray Fluorescence Analysis 

Comparison of Detection Limits measured 
by Different Measurement Spot Sizes (2) 

Detection Limits of the Elements in Alloy Measured by Different Spot Sizes 
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Table1. Measurement Conditions 

Table2. Detection limits of brass measured by different spot sizes 

Brass: GBR series of Cu alloy sample made by NSST 
Al alloy: GAL series of Al alloy sample made by NSST 
Solder: SnPb blank, Sn-Ag-Cu Pb-1000 mg/kg made by Hitachi High-Tech Science 

■ Samples 

■ Measurement Conditions 

Measurement spot size φ1 mm、φ3 mm、φ5 mm 
Tube voltage 15 kV 50 kV 50 kV 
Tube Current Auto setting Auto setting Auto Setting 
Primary filter For Cr For Cd For Pb 

Elements, Analytical lines Cr Kα Cd Kα Pb Lα 
Measurement time 300 s 

■ Detection Limit 

Unit: mg/kg 

EA1000VX, an x-ray fluorescence analyzer achieved high throughput by high speed 
measurement. Vortex, a high count rate (150,000cps) detector that does not require 
LN2, realized fast and high precision measurement. EA1000VX has measurement spot 
sizes of φ1 mm, φ3 mm, and φ5mm in diameter for small devices.  

This report examines the  detection limits of Cd, Pb, Cr, and Pb in solder, in brass and 
Al alloy measured by three different spot sizes. 

Spot size Cd Cr Pb 
φ1 mm 52 64 31 
φ 3 mm 12 16 18 
φ 5 mm 6.6 14 16 

Table4. Detection limits of Pb in solder measured by different spot sizes  

Unit：mg/kg 

Spot size Pb 
φ1 mm 23 
φ 3 mm 6.5 
φ 5 mm 4.1 

Definition of Detection Limit (DL) 

 DL measured by the spot size of 3mm in diameter is 
     equivalent to that of 5mm in diameter which is the best size 
     to achieve best DL.  
 An Effective DL is obtained by 1mm in diameter. Even more 
     effectiveness of the value could be achieved by extending 
     the measurement time even longer than those of 3mm and 
     5mm in diameter. 

Spot size Cd Cr Pb 
φ1 mm 8.5 27 3.7 
φ 3 mm 2.6 7.9 1.1 
φ 5 mm 2.2 4.4 0.66 

Table3. Detection limits of Al alloy measured by different spot sizes 
Unit: mg/kg 

C   : Concentration of an element (mg/kg)                     
Inet  : Net intensity of an element (cps)  
IBG : Background intensity (cps)              
LT  : Live time (s) 

Detection limit is the concentration equivalent to three times the statistical fluctuation of background 
intensity. Background intensity is calculated from a standard sample or a blank sample. 
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