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Important quality merits of synthetic and natural products safety is the presence and 

concentration of metals in them such as product, technological and toxic. Metal content 
control in production and operational environments is an important task in hydrometal-
lurgy and geology, different chemical productions, atomic equipment and power industry, 
food industry, agrochemistry, ecology, medicine, biology etc. Metal control content can 
be performed by nuclear-spectral (absorbtion, emission, fluorescent), polarographic and 
other methods, among which the most common is the nuclar-ansorbtion method (NA). 

Metrological grounds of AA spectrometerts’ metrology and unity of AA measure-
ments are determined by a physical essence of measured values, reproduction methods of 
alues’ units and rendition of their dimensions. [1]. The main metrological characteristics 
of AA spectrometers are characteristical mass (concentration) and the detection limit. 

The new method of the high-sensitivity AA control is based on the concept of rapid 
furnace heating (RFH), [2]. At heating speeds of 10 K ms-1, the processes of atomization 
dissipation of a nuclear steam are divided temporally. In a sequential flow of these proc-
esses in small and light longitudinally heated graphite furnace length of about 2 cm in 
diameter, cross-sectional analysis zone 4 mm atomic vapor samples over a finite period of 
time is localized in the analytical volume of the furnace. The amplitude of the resulting 
signal is determined by the total number of atoms of the analyte in the furnace, spectral 
characteristics of absorbing and emitting layers, geometry of an analytical zone and does 
not depend on the kinetics of evaporation and residence time of atoms in the volume of 
the furnace. As an informative parameter, the amplitude of the pulse signal A (t) atomic 
absorption is used, which is uniquely related to the number N (t) of atoms of the analyte in 
the analytical cell. As a result, a high sensitivity is provided, allowing to reliably deter-
mine nanoconcentration of elements. 

In rapid heating of the furnace under the transformation N (T) ⇒ A (T) the ampli-
tude of the signal absorption does not depend on the time τ1 of atomization and on the 
time τ2 of presense of free atoms in the analytical volume. The above, also as a distinctive 
feature of the method of the RFH, minimizes the impact on the basis of sample inspection 
results and allows calibrating the spectrometers with inadequate standards or using the 
reference-free method of measurement.  

AA spectrometer with electrothermal atomization QUANT – Z. ETA, was created 
on the basis of concept of BNP, and produced RPE “Kortek” (Moscow), Russia 
RU.S.31.003.A certificate number 1957.  

Minimum concentrations determined by QUANT – Z. ETA, lie in the range of 
0.001 – 0.1 mg/l or 1 – 100 ng/l, i.e. nanoconcemtrations. The method of electrothermal 
AA – RFH with amplitude recording and method of parallel averaging of results made it 
possible to increase sensitivity and decrease the level of minimal concentrations determi-
nation of elements approximately twice in comparison with modern ETAA spectrometers 
available at the world market.  

 

References 
1. Карабегов М.А. О методологических основах метрологии атомно-абсорбционных 

спектрометров // Журнал прикладной спектроскопии. – № 2. – T. 41. – 1984. 
2. Садагов Ю.М. Способ атомно-абсорбционного анализа жидких проб и атомно-

абсорбционный спектрометр для осуществления способа (варианты). Патент РФ № 2105288, 
1996, БИ № 5, 1998. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


