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New generation of X-ray Fluorescence Spectrometer

WDX400E Breakthrough 1

Rapid and qualitative analysis of various samples

Rapid and qualitative analysis spectrogram of steel (testing time is not more than 108S)
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Energy dispersive qualitative analysis spectrogram

This sample contains:Al. Si, S, Ti. V.
Cr. Mn. Ni. Cu, W. Fe and other elements.
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Wavelength dispersive qualitative analysis spectrogram

Rapid and qualitative analysis spectrogram of cement raw meal (testing time is not more than 18S)
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Wavelength dispersive gqualitative analysis spectrogram

This sample contains:Na, Mg, Al, Si, P, K, Ca,
fb Ti. Te, Pb, Cd., Zn. Cu, Ni and other elements.
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Energy dispersive qualitative analysis spectrogram

Element Al Si S

+ Energy Dispersive

Real value (%) 0.43 1.76 0.038

Testing data of fixed channel wavelength dispersive

WDX400E Wavelength Dispersive 0. 41 1.69 0.042

Higher power scan instrument 0. 44 1.70 0.035
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Comparison testing result of medium and low alloy steel sample
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Testing data of energy dispersive
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Comparison result of environmental cement sample testing

Rapid and qualitative analysis spectrogram of ceramics (testing time is not more than 158)
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Wavelength dispersive qualitative analysis spectrogram
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Energy dispersive qualitative analysis spectrogram
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This sample contains:Na, Mg. Al
Si. P. K. Ca. Ti. Ba. Mn, Fe.
Co. Cu, Zn, As, Pb, Rb, Sr,

Precision Instruments Skyray Elaborates

Element Na(%) Mg(%) Al(%) Si(%) K(%) Ca(%)
Real value (%) 0.48 3.43 4.35 13. 41 0.68 42.36
Testing data of fixed channel wavelength dispersive
sl i 0. 44 3.21 4.13 13.30 0. 61 42.43
Higher power scan instrument 0. 51 3.34 4. 56 13. 36 0. 73 42. 20
Element Ti(%) Fe(%) Pb(ppm) Cd(ppm) Zn(ppm) Cu(ppm) Ni(ppm)
Real value (%) 0.24 1.37 1402 159 5380 2341 2193
Testing data of energy dispersive
s o 0.24 1.41 1382 167 5289 2378 2231
Higher power scan instrument Q.22 1.44 1436 149 5258 2297 2148

Comparison result of ancient ceramics sample testing

Element Na Mg Al Si P K Ca il Ba Mn Fe
Real value (%) 0.7727 1.6031 127221 63.3547 000N 47128 7.2636 0.3/09 0 1.4043 74935
Testing data of fixed channel wavelength dispersive Testing data of energy dispersive
e et g L6 R mN Doy Aw | T4 | o 0 1.46 7.4

+ Enargy Dispersive
Higher power scan instrument 0.768 1.623 12.76 6341 00073 4678 1.213 0,364 =0001 1445 7.931

Element Co Cu Zn As Pb Rb Sr Zr
Real value (%) 0 00882 0048 O 0 00133 0014 0052
Testing data of energy dispersive
s o i 0 005 009 0 0 002 005 009

+ Enargy Dispersive
Higher power scan instrument  =-0,001 0.0910 0.0581 =0001 =000 0013 0014 005
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New generation of X-ray Fluorescence Spectrometer

WDX400E Breakthrough 2
Simultaneous analysis for full element with low X-ray tube power

¢ Expert's explanation in detail
With 400W X-ray tube power, WDX400E gives the high power scan channel requiring more than 3000W X-ray tube power

a solution.Qualitative analysis: 1.It usually takes more than 10minutes to have qualitative analysis when scan channel gualitative
analysis needs changing € angle and 26 angle of crystal and incidence continuously to analyze elements in samples one by one.
2. Energy dispersive qualitative analysis chamber adopts full-spectrum direct reading, which usually takes seconds to produce
qualitative result. Quantitative analysis:1.Because scan channel analyzes elements one by one, in order to reduce testing time,
high power X-ray tube is used to improve excitation rate and ensure testing accuracy. Some samples need 30-40 minutes.
WDX400E analyzes all elements simultaneously in enough testing time, so it uses small power X-ray tube.

WDX400E Breakthrough 3

Simultaneously having quantitative analysis for several kinds of elemenis
solves the problems that fixed channel equipment tests a few elements.

¢ Expert's explanation in detail
Energy dispersive detector can analyze several kinds of elements one time, and with wavelength dispersive fixed channel
it can test more elements. The testing efficiency and ability are more than those of high power scan wavelength dispersive

equipment. It is more convenient to operate.
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Interface for energy dispersive

Software main interface testing clement sciion

Precision Instruments Skyray Elaborates

WDX400E Breakthrough 4

Adopting respective advantage of wavelength and energy dispersive gives
separate testing for light and heavy elements, thus it improves testing
accuracy and efficiency.

¢ Expert's explanation in detail
A.Main advantage of energy dispersive: 1. Full-spectrum direct reading, fast qualitative and quantitative speed. 2. SDD detector
has high efficiency and resolution. 3. Simultaneously test dozens of elements.4. High sensitivity of medium and heavy elements.
B.Main advantage of wavelength dispersive:1.Light-splitting theory; higher resolution of elements, especially light elements; avoid
interruption of high-order line.2.Because fluorescence yields less, testing efficiency of light elements can be increased by increasing
power, changing optical path structure.3.Because of more advantages in light elements, WDX400E adopts wavelength dispersive in
light elements, and energy dispersive in heavy elements.

Testing examples

Repeated testing results of GBW07249 polymetallic nodule minerals.

MR o] SRR RERE: 5oz
Ap=NEAL3EA mIS11A2.321 me=R

Clirpm] AR -

AN=0S00008 A1:10761. 905151 AZ=0 000080

S5i0,wavelength dispersive working curve Pbenergydispersiveworkingcurve

Repeated testing results of GBW07249 polymetallic nodule minerals.
(21 testing results in succession)

Constitvent Ma,0 ALO, MgO SiO, PO, S Cl KO As CaD Co Cu Fe(MyMn(T) Mo Ni Pb TiO. V Zn
f:::ard 212 353 200 133 073 018 085 068 179 28 035 028 1871 3363 371 036 948 171 588 563
Unit % b | o h ] ] % Ppm % " h o % PpMm % ppm %  pPpm ppm
Testing data of fixed channel wavelength dispersive Testing data of energy dispersive
':;T:':EE 211 351 202 1330 070 019 086 068 17658 282 036 027 1873 3363 36083 036 94683 1.74 586.83 56217
max 215 355 205 1335 073 021 089 071 182 289 039 031 1878 3368 376 049 9% 1.77 595 568
min 207 347 196 1326 067 017 083 066 171 276 032 024 1869 3356 363 032 92 168 580 556

SD 0026 0.025 0027 0028 0.019 0.013 0.021 0015 3.343 0.033 0.023 0.022 0.025 0.035 4196 0.025 4.448 0027 5408 3.614




WDX400E Breakthrough 5

Unigue energy dispersive secondary collimator design greatiy lows
testing background of energy dispersive. and improves sample detection
limit and testing accuracy.

dispersive background can be reduced, testing signal-to-noise ratio can be greatly improved and testing performance can be

¢ Expert's explanation in detail

400W cannot be used in ordinary energy dispersive equipment, however, through unique secondary collimator design,

greatly improved; meanwhile the testing efficiency can be highly ensured.
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Technical specification comparison between Wavelength dispersive+ energy
dispersive and scan X-ray fluorescence spectrometer

Item

Detector

Amplifiar circuit

X-ray fluorescance
tube anode

¥-ray tube structure

X-ray lube power

X-ray tube cooling
mathod

X-ray tube high
voltage power

X-ray irradiation method

Auto spin devica
of sampla

Control mathad aof
the instrumeant

Spectrum gathering
method

Disparsive crystal
Rasolution of anergy
dispersive datectar

Analysis ranga

Ability o analysis

Sample type

Tasting mathod

Goniometer system

Testing tima

Testing accuracy

Qualitative analysis
ability

X-ray tube working range

Analysis softwara

Application field

WDX400E

Wavelength dispersive: Adopts gas flow counter and sealed counter
Enargy dispersive: Adopts intamational advanced S0D silicon drift
semi-conductor conling detecior made in USA; SNE (signal to noisa
enhancer) developed by Skyray is attached.

Integrated design of amplifier and detector; improve testing
efficiancy and enhance anti-interfarence ability of the instrument.
Rh anode (X-ray tubes of different anodes can be replaced
according fo testing requiremant).

Small power end window diffraction anode; ceramic insulation;
thicknass of baryllium window :75um

4000

Cooling: small size, cycle (small volume; in-built, do nat need o
sat aulside)

Tube voltage(Max): 50Ky, wube currant(Max):Bma
Down-lightening method(Vertical lightening)

Yes

Independant and auto control of lower computer; data communication
of uppar computerimora stable instrumeant control, data transfar and
procassing)

8 kinds of light alemeants fixed channel spectrum tasting + anargy
dizpersive direct gathering method; and multi-channel MCA
technology is used to last real-time demonstration of spectrum
Differant plane crystals are used in spectrum, including man-mada
multi-layers film, PET, Ga crystal, InSh, LiF crystal to test 8 kinds of
elemants testing; every alement needs one po testing crystal.
Resolution reaches 139+5eV{0Obtained by using Feb5 whan
counting rate is 100005}

Ma-U
Simultaneous analysis of dozens of elements

Salid, powder. liguid; no requirement of shapas

Simultaneaus analysis of dozens of alements; every elamant can
gather enough data according to setting time.(Therafore, if tasting
the same sampla, the required X-ray tube power is much less than
scan wavelangth dispersiva X-ray fluorescence analyzer)

Mo goniometar, therefore no mechanical moving error

Satting according to customers' requirement, generally 60-3005.

Tasting accuracy is batter than scan equipment, because
simultaneous tasting of fixed channel and enargy dispersive ansura

thers is anough tasting time; in addition. thera is no goniometer systam.

It usually takes seconds to give samples full spactrum qualitative
analysis by simultaneous gualitation of dozens of elemants and
combining powearful qualitative analysis function of softwara.

High woltage:20-50Ky; currant reaches BmaA al most(Set by
software according to customers' requirement)

Parfacl combination of wavelength dispestive and ensngy dispersive saftwans,
independent working; instruments and varnious lesling parameders can be Nexibly
wsed for various samples analyzing. Chinese and English software are apen io you

Medallurgy, minerals, construction material, of and chernistry,
environmental proleclion lesling and firsl-linge analysis n alher
induslries. Maanwhile, il can be used in many research and lesting inslilubas.

Scan X-ray fluorescence spectrometer
Adopts sarial system of gas flow counter and scintillation countar.

Integrated design of amplifier and datector

Diffarent anodes of different equipments.

End window diffraction anoda; ceramic insulation; thickness. of
baryllivm window: 75um [ different design of different suppliers 1

More than 3000WW

Coaling of large power cycle (cooling device is outside set and nead
exira purchasa)

Tuba voltage{Max): = 50Ky, tube currant{Max): =60madifferent
configurations of different suppliars)

Down kghtaning and top lightening(fixed angle Bghtaning: diffarent
dasign of differant suppliers)

Yes

Mast use single chip machine control; some manufacturers usa
lawer computer control.

Singla scan or scan+ a few fixed channel light elements spectrum
peak gathering method

Usually more than 5§ kinds of crystal auto switch are adopied to
maet the reguiremeant of testing dozens of elemants.

Mo
B-U

Analyze dozens of elemants

Solid, powder and liquid can be testad:
and no requirement of shapes.

Test dozens of elements ona by ane; usually avery element needs
seconds; X-ray tube (usually more than 3000%W) asks high power 1o
meet the requirement of tasting accuracy.

Goniometer is nesded for précised match of t angle of incidenca
X-ray fluorescance and 2 i of exit X-ray. Therafore, the scan
X-ray fluorescence will cause machinery moving ermor

Testing tima for every alemant can be set individually; because of
gualitative analysis in ordar, lass testing time is asked for reducing
the whole process testing time.

Only X-ray tube of high power can ba used o improve
testing accuracy.

Qualitative analysis of sample elements on by one;
it usuwally takes over 8005 for dozens of elements.

High voltage: 20-60Kyv; current range is different according
to suppliers.

Wavalangth disparsive analysis software; some manufacturers set
the interface in English, so it is nat conwanient.

For research and tasting institutes

Precision Instruments Skyray Elaborates

Remark

New generation of X-ray Fluorescence Spectrometer

gide

WBWUOIAUS UOIE||BISUI

uojienjena
ansuayaidwon

sjuawdinba Jes|ssy

10} Juawainbay

Cooling device
Gas flow
Tablet Press
Vibramill
Fusing machine

Requirament for
installation place

Earthing requiremant
Ambient temparaturs
Ambiant humidity
Power voltage

Total power of the
instrumant

Requireameant for staff
Performance/cost ratio
Market price

After sale service

In-built oil cycle cooling device; additional purchase is not needed.
P10 gas of high purity
Special tablet press of X-ray fluorescence

Spacial vibromill of X-ray fluorescence

Special fusing machina of X-ray fluorescence
{temparature is over 1250 T)

Require stable power voltage, and avoid interferance of strong
electro-magnetic wawva: stabla and firm platform with movable and
fix device; fewer requirements for ambient environment.

Floating design, no wire requirement

25-30°C {air-conditionar configuration )

=M%

220+5V{for factory and lab)

Mot mare than 2000W(include computar, printer, vacuum pump atc)
Professional design and require less to a staff

High performancelicost ratio

Lass than 1million RMB

It is researched, developed and sold by Skyray; be conformed to
the requirement of domestic customers.

Coaling water device with large power is naeded; MNecessary
additional purchase is neaded. devices
. : Mecessary
P10 of high it
gas 1gh punty dendoes
: Mecessary
5 | tablet f X-ray fl
pecial press of X-ray fluorescence i
il i f Mecessary
5 | vib Il af X fl
pacial vibromill of X-ray fluorescence A
Spacial fusing machine of X-ray fluorescence(tempearature is Mecessary
over 1250 T} devices
Stable power voltage to avoid strong electro-magnetic;
Stable and secured platform.
Excellent wire. otharwise tha instrument will work out of order.
25-30°C (air-conditioner configuration)
=M0%
Tri-phase; 380V
Mot less than G000W(include computer. printer, cooling-water
maching, vacuum pump atc)
Require much o a staff
Low performance/cost ratio
Withaul
Mora than 1.5 million RMB assisiant
devicas
Imported from foreign country; high maintenance. service cost, but
sarvica quality is not good as WDXA00E.

Technical Specifications

High volage 400W (50KVE8mA) .
X-ray tube: 400W thin Be end window X-ray tube made by Varian company, Rh anode (Pd anode optional)

Tube voltage and tube current stability in 12 hours: more than

Measurable elements: 10 arbitrary elements from Na to U.

Detector: gas flow proportional detector + sealed proportional detector; 10 paths 1024 channels independent pulse height analyzer

Vacuum system: independent pumping station for easy maintenance with highest vacuum lower than 8 Pa

Gas flow system: high-accuracy gas density stabilizer with pressure stability up to £0.003 KPa.

Pre-amplifier: Pre-amplifier of fast speed improves testing efficiency and testing accuracy of the instrument.

MCA: Digital MCA multi-channel amplitude collector improves testing efficiency greatly.

AC 220V power supply: 2KVA AC purified stabilized voltage power supply
Analysis accuracy: °n-1 (24 hours, percentage content) =0.05 %. !
Testing time of unit sample:(include time of sample replacing and

vacuuming), not more than 3 -5 minutes.

Temperature control precision in constant temperature chamber:

setting value 1-:0.1°C.

Rapid and non-destructive analysis of powder sample and lump sample
Fast analyzer of compacted powder, fused beads and lump material
Multi-channel digital MCA has greatly improved the measurement
efficiency, which benefits not only the instrument debugging and failure

diagnosis but also enhances the measurement accuracy and stability.
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Compared with sequential instruments
with higher power, WDX 400 has the
advantages as below:
a, reaching adequate measurement accuracy with
smaller power and equivalent measurement time;
b, prolonged service life of X-ray;
¢, fewer failures in high voltage supply,
d, lower maintenance costs of the overall instrument,
e, no wearing problem of goniometer as fixed
channels adopted.
f. performance of energy dispersive device is up to
the level of high power scan instrument.




