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1 Introduction

With the continuous development of economy, the
demand for mineral resources has increased. It is
necessary to search for buried and deep ore deposit in
order to meet the need for mineral resources. In recent
years, a series of new technologies and new methods have
gradually applied to exploration for mineral resources
such as secondary halo method, structural superimposed
halo method, thermal halo and primary halo method and
these new methods have been developed in the application
of finding mineral resources (Zhu et al., 2013; Tong,
2012). Especially in the regions with more trenches and
water systems, it is convenient to carry out the work of
stream sediment survey. At present, because there is not a
uniform standard method in the determination of elements
in stream sediment sample analysis, it is usually required
to use various methods to obtain the data of major, minor
and trace elements (Tian et al., 2010). But these methods
have shortcomings such as they cannot achieve the
determination of simultaneous multi-element analysis they
have a long analytical process and low detection
efficiency, which cannot meet the needs of the actual
production. Therefore, it is particularly significant to seek
an advanced, fast accurate way to determine the content of
each component of stream sediment samples (Zheng and
Liu, 2013; Guan et al., 2013). .

X-ray fluorescence (XRF) spectrometry began in the
early 1950s as a routine analytical tool and it has become
one of the most widely used analytical methods in
geochemical sample analysis (Ji et al., 2003). Compared
with traditional chemical analysis, XRF has advantages
with multi-element determination, high sensitivity, low
detection limit and rapid analysis ability, playing an
increasingly important role in metallurgy, geology,
chemical industry and other areas (Gao et al., 1995; Feng
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et al.,, 2000). In this study, wavelength dispersive X-ray
fluorescence (WDXRF) spectrometer was used to measure
elemental composition of stream sediment samples with
pressed-powder pellet preparation. The matrix effect was
eliminated by using empirical coefficient method. Verified
by the national material GSD21, the results of analysis by
WDXREF can coincide with the calibration values.

2 Experimental

A multi-channel high performance sequential WDXRF
spectrometer (Axi0s2005, PANalytical, Netherlands),
equipped with a rhodium X-ray tube operated at a
maximum power of 4kW and a maximum current of
160mA was used. Super Q software was used. A ZHY-
401 semi-automatic press was used to prepare the powder
pellets.

First, the samples were mashed to below 75 pm.
Second, the samples were dried in an oven at 105°C. Last,
4 g of each sample was pressed into a uniform pellet of 40
mm parameter using the ZGY-401 semi-automatic press
machine under 30t with a standing time of 30s.

The measurements were carried out on an Axios2005
WDXRF spectrometer. The measure conditions were
investigated carefully before testing in order to reach the
best measuring result. Calibrations were carried out with
Super Q version 4.0 software containing empirical
coefficient method for matrix correction from Panalytical
Company.

3 Results and Discussion

In order to check the accuracy of the method, the
national standard GSD18was used to make eleven samples
under the same making process and measured in the same
condition. The statistical results showed that the relative
standard deviation was from 0.1%~10% and proved well
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Table Accuracy Test of the Method
element GSD21 element GSD21 element GSD21
this method verified value this method  verified value this method verified value

Ba 681.5 727+15 S 6584.5 6700600 AlLO; 12.65 13.08+0.1
Co 9 8.8+0.4 Sr 346.4 355+13 CaO 3.891 4.09+0.08
Cr 37.5 32+4 Th 6.5 5+0.8 Fe 04 4.496 4.8+0.05
Ga 16 15.7+0.5 \% 76.7 83+4 K,O 2415 2.44+0.04
Hf 5.1 4.840.4 Y 23.4 262 MgO 2.119 2.01+£0.04
Mn 810 829+9 Yb 2.6 340.3 Na,O 4.486 3.15+0.05
P 622.2 60816 Zn 289.2 28946 SiO, 59.455 63.12+0.34
Pb 24.2 261 Zr 170.7 179+13 Ti 3065.1 3280+200
Rb 53.8 53+4

The units of Al,03,Ca0,Fe;03,K,0,Mg0O,Na,0,Si0, and Ti are wt%, others are pg/g.

of the method. References

Using the national standard GSD21 as an unverified
sample, the measuring results of this method were in good
agreement with its calibration values and showed that the
statistics of this method are reliable. The results showed
below.

4 Conclusion

This work has developed, calibrated and tested a
method to analyze 25 elemental contents in pressed-
powder pellet of stream sediment samples using WDXRF.
The samples were made in a simple process and the
analysis period was time-consuming. Empirical coefficient
method was used to correct the matrix effect and the
statistical results showed that the precision of this method
is good with high accuracy and low detection limit.
Therefore, the established method in this work is a good
routine method for measuring stream sediment samples
and can be well applied in mineral exploration.

Acknowledgements

The study was supported by National Natural Science
Foundation of China (No0.41103025) and Cultivation
program of middle-aged backbone teachers of Chengdu
University of Technology, 2011. The authors are grateful
to Xie Yang and Liu Meimei for the preparation of the
geochemical samples.

1301

Feng Caixia, Li Guohui, Fan Shouzhong, Pan Yanshan and Fan
Hui, 2006. Application of X-Ray Fluorescence Spectrometer
in Geology. Bulletin of Mineralogy, Petrology and
Geochemistry, 26: 592-594.

Gao Xinhua, Wang Yimin and Mao Zuxing, 1995. Advance in
Wavelength Dispersive X-Ray Fluorescent Spectrometer.
Spectroscopy and Spectral Analysis, 15(3): 107-112.

Guan Naijie, Deng Yufu, Gu Shan, Tu Ya and Yu Guiying,
2013. Determination of Fe and Ba in BaFe12019 Samples by
Binary Ratio and X-Ray Fluorescence Spectrometry.
Spectroscopy and Spectral Analysis, 33(10): 2858-2860.

Ji Ang, Tao Guangyi and Zhuo Shangjun, 2003. X-Ray
Fluorescence Spectrometry, 1-7.

Tian Wenhui, Wang Baoling, Zhao Yonghong and Su Xiong,
2010. Determination of major and minor components in
molybdenum oxide by wave-dispersive X-ray fluorescence
spectrometry. Metallurgical Analysis, 30(4): 28-31.

Tong Derong, 2012. Role analysis of conventional secondary
halo method in exploration of gold deposit. Theoretical
Research, 28.

Zheng Ronghua and Liu Jiankun, 2013. XRFS Determination of
Tungsten and Tin in Ores with Preparation of Disc Sample
from its Powder by Pessing. Physical Testing and Chemical
Analysis Part B: Chemical Analysis, 49: 66—-68.

Zhu Qixiang, Yang Feng, Wang Li and Wang Wenbin, 2013.
Prospecting effectiveness and significance of application of
conventional secondary halo method in volcanic rock area of
Southeast Fujian Province. Geology and Mineral Resources of
South China, 29(1): 23-27.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


