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Oceans cover a substainal part of the earth and there are manifols, to date rarely understood interaction processes between the oceans and the atmosphere
Among these interactions, organic export from the oceans can significantly influence aerosol composition and therefore affect their behavior towards adsorption and
reflection of solar radiation
The sea surface microlayer (SML) of the oceans – the first 1000 µm of the ocean – plays an important role as it is the direct interface between these two
compartments
 First investigations report a different chemical composition of the SML compared to the bulkwater, e.g. an enrichment of organic material [1]
 For a better understanding of the origin and transfer of the organic compounds on marine aerosols a detailed investigation in terms of organic material of the
oceanic water and atmospheric phase above the mandatory

Also analyses of atmospheric relevant single organic compounds (amines, amino acids, carbohydrates) in Baltic seawater was performed
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Sum parameters:
Dissolved organic carbon (DOC) and total dissolved nitrogen (TDN):
Total organic carbon analyzer (TOC-Vcph )
 Detection of DOC as CO2 with non-dispersive infrared
 Detection of TDN as NO2 with chemiluminescence

Single organics:
Amines and Amino acids:
 Derivatization with benzenesulfonyl chloride (sulfonamides are formed)
 Enrichment with Solid Phase Extraction using Strata X
 Analysis with HPLC/ESI-ITMS

Carbohydrates:
 Desalting step using a 1:1 mixture of a strong cation exchange and weak anion

exchange granulate
 Enrichment due to evaporation on rotary evaporator and re-dissolution in water
 Analysis with anion-exchange chromatography and pulsed amperometric

detection

- values reported by [2]

DOC enrichment diminished with increasing bulk
water concentrations (in agreement with Carlson,
1983 [2])
Lower enrichment of DOC can be caused by
biological, physical and chemical DOC removal
from the SML
Such effects might be more effective in areas
with higher DOC (mostly costal)

Fig. 3: EF of free dissolved compounds for the three investigated samples, RSD < 12%, n=2, 
(1) compounds were detected in the SML but not in the bulk water, (2) compounds were detected in the bulk water but not in 
the SML, legend:      - 13.07.2006 (summer sample),     - 20.02.2008 (winter sample),     - 09.05.2008  (spring sample).

Fig. 2: DOC enrichment vs. DOC bulkwater
concentration in different sampling areas  
(compared with literature values)

Amines:
All aliphatic amines were detected in
the samples in concentrations between
170 and 900 ng/L
Average EFs between 2-3
Summer: enhanced enrichment for
amines with longer chain length
(decreased polarity) was observed
Winter: lower enrichment or even
depletion of the volatile amines
probably due to higher wind speed and
therefore enhanced transfer to the
atmosphere

Carbohydrates:
Sugar alcohols, monosaccharides and
monosaccharide anhydrates were found in
concentrations between 1900 - 4400 ng L-1

Mono. anhydrates were observed nearly
exclusively in the SML samples, with high
concentrations in winter and spring
Sugar alcohols (biological markers)
showed a high variability of the EF
(enrichment in summer, depletion in winter)
Average EFs between 0.7 and 1.2;
trend towards depletion, but high variability
in concentration and enrichment
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• Analyses of single organics in Atlantic seawater
• Investigations of the atmospheric layer above the oceans (chem. analyses of aerosol and gas phase)

• Amino acids, amines and carbohydrates were detected in SML and bulkwater
• Significant enrichment of amines and amino acids in the Baltic seawater SML
• Less enrichment/depletion for carbohydrates
• Dependencies on meteorological and biological parameters

Amino Acids:
Majority of the proteinogenious amino
acids (11 out of 18) were found in the
samples with average concentrations
between 50 ng L-1 and 1600 ng L-1.
Most abundant amino acids were
serine, proline, valine and iso-leucine.
Enrichment factors (EF) between 1.4
and 9.2
Highest enrichment in winter sample
when bacterial activity was low implies
enrichment due decreased bacterial
uptake [3]

Summary and Outlook
 DOC enrichment in SML compared to bulkwater DOC concentration was found for Atlantic and Baltic seawater
Baltic seawater:

Next steps:

1. Sum parameters 2. Single Organics (in Baltic Seawater)
Results and Discussion
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Principle: 
 SML adheres to the surface of  the sampler and is then removed by Tefoln 
lamellas
 Sampling of a film thickness between 100 and 400 µm

Fig. 1: Sampling of 
the SML using the 
glass plate 
technique (left), and 
the rotating drum 
(right)
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Experimental: 1. Sampling devices 2. Chemical analysis 

 A first step, presented here, is the analysis of organic carbon/nitrogen in different seawater samples from the Baltic sea and the Atlantic regarding bulkwater and SML

INTRODUCTION



<<
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /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 150
  /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 150
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /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 <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2552.315 3456.000]
>> setpagedevice


