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Precious Metal Analysis Expert
To detect precious metals such as Au, Ag, etc

X-ray Fluorescence
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I classical mooel in precous molal deteclion most walcomed poross the gioba

Skyray Instrument Inc. Application fields:
——A professional manufacturer of Content detection of precious metals Au, Ag and all kinds of ormaments
X-ray Fluorescence Spectrometers Mainly used in precious metal and ormament processing industrics; banks, ornament sale and detection institutes

Skyray Instrument Ing, spent 15 years of dedicated service on the development,
production and sales of X-ray Fluorescence Spectrometers, The company owns the
world's first-class expert team in field of X-ray Muorescence analytical technology,
abundant fund, and unparalleled technology. It kas 56 patent technologies. The
products are widely used in precious metal analysis (Au, Ag, Pt, Pd, cic), clectronic
and alectric industry, coment industry, sieel industry, plating thickness measurement,
commodity inspaction, scientific study, RoHS detection and %0 on. At present, the
company tops the World's Mo, in both Sales Amount and Product Categories,

EDX600 mtegrates the precious metal detection technology and experience
Skyray Instrument has obtained in the past years, and features for its unique product v
configuration, fully functonal software and user frendly interface. Its human- . .
oriented design grants you & simple measurement job. L

Specifications

Measurable elemenis: Cu Au and Ag

Measurement accurncy: 0.5% (>96%)

Repeatahility: 0.1 %

Ambient temperature; 15°C-30°C

Ambient husidity: ==T0%

Test ixme: 60-100s

Power: AC 220V == 5V (AC purified stabilized voltage power supply is suggested)

- Configurations
,‘m Single sample chamber
Propartion arithomsto

High resolution CCD

Amplifier circuit

High and low voltage power supplies
M-ray tube

PC and ink-jet prinier

l_: |_~| L;_L ;_ L ] L l J Rapid Accurate Non-desiructive

Specially designed for precious metal detection

Sample chamber



Skyray Instrument

Application Software
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Auto report generation

ﬁy&a{;p Skyray Instrument

Clearer detection results

Sample Photo

Testing Report
Sample Name | 20K TestTime | 100 Test Date 2007-12-31
Element Content(%) Weight(g)
Cu 6.51 0.325
Ag 102 0.51
Au 83.29 4165
Karat Value [19.991K
Counts
100451
80361
60271
Spectrum
40184
800 1000 1200 1400
Remark

Test time: 100s

Content (%)

Elements
Cu 6.51
Au 10.2
Ag 83.29

Simple sample detection program

The classical model in precious metal detection most welcomed across the globe
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e The classical model in precious metal detection most welcomed across the globe
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X-ray Fluorescence Excitation Principle

" PERIODIC TABLE OF EIEMENTS ?

EDX600 uses X-ray beam from X-ray tube to irradiate the sample, and the element atoms will be excited and emit the ( Characteristic X- Rﬂ}-’ energy table ] iDI[-}[EE
sencondary X-ray fluorescence characteristic for its own energy. Then these elements get identified and its content e e bt
4 Be 5 B|l6 C]7 N|8 O| 9% F| I0Ne

measured. The working principle 1s as follows:

9.012 /W Skyray Instrument [ 1081 200 | 01 | 1599 15.99] 20.17
0.110 / ky y (185 | n282 fnsez | 6523 | 677 | 0.86]

S S S S S S S S S/ Neutral atom

13AL[ 14 Si| 15 P| 16 § | 17C1 | 18 Ar

12Mg 26.99 | 28.09 | 3057 | 32.06 | 35.45 | 39.94

: 243 =
. NK___» Jump into — 1487 [ 1740 ] 2015 | 2307 | 2622 | 2.957

nergy 23 ) : . . : e el e
4 = VL Jump inlo me|ive|vB|viB|viB VIII 1B | OB 1838 | 242 | 2968 | 2.817 | 3.19]

Primary X-ray _~—" Jump into + La 1
e D M level 20Ca)| 218¢| 22Ti| 23 V|24Cr|25Mn|26 Fe|27 Co|28 Ni|29 Cu|30Zn |31 Ga| 32 Ge| 33 As| 34 8¢ | 35Br | 36 Kr
KL L 40.08 | 44.96 [ 47.90 | 60.94 | 51.99 | 54.94 | 55.84 | 5893 | 58.7 | 63.54 | 6538 | 69.72 | 72.5 |NAGELNGON 79.90 | 83.8
P e 3.690 | 4.088 | 4.508 | 4.949 | 5411 | 5.895 | 6.400 | 6.925 | 7.472 | 8.041 | 8.63] | 9.243 | 9.876 PRSI L2 11.91 | 12.63
4.012 | 4459 | 4.931 | 5427 | 5.947 | 6.492 | 7.059 | 7.649 | 8.265 | 8.907 | 9.572 | 10.26 | 10.98 PUEFSIRSON 13.29 | 14.12
v 0.341 | 0395 | 0.452 | 0.51 | 0.571 ] 0.636 | 0.704 | 0.775 | 0.849 | 0,928 | 1.009 | 1.096 | 1.186 | 1282 ] 1379 1.48 | 1.587
D L level 0.344 | 0.399 | 0.458 | 0.519 | 0.581 | 0.647 | 0.717 | 0.790 | 0.866 | 0.948 | 1.032 | 1.122 | 1.216 [P ESTP1S18 1.526 | 1.638
Atomic energy level diagram Runaway electron

38Sr| 30Y |407r |41 Nb|42Mo| 43 1c| 44 Ru| 45 Rh| 46 Pd 4'?,-*Lg 48 Cd| 49In | 508Sn| 51 §b ﬁ;T&'j 53 1|54 Xe
87.82 | 88.91 ] 91.22 | 92.91 | 9594 | #99) | 101.0| 102.9| 1064 | 107.9 | 1124 | 114.8 | 118.6 | 121.7 PHERGY 126.9 | 131.3
14141 1493 | 1575 1658 ) 1744 | 18331 1924 | 2017 21.12 ) 2210 | 23.11 | 24.14 | 25.19 ] 26.27 ZTJ;H 2851 | 29.67
15.85| 16,75 17.69 | 18.65] 1963 | 2065 | 21.69] 22.76 | 23.86 | 2499 | 26.14 | 27.38 | 28.60 | 290.25 [RR0R 3244 | 33.73
1.806 ) 1.922 1 2.042 | 2.166 | 2.293 | 2.424 | 2558 | 2696 | 2.838 | 2984 | 3.133 | 3287 | 3.444 | 3.605 '-f_'!_'.'_?ﬁﬂ' 39371 4.111
1.8721 1996 2.124 | 2.257 1 2395 | 2538 | 20683 | 2834 ) 29901 3.151 | 3316 | 3487 | 3.662 ) 3.843 fﬁ;ﬂiﬁ- 4220 | 4422

Test system diagram

Primary filter

'?‘Rﬂymb 2.302 | 2462 | 2.623 | 2,792 | 2.964 | 3.144 | 3.328 | 3519 | 3.716 | 3.92 | 4.131 | 4347 [FESHON 4.800 | 5.036
® 1792 | 1902 | 2.015 | 2122 | 2252 | 2376 | 2503 | 2633 | 2.767 | 2904 | 3.044 | 3.188 PR535Y 3484 | 3.636
High voltage supply
56 Ba T2Hf| 73 Ta|74 W|75Re| 76 Os| 77 Ir| 78 Pt [ 79 Au|80 Hg| 81 Ti | 82 Ph| 83 Bi | 84 Po | 85 At | 86 Rn
137.3 178.4 | 180.9] 183.8| 186.2 | 190.2 | 192.2] 1950 | 197.0 | 200.5 | 204.3 | 207.2 | 208.9 | #c200)| #210)| #(222)
32.07 55.38 | 57.11 | 58.86 | 60.66 | 62.48 | 64.35 | 66.25 | 68.19 | 70.16 | 72.18 | 7423 | 76.32 | 7846 | 80.64 | 82.86
_ 36.55 | 4 63.56 | 65.56 ]| 67.59 | 69.66 | 71.78 | 73.93 | 76.13 | 78.37 | 80.66 | 8299 | 8536 | 87.77 | 9024 | 92.75 | 9532
Amplitude analyzer ~ Communication module 4467 "M | 7.808 | 8.145| 8396 | 8.651 | 8910 9.173 | 9.441 | 9.711 | 9.987 | 1027 | 1055 | 10.84 | 1113 | 1142 11.72
£\ A 4.828 9.021 | 9341 | 9670 | 1001 | 1035 1071 | 11.07 | 1144 11.82 ) 1221 | 1261 | 13.02] 1344 | 1387 | 1432
: :’_} >l > --> (PC) 5.531 10.51 | 10.81 | 11.28 | 11.68 | 12,09 1251 | 12.94 | 1338 | 13.82 | 1428 | 1476 15.24 | 1574 | 1625 | 16.77
D‘""Ecmr& 1.953 6.958 | 7.172]| 7.386 | 7.602 | 7.821 | 8.040 | 8.267 | 8493 | 8.720 | 8.952 | 9.183 | 0.419 | 9662
Powmy ¢
Main amplifier Control umit %% Ra
#
226.0 B Alkali Metals B Non-Metal U Transitional element
87.44 A [] Halogen O Lanthanoids [ Adinides
e e = o 100.6 n Alkaline o o "
Characteristic X-radiation of element S [] Alkaline earth O Rare gases [ Main group metal
3 Mark |y #Radioactive Elements *Man Made Elements
. . . - . - . . i.f'_l.I
Each element will emit X-ray at its own energy level when excited. This X-ray is characteristic and called X-ray s ; _ S , :
17.8 2: All the Numbers are ordered one by one in this way, Atomic Number
fluorescence. It is the foundation of analysis. i Element Symbol, Atomic Weight, Ka ,KB.,La LB LYy Le
Scattering
e d of 57 La| 58 Ce| 59 Pr|60 Nd|61 Pm| 62Sm| 63 Eu| 64 Gd| 65 Th| 66 Dy| 67 Ho| 68 Er|69Tm/| 70Yhb | 71 Lu
It 1s the background of spectrum. 138.9 | 140.1 | 1409 | 1442 | #am | 1504 | 1520 1572 | 1589 | 1625 ] 1649 1672 ] 1689] 173.0| 1750
33.30 | 34.57 | 35.86 | 37.19 | 3854 | 39.91 | 41.32 | 42.76 | 44.23 | 45.73 | 47.26 | 48.82 | 50.41 | 52.04 | 53.59
Photoelement L 3799 ] 39.45] 40.95 | 42.48 | 44.05 | 45.65 | 47.28 | 48.95 | 30.65 | 52.38 | 34.16 | 55.96 | 37.81 | 59.69 | 61.61
: ; . . ; 4651 | 4840 | 5.034 | 5230 5431 | 5.636| 5846 | 6.059 | 6.275 | 6495 | 6.720 | 6.948 | 7.181 | 7.414 | 7.654
The photoelectron 1s the foundation of detector. In the sample, the X-ray intensity of every element is expressed s043 | 5262 | s.480] 5722 | 5956 | 6206 | 6456 | 6712 | 6979 | 7240 2:528 | 73100 3.103 | 5401 | 2708
X ] . . : 5.789 | 6.052 | 6.322| 6.602 | 6.891 | 7.180 | 7478 | 7.778 | 8.104 | 8.418 | 8.748 | 9.089 | 9.424 | 9.779 | 10.14
as 11,12,13,14,I5 ++++** respectively. The element content C is the function of X-ray fluorescence intensity I, 1194 | a997 L ade9 | dean | asie Ldosil s 76l 536 Lissag | 57451 saia | €155 | 31 | csan | 6755

expressed as follows: T P ———y pr—— o | ) p— | — | f— —
P 89 Ac| 90 Th| 91 Pa| 92 U [93Np| 94 Pu|9SAm|96Cm| 97 Bk| 98 Cf | 99 Es | 100Fm
C=F(1,, 1.5, 1,1 ") & | # | &8 | # | & | #: | B oar | #n | #2 | oar | #n
i gm (232) | 231.0 | 238.0 | (237) | (244) [ (243) | (247) | (247) [ (251) | (252} | (257)

This equation is too complicated and can be simplified as: 89.79 | 92,19 94.64| 97.14 | 99.69 | 102.3 | 104.9 ] 107.7 | 105 1133 ] 1162 1192
1 P P An [ 1033 ] 1060 | 1089 ] 1108 | 1147 | 177 | 1208 | 1239 | 127.1 | 1304 | 133.7 | 1372
=T 1265 | 1297 1329 13:61 | 13.95 | 1428 | 1462 | 14.96 | 1531 | 1566 | 16.02 | 1638
CRLAR AR AR LA, 1571 | 162 | 167 | 1722 | 17.74 | 1828 | 18.83 | 19.39 | 19.97 | 2056 [ 21.17 | 21.79
Where 1841 | 1898 19.55| 20.16 | 20.77 | 21.40| 22.04 | 22.69 | 23.37 | 24.06 { 2476 | 25.47

o ™ T
......

a2 f 36| ez | 1ise | 1212 ] 1238

C is the element content in the sample; 11,12,13,14,15 «+++- are X-ray intensity of element respectively; K1,K2,
K3,K4,KS5 ------ are coefficients which can be determined by measuring known standard sample to calibrate.
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