
Application note

Determination of Total Nitrogen 

and Sulfur content in wax samples 

using TSHR 7000 Series Analyzer 

The Total Nitrogen and Sulfur content in wax samples are important parameters in the 

manufacturing process of refinery products and is essential for adherence to stringent 

pollution laws. 

Nitrogen also competes with Sulfur in the catalytic hydrodesulfurization process 

affecting therefore the efficiency of the catalysts to lower the total S content.

This application note describes the principle of operation and performance of the 

TSHR 7000 Total Nitrogen/Sulfur Analyzer for the simultaneous determination of 

Total Nitrogen/Sulfur in wax samples according to ASTM D4629 and ASTM D5453 

methodology.

Calibration of the TN/TS 7000 analyzer was achieved using a mixed nitrogen/sulfur 

standard, pyridine and dibenzothiophene in xylene. Five calibration points covering 

the range 0 to 50 mg/kg were prepared.

The wax samples were diluted 1:1 using xylene solvent.

The TSHR HR 7100 liquid autosampler with heated tray capability was used in 

conjunction with the TN/TS 7000 analyzer to introduce the samples into the injection 

port and furnace. System parameters were set by Athena software in accordance with 

ASTM D4629 and D5453 method and presented in Table 1. Data acquisition and peak 

analysis was fully automated by the TSHR Athena software.

All samples were injected directly into the TN/TS 7000 analyzer and measurements 

were made in four replicates.

Introduction

Experimental

autosampler

Argon carrier flow  75 mL/min

Oxygen primary flow  300 mL/min

Oxygen secondary flow 100 mL/min

Oxygen Ozonator  100 mL/min

Temperature Inlet   500 oC

Temperature furnace I  850 oC

Temperature furnace II  1000 oC

Injection speed  0,8 uL/s

Sample volume  20 uL

Heated tray  60 oC

Parameter             System value

Table 1: TN/TS 7000 system 

parameters used in this analysis



Presented in Figure 1 are the nitrogen and sulfur calibration lines for the TN/TS 7000 

analyzer. The calibration fit shows excellent linearity, with R2 > 0,999, as per below 

given calibration plots.

Results

Figure 1  

Linear calibration lines for 

the TSHR Total Nitrogen/

Sulfur Analyzer, TN/TS 7000

Figure 2   

Example of running sample 

queue for total nitrogen/

sulfur analysis

Figure 3  

Example analysis curve wax 

sample for TS analysis



Table 3: 

Total Sulfur results (N=4) 

Wax sample 1 2  28,2  0,35  1,2

Wax sample 2 2  13,9  0,10  0,7

Wax sample 3 2  21,4  0,13  0,6

Sample  Dilution factor Average  SD  RSD

    (mg S/L)  (mg S/L)  (%)

Conclusion

References

The analysis of wax samples with the TSHR TN/TS 7000 model instrument and liquid 

autosampler equipped with heated tray and 20 uL sample volume, provides customers 

significant savings on analysis time and less risk of potential contamination issues. The 

obtained RSD’s based on 4 replicates are for nitrogen lower than 4% and for sulfur 

lower than 2% for the set of wax samples. 

The used 1:1 dilution for the wax samples in 2 ml vials in a heated tray of the HR 7100 

sampler, results into an excellent performance and no limitations towards sample pick-

up or introduction. 

This shows that the TN/TS 7000 provides a good repeatability and routine QC solution 

for the analysis of wax samples to determine simultaneous the nitrogen and sulfur 

content.
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Table 2: 

Total Nitrogen results (N=4)

Wax sample 1 2  5,2  0,06  1,2

Wax sample 2 2  2,0  0,04  1,9

Wax sample 3 2  2,5  0,10  3,8

Sample  Dilution factor Average  SD  RSD

    (mg N/L)  (mg N/L)  (%)

Summary of results


