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1 Research Background

The Zhengguang Au deposit is located at the
Duobaoshan ore-concentrated area, northeastern of Great
Xing;an Range. The genesis of this deposit remains
controversial. Pyrites are the mainly Au-hosting mineral,
which are well developed throughout the following
metallogenic phases: (1) Quartz-Pyrite phase (Qtz-Py)
produced euhedral medium to coarse-grained pyrite, a few
chalcopyrite occurs in the fractures of pyrite and along
grain boundaries; (2) Quartz-Calcite-Sulfide phase (Qtz-
Cal-Sul) led to the precipitation of euhedral medium to
fine-grained pyrite, together with chalcopyrite, galena and
sphalerite; (3) Calcite-Pyrite phase (Cal-Py) major as
euhedral to subhedral medium to coarse-grained pyrite
with few other sulfides. In this paper, trace elements in
pyrite from different phases were analyzed by electron
microprobe to find out the occurrence state and
precipitated mechanism of Au.

2 Analytical Methods

Electron microprobe analysis was performed at the
MRL Key Laboratory of Metallogeny and Mineral
Assessment, Institute of Mineral Resources, Chinese
Academy of Geological Sciences. All pyrite grains were
examined by reflected light microscopy to avoid discrete
native gold grains or other sulfide minerals within the
pyrite prior to analysis.

3 Discussions
Previous studies showed that As was incorprated into

pyrite lattice by the replacement of AsS> or [AsS]*” (Cook
and Chryssoulis, 1990; Simon et al., 1999a; Simon et al.,
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1999b). The negative correlation between As and S
indicates that As substitutes for S within pyrite (Fig.1).
Many researchers believe that the contents of Au in
pyrite are closely related to As. The positive correlation
between Au and As suggests that Au may occurs in the
lattice of pyrite (Fig.2). Lattice-gold could be present in
two forms: (1) Au’" substitutes for Fe*' to compensate
charge disequilibrium, due to the substitution of by [AsS]
(Cook and Chryssoulis, 1990) . (2) Au’ occurs in a
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Fig. 1. As-S correlation diagram of pyrites in the Zhengguang
Au deposit.
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Fig. 2. Au-As correlation diagram of pyrites in the Zhengguang
Au deposit.
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Fig. 3. Au-Fe correlation diagram of pyrites in the Zhengguang
Au deposit.
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Fig. 4. Contents of Au in pyrites of Zhengguang Au deposit.

cationic vacancy position that was deformed by
substitution of S by As, or alternatively formed an
unknown Au-As-S compound (Simon et al., 1999a).

When Au®" substitutes for Fe®’, Au is negative
correlated with Fe, which contradicted the result (Fig.3).
Au may have positive correlation with As, when Au is
present as Au’.

The crystallization of calcite and sulfides may be
helpful in Au precipitation, because of contents of gold in
pyrite increased with the evolution of mineralization and
reached the highest at Qtz-Cal-Sul phase (Fig.4). Previous
study on fluid inclusion showed that the ore-forming fluid
enrich , K*, CO, and H,S, lack of F and CI. Therefore,
Au migrated mainly via, and . Moreover, calcite cements
surrounding rock breccias have been found in ore district.
From the above, gold may precipitate as following
process: Reaction (1) to the left and reaction (2) to the
right caused by temperature decreasing (Zhai et al., 2011),
resulted in concentrations of H,S, H" and in ore-forming
fluid increased. Increase in concentration of H,S lead to
abundant sulfides crystallization and concentrations of H"
further increased; concentrations of increased, leading to
calcite precipitation and cements the surrounding rock
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breccias; H' increased resulting in reaction (3)(4)(5)(6)
(Simon et al.,1999b) to the right and Au" incorporation
into pyrite lattice. In addition, the reduction of pressure
caused by tectonic activities may result the
decomposition of gold compound and Au" incorporation
into pyrite lattice as reaction (7)(8) (Simon et al.,1999b).

in

H,S=H,1+S (D
CO,+H,0=H,CO;=H"+[HCO;]=2H"+ )
(aTH =AU () TH,S (1 HHS (3)

(aT2H =AU (0 2H;S o) )

(aq) TH =AU HsS g (%)

(ag) TH=AU" (o 12H,8 1) (6)

(aq= AU’y +2HS’ (7)

(ag) =AU oy +2H5S ) )

4 Conclusions

Au within pyrite of Zhengguang Au deposit may
occupy cationic vacancy positions or form Au-As-S
compounds. And the crystallization of calcite and sulfides
may facilitate Au precipitation. Further studies are needed
to confirm the inference.

Acknowledgments

This research was jointly financially supported by the
project of China Geological Survey (No. 12120113093600
and No. 1212011085260), the National Nonprofit Institute
Research Grants of CAGS-IMR(K1314) and the National
Natural Science Foundation of China (No0.41302061). We
thank Dr. Ouyang Hegen, Dr. Liu Jun and Engineer Qi
Yongsheng for their support in field survey, and Mrs.
Chen Xiaodan for her assistance with the EMPA. Ms.
Kong Juanjuan and Ms. Shi Peipei are thanked for their
modification.

References

Cook, N.J. and Chryssoulis, S.L., 1990. Concentrations of
“invisible gold” in the common sulfides. The Canadian
Mineralogist, 28: 1-16.

Simon, G., Huang, H., Penner-Hahn, J.S., Kesler, S.E. and Kao,
L.S., 1999a. Oxidation state of gold and arsenic in gold-
bearing arsenian pyrite. American Mineralogist, 84: 1071-
1079.

Simon, G., Kesler, S.E. and Chryssoulis, S.,1999b.
Geochemistarny and Textures of Gold-Bearing Arsenian
Pyrite, Twin Creeks, Nevada: Implications for Deposition of
Gold in Carlin-Type Deposits. Economic Geology, 94: 405-
422.

Zhai Yusheng, Yao Shuzhen and Cai Keqin,2011.Mineral
deposits(3™ Edition).Beijing: Geological Publishing House,
417.




<<
  /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


