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Pitch and anode coke are key carbon-based materials used in the 
production of anodes for the aluminum industry and batteries. Their 
chemical composition has a direct influence on anode quality, process 
efficiency, and the overall performance of aluminum smelting opera-
tions. Accurate and reliable elemental analysis of these materials is 
therefore essential for quality control, process optimization, and compli-
ance with product specifications.

Wavelength Dispersive X-ray Fluorescence (WDXRF) spectrometry is 
a well-established analytical technique for the determination of major, 
minor, and trace elements in a wide range of industrial materials. The  
S8 TIGER Series 3 WDXRF spectrometer combines advanced excitation 
technology, high spectral resolution, and excellent sensitivity, making it 
particularly suitable for the analysis of trace elements in materials such 
as pitch and anode coke. The instrument provides precise quantitative 
results for elements that can affect anode performance, including sul-
fur, silicon, calcium, iron, vanadium, and nickel. The analytical software 
SPECTRA.ELEMENTS offers the patented theoretical backgrounds al-
gorithm – instead of measuring these they are calculated based on our 
FP model; result is the saving of more than 30 % measurement time.

This report evaluates the S8 TIGER Series 3 WDXRF for the elemental 
characterization of pitch and anode coke samples. Sample preparation 
procedures, calibration strategies, and analytical performance are 
discussed, with particular focus on accuracy, precision, and detection 
capabilities. The results demonstrate how modern WDXRF technology 
can support routine quality control and contribute to improved process 
efficiency in the carbon and aluminum industries.

Calibration Methods  
and Solutions

Material specific calibrations based on sim-
ilar CRM and secondary factory standard 
samples are providing typically the most 
accurate data with a match of matrix and 
material properties. Often, they also cover 
the important element and concentration 
ranges.

In many cases matrix matching reference 
materials are too expensive or simply just 
not available. This is especially true for 
users which are not dealing with carbon 
materials daily. The S8 TIGER Series 3 
comes with the standardless solutions 
SMART-QUANT WD. Based on fundamental 
parameters and optimized measurement 
conditions for more than 90 elements it 
enables trace, minor and major element 
quantification without performing a prior 
calibration. Results are surprisingly good 
and often a quick way forward. 
 
PETRO-QUANT for the S8 TIGER Series 3 is 
offering a matrix-matched calibration for 32 
trace elements in all kinds of carbon-based 
materials. By simply switching from liquid 
to solid preparation and entering the 
sample-to-binder ratio even the pitch and 
anode coke samples can be measured and 
achieving excellent data quality. 
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1 00:05:42 764 20 375 633 11 0,604 345 38 79 18 2,7 3,9 244,4 3,1 86,2 88,1

2 00:05:44 758 19 375 633 11 0,604 341 38 77 17 3,2 3,9 242,9 3,2 86,2 88,9

...                  

10 00:05:43 762 18 378 630 8 0,599 343 37 77 17 3,1 3,7 241,6 3 86,1 88,5

Min 748 17 369 622 8 0,599 338 36 76 17 2,7 3,4 241,6 3 85,9 88,1

Max 764 20 378 636 11 0,604 345 38 79 18 3,2 4,1 244,4 3,3 86,5 89,1

Mean 757 18 372 629 10 0,602 342 37 78 17 3 4 243 3 86 89

SD 5,13 1,07 2,99 4,05 0,99 2,13 0,74 0,97 0,52 0,16 0,19 0,85 0,11 0,18 0,27

rel SD (%) 0,68 5,84 0,8 0,64 10,04 0,32 0,62 1,99 1,25 2,97 5,17 4,89 0,35 3,42 0,2 0,31
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1 00:06:15 4 44 22 189 184 23 3,28 49 13 51 30 547 12 4 221 288 2 28 3 25

2 00:06:14 5 47 20 189 183 22 3,28 49 14 51 30 551 13 4 220 288 2 28 4 25

...                      

10 00:06:14 14 47 20 192 183 17 3,27 49 13 51 31 547 13 4 218 287 2 28 5 25

Min 0 38 19 186 182 17 3,27 45 12 49 30 545 12 4 218 286 2 27 3 25

Max 18 54 22 192 185 23 3,28 50 14 51 31 551 14 5 221 288 3 28 5 25

Mean 9 44 21 190 183 20 3 49 13 50 31 547 13 4 219 287 2 28 4 25

SD 6,31 4,43 1,03 1,91 1,06 2,11 0 1,65 0,67 0,67 0,52 1,71 0,57 0,32 1,03 0,82 0,32 0,32 0,67 0

rel SD (%) 70,95 9,97 4,97 1,01 0,58 10,54 0,15 3,4 5,13 1,34 1,69 0,31 4,4 7,71 0,47 0,29 15,06 1,13 18,24 0

The sample preparation for carbon materials is quick, simple and fail-
safe as pressed pellet. One can use 6-7 g of finely ground sample, add 
0.5 to 1 g of way as binder and press it after mixing using a manual or 
automatic pellet press. 

Especially for pitch coke, an intermediate product when manufacturing 
battery anodes or anodes for Aluminum production, precision is not 
the primary focus for sorting materials before going up to the high-
er-grade anode coke. With a typical analytical precision of less than  
1 % for higher concentration levels and below 10% for lower traces 
the results are a good match for production control. If a higher preci-
sion level is required is an easy step to enhance data quality by adding 
e.g. 10 s for each important element. Fluorine is in the lower quantifi-
cation range close to the LLD therefore in this example the accuracy 
and precision is just good enough to spot samples with a higher con-
centration. If Fluorine is becoming more important the measurement 
should be extended to 30 s ideally.

For the fast quality control of pitch and 
anode coke the S8 TIGER Series 3 with 
4 kW power was used with 4 analyzer 
crystals; XS-55 (F – Mg), PET (Al and Si), 
XS-Ge-C (P, S, Cl) and the LiF 200 (elements 
K upwards). The 0.46° collimator was 
applied also for the heavier trace elements 
to boost sensitivity – better resolution was 
not required due to the absence of inter-
fering elements. To analyze Cu and Ni the 
200 µm Al-filter was used to enhance the 
peak-background ration and remove spec-
tral impurities. The overall measurement 
time was about 5 minutes, with typical 10 s 
measurement time per element.


