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Emulsion preparation 

 

Figure S-1. Production of monodisperse emulsions in a T-junction microfluidic device. Black long 

arrow shows the flow direction of the continuous phase (10mmol/L SDS). Red short arrow shows the 

flow direction of the dispersed phase (Nile Red-labelled silicone oil). During droplet pinch-off, small 

satellite droplets are formed due to the high viscosity ratio. These small satellite droplets were 

removed by making use of their very small creaming rate: in a sufficiently high container the cream 

layer that develops consists almost exclusively of the large droplets. 

 

Visualization of emulsions with confocal microscopy 

Figure S-2. Confocal microscopy images of a silicone oil in water emulsion with 10mmol/L SDS 

surfactant, produced by vortexing. (a) Emission between 505 and 530nm colored with gray. (b) 

Emission for wavelengths larger than 560nm colored with red. (c) Overlap of images (a) and (b) (give 
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a reference here to the original Nile Red interface visualization paper). 

 

Analysis of images to obtain bulk and front coalescence 

 

 

 

 

 

 

 

Figure S-3. Analysis of the images of the drying samples. (a) The grayscale images, presented in Figure 3 

in the main text, are first converted to binary images using a gray level threshold. In these images, the 

black pixels below the interface with the air (which is white) represent coalesced emulsion, while the 

white pixels denote non-coalesced emulsion. (b) From the binary images, we create kymographs (using 

an ImageJ plugin). In the kymographs, the vertical axis indicates time, while the horizontal axis denotes 

vertical position (from top to bottom). The pixel intensity indicates the average intensity along a 

horizontal slice in the binary image. The bright white trace represents the position of the drying front, and 

the dark regions to the right of it represent coalesced regions. (c) An intensity profile along the sample at 

one particular time. The point marked with O corresponds to the drying front; the point marked P 

corresponds to the coalescence front (where continuous oil and emulsion meet). The front contribution to 

the coalescence is calculated from the distance between O and P, while the bulk contribution is obtained 

from the average pixel intensity in the region between P and Q.  
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Measurement of interfacial tension between silicone oil and SDS solution  

 

Figure S-4. Interfacial tension between PDMS oil and aqueous SDS solution as a function of SDS 

concentration. Measurements were done using a pendant drop tensiometer (Sinterface, PAT1) at 298 K. 

 

 

Hydrodynamic model 

Assuming that the water films between droplets are very thin compared to the radius r of the 

Plateau channels (so that most of the water is found in the channels), the local volume fraction of 

water can be obtained from the geometry of the channels, ε=α(r/R)2, with R the droplet size and a 

parameter of order unity1. Flow of water through the channels is driven by a gradient in pressure. 

According to Poiseuille's law, the velocity of water in the channels is given by 
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The numerical prefactor k depends on the precise geometry of the channels and on the interfacial 

viscosity1. To obtain the average velocity in the x-direction, we average over the different channel 

geometries and orientations. This gives an effective value for k of the order of 10-3. 

As water evaporates at one end of the sample, water flows towards the dry end. Mass conservation 

leads to the following continuity equation:   
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where v is the total velocity of the water at position x. Because the total volume must be filled with 

either water or oil, a net flow of water towards the dry end through the channels must lead to a 

counter-flow of emulsion in the opposite direction. By writing a mass balance also for the oil fraction, 

one obtains that the overall net water velocity is smaller than the velocity in the channels2: 
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Neglecting contributions of the osmotic pressure, the pressure gradient in equation S1 is equal to the 

gradient in the Laplace pressure: P=(/r2)(dr/dx). Combining all these equations and writing r in 

terms of , we obtain  equation 1 in the main text. 

To obtain the boundary condition at the drying end of the sample (denoted =1), we demand that the 

change of the amount of water in the sample is equal to the amount of water that evaporates:  
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with A the cross-section of the sample and V the total volume of water in the sample. Here dx1/dt 

denotes the velocity of the air/emulsion interface due to evaporation. After substitution of the drainage 

equation 1, we obtain boundary condition 3. 

 

 

1. S.A. Koehler, S. Hilgenfeldt, H.A. Stone, J. Coll. Int. Sci. 2004, 276, 420-438. 

2. A. Bhakta and E. Ruckenstein, Advances in Colloid and Interface Science, 1997, 70, 1-124. 

 

Electronic Supplementary Material (ESI) for Soft Matter
This journal is © The Royal Society of Chemistry 2013



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /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 false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /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 ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENG ()
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


