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RESULTS FOR BULK MATERIALS OF INFINITE THICKNESS

A number of glass samples has been prepared for which the composition is well known. Some of
the identificationsrefer to NIST standards. Four samples were used as calibration standards and the
Na calibration plot in the introduction stems from this calibration procedure. The rest was used as if
they were unknown samples containing the calibrated elements.. The resultsare summarizedin
table 1 below. The table requires some extra explanation.

e All elements in the table are shown as weight fractions of the oxides although they are
indicated using elementary symbols.

o The first 4 standards, 93ato G/4 were used as calibration standards. The selection criterion was
the necessity to have all elements represented by at least 1 standard. . Due to the measurement
procedure no backgrounds were measured for a number of elements. For these elements at least
2 points were needed.

e The indications in the column id refer to sample identities. Here 93a, 620 and 621 are NIST
reference standards.

e The indications under org (origin) refer to the known composition (cer), the analytical result
using PCFPW (pef) or FPMULTI-W (fpw)

e The “0” indicates absence of a fluorescence signal for the relevant line.

In general the results show a very good correspondence for all elements.

In a number of samples small quantities of other elements were also certified ( e.g. TiO,).These have
been omitted intentionally but the quantification was always very accurate also for these minors.

A further strong point is the automatic quantification of Boron. In all of the samples the amount of
B,0s; was undefined at the start of the quantification. Because no fluorescence for B has been
measured, the amount of B was determined as a kind of balance. This apparently works out
reasonably well.

A remark of caution applies to the results of PCFPW which does not use normalization to 100%.
Quite often sums of concentration exceed 100% and for comparison a manual normalization had to
be performed.

In order to quantify this type of samples using an influence coefficient method, all of these standards
( and even some more) had to be used to generate a calibration. When this procedure was replaced
by a fundamental parameter procedure calibration time was reduced with a factor of 5. In addition
the fundamental parameter procedure is easily adapted to additional elements because only one or a
few standards containing this new element are sufficient to obtain an instrumental transmission
factor for this element . Subsequently the unknown sample can be reliably quantified without
requiring a full set of standards to correct for all third element effects as is needed in the case of
influence coefficients.
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Table I Composition of various glasses determined by FP quantification.
id org | B Na Mg Al |Si Sb Ba Pb Fe Zn (As Zr S K Ca
93a fcer | 126 398 .01 23 [808 |O 0 0 03 0 0 04 0 01 .01
pef 113.0 332 0 23 1812 |0 01 0 02 01 |0 04 0 01 .02
fpw ] 123 401 O 23 | 814 |0 0 0 02 0 0 04 0 01 .02
js4 fcer |25 824 .13 13 |676 |O 38 0 07 0 0 03 25 87 62
pef |45 838 06 12 [66.7 |.04 37 0 07 01 |0 02 25 87 63
fpw 127 851 06 12 |681 |04 38 O 07 0 0 03 25 89 64
su8 fcer ] .59 110 92 86 [695 |29 20 0O 02 0 A7 0 0 50 93
pef .73 112 92 10 {693 |29 21 O 03 0 07 0 03 50 92
fpw | O 112 .93 1.0 {701 .30 21 O 03 0 .06 0 03 50 93
G/4Jcer O 201 0O 48 | 647 |0 50 8 0 29 |41 0 0 05 0
pef J06 201 O 48 |641 |0 50 8 03 29 |43 O 03 .02 02
fpw | O 203 0 51 665 |0 54 8 0 30 |43 O 0 .02 02
620 Jcer | O 144 37 18 |[721 [0 0 0 04 0 |[.06 0 28 .41 71
pef {19 146 38 18 |71.7 {0 02 0 04 0 |.03 .03 23 38 71
fpw | 0 147 39 18 (717 /0 0 0 .04 0O [.03 .03 23 .38 72
621 fcer |0 127 27 28 |71 |0 12 0o .04 0 [.03 01 .13 20 107
pef {0 128 24 28 |707 |0 12 0 03 0 02 01 .10 19 108
fpw | 0 130 25 28 |709 |0 13 0 04 0 |02 01 .09 19 108
ect Jcer |0 134 38 11 |720(0 o o .10 o [0 o 2 59 86
pef | O 136 39 11 |71.8 |0 03 0 A3 0 0 01 .19 .59 87
fpw ] O 137 39 11 |716 |0 03 0 A1 0 0 01 .19 59 88
r4 cer [.19 154 0 1.7 1731 | O 0 0 0 33 |0 0 0 ST 42
pef ].19 163 0 31 1696 |0 D6 04 12 30 |04 O 08 53 41
fpw | O 163 0 31 {724 |0 06 04 11 31 |04 01 .08 54 43
rs cer 10 156 28 1.1 | 727 |0 0 0 04 0 0 0 21 42 66
pef | .54 158 28 10 | 725 | O 0 0 04 01 JO04 03 17 40 65
fpw | O 160 29 10 (728 |0 06 0 04 01 .04 03 17 40 66
ré cer {0 146 0 1.7 {731 | O 0 0 03 0 0 0 2 0 99
pef |1.8 147 0 16 {718 |0 02 0 02 0 02 01 16 01 98
fpw | O 149 0 16 {732 |0 02 0 03 0 02 01 16 .01 99
dgl jcer | O 149 4.1 12 {717 | O 0 0 A9 0 0 0 44 38 67
pef 10 150 44 12 [715 |O 02 0 25 0 0 01 35 38 68
fpw | O 152 44 12 (712 |O 02 0 20 0 0 01 35 37 69
dg2 fcer O 13.7 34. 1 723 |0 0 0 02 0 0 0 27 0 10.1
pef |0 138 36 1 716 |0 02 0 0 0 0 0 22 .02 101
fpw | O 141 36 0 717 | O 02 0 01 0 0 0 22 .02 102
03 Jcer |0 166 29 15 j695 |.58 21 38 .03 0 0 0 0 1.1 54
pef |02 164 30 15 |692 |.71 20 35 03 O 09 01 03 11 55
fpw | O 165 30 15 691 .75 20 35 03 O 09 01 03 11 55
298 Jcer | 184 114 03 36 |688 |0 0 0 04 0 0 02 0 71 0
pef 1208 11 0O 36 1675 |0 04 0 03 0 0 01 0 68 .08
fpw | 188 1.1 0 37 1691 |0 03 0 03 0 0 020 70 .08
nnx Jcer 1149 441 0 14 |732 |0 02 49 04 O 39 0 0 g1 0
pef J 114 44 O 15 [757 | O 04 48 03 O 13 01 O 73 .01
fpw | 150 328 O 15 (734 | O 04 47 03 0 12 0 0 .68 .02






