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Abstract: A Siemens SemiQuant (SSQ) 3000 program, a precalibrated ‘standardless’ analytical program
handling up to 90 elements, was evaluated for the fast analysis of various types of reference materials us-
ing a wavelength dispersive X-ray spectrometer. Various types of standard reference materials such as me-
tal discs, metal chips, and geological materials in powder form were analysed and it took 23 minutes of
measuring time for 75 elements. Measurements of geological reference materials using different sampling
methods were carried out and their data were interactively evaluated. The analysis of materials of a known
matrix concentration such as stainless steels provided higher precision value compared to totally unknown
samples. The analyses of materials prepared as pressed pellets or fused glass beads provided higher pre-
cision values compared to the measurement of loose powders with a foil on the sample surface and hel-
ium operation, though their sampling procedures were more complicate and took more time. Since very
light elements such as boron, carbon, and oxygen have a strong influence on the matrix effects and also
on the calculation of effective mairix corrections, the thodium Compton check was applied to verity the re-
liability of the defined light element concentrations of light matrix materials and the defined major sample

compounds. Failure of defining correct matrix resulted in an unoptimized matrix correction and therefore
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in the wrong calculation of the element concentration.

Key words : X-ray, Fluorescence, SSQ 3000 program, rhodium Compton check, matrix correction
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3.1. A (Calibration)
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Table 2014 57tA o= B 712 2| EUAAREFA
28 4HE 7R 42 F2A R (loose powder),
4 & 713ke) AR F, wi= F2] bead®] 3714
o] He|2 Fulsty 159 SSQ $AHNE vl

Tabie 2. Comparisons of the analytical results for san joaquin soil (NIST SRM2709) using different sampling methods

Certified Loose powder Pressed pellet Fused glass bead
% values Measured % diff. Measured % diff. Measured % diff.
Al 7.50 7.02 6.4 7.91 5.5 7.69 25
Ca 1.89 1.98 48 1.95 32 1.88 05
Cr 0.0013 ND - 0.00226 738 ND -
Fe 3.50 5.65 61.4 3.08 12.0 2.70 228
Mg 151 1.555 3.0 1.704 12.8 1.411 6.6
Mn 0.0538 0.0869 61.5 0.0422 216 0.0414 230
P 0.062 0.365 488.7 0.0587 53 0.0662 6.8
K 2.03 2.684 322 1.611 20.6 1.643 19.1
Si 29.66 302 1.8 26.7 10.0 318 7.2
Na 1.16 ND - 0.447 61.5 0.905 220
S 0.089 0.124 393 0.0798 10.3 0.0861 33
Ti 0.342 0.479 40.1 0.273 202 0.275 19.6
\'% (.0011 ND ND - ND
Zn 0.00106 ND - ND - ND
Zr 0.00160* ND - ND - ND
Rh Compton ratio 0.462 0.978 0.892

*Non-certified values for concentrations of certain elements (information values only), ND not detected.
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Table 3. Comparisons of the analytical results for australian-darling range bauxite (NIST SRM600) using different sam-

pling methods
% Certified Loose powder Pressed pellet Fused glass bead
’ values Measured % diff. Measured % diff. Measured % diff.
ALO, 40.0 475 18.8 43.6 9.0 41.8 45
Ca0O 0.22 0.325 477 0.245 114 0.161 26.8
Cr;05 0.024 0.0660 175.0 0.0249 38 0.0660 175.0
Fe O3 17.0 30.7 80.6 16.9 0.6 14.9 124
MgO 0.05 ND - ND - ND -
MnO 0.013 ND - ND - ND -
P,0s 0.039 ND - 0.0329 15.6 0.0608 559
K0 0.23 0.379 14.9 0.240 43 0.257 11.7
Si0, 203 14.8 27.1 115 433 224 10.3
Na,O 0.022 ND - ND - ND -
SO, 0.155 0.294 89.7 0.153 1.3 0.446 187.7
TiO, 1.31 1.966 50.1 1.165 11.1 1.108 15.4
V5,05 0.060 ND - ND - ND -
Zn0O 0.003 ND - ND - ND -
Zr0, 0.060 0.0660 10.0 0.0429 285 0.0547 8.8
Rh Compton ratio 0.337 0.759 0.931

*Non-certified values for concentrations of certain elements (information values only), ND not detected.

Table 4. Comparisons of the analytical results for florida phosphate rock (NIST SRM120c) using different sampling

methods
% Certified Loose powder Pressed pellet Fused glass bead
’ values Measured % diff. Measured % diff. Measured % diff.
ALO, 1.30 1.50 15.4 141 8.5 1.38 6.1
Ca0 48.02 46.9 23 44.4 7.5 47.5 1.0
Cl’203 - ND - ND - ND
Fe,0; 1.08 0.720 333 0.793 26.6 0.927 14.2
MgO 0.32 0.295 7.8 0.305 44 0.373 16.5
MnO 0.027 0.024 1.5 0.0252 6.7 0.002 259
P,04 33.34 31.3 6.1 28.9 133 314 58
KO 0.147 ND - 0.120 184 0.153 4.1
SiO, 5.5 5.86 6.5 4.64 15.6 7.32 331
NaO 0.52 0.473 4.7 0.260 50.0 0.082 84.2
SO, - 0.764 - 0.737 - 0.634 -
TiO, 0.103 0.101 1.9 ND - 0.105 1.9
V505 0.016 ND - ND - ND -
n0 - ND - 0.002 - ND -
Zr0, - 0.0292 - 0.0098 - 0.0184 -
CO, 3.27 - - 0.597 82.3 ND -
F 382 - - 0.670 79.5 0.194 949
Rh Compton ratio 0.453 0.974 0.917

*Non-certified values for concentrations of certain elements (information values only), ND not detected.
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Table 5. Comparisons of the analytical results for brick clay (NIST SRM679) using different sampling methods

. Certified Loose powder Pressed pellet Fused glass bead
’ values Measured % diff. Measured % diff. Measured % diff.
Al 11.01 12.0 8.1 109 1.8 11.5 36
Ca 0.1628 0.352 116.2 0.150 7.8 0.167 2.6
Cr 0.01097 ND - 0.0146 331 ND -
Fe 9.05 11.3 24.9 7.11 214 7.05 221
Mg 0.7552 0.692 8.4 0.743 1.6 0.763 1.0
Mn 0.1730* 0.209 20.8 0.129 254 0.144 16.8
P 0.075 0.430 4733 0.0597 204 0.0678 9.6
K 2443 3.373 38.1 2.004 18.0 2.097 14.2
Si 2434 29.7 220 245 0.7 26.4 6.1
Na 0.1304 ND - ND - ND -
S - ND - 0.0289 - 0.138 -
Ti 0577 0.815 41.2 0.480 16.8 0.490 15.1
\'% - ND - ND - ND -
Zn 0.0015* ND - ND - ND -
Zr - 0.0233 - 0.0094 - 0.0155 -
Rh Compton ratio 0.494 1.089 0.929

*Non-certified values for concentrations of certain elements (information values only), ND not detected.

Al Fol g #Aztee] Aejaqlel Bk A¥A
sz defle|i} {2 beadE WHES] BAMR HFHc)
Agrrl dojxle AL Jepyrl Hasy) f2
bead®] H¥T+= A frABHY ‘?I"E‘] bead+= borate
fluxg AH§-3led AAFBlEE o] 79 Baxe] FA o]
Brlsslthe ©ge] slo) Wl 8] bead®l 2§
HEel A719] o]l &3]l I3 FA3te] vl Table
2% 571219] slctel| TAIRE AT o) ale BF
Algol dall 1ol ZAB= 3hE ARAIRE foilst HA|
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Table 6. Influence of matrix compositions on calculation
of element concentration and comparison of the ratios of
measured and calculated rhodium compton intensities for
rice flour (NIST SRM1568a)

Calculated value

Conc(%) Certified

Element value No mat.rix CO 2 Cellulfvse
correction matrix  matrix
Ca 0.0118 0.063 0.016 0.013
Mg 0.056 0.103 0.144 0.084
P 0.153 0.482 0.226  0.191
K 0.128 0411 0.125 0.109
S 0.120 0.286 0.107  0.09%
Rh compton ratio - 0.034 0870 0942
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Table 7. Influence of matrix compositions on calculation
of element concentration and comparison of the ratios of
measured and calculated rhodium compton intensities for
dolomitic limestone (NIST SRM88b)

Calculated value
No matrix CO, matrix COQ, matrix

Conc. (%) Certified

Compounds  value
correction (461 10%) (80t 10%)

CO, 46.37 1.12 46.0 80.0
MgO 21.03 9.80 200 21.6
Si0, 1.13 1.42 1.47 1.44
AL O, 0.336 0.506 0.429 0.632
Fe,04 0.277 0.376 0219 0.151
CaO 29.95 41.1 28.2 17.8

Rh compton - 0.462 0.954 1.650

ratio
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Table 8. Influence of matrix compositions on calculation of element concentration and comparison of the ratios of measur-
ed and calculated rhodium compton intensities for borate ore (NIST SRM1835)

Calculated value

Certified value No matrix B,0; matrix B,0; matrix B,0; matrix
correction (Unknown Conc.) (20£5%) (60+£10%)
B,0; 18.739 0.204 24.00 20.0 60.0
Ca0 21.622 332 27.0 249 16.97
SiO, 18.408 200 220 19.17 17.3
ALO; 3.474 3.85 4.56 3.65 3.81
Fe,0s 1.261 157 1.15 1.208 0.601
Na,O 3.484 2.03 272 2324 2.448
MgO 3.411 3.84 4.84 3.963 4.193
Rh compton ratio - 0.356 0.685 0.853 1.587
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