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XRF No. 124 X-ray fluorescence analysis

Rapid Compositional Analysis of Zeolites by EA1400

Zeolites are aluminosilicate crystals whose backbone is formed by Si, Al, and O. They are widely used as functional materials
that exhibit adsorption, ion exchange, and catalytic properties. One of the most commonly used zeolites in industry is the
faujasite zeolite. The SiO,/Al,O, ratio of faujasite—type zeolites is around 4, with those below 4 being important as adsorbents
and those above 4 being used as solid acid catalysts in the petrochemical industry. Zeolites are non—stoichiometric compounds,
and since several other zeolites with SiO,/Al,O; ratios around 4 have been synthesized, it is important to analyze the
concentration of each. It is also important to know the type and concentration of cations present in the pores to neutralize the
charge, but analysis is not easy with conventional X-ray fluorescence equipment because Na ions are light elements. In this
report, we present the results of analysis of analsime zeolites with SiO,/Al,O, ratios ranging from 3.24 to 4.94, which are similar
to those of faujasite—type zeolites..

Note that this is an example of measurement and does not guarantee the performance of the instrument. EA1400
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Figure:analcime framworks structure*‘ The following mineral standards (SiO,. 58.5 wt%, Al,05. 25.8 wt%, Na20: 15.7 wt%) were registered as reference

materials: jadeite @ 2 mm (SiO, 59.40 wt%, Al,O5: 25.10 wt%, Na,O: 15.10 wt%, FeO: 0.13 wt’%, MgO: 0.1 wt%). In

*1: International Zeolite Association in parentheses are when jadeite is registered as standard.
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Analytical results

Five repeat measurements were performed for each measured sample in powder form for 30 s (100 s when jadeite was registered as standard), respectively,
to evaluate accuracy and repeatability with respect to SiO,, Al,O,; and Na,O concentrations (standard values in the table are analyzed by ICP emission

spectrometry).
Sample 1 (mol ratio: Si0,, / Al,,0; =3.24 Si/Al=1.62) Sample 2 (mol ratio: SiO,/Al,0; = 3.54 Si/Al= 1.77
compound Sio, Al,O4 Na,0 compound Sio, Al,O4 Na,O
standard value (wt%) 54.3 28.4 17.3 standard value (wt%) 56.5 2741 16.5
o é o mean (wt%) 54.6 28.7 16.7 o _é o mean (wt%) 57.0 27.0 16.0
R RSD(%) 0.13 0.09 052 £5% RSD(%) 0.41 0.22 179
“g" accuracy (%) 101 101 97 wg" accuracy (%) 101 100 97
- _§ . mean (wt%) 53.9 29.9 16.2 ° _é . mean (wt%) 56.2 28.1 15.7
TE3 RSD(%) 047 035 21 T8 RSD(%) 085 052 39
G ) 99 105 94 B8 | accuracy 100 104 96
Sample 3 (mol ratio: Si0,/Al,0; =4.22 Si/Al=2.11) Sample 4 (mol ratio: SiO,/Al,0; =4.94 Si/Al=2.47)
compound Sio, Al,O, Na,O compound Sio, Al,Oq4 Na,0
standard value (wt%) 60.7 24.4 14.8 standard value (wt%) 64.4 221 13.4
° _§ ° mean (wt%) 61.6 241 14.2 - é o mean (wt%) 64.9 21.8 13.3
2o RSD(%) 022 027 13 R RSD(%) 030 013 1.6
g accuracy (%) 101 99 96 eg” accuracy (%) 101 99 99
- _§ . Mean (wt%) 60.8 25.0 14.1 ° é . Mean (wt%) 63.7 22.7 13.6
£5 % RSD(%) 0.40 0.52 25 Rk RSD(%) 0.64 0.62 3.2
5B [T acouracy 160 102 o5 58 | accuracy () 99 103 101

RSD: (relative standard deviation) = (standard deviation)/(mean) X 100% accuracy: (mean)/(standard) X 100%

The results of the measurement using EA1400 under the above measurement conditions and analyzed by the FP method revealed that the SiO,, Al,O;, and
Na,O concentrations of the zeolite can be analyzed easily, quickly, and accurately. When the zeolite was registered as a standard, the RSD was less than 2%
and the trueness was within 100+=5% for each 30 s measurement time and 5 repetitions, which were consistent with the values analyzed by ICP optical
emission spectrometry. This analysis confirmed that the concentration can be analyzed quickly and easily in the loose powder sample state, and this
method is expected to be applicable to other zeolites such as faujasite and mordenite, as well as various inorganic compounds.
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