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New generation of X-ray Fluorescence Spectrometer

Rapid and qualitative analysis spectrogram of cement raw meal (testing time is not more than 185)
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Energy dispersive qualitative analysis spectrogram Element MNa(%) 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

WDXADOE Wavelenglh Disparsive
s 0.44 3. 21 4.13 13.30 0. 61

Higher power scan instrument 0. 51 3. 34 4, 56 13. 36 0. 73

Comparison testing result of medium and low alloy steel sample

Element Al Si S Ti L'} Cr Mri Ni Cu W Fe
Real value (%) 0.43 1.76 0.038 0.53 047 0.6 213 0.5 053 0.87 Remains

Element Ti(%) Fe(%) Pb({ppm) Cd{ppm) Zn(ppm)
Real value (%) 0. 24 1.37 1402 159 5380

Testing data of energy dispersive

Testing data of fixed channel wavelength dispersive Testing data of energy dispersive
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Higher power scan instrument 0. 44 1.70 0.035 0.48 0.49 0.61 220 059 0.49 0.9
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Higher power scan instrument 1. 44 1436 149

Rapid and qualitative analysis spectrogram of ceramics (testing time is not more than 15S)

Comparison result of ancient ceramics sample testing
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Wavelength dispersive qualitative analysis spectrogram
Higher power scan instrument 0768 1.623 1276 634 0008 468 7213 0364 =0001 1.446 7531

Element Co Cu Zn As Pb Rb Sr ir
Real value (%) 0.0882 0 0448 0 0 0.0133 0.052

kb b Testing data of energy dispersive
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Energy dispersive qualitative analysis spectrogram
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New generation of X-ray Fluorescence Spectrometer

Simultaneous analysis for full element with low X-ray fube power

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: 1.1t usually takes more than 10minutes to have qualitative analysis when scan channel gualitative

analysis needs changing € angle and 28 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.

Simultaneousiy having guantitative analysis for several kinds of elemenis
solves the problems that fixed channel equipment tesis a few elements.

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.

Precision Instruments Skyray Elaborates

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

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
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Si0,wavelength dispersive working curve Pbenergydispersiveworkingcurve

Repeated testing results of GBW07249 polymetallic nodule minerals.
(21 testing results in succession)
Constitvent N3,0 ALO, MgO SiO, PO S8 Cl KO As Ca0D Co Cu Fe(T)Mn(T) Mo Ni Pb TO, V Zn
Sandad 212 353 200 133 073 018 085 068 179 281 035 028 1871 3363 371 036 948 171 588 563

value

Unit *a % " " " % % % PPM % " "o £ % PPM % PPM % PpmM ppm

Testing data of fixed channel wavelength dispersive Testing data of energy dispersive
pverage 941 351 202 1330 070 019 086 068 17658 2.82 036 027 18.73 33.63 36983 0.36 94683 1.74 586.83 562.17
max 215 35 2056 1335 073 021 089 071 182 289 039 0M 1878 3368 376 049 0956 177 505 568
min 207 347 19 1326 067 017 083 066 1711 276 032 024 1869 3356 363 032 942 168 580 556
sD 0026 0.025 0027 0.028 0.019 0013 0.021 0015 3.343 0.033 0.023 0022 0.025 0.035 4.196 0.025 4.448 0.027 5408 3.614



Unigue energy dispﬁrslun 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

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.

Technical specification comparison between Wavelength dispersive+ energy
dispersive and scan X-ray fluorescence spectrometer

ltern

Amplifiar circuit

HA-ray fluorescanca
tube anode

X-ray fube structurae

X-ray tube powear

X-ray tube cooling
mathod

X-ray tube high

WDX400E

Wavelangth dispersive: Adopts gas flow counter and sealed counter
Enargy dispersive: Adopts international advanced S0D0 silcon drift
sami-conductor cooding detactor made in USA; SME (signal to noisa
enhancer} developed by Skyray is attached.

Integrated dasign of amplifier and detactor; improve tasting
afficsancy and enhance anti-interferance abiity of the instrumani.

Rh ancde (X-ray tubas of diferent anodes can ba replaced
according to testing requirament).

Small powear end window diffraction anode; ceramic insulation;
thicknass of barylivm window (TSum

400w

Cooling: small size, cycla (small volume; in-built, do not nead to
sat aulside)

Tube voltage(Max): 50Ky, ube currant{Max):BmA

Scan X-ray fluorescence spectrometer

Adopis serial system of gas flow counter and scintillation counter.

Integrated design of amplifier and defector

Differant anodes of different equipmants.

End window diffracton anode; ceramic insulation: thicknass of
baryllivm window: TSum [ differant design of differant suppliars )

More than 3000

Cooling of large power cycle (cooling devica is outsida set and nead
axfra purchasa)

Tube voltage{Masx): = 50Ky, tube currant{Max): =80ma|different

Remark
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New generation of X-ray Fluorescence Spectrometer

Cooling davice
Gas flow
Tablet Press
Wibraomill
Fusing maching

Regquiramant for
installation placea

Earthing reguiramsant
Ambiant temperatura
Ambignt humidity
Power waltage

Total power of the
insfrument

Requiramant for staff

Parormancalcost ratio

Market price

After zale sarvice

In-built oil cycle cooling devica; additional purchase is nol neaded.
P10 gas of high purity
Speacial tablet press of X-ray fluorascencs

Speacial vibromill of X-ray fluorescence

Speacial fusing machina of X-ray fluorescence
{lamparature 5 ovar 1250 T

Requira stable powear voltage, and avoid interferance of strong
eleciro-magnatic wava; slable and firm platform with movabde and
fix device; fewar requiremeants for ambdant anvirenmant.

Floating design, no wire requirement

25-30°C [air-conditionar configuralion)

=T10%

2205V for factory and lab)

Mot more than 20000 inclede compuler, printer, vacuum pump abc)
Profassional dasign and require less to a siaff

High performance/cast ratio

Lass than 1million RMEB

It is researched, developed and sold by Skyray; ba conformed to
the requirament of domeastic cusiomers.

Coaling water device with lange powear is neadead;
additional purchase is neadad.

P10 gas of high purity

Spacial tablet press of X-ray fluorescencs

Spacial vibromill of X-ray fluorescencs

Spacial fusing machine of X-ray fluorescence{lemperatures is
aver 1250 T)

Stable power voliage to avoid strong eleciro-magnatic;
Stable and securad platform.

Excellent wira, ofharwise tha instrument will work out of order.

25-30C (air-condiboner configuratson)

=105

Tri-phasa; 380V

Mot less than 6000W (include computer, printer, cooling-water
machina, vacuum pump atc)

Raguire much to a staff

Low performancefcost ratio

Mora than 1.5 million EMB

Imported from fargign country; high mainteanance. sarvice cost, bul
sarvice quality is not good as WDX400E.

Technical Specifications

vollage power
X-ray irradiation method Down-lghtaning method{Vartical lightaning)

configurations of different suppliers)

Down lightaning and top lightaning(fixed angle hghtaning; differant
dasign of differant supplisrs)

Auto spin devica
of sampla

High volage 400W (50KV8mA) .
X-ray tube: 400W thin Be end window X-ray tube made by Varian company, Rh anode (Pd anode optional)

Yes ‘fas
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Independant and auto control of lower computar; data communication
of upper computermaore stable instrument control, data transfer and
procassing )

8 kinds of light aleamants fixed channeal spectrum tasting + anargy
dispersivae direci gatharing method; and multi-channal MCA
technalogy is used to tast real-tme demonstration of spectrum

Control mathaod of
tha instrumeant

Most usa single chip machine confral; seme manufacturers ussa

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

Singla scan or scan+ a few fized channel light elements spactrum
peak gatherng method

Spectrum gathering

sl Measurable elements: 10 arbitrary elements from Na to U.

Different plane crystals are used in spectrum, including man-made Detector: gas flow proportional detector + sealed proportional detector; 10 paths 1024 channels independent pulse height analyzer
multi-layers film, PET, Ga crysial, InSb, LiF cryslal to tesi 8 kinds of

elemants lesting; evary alemeant needs one pe tasting crysial.

Resolution reaches 139£5eV{0btained by using F&55 whan
counting rate is 1000'5)

Usually maore than 5 kinds of crystal aulo switch are adopled to

Hhape crystes meeat the raguirament of testing dozens of alemeants.

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

Resoluton of anergy

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

el i Na-U B-U Pre-amplifier: Pre-amplifier of fast speed improves testing efficiency and testing accuracy of the instrument.

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

Simultaneous analysis of dozens of elements Analyze dozens of elements

Sold, powder and liguid can ba tasted;

Sample type and no requiremeant of shapes.

Salbd, powder, liguid; no requirement of shapeas

AC 220V power supply: 2KVA AC purified stabilized voltage power supply

EE T W W W O O F OO W O N T W N NN O W W O OE NN T W W O E 0Ny
Simultaneous analysis of dozens of elements: every elemant can Analysis accuracy: °n-1 (24 hours, percentage content) =0.05 %:. 2
gathear enough data according to setting time.[Therafora, if tasting
the sama sampla, the required X-ray lube power is much less than

scan wavelangth disparsive X-ray fluorescence analyzer)

Tesi dozens of elements one by ane; usually avery elemant neads
seconds; X-ray tube [usually mare than 3000W) asks high power o
meei the requirement of testing accuracy.

Compared with sequential instruments
with higher power, WDX 400 has the
advantages as below:

sl Testing time of unit sample:(include time of sample replacing and

Goniometer is needed for précised match of  angle of incidenca vaﬂuummg}‘ not more than 3 -5 minutes.

X-ray fluorescenca and 2 1 of exit X-ray. Therafora, the scan
X-ray fluorescance will cause machinery moving ermor

Goniometer system Mo goniomater, therefore no mechanical moving error

Temperature control precision in constant temperature chamber: a, reaching adequate measurement accuracy with

Testing time for every ebemant can be set individually; because of EEttiI"lg value1:0.1°C.
gualitative anakysis in order, less testing time is asked for reducing

the whale process testing time.

smaller power and equivalent measurement time;

Testing tima Satting according to customers’ requiremant, ganerally 60-3005.

. . . b, prolonged service life of X-ray;
VRSN U SRR A DS S SRMTIR, S Cnly X-ray tube of high power can ba usad o improve P 9 ¥:
simultaneous tasting of fixed channel and eanargy dispersive ansura testing accuracy

there is anough tasting time; in addition, there is o gonicmeler systam.
Qualitative analysis it usua.llj.r l.aiu.as seconds to give sr:nmplsrs full spectrum qualitative
aility analysis by simullanaous gualitation of dozens of elameanis and

combaning powarful qualitative analysis funcltion of software.

High valtage:20-50Ky; currant reaches Bma at most(Sel by
softwars according to customers' requiremeant)

Testing accuracy c., fewer failures in high voltage supply,

Qualitative analysis of sample slemants on by one: d, lower maintenance costs of the overall instrument,

it usually takes owver 8005 for dozens of elements.

Rapid and non-destructive analysis of powder sample and lump sample

High valtage: 20-80Kyv; current range is differant according 9. RO wWadnng prnhlem of gﬂnlﬂmeter as fixed

to supplisrs.

JuslInsul ay) Jo uonedyineds esuyos]

X-ray tube working range Fast analyzer of compacted powder, fused beads and lump material

channels adopted.

Perfacl combirabion of wavelsngth dispersive and enengy dispensive software,
indapandant working; instruments and vanous tesling paramedens can be Naxibly
used for various samples analyzing. Chinese and Englsh software are open o you

Multi-channel digital MCA has greatly improved the measurement

Wavalength disparsive analysis software; some manufacturars set

o the inferfaca in English, so it is nol convaniant.

f. performance of energy dispersive device is up to
efficiency, which benefits not only the instrument debugging and failure

Medallurgy, minerals, construction material, oi and chemising,
environmeanial profeclion tesling and firsl-line analysis in ather
indusiries. Meaarnwhibe, il can be ugead in many research and testing inslilubas.

the level of high power scan instrument.

Application fiald For research and tasting institules

’--.-----.---‘--‘.
O - -, O e R EE e e e

diagnosis but also enhances the measurement accuracy and stability.

Precision Instruments Skyray Elaborates
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