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Table 3.5: Averages of the measured intensities (counts s"') of the different isotopes of Ar, S¢, Y, La, Auand Ir.
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Sample ar BGe ¥y 382 31 .a Y7 Au Py, 193y
Blank in 1% v/v HCI 2.06x107  9.83x10°|  6.98x10°| 4.58x10%]  3.53x10°| 1.16x10%  7.12x10'|  7.44x10'
10 g dm™ of element in 1% v/v HCI 2.01x107|  9.03x10°|  6.45x10°] 4.50x10%] 3.36x10°| 7.93x10°| 6.76x10*  1.15x10°
50 ug dm™ of element in 1% v/v HCI 2.00x107|  8.81x10°| 6.21x10°| 4.60x10*| 3.22x10°| 3.52x10°| 3.11x10°]  5.03x10°
100 pg dm™ of element in 1% v/v HCI 2.05x107]  9.18x10°|  6.33x10°|  4.70x10%  3.28x10°|  7.12x10°|  6.28x10°|  1.03x10*
150 g dm™ of element in 1% v/v HCl 1.97x107)  9.22x10°]  6.63x10°| 4.24x10°| 3.39x10°| 1.10x10% 9.76x10°| 1.60x10°
50 g dm” of element in 1% v/v HCI 2.05x107|  9.33x10°|  6.65x10°| 5.10x10%| 3.36x10°| 3.73x10°] 3.28x10°| 5.45x10°
50 pg dm™ of element in 0.35% v/v aqua 1.63x107|  831x10°]  6.08x10°|  4.29x10°| 3.26x10°| 3.49x10%| 3.16x10° 5.11x10°
regia

50 g dm™ of element in 0.50% v/v aqua 1.70x10°|  8.48x10°|  6.09x10°| 4.14x10% 3.29x10°| 3.64x10°| 3.25x10°| 5.27x10°
regia

50 wg dm™ of element in 1.00% v/v aqua 1.86x107|  8.73x10°|  6.42x10°|  4.49x10%| 3.33x10°] 3.58x10°| 3.17x10°|  5.25x10°
regia

50 ug dm™ of element in 1% v/v HCI 2.02x107]  9.19x10°|  6.61x10°| 4.44x10°| 3.36x10°| 3.75x10°| 3.32x10°]  5.42x10°
50 ug dm™ of element in 1.50% v/v aqua 2.07x107|  933x10°]  6.57x10°|  4.51x10%]  3.33x10°]  3.67x10°| 3.19x10°|  5.32x10°
regla

50 ug dm™ of element in 2.00% v/v aqua 2.23x107]  9.81x10°]  6.90x10°| 4.64x10%| 3.48x10°| 3.83x10°] 3.33x10°] 5.30x10°
regia -

50 wg dm™ of element in 2.50% v/v aqua 227x107|  9.75x10°|  6.76x10°|  4.80x10%|  3.44x10°| 3.71x10°] 3.20x10°| 5.45x10°
regia

50 g dm” of element in 1% v/v HCI 2.01x107|  9.27x10°|  6.61x10°| 4.77x10%  3.35x10°] 3.68x10°| 3.17x10°| 5.32x10°
Standard deviation of blank in 1% v/v HCI 1.05x10%]  6.85x10%]  5.90x10%| 2.17x10'| 2.87x10% 1.22x10'| 6.33x10°|  6.43x10°
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Table 3.16: Calibration data for Au and Ir when “°Ar is used as internal standard.

¥ Au Py 1931y
|Element] Intensity Calculated % difference Intensity Calculated % difference Intensity Calculated % difference
(ug dm"3) ratio concentration (certified value - ratio concentration {certified value - ratio concentration | {certified value -
{u1g dm™) calculated value) {ug dm™) calculated value) (rg dm™) calculated value)
0 5.64x107 1.79 - 3.45x10° 1.66 -| 3.61x10° 1.51 -
10 3.94x107 11.02 1023 | 3.36x10° 10.96 9.58 | 5.71x10° 11.56 15.64
50 1.76x10™ 48.37 325 | 1.56x10™ 48.66 2,69 | 2.52x10™ 48.12 -3.76
100 3.46x10™ 95.02 498 | 3.06x10" 95.04 -4.96 | 5.00x10* 94.84 -5.16
150 5.61x10™ 153.79 2.53 | 4.96x10™ 153.69 246 | 8.15x10™ 153.96 2.64
Correlation 0.9986 0.9986 0.9984 |
coefficient
Slope 3.65x10° 3.24x10° 5.32x10°
(g dm™)"!)
Intercept -8.93x107 -1.91x10° -4.45%10°
Detection 0.4840 0.2845 0.1758
limit
(ug dm’”)
Standard 39116 3.8119 4.1012

error
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Table 3.18: Calibration data for méPd, '%p4 and '°Pd when *°Ar is used as internal standard.

"%pg %pg Hopq
[Element] Intensity Calculated %% difference Intensity Calculated % difference intensity Calculated % difference
(g dm'a) rafio concentration | (certified value - ratio concentration | (certified value - ratio concentration | (certified value -
(g dm"3) calculated value) (ug dm‘3) calculated value) (g dm"a) calculated value)
0 3.28x107 1.92 -1 5.53x10° 2.07 -1 4.89x10° 1.90 w -
10 8.28x10° 10.44 442 | 548107 10.69 6.86 | 2.81x107 10.91 9.12
50 3.07x107¢ 48.55 <291 2.73x10™ 48.83 -2.35 1.23x10™ 47.76 -4.47
100 5.85x10" 95.90 -4.10 | 5.33x10 94.22 -5.78 | 2.47x10* 96.21 -3.79
150 9.21x10™ 153.19 2.12 8.76:»;10‘4 154.20 2.80 | 3.94x10™ 153.21 2.14
Correlation 0.9990 0.9982 0.9989
coefficient
Slope 5.87x10° 5.72x10° 2 57x10°
(g dm™)")
Intercept 2.15x10° -6.32x107 -6.97x10”
Detection 1.6288 0.3290 1.1305
limit
(g dm”)
Standard 33111 4.3593 3.36%4

error
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Table 3.22: Calibration data for iOORu, OIRu and "Ry when *°Ar is used as internal standard.

error

Ry Uy "Ry
|Element] Intensity Calculated % difference Intensity Calculated % difference lntensity Calculated % difference
{ug dm's) ratio concentration | (certified value - ratio concentration | (certified value - ratio conceniration | (certified value -
(g dm'3) calcuiated value) (g dm™) calculated value) {ug dm“a) calculated value)
0 720x10° 1.20 - | 4.36x10° 0.88 - | 446x10° 1.50 -
10 4.04x10° 10.82 8.17 | 5.18x107 10.93 933 | 897x107° 11.00 10.02
50 1.71x10 48.47 2306 | 2.34x10° 49.63 -0.73 | 426x10% 48.45 -3.10
100 3.39x10™ 97.18 282 | 451x10" 95.48 452 | 8.50x10™ 9581 -4.19
150 5.29%10° 152.33 1.56 | 7.22x10° 153.08 2.05 | 1.37x107 153.25 2.16
Correlation 0.9994 0.9990 0.9989
coefficient
Slope 3.46x10° 4.72x10°¢ 8.97x10°¢
(g dm™)")
Intercept 3.06x10°° 1.99x107 -8.96x10°
Detection 1.2972 1.0557 0.2274
limit
g dm’’)
Standard 24372 3.2474 3.3519













277

Table 3.26: Calibration data for '%°Pd, '®Pd and ''°Pd when **Sc is used as internal standard.

error

196p g 108 1pd
[Element] Intensity Calculated % difference Intensity Calculated % difference Intensity Calculated % difference
(ug dm™) ratio concentration | (certified value - ratio concentration | (certified value - ratio concentrafion | (certified value -
(g dm™) calculated value) (g dm™) calculated value) (Lg dm™) calculated value)
0 6.88x10™ 0.54 -1 116x107 0.89 - ro3xio* 0.69 -
10 1.85x107 9.71 286 | 1.22x107 9.89 110 | 6.26x10™ 10.15 1.46
50 6.96x107 50.23 0.46 | 620x107 50.36 0.73 | 2.79x107 49.28 -1.45
100 1.31x107 98.73 -1.27 | 119x10” 96.90 2310 | s5.54x107 98.98 -1.02
150 1.97x107 150.79 0.52 | 1.87x107 151.95 1.30 | 841x10” 150.91 0.61
Correlation 0.9999 0.9995 0.9999
coefficient
Slope 1.26x10™ 123x10™ 5.53x10°
(g dm™)")
Intercept 6.21x10™ 6.16x10° 6.46x10°
Detection 1.5897 0.3212 1.1033
limit
(ug dm”)
Standard 0.9393 2.1875 0.9810
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Table 3.27: Calibration data for '**Pt, '**Pt and 5pt when **Sc is used as internal standard.

error

Pipt Pipy Ppt
{Element} Intensity Calculated % difference Intensity Calculated % difference Intensity Calculated % difference
(1g dm™) ratio concentration | (certified value - ratio conceniration | (certified value - ratio concentration | (certified value -
(g dm™) calculated value) (pg dm™) calculated value) (ug dm™) calculated value)
0 7.63x107 -0.31 - | s5.65x10” 0.47 - | 673x10” 0.62 -
10 1.07x10™ 23.80 138.01 | 4.81x10” 11.19 11.86 | 4.75x10™ 10.69 6.88
50 l.16x10™ 30.78 3843 | 1.97x107 48.86 227 2.07x10° 49.98 -0.05
100 2.05x10™ 100.71 0.71 3.90x107 97.53 -2.47 3.94x107 96.25 -3.75
150 2.75x10™ 155.01 3.34 6.06x107 151.94 1.30 6.22x107 152.46 1.64
Correlation 0.9821 0.99%96 0.9993
coefficient
Slope 1.28x10° 3.96x107 4.05x107
(g dm”)")
Intercept 7.67x107° 3,78x10” 421x107°
Detection 24.2390 l 5887 1.1601
limit
(g dm’™)
Standard 13.7187 2.0643 ' 26417
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Table 3.28: Calibration data for '"°Pt, ®*Pt and '"’Rh when **Sc is used as internal standard.

error

196 1980 "Rh
|Element] Intensity Calculated % difference Intensity Calculated % difference Intensity Caleulated % difference
(1g dm™) ratio concentration (certified value - ratio concentration | (certified value - ratio concentration (certified value -
(g dm™) calculated value) (rg dm™) calculated value) (g dm™) calculated value)
0 6.55x107 -0.35 - | 7.00x107 -0.87 - | 1r27xi0t 0.73 -
10 4.01x10™ 10.98 9.78 1.63x10™ 9.89 <114 | 5.18x10° 10.42 422
50 1.59x107 51.15 230 | 5.48x10™ 54.36 871 | 2.56x107 49.50 -1.01
100 2.92x107 96.00 -4.00 | 8.92x10™ 94.20 -5.80 | S.07x107 97.63 -2.37
150 4.58x10" 152.22 1.48 | 1.40x10” 152.42 161 | 7.89x107 151.72 1.15
Correlation 0.9993 0.9981 0.9997
coefficient
Slope 2.96x10° 8.65x10™° 522x10™
(g cdm™s")
Intercept 7.58x107 7.74x107 2.57x10™
Detection 1.5926 4.6804 0.2146
limit
(g dm”)
Standard 2.7855 4.4352 1.7865
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Table 3.36: Calibration data for '**Pt, Pt and '®Rh when *Y is used as internal standard.

error

196 py 198y 1BRh
|Element] Intensity Calculated % difference Intensity Calcnlated % difference Intensity Calculated % difference
(ug dm™) ratio concentration | (certified value - ratio concentration | (certified value - ratio concentration | (certified value -
(g dm™) calculated value) (ng dm™) calculated value) (g dm™) calculated value)
0 9.23x107 -0.81 - | 9.85x10” -1.35 -1 1.78x10™ 0.28 -
10 5.61x10™ 10.46 4.58 | 2.28x10™ 9.31 -6.91 | 7.25x107 9.93 -0.71
50 2.25%107 51.19 2.38 | 7.76x10™ 5445 890 | 3.63x107 49.50 -1.00
100 4.23x10° 98.78 -1.22 | 129x107 97.10 2.90 | 7.36x107 100.37 0.37
150 6.38x107 150.39 026 | 1.94x107 150.50 033 ] 1Lioxio! 149.93 -0.05
Correlation 0.9999 (.9990 1.60060
coefficient
Stope 4.16x107 1.21x10° 7.33x10™
(g dm™)")
Intercept 1.26x10™ l.15x10™ 2.49x10°°
Detection 1.5974 4.6946 02152
fimir
(ueg dm”)
Standard 1.1437 3.2005 0.3961
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Table 3.40: Calibration data for Au and Ir when "*®La is used as internal standard.

error

7 Au Py e
[Element] Intensity Calcuiated % difference Intensity Calculated % difference Intensity Calculated % difference
(ng dm'3) ratio » concentration | (certified value - ratio concentration | (certified value - ratio concentration {certified value -
(g dm™) calculated value) (g dm™) calculated value) (g dm™) calculated valoe)
0 2.54x10"! 3.01 -1 1.56x107 2.87 - | 163x10" 2.73 -
10 1.76x10° 11.98 19.80 | 1.50x10° 11.92 19.16 | 2.56x10° 12.50 25.01
50 7.65x10° 46.98 -6.03 | 6.77x10° 47.26 -5.48 | 1.09x10' 46.75 -6.49
100 1.51x10" 91.47 -8.53 | 1.34x10' 91.50 -8.50 | 2.19x10' 91.31 -8.69
150 2.61x10' 156.56 437 | 230x10' 156.45 430 | 3.79x10' 156.71 4.47
Correlation 0.9957 0.9958 0.9955
coefficient
Slope 1.68x10™ 1.49x10™! 2.45x10™
(g dm”)")
Intercept 2.51x107 -2.72x10" -5.05x10™
Detection 0.4738 0.2785 0.1721
limit
(ug dm™)
Standard 6.7496 6.6405 6.9172
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Table 3.42: Calibration data for 106Pd, %pd and "°Pd when **La is used as internal standard.

error

pd %pqg "opd
[Element] Intensity Caiculated % difference Intensity Calculated Y difference Intensity Calculated % difference
(g dm™) ratio concentration | (certified value - ratio concentration | (certified value - ratic concentration | (certified value -
{ug dm™) calculated value) (ug dm™) calculated value) (g dm‘3) calculated value)
0 1.48x10° 3.20 - 2.49x10" 3.27 - 2.20x107 3.12 -
10 3.71x10° 1145 14.51 2.46x10° 11.65 16.47 1.26x10° 11.87 18.71
50 1.33x10' 47.06 -5.88 | 1.19x10 4743 5.4 | 5.34x10° 46.40 -7.19
100 2.56x%10' 92.22 778 | 2.33x10' 90.72 928 | 1.08x10' 92.60 ~7.40
150 4.28x10' 156.07 405 | 4.07x10' 156.93 462 | 1.83x10' 156.01 4.00
Correlation 0.9963 0.9952 0.9963
coefficient
Slope 2.70x10" 2.63x10" 1.18x10™
(g dm”)"')
Intercept 6.12x10™ -6.12x10™ -1.49x10™
Detection 1.5938 0.3221 1.1068
limit
(ug dm”)
Standard 6.2606 7.1359 6.2202










Table 3.45: Calibration data for 96Ru, *®Ru and PRu when
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81 ais used as internal standard.

error

*“Ru "Ru Ru
{Element] Intensity Calculated % difference Intensity Calculated % difference Intensity Calculated % difference
(ug dm™) ratio concentration | (certified value - ratio concentration | (certified value - ratio concentration (certified value -
(ug dm™) calculated value) (ug dm™) calculated value) (ug dm™) calculated value)
0 2.31x10" 2.06 -1 3.49x10" 1.45 - | 1.84x10" 2.44 -
10 9.53x10" 12.58 25.82 | 6.40x10" 13.81 38.10 | 1.77x10° 12.34 23.41
50 3.24x10° 45.98 -8.05 1.36x10° 44.52 -10.95 7.31x10° 46.98 -6.03
100 6.58x10° 94.64 -5.36 | 2.57x10° 95.93 -4.07 | 1.45x10' 92.15 -7.85
150 1.07x10" 154.74 3.16 3.94x10° 15429 2.86 2.48x10" 156.08 4.05
Correlation 0.9975 0.9974 0.9963
coefficient
Siope 6.86x107 2.35%107 1.60x10™
((rg dm™)")
Intercept 9.01x107 3.15x10™ 2.07x10"!
Detection 0.6157 6.7238 0.8186
limit
(ug dm”)
Standard 5.0941 52013 6.2785
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Table 3.48: Calibration data for Au and Ir when *’La is used as internal standard.

error

7 Au Py Py
{Element] Intensity Calcalated % difference Intensity Caleculated % difference Intensity Calculated % difference
(ug dm™) ratio concentration | (certified value - ratio concentration | (certified value - ratio concentration | (certified value -
(ug dm™) calculated value) (ug dm™) calculated value) (ug dm™) calculated value)
0 3.30x10™ 0.47 - 2.02x10™ 0.34 -1 211x10 0.21 -
10 2.36x107 9.90 -1.03 | 201x107 9.83 -7 3.42x107 10.45 4.49
50 1.09x107 49.65 070 | 9.66x107 49.93 -0.13 1.56x107 49.37 -1.27
100 2.17x107 99.59 041 | 1.91x107 99.58 -0.42 | 3.13x10° 99.37 -0.63
150 3.26x107 150.40 0.27 | 2.88x107 150.31 021 | 473x107 150.60 0.40
Correlation 1.0000 1.0000 1.0000
coefficient
Slope 2.15x10™ 1.91x10™ 3.13x10™
((ug dm™)")
Intercept 2.29x10™ 1.36x107 144x107*
Detection 4.4799 02821 0.1744
limit
(18 dm”)
Standard 0.4776 0.3745 0.6842
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Table 3.49. Calibration data for mzpd, "pd and "°Pd when '*La is used as internal standard.

error

2pd 10pg 1%5pd
{Element] Intensity Calculated % difference Intensity Calculated % difference Intensity Calcuiated % difference
(ug dm’3) ratio concentration {certified value - ratio concentration {certified value - ratio concentration (certified value -
(g dm':’) calculated vaiue) {ng dm'3) calculated value) (g dm™) calculated value)
0 2.39x10™ 0.25 - | 3.04x10% 0.56 -1 1.08x107 1.48 -
10 5.41x107 9.85 -1.50 | 4.43x10” 9.67 -3.29 | 1.30x107 9.32 -6.75
50 2.68x107 49.58 -0.85 | 226x107 49.73 -0.53 | 2.43x107 49.78 -0.45
100 5.42x107 100.52 0.52 | 4.53x107 99.77 <023 | 3.78x107 97.89 2,11
150 8.07x107 149.80 -0.13 | 6.81x107 150.27 0.18 528x10” 151.53 1.02
Correlation 1.0000 1.0000 0.9997
coefficient
Slope 5.38x10™ 4.53x10™ 2.80x10™
(g dm™)")
Intercept 1.06x10™ 4.87x10° 1.04x107
Detection 0.1753 02410 12.7873
limit
(ug dm”)
Standard 0.4380 0.4547 1.7771
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