Hydrogen A . Helium
S AA— number
Ko = 100 u Wavelength (A) = 12.3983
|
Li .3|Be .| | KB = 20 Principal 101.07- eyt B wn|C W8N L0 SIF  .2[Ne .
6.939 9.012 L 1 00 IineS keV \ Atomic 10.811 12.011 14.007 15.999 18.998 20. 183
Lithi Berylli —_— . B Carb Nit (0] Fluori N
K ithium K eryllium La 70 \ Ruthen | u m We|ght ; oron ) arbon y itrogen ) Xygen ) uorine ) eon
= = o 0.0544| Ko 0.1088 B — o 0.1834 o 0.2774 o 0.3924 | Ko 0.5249 o 0.6768 o 0.8486
Benefits of analysis by XRF ‘Ko 19.2365
Ly = 10 _ Lo 2.5586
: : Na..n[ M Density Al Z[si 2P .BS & cl .7/Ar .
I n c u e B 22.990 24. 312 p g/cm? p 12.20 26.982 28 086 30.974 32.064 35. 453 39. 948
Sodium Magnesium Aluminum Silicon Phosphorus Sulfur Chlorine Argon
|V| | N | ma | or NO sam p | e p re pa ratiO N Ko 1.0410 | Ko 1.2536 Ko 1.4866 | Ko 1.7398 | Ka 2.0134 | Ka 2.3075| Ko 2.6219 | Ko 2.9571
p 0.97 p 1.74 p 2.69 p 2.33 p 1.83 p 2.07
I uctive analysis K .%Ca 2[Sc .2TTi 2]V .Z[Cr %]Mn.2[Fe %]Co.Z[Ni Z[Cu.%Zn ¥|Ga 3!|Ge 2|As Z[Se #[Br :|K
y 39.102 a 40 08 c 44,956 I 47.90 50.942 r 51 996 n 54.938 e 55. 847 O 58.933 I 58.71 u 63.546 n 65 37 a 69 72 e 72 59 S 74. 922 e 78 96 r 79 9204 r 83 80
N a 11 to U92 ana Iys | S, p p m to h Ig h % Potassium Calcium Scandium Titanium Vanadium Chromium Manganese Iron Cobalt Nickel Copper Zinc Gallium Germanium Arsenic Selenium Bromine Krypton
- Ko 3.3129 | Ko 3.6905| K« 4.0892 | Ko 4.5089 | Ko 4.9498 | Ko 5.4117| Ko 5.8951 | K« 6.3996 | Ko 6.9254 | K« 7.4725 | Ko 8.0413| Ko 8.6313 | K« 9.2429| Ko 9.8762 | K« 10.5320 | Ke 11.2089 | K« 11.9089 | Ko 12.6329
concentration ran ge Lot 0.3413| Lo 0.3955 | La 0.4522 | Lo 0.5113| Lo 0.5729] Lo 0.6374 | Lo 0.7048| Lo 0.7763 | Lo 0.8515| Lo 0.9297 | Lo 1.0118 | Lo 1.0979| Lo 1.1880 | La 1.2820 | Lo 1.3791] Lo 1.4805 | Lo 1.5861
p 0.86 p 1.53 p 2.99 0 4.51 0 6.10 p 7.19 p 7.43 p 7.87 0 8.85 0 8.90 0 8.96 p 7.130 p 5.91 p 5.32 p5.72 0 4.79 0 3.12
stry - no ac 7Sr 2Y .2Zr “[Nb.%Mo.2Tc “[Ru.“4Rh.%Pd %/Ag.%|Cd.%4In %.[Sn .2[Sb 5 Te 2]I .ZXe .®
N O Wet C h e m I St ry n O a c I d S’ n O rea g e nts R 85.47 r 87 62 88.905 r 91.22 92.906 O 95.94 C 99 u 101.07 102.905 106.4 g 107.868 112.40 n 114.82 n 118. 69 121.75 e 127 60 126.904 e 131.30
A I . f I . d I ) . d d f I Rubidium Strontium Yttrium Zirconium Niobium Molybdenum Technetium Ruthenium Rhodium Palladium Silver Cadmium Indium Antimony Tellurium lodine Xenon
n a yS I S O SO I S' Iq u I S' pOW e rS' I mS' Ko 13.3757 | K« 14.1429 | K« 14.9334 | Ko 15.7473 | K« 16.5840 | Ko 17.4446| Ko 18.3286 | Ko 19.2365 | Ko 20.2164 | K« 21.1775] Ko« 22.1633 | Ko 23.1740 | Ko 24.2101| K« 25.2718| Ka 26.3595 | Ko 27.4727 | Ko 28.6125 | Ko 29.7793
Lo 1.6942 | Lo 1.8066| L« 1.9226 | Lo 2.0424 | L 2.1659 | L« 2.2932] L« 2.4240 | L« 2.5586 | L« 2.6968| Lx 2.8387| Lo 2.9844 | Lo 3.1338| L« 3.2870 | L« 3.4440| Lo 3.6048 | Lx 3.7694 | L 3.9377 | La 4.1100
granLIIes efc. 0 1.53 0 2.60 p 4.47 0 6.50 0 8.57 0 10.22 0 11.46 0 12.20 0 12.44 0 12.02 0 10.49 0 8.65 p 7.31 p 7.30 p 6.62 0 6.24 0 4.94
Rap|d anaIyS|S — results ava”able N m|nutes CS 132.905 Ba 137.34 La 138.91 H 178.49 Ta 180.948 183.85 Re 186.2 OS 190.2 Ir 192.2 Pt 195 09 Au 196.967 Hg 200.59 TI 20437 P 207.19 BI 208 980 PO 210 At 210 Rn 222
Caesium Barium Lanthanum Hafnium Tantalum Tungsten Rhenium Osmium Iridium Platinum Gold Mercury Thallium Lead Bismuth Polonium Astatine Radon
I I - I . Lo 4.2865| L« 4.4663 | Lo 4.6510 Lo 7.8991 | Lo 8.1462 | L 8.3977 | La 8.6526 | L« 8.9119 | Lx 9.1752 | L« 9.4424 | Lo 9.7135 | L« 9.9890 | L« 10.2687 | L« 10.5517 | Lx 10.8390 | L 11.1309 | L« 11.4270 | Lo 11.7272
Q u a I Itatlve' Se m I q u a ntltatlve' to fu I I Mo 0.8332 Mo 1.6446 | M« 1.7096 | M« 1.7744 | M« 1.8425 | M« 1.9104 | M« 1.9779 | M« 2.0485 | M« 2.1205 | M« 2.1953 | M« 2.2683| M« 2.3426 | M« 2.4197
- - - 1.90 3.50 6.19 13.09 16.60 19.30 21.04 22.57 22.50 21.45 19.32 13.55 11.85 11.36 9.80 9.32
guantitative analysis . : : . . . : . : . . . : . . .
Fr &|Ra %|Ac®
= = . 223 226 227
Q= qua ity contro SHES i || o | |C 58Py SN Pm ¢Sm .2|Eu .B|Gd .%(Tb .&|Dy .%|Ho ..&|Er .88[Tm.&2[Yb .7%(Lu .
i N St rume n-t can be 1 u Sed b r 140.12 140 907 144.24 145 150.35 151.96 157.25 158.924 y 162.50 164.930 167 26 168.934 173.04 174. 97
y anyone L 12.0315 | La 12.3399| Lae  12.6522 : ” : : :
Cerium Praseodymium Neodymium Promethium Samarium Europium Gadolinium Terbium Dysprosium Holmium Erbium Thulium Ytterbium Lutetium
.00 10.07
L2 . Lo 4.8403 ) Lo 5.0338 | L« 5.2305 § Ko 38.7253 | L« 5.6361 L« 5.8458 | L« 6.0574] Lo 6.2729 | L« 6.4953 | Lo 6.7199 | Lo 6.9488 | L« 7.1799 | Lx 7.4157§ Lo 7.6556
Mo 0.8831] M« 0.9292 | Ma 0.9778 | Lo 5.4326 | M« 1.0809] Mo 1.1312] M« 1.1853]| M« 1.2398 | M 1.2928 | M« 1.3476 | M« 1.4057 | M« 1.4621 | Mo 1.5215] M« 1.5814
p 6.77 p 6.77 p 7.00 p 7.20 p 7.49 p 5.25 p 7.86 p 8.25 p 8.55 p 8.79 p 9.15 p 9.31 p 6.96 p 9.85
Th.2Pa 2(U .2Np %|Pu 2}{Am %2|Cm 2(Bk %|Ctf *%|Es ZL[Fm'QIMd"%(No %4Lr %
Thorium Protactinium Uranium Neptunium Plutonium Americium Curium Berkelium Californium Einsteinium Fermium Mendelevium Nobelium Lawrencium
Lo 12.9690 | Lo 13.2909] Lo 13.6130 Lo  13.9444 Lo 14.2788 | L« 14.6174 | Lo 14.9544 | L« 15.3065 | L 15.6544
Mao 2.9915)] M« 3.0777] M« 3.1653
0 11.66 0 15.40 0 19.07 p 20.25 0 19.50 0 13.67 0 13.51 0 14.00

X-Supreme8000 - Supreme technology for

high performance and flexibility in XRF analysis

H 1

Relative X-ray
intensities

Key

Energy to

wavelength conversion

He ..2

Electron falls into
the vacant space

(primary) X-ray collides with an atom it disturbs this
stability. An electron is ejected from a low energy level
(eg K shell: see diagram) and a space is created. As a
result an electron from a higher energy level (eg L shell)
falls into this space.

X-ray fluorescence

X-rays form part of the electromagnetic spectrum and are
expressed in terms of their energy (kilo electron volts —
keV) or wavelength (nanometers — nm).

Secondary X-ray

X-ray fluorescence is a consequence of changes that take
& place within an atom. A stable atom comprises a nucleus
and the electrons orbiting it. Orbiting electrons are
organised into shells: each shell is made up of electrons
with the same energy. When a high energy incident

The difference in energy produced as the electron moves
between these levels is released as secondary X-rays
which are characteristic of the element. This process is
called X-ray fluorescence.
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