@V‘Z‘-"S@”Handheld, High-performance X-ray Fluorescence Analyzers

Innovative XRF Technologies

Featuring X-ray Tube Technology — No Radioactive Isotopes.

Detection Limit Guidelines Low-Density Sample Types (Soils, powders, liquids) Alloy Elements and Detection Limit Guidelines:

Detection Limit Guidelines: |:| LOD 1% -5% Elements Detected Titanium (Ti, Z=22) through Plutonium (Pu, Z=94)
H |:| 250 — 2,500 ppm typically 0.1% — some elements as low as 0.01% He
1 L 2
Principal lines
A Kai  Kpr<€f—— ey D 10— 100 ppm A IVA VA VIA VIIA
Symbol ——> Ag
0.05 0.11 . 0.18 0.28 0.39 0.52 0.68 0.85
u B _— fr A R [[] 50— 150 ppm : :
rineipa IES_" L L l:] Not measured
1.04 1.07 |1.25 13 1.49 1.56 | 1.74 1.8 296 319
Na Mg Al Si P S Cl Ar
11 12 Group 13 14 15 16 17 18
ns IVB VB viB viIB l | B )

409 446 493 541 59 |59 649 |64 706 |693 765 |748 826 |805 891 | 864 957 [925 1026 |9.89 10.98 |10.54 11.73 11.92 1329 | 12.65 14.11
K Ca Sc Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
034 034 |04 04 |045 046 [051 057 058 |064 065|071 072|078 079 |085 087 093 095 [101 103 [11 112 |119 122 |128 132 148 153 | 159

1.64

134 1496 |14.17 1584 |14.96 16.74 | 15.78 17.67 |16.62 18.62 |17.48 19.61 | 18.37 20.62 | 19.28 21.66 |20.22 22.72 |21.18 23.82 | 22.16 24.94 | 2317 26.1 | 24.21 27.28 | 25.27 28.48 | 26.36 29.73 28.61 3229 |29.78 33.62

Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sh Te I Xe
37 38 39 40 M 42 43 44 45 46 a7 48 49 50 51 52 53 54
175 204 212|217 226 |229 239 |242 254 |256 268 (27 283 284 299 |298 315 313 332 [329 349 (344 366 (36 384 [377 403 [394 422 [4.11

1.69 442

30.97 3499 |32.19 36.38 5579 6323 |57.53 6522 |59.32 67.24 |61.14 6931 649 7356 |66.83 75.75 |68.8 77.98 | 70.82 80.25 | 72.87 8258 | 74.97 84.94 |77.11 87.34 7929 898 [8152 923 |8378 94.87
Cs Ba Hf Ta w Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn
55 56 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86

429 462 |447 483 79 902|815 934 |84 967 865 1001 | 891 1036 |918 1071 |944 1107 [971 1144 | 999 1182 [1027 1221 | 1055 1261 | 10.84 13.02 | 11.13 1345 | 1143 13.88 [11.73 14.32

86.1 97.47 |88.47 100.13

Fr Ra
87 88
12.03 1477 |12.34 1524

3344 37.8 | 3472 39.26 [36.03 40.75 |37.36 42.27 |38.72 4383 | 40.12 4541 | 41.54 47.04 7 | 4448 50.38 4755 5388 |49.13 5568 | 50.74 57.52 |52.39 59.37 | 54.07 61.28
La Ce Pr Nd Pm Sm Eu Tb Ho Er Tm Yb Lu
57 58 59 60 61 62 63 65 67 68 69 70 4

504 | 484 526|503 549 |523 572 |543 596 |564 621 [585 646 |6. 71 | 627 698 |6. 25 672 753 |695 781 |718 81 742 84 |766 871

Lanthanides
57-11

4.65

90.88 102.85 | 93.35 105.61 [95.87 108.43 |98.44 111.3 |101.00114.18 | 103.65117.15
Ac Th Pa U Np Pu
89 90 91 92 93 94

12.65 1571 | 1297 162 [1329 167 |13.61 17.22 | 13.95 17.74 | 14.28 18.28

Cm Bk cf Es Fm Md No Lr
95 96 97 98 99 100 101 102 103
1496 1939 | 1531 19.97 | 1566 2056 | 16.02 2117 | 16.38 21.79

Actinides
89-103

Interference-free detection limits are intended as guidelines; please contact Innov-X Systems to discuss your specific application.

Detection limits are estimates based on 1-2 minute test times and detection confidence of 30 (99.7% confidence).
Detection limits are a function of testing time, sample matrix and presence of interfering elements.
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@@ Photon energies, in electron volts, of principal K- and L-shell emission lines.

Innova tive XRF Technologies

Element Symbol  Atomic # Koz Kgl Lo Lgl Element Symbol  Atomic # Koz Kgl Lo Lgl
Actinium Ac 89 90.88 102.85 12.65 15.71 Neon Ne 10 0.85 0 0 0
Aluminum Al 13 1.49 1.56 0 0 Nickel Ni 28 748 8.26 0.85 0.87
Antimony Sh 51 26.36 29.73 3.6 3.84 Niobium Nb 41 16.62 18.62 2.17 2.26
Argon Ar 18 2.96 319 0 0 Nitrogen N 7 0.39 0 0 0
Arsenic As 33 10.54 11.73 1.28 1.32 Osmium Os 76 63 7141 8.91 10.36
Astatine At 85 81.52 92.3 1143 13.88 Oxygen (0] 8 0.52 0 0 0
Barium Ba 56 3219 36.38 447 483 Palladium Pd 46 21.18 23.82 2.84 2.99
Beryllium Be 4 0.11 0 0 0 Phosphorus P 15 2,01 2.14 0 0
Bismuth Bi 83 7711 87.34 10.84 13.02 Platinum Pt 78 66.83 75.75 9.44 11.07
Boron B 5 0.18 0 0 0 Polonium Po 84 79.29 89.8 11.13 1345
Bromine Br 35 11.92 13.29 148 153 Potassium K 19 331 3.59 0 0
Cadmium Cd 48 23.17 26.1 3.13 3.32 Praseodymium  Pr 59 36.03 40.75 5.03 5.49
Calcium Ca 20 3.69 4,01 0.34 0.34 Promethium Pm 61 38.72 43.83 543 5.96
Carbon © 6 0.28 0 0 0 Protactinium Pa 91 95.87 108.43 13.29 16.7
Cerium Ce 58 34.72 39.26 4,84 5.26 Radium Ra 88 88.47 100.13 12.34 15.24
Cesium Cs 55 30.97 34.99 429 462 Radon Rn 86 83.78 94.87 11.73 14.32
Chlorine Cl 17 2.62 2.82 0 0 Rhenium Re 75 61.14 69.31 8.65 10.01
Chromium Cr 24 541 5.95 057 0.58 Rhodium Rh 45 20.22 22.72 2.7 2.83
Cobalt Co 27 6.93 7.65 0.78 0.79 Rubidium Rb 37 134 14.96 1.69 1.75
Copper Cu 29 8.05 8.91 0.93 0.95 Ruthenium Ru 44 19.28 21.66 2.56 2.68
Dysprosium Dy 66 46 52.12 6.5 7.25 Samarium Sm 62 40.12 4541 5.64 6.21
Erbium Er 68 49.13 55.68 6.95 781 Scandium Sc 21 4,09 4.46 0.4 0.4
Europium Eu 63 41,54 47,04 5.85 6.46 Selenium Se 34 11.22 125 1.38 1.42
Fluorine F 9 0.68 0 0 0 Silicon Si 14 1.74 1.84 0 0
Francium Fr 87 86.1 97.47 12.03 14.77 Silver Ag 47 22.16 24.94 2.98 3.15
Gadolinium Gd 64 43 487 6.06 6.71 Sodium Na 11 1.04 1.07 0 0
Gallium Ga 31 9.25 10.26 11 1.12 Strontium Sr 38 1417 15.84 1.81 1.87
Germanium Ge 32 9.89 10.98 1.19 1.22 Sulfur S 16 231 2.46 0 0
Gold Au 79 68.8 77.98 9.71 11.44 Tantalum Ta 73 57.53 65.22 8.15 9.34
Hafnium Hf 72 55.79 63.23 79 9.02 Technetium Tc 43 18.37 20.62 2.42 2.54
Holmium Ho 67 4755 53.88 6.72 753 Tellurium Te 52 2147 31 3.77 4,03
Indium In 49 24.21 27.28 3.29 349 Terbium Th 65 44,48 50.38 6.27 6.98
lodine | 53 28.61 32.29 3.94 422 Thallium Tl 81 72.87 82.58 10.27 1221
Iridium Ir 77 64.9 73,56 9.18 10.71 Thorium Th 90 93.35 105.61 12.97 16.2
Iron Fe 26 6.4 7.06 0.71 0.72 Thulium Tm 69 50.74 57,52 7.18 8.1
Krypton Kr 36 12.65 14.11 1.59 1.64 Tin Sn 50 25.27 28.49 344 3.66
Lanthanum La 57 33.44 378 4,65 5.04 Titanium Ti 22 451 493 0.45 0.46
Lead Ph 82 7497 84.94 10.55 12.61 Tungsten W 74 59.32 67.24 84 9.67
Lithium Li 3 0.05 0 0 0 Uranium U 92 98.44 111.3 13,61 17.22
Lutetium Lu 71 54.07 61.28 7.66 8.71 Vanadium V 23 495 543 051 0.52
Magnesium Mg 12 1.25 13 0 0 Xenon Xe 54 29.78 33.62 411 442
Manganese Mn 25 5.9 6.49 0.64 0.65 Ytterbium Yb 70 52.39 59.37 142 8.4
Mercury Hg 80 70.82 80.25 9.99 11.82 Yttrium Y 39 14.96 16.74 1.92 2
Molyhdenum Mo 42 17.48 19.61 2.29 2.39 Zinc Zn 30 8.64 9.57 1.01 1.03
Neodymium Nd 60 37.36 42.27 5.23 5.72 Zirconium Zr 40 15.78 17.67 2.04 2.12




