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Reduction of halogen in electric devices requires the control of the amount of Cl and Br to be lower than the 
regulation value. There is an increasing demand for the analysis of Cl. Our EA series were welcomed by its Cl 
analysis capability by a Ba correction (Cl concentration correction within highly doped Ba) or by the Halogen Option 
for SEA1000AⅡ. The EA1000VX, with the newly developed Halogen Analysis 2 software released in September 
2013, achieved a higher performance for halogen analysis.  
 
＜Features of EA1000VX Halogen Analysis 2 software＞ 
Even for the resin sample containing wt% of S, Ca, and Ti which were difficult to be measured accurately, the 
instrument estimates the intensity of Cl very precisely and corrects Cl value up to the concentrations of S, Ca, and 
Ti. Thus the precision of analysis value of Cl increases. 
“Scatter Correction” corrects the effect of absorption by the sample shape and coexistent elements. 

Measurement Example by using “Halogen Analysis 2” 
The calibration curve is obtained by using the measurement conditions in Table 1. Concentration measurements of the following 
three samples using X-ray intensity are repeated 10 times, respectively. Average values, standard deviations and relative 
standard deviations are calculated (Table 2).Table 2 reveals the good average and RSD of the samples containing 5wt% of S, Ca, 
and Ti.Table 3 shows the corrected and uncorrected results of Cl analysis by using the Halogen Analysis 2 software. Table 3 
indicates that the accuracy of Cl analysis is raised by the “Halogen Analysis 2” software. 
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Cl Analysis in Resin Containing S, Ca, and Ti 

Condition 
Tube voltage 15 kV 
Current 1000 µA 
Measurement time 300 s 
Primary filter For Cl 
Element, Analysis 
line Cl Kα 

Resin containing 5 wt% of S (Cl conc.1000 mg/kg） 

Resin containing 5 wt% of Ca (Cl conc. 1000 mg/kg) 

Resin containing 5 wt% of Ti (Cl conc. 1000 mg/kg) 

Standard material made by Hitachi High-Tech 
Science 
PE Cl BLK 
PE Cl 1000 mg/kg 
PE Ba 4 wt% Cl BLK 
PE Ba 4 wt% Cl 1000 mg/kg 

Why is the analysis of Cl in resin that contains several wt% of S, Ca, and Ti difficult ? 
As shown in Figure 1, Cl(Z=17) is close to S(Z=16), Ca(Z=20)and, Ti(Z=22) in terms of energy. Regarding Ti(Z=22), the escape 
peak of Ti Kα interferes with Cl Kα. Detected X-ray intensities of S, Ca, and Ti which contain several wt % are high; however, the 
X-ray intensity of Cl containing 1000 mg/kg is very weak .Thus, it is difficult to estimate the Cl intensity accurately.  

Standard material for calibration           Sample  Table 1 Measurement conditions of Cl analysis 

Figure 1 Spectra of Cl 1000mg/kg in resin containing 5 wt% of S(left), 5 wt% of Ca(center), and Ti:5 wt%(right) 

Table 3 Corrected and uncorrected results by using the “Halogen Analysis 2” software. Table 2 Average values, standard deviations, relative standard deviations of Cl 
analysis. 

Sample A Sample B Sample C 
Concentration Of 

Cl(mg/kg) 1000  1000 1000  

Average（mg/kg) 975  895  1173  
SD(mg/kg) 73  38  37  

RSD 7.4% 4.3% 3.1% 

Sample A Sample B Sample C 
Corrected  

Cl values (mg/kg) 975  895  1173  

Uncorrected 
 Cl values (mg/kg) 372  261  382  
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