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Abstract—Interfacial tension in the oil/water system in the presence of various ionic surfactants and inorganic 
electrolytes was studied. Special features of the effect of the surfactant and oil phase natures, of the structure of 
their molecules, and also of the electrolytes containing ions with various radii, valences, and hydratabilities on 
the value of the interfacial tension were studied. The criteria and conditions of obtaining model emulsions 
based on paraffin hydrocarbons and technical emulsions based on vegetable oils were determined. 

PHYSICOCHEMICAL STUDIES 
OF SYSTEMS AND PROCESSES 

ISSN 1070-4272, Russian Journal of Applied Chemistry, 2009, Vol. 82, No. 9, pp. 1522–1527. © Pleiades Publishing, Ltd., 2009. 
Original Russian Text © L.V. Dikhtievskaya, A.D. Markin, L.F. Shlomina, V.V. Shevchuk, F.F. Mozheiko, 2009, published in Zhurnal Prikladnoi Khimii, 
2009, Vol. 82, No. 9, pp. 1425–1430. 

Various emulsions find wide application in many 
technological processes. Stability of emulsions, which 
represent microheterogeneous systems consisting of 
two or more immiscible liquids, is defined by a free 
energy excess on an interface. Therefore a necessary 
condition of obtaining emulsions of any type is a 
decrease in the interfacial tension between liquids 
contained in the emulsion system. To stabilize emul-
sions, most often various surfactants are applied which 
are capable of effective reducing the interfacial tension 
by forming a strong adsorption layer representing a 
structurally-mechanical barrier hindering a coalescence 
of disperse phase drops. The determination of the 
interrelation between interphase σo/w (oil/water) and 
surface σl/g (liquid/gas) tensions of surfactant solutions 
is of a considerable practical value.  

Inorganic electrolytes are also among agents 
stabilizing the formation of emulsions. However these 
compounds are ineffective at the individual applica-
tion, as they can ensure obtaining only dilute emul-
sions of the o/w type with short life times [1]. The 
study of the effect of various electrolytes on the state 
of emulsion systems is of interest mainly from the 
viewpoint of their action on colloid-chemical pro-
perties of emulsifiers, first of all of the ionic type.  

For this purpose we have fulfilled comparative 
anchor-ring measurements of the surface tension on 

the aqueous and water-salt surfactant solution/air 
interface and of the interfacial tension on the aqueous 
and water-salt surfactant solution/oil interface in  the 
presence of various surfactants and electrolytes. Model 
and technical emulsion systems were studied. Typical 
cationic (salts of aliphatic amines) and anionic (sodium 
alkyl sulfates and alkyl carbonates) surfactants served 
as emulsifiers; hexane, octane, decane, dodecane, 
rapeseed and olive oils, as oil phases; sodium, calcium, 
and aluminum chlorides and sodium carbonate and 
hydroxide, as electrolytes.  

EXPERIMENTAL 

It was found that the interfacial tension on the 
water–hydrocarbon boundary weakly depends on the 
hydrocarbon chain length in the emulsifier absence. In 
the presence of a surfactant the interfacial tension 
increases as the number of carbon atoms in a 
hydrocarbon molecule increases and decreases as the 
concentration and length of a surfactant hydrophobic 
radical increase (Fig. 1a). For a fixed length of a 
surfactant hydrocarbon radical with various polar 
groups the interfacial tension decreases in the series            
–COONa, –NH3Cl, –SO4Na (Fig. 1b), which is 
determined by the values of their critical concentration 
of micelle formation cc and surface activity Gm. Thus, 
cc in the specified series decreases, being 2.3×10–2, 
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Fig. 1. Surface tension isotherms of (a) tetradecylammonium acetate solutions on the boundary with (1) hexane, (2) octane,                  
(3) decane, (4) dodecane, (5) air and (b) of (1) sodium laurate, (2) dodecylammonium acetate, (3) sodium dodecyl sulfate on the 
boundary with dodecane;  σo/w is interfacial tension and c is surfactant concentration, M.  

1.3×10–2, and 8.0×10–3 M, and surface activity increases, 
being 1.8, 3.0, and 4.3 J m kmol–1, respectively.  

It is seen from Fig. 1 that characteristic con-
centration points are clearly pronounced both in the 
surface tension isotherms and in the interfacial tension 
isotherms in aqueous and salt solutions. One of them 
csat is connected with the saturation of an adsorption 
layer and reflects the surfactant concentration in a 
membrane. This concentration is determined graphi-
cally in the σ(ln c) isotherms as a point of transition of 
the isotherm curvilinear section to the rectilinear 
section, i.e. it is the concentration at which the 
derivative dσ/dln c reaches a maximal value. The 
second concentration point cc is connected with the 
micelle formation and reflects surfactant changes in 
bulk solution. It is a concentration at which minimal σl/g 
and σo/w values are reached.  

To make clear the role of the specified 
characteristics in the formation mechanism and in the 
stability of the microemulsions, we have constructed 
the σo/w–σl/g dependence for the studied series of amine 
salts according to the data of [3], Fig. 1. Figure 2a 
illustrates the interrelation between the surface and 
interfacial tension for solutions of alkylamine acetates. 
Analogous dependences were obtained also for anion-

active surfactant–sodium alkyl sulfates. Sharp bends in 
the points corresponding to the concentration of the 
adsorbed layer or membrane saturation in the field of 
dilute solutions are clearly seen, as well as those in the 
field of high concentrations corresponding to the 
association in bulk solutions.  

It was of interest to consider the dependence of the 
interfacial tension on these concentrations for 
homologous series of surfactants, especially as these 
concentrations can be used as the basis for the 
calculation of free energies of adsorption and micelle 
formation [4]. It has appeared that the dependence of 
the interfacial tension on the adsorption and micelle-
formation energies precisely keeps within the linear 
form. Furthermore we have considered the slopes of 
the curves presented in Fig. 2a as distribution constants 
K = σo/w/σl/g for all members of the homologous series 
of amine salts (Fig. 2b). Here again the K(n) 
dependence is linear.  

It follows from Fig. 2 that there is a close 
connection between interphase and surface tensions, 
their ratio K, and also the concentrations describing 
surfactant behavior in a membrane and in a bulk 
solution. It suggests that any of the considered 
characteristics can serve as a criterion of a possibility 
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Fig. 2. (a) Correlation of interphase σo/w and surface σl/g tensions of acetic-acid amines (1) C12Н25NH2·CH3CООН, (2) C14Н29NH2· 
CH3CООН, (3) C16Н33NH2·CH3CООН, (4) C18Н37NH2·CH3CООН and (b) dependence of the constant K = σo/w/σl/g on the length 
(n) of chain of acetic-acid amines in the concentration ranges (1) c0–csat and (2) csat–ccr. 
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to obtain an emulsion and also as a criterion of its 
kinetic and aggregate stability. 

To summarize the obtained experimental data, we 
conclude that σo/w depends only slightly on the length 
of the oil phase hydrocarbon chain. When diphyl 
molecules surfactants are introduced into an emulsion 
system the σo/w value is determined by the length of a 
hydrocarbon hydrophobic radical, by the saturation of 
hydrocarbon bonds in it, by the surfactant polar group, 
and by the length of a hydrocarbon of the oil phase.  

Inorganic electrolytes correspond to the agents 
stabilizing and controlling properties of emulsions. It 
was revealed that there is a concentration limit 
providing aggregative stability for each electrolyte. 
The interfacial tensions of sodium dodecyl sulfate and 
sodium oleate solutions on the boundary with hexane 
as functions of the concentrations of sodium, calcium, 
and aluminum chlorides are presented in Fig. 3. These 
data illustrate different character of the action of 
electrolytes on alkyl sulfates and salts of carboxylic 
acids. The decrease in the interfacial tension of the 
sodium dodecyl sulfate solution on the boundary with 
an oil phase under the action of electrolytes is limited 

by the value of the salt concentration corresponding to 
the coagulation threshold, and at higher concentrations 
the system is destroyed, i.e. the surfactant is salted out 
from the aqueous phase. In the case of sodium oleate 
the interfacial tension variation in the electrolyte 
presence passes through a clearly pronounced 
minimum that seems to be connected with the latent 
coagulation phenomenon accompanied by a distur-
bance of integrity of the surfactant adsorption layer on 
the oil/water boundary due to penetration of coions in 
it, i.e. of ions charged similarly to the surfactant ion 
[5]. In the case of anionic surfactants the concentration 
of electrolyte providing the maximal decrease in the 
interfacial tension depends on the cation valence and is 
the greatest for single-charged cations.  

Effect of electrolytes on the interfacial tension on 
the boundary of surfactant solutions with oil is defined 
not only by the electrolyte and surfactant nature, but 
also by the hydrophylicity degree of the surfactant 
molecules belonging to one homologous series. Thus, 
sodium octyl sulfate, which is a more hydrophylic and 
resistant to salting out action of strong electrolytes than 
sodium dodecyl sulfate, provides a greater decrease in 
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Fig. 3. Effect of electrolyte concentration c on the interfacial tension σo/w of solutions of (1) sodium dodecyl sulfate and (b) sodium 
oleate on the boundary with hexane. (1, 5) AlCl3; (2, 6) CaCl2; (3, 4, 7) NaCl. Surfactant concentration in aqueous phase, M:                
(1–3) 1×10–3; (4) 1×10–2; (5–7) 6.6×10–4. 

the interfacial tension at concentrations of inorganic 
salts considerably exceeding its coagulation threshold.  

The addition of inorganic salts to a surfactant 
solution promotes a rather sharp decrease in the 
interfacial tension. When dilute surfactant solutions, 
more stable to the salting out action of an electrolyte, 
are used, the addition of an inorganic salt provides a 
greater σo/w decrease as compared to more con-
centrated solutions characterized by a low coagulation 
threshold. This fact can be used for reducing emulsifier 
expenditure while obtaining emulsions.  

Thus, the introduction of various electrolytes in an 
emulsion system makes it possible to regulate the inter-
facial tension value, which is one of the most impor-
tant characteristics defining the emulsification process.  

Dependences characteristic of model emulsion 
systems are observed also on technical emulsions. 
Technical oils, in particular rapeseed oil, contain a 
certain quantity of various surfactants. It is seen from 
Fig. 4a that the introduction of electrolytes into the 
aqueous phase promotes essential decrease in an 
interfacial tension on the oil/water boundary. The 
action of alkaline electrolytes is the most effective. 
Thus, when rapeseed oil is used as an oil phase, the 
introduction of sodium carbonate into the emulsion 
system causes a sharp decrease in the interfacial 
tension up to a value close to zero (~0.3 mJ m–2) that 

points to a possibility of obtaining a stable emulsion by 
simple combining technical rapeseed oil and an 
alkaline electrolyte. It is obviously connected with the 
process of the vegetable oil saponification in the 
alkaline medium. 

The study of stabilization of emulsions based on 
vegetable oils by surfactants, in particular of sodium 
dodecyl sulfate, (Fig. 4b) has shown that the interfacial 
tension on the boundary of their solutions with olive 
and rapeseed oils sharply decreases as a surfactant 
content in an aqueous phase increases. In the field of 
dilute solutions of the stabilizer the interfacial tension 
on their boundary with rapeseed oil has a much lower 
value as compared to olive oil that also can be 
connected with the presence of surfactant admixtures 
in rapeseed oil. Even higher decrease in the interfacial 
tension on the boundary of sodium dodecyl sulfate 
solutions with rapeseed oil can be reached by 
introducing capronic acid as a co-surfactant in an 
emulsifier solution (Fig. 4b). Thus, the variation of the 
disperse medium composition makes it possible to 
regulate the value of interfacial tension on the 
boundary with various oils that provides preparation of  
emulsions with predetermined properties.  

We have carried out the study on the development 
of aqueous emulsions based on rapeseed oil and on 
their use in production of potash fertilizers as 
modificators of the dehydration in filtration processes 
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Fig. 4. Isotherms of the interfacial tension on the boundary of (a) solutions of (1) sodium carbonate, (2) calcium chloride,                     
(3) sodium chloride with rapeseed oil and (b) solutions of (1, 2) sodium dodecyl sulfate and its mixtures with (3) capronic acid on 
boundary with (1) olive and (2) rapeseed oil; σo/w is an interfacial tension; c is a concentration, M.  

for water-salt suspensions of sodium chloride with 
water-insoluble residual of potassium ore of Starobinsk 
deposit and for potassium ore flotation tailings.  

The flotation of potassium ore gives rise to a 
significant amount of wastage in the form of 
suspensions (flotation tailings) with a solid phase 
consisting mainly of sodium chloride with admixtures 
of potassium chloride and argillo-carbonate minerals (a 
water-insoluble residual). The suspension of flotation 
tailings is subjected to the filtration on drum-type 
vacuum filters. A liquid phase (an aqueous solution 
saturated with respect to sodium and potassium 

chlorides) is returned into the enrichment process, and 
a solid phase (filter cake) with a humidity of×10–12% 
is stored in salt piles. The liquid phase of the tailing 
cake in salt piles is wringed out under the pressure of 
overlying layers and is diluted by atmospheric 
precipitations. Partially these dilute aqueous solutions 
come back in the process, and partially are lost, being 
filtrated in underground horizons. It results in 
considerable losses of potassium chloride and a 
salinization of the environment. Therefore it is an 
urgent problem to develop procedures for filtering 
sodium chloride suspensions providing a decrease in 
the humidity of a filter cake during the filtration of 

Specific emulsion 
consumption,  

g t–1 

Amount of filtered liquid phase, cm3, within filtration time, s 

20 40 60 80 100 120 140 160 

       0 15 22  29  36  43  49  55 59 12.5 

  500 16 23 30 37 45 51 57 61 11.2 

1000 18 24 32 39 47 53 59 62 10.2 

2000 20 25 33 40 48 54 60 63   9.2 

3000 20 26 34 40 47 54 60 63   9.1 

Residual cake 
humidity, % 

Effect of rapeseed oil emulsions with soda ash on the filtration of potassium ore flotation tailings 
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potassium ore flotation tailings. It can be reached by 
the application of modificators during the filtration of 
such suspensions [6, 7].  

For this purpose we used emulsions based on 
technical rapeseed oil. The composition of rapeseed oil 
includes preferentially esters of glycerol with fatty 
acids of various lengths and structure of a hydro-
carbon chain. When rapeseed oil is added to alkaline 
aqueous solutions of caustic soda or soda ash fatty 
glycerides of rapeseed oil are hydrolyzed, partially or 
completely depending on conditions, to form aqueous 
emulsions. Stability and efficiency of the action of 
these emulsions as dehydration modificators depends 
on the weight ratio of the specified components and 
concentration and temperature of the emulsions. At the 
weight ratios of alkaline reagents and rapeseed oil 1:2 
and less the hydrolysis of rapeseed oil proceeds rather 
deeply to form sodium salts of fatty acids and glycerol. 
The increase in the rapeseed oil fraction above 2:1 
only partial hydrolysis of esters occurs to form sodium 
salts of carboxylic acids and mono- and twice-sub-
stituted esters of glycerol containing free hydroxy 
groups. These emulsions are slightly less stable, and in 
the absence of stirring within 1–3 h they are gradually 
separated into layers without coalescence of drops. 
Therefore even a weak shaking or stirring provides 
recovery of the homogeneity of the investigated emul-
sions. The increase in the temperature of emulsions 
above 30°C promotes the acceleration of the separation 
into layers and coalescence of emulsion drops.  

The study of the effect of emulsions based on 
rapeseed oil on the filtration of flotation tailings has 
shown (see the Table) that these emulsions with an 
optimal composition provide the 1.2–1.5-fold accelera-
tion of the filtration and reduce residual humidity of a 
solid phase by 1.3–3.4%  

The mechanism of the action of the developed 
modificators consists in the adsorption of their 
molecules on the surface of solid phase particles and in 
its hydrophobization, which promotes a decrease in the 
resistance to the motion of liquid in precipitate 
capillaries during filtration. Furthermore the addition 

of surfactants to aqueous suspensions promotes 
reduction in the surface tension and viscosity of a 
liquid phase. As a result the filtration is accelerated 
and the residual humidity of the dehydrated solid phase 
decreases.  

CONCLUSIONS 

(1) The interfacial tension value, which is one of 
the major characteristics defining the emulsification 
process, can be regulated by varying such factors as 
the nature of surfactants and oil phase, the structure of 
their molecules, and the introduction of various 
electrolytes in the emulsion system.  

(2) The criteria and conditions were determined for 
obtaining model emulsions based on paraffin 
hydrocarbons and technical emulsions of vegetable 
oils. Emulsions based on rapeseed oil with alkaline 
reagents (caustic soda and soda ash) were shown to be 
effective modificators of the filtration of water-salt 
suspensions of sodium chloride and potassium ore 
flotation tailings. 

REFERENCES 

1. Emulsion Science, Sherman, P., Ed., London and New 
 York: Academic Press, 1968.  
2. Poverkhnostno-akivnye veshchestva: Spravochnik (Sur-
 factants: Handbook), Abramzon, A.A. and Gaevoi, G.M., 
 Eds., Leningrad: Khimiya, 1979.  
3. Dikhtievskaya, L.V., Markin, A.D., Shevchuk, V.V., 
 and Krut’ko, N.P., Dokl. Akad. Nauk Belarusi, 2004, 
 vol. 48, no. 6, pp. 53–56.  
4. Shchukin, E.D., Pertsov, A.V., and Amelina, E.A., 
 Kolloidnaya khimiya (Colloid Chemistry), Moscow: 
 Mosk. Gos. Univ., 1982.  
5. Dikhtievskaya, L.V. and Mozheiko, F.F., Dokl. Akad. 
 Nauk Belarusi, 1999, vol. 43, no. 5, pp. 58–61.  
6. Kaminskii, V.S., Barbin, M.B., and Dolina, L.F., 
 Intensifikatsiya protsessov obezvozhivaniya (Intensifica-
 tion of Deaquation Processes), Moscow: Nedra, 1982.  
7. Zhuzhikov, V.A., Fil’trovanie: Teoriya i praktika 
 razdeleniya suspenzii (Filtration: Theory and Practice of 
 Separation of Suspensions), Moscow: Khimiya, 1971.  

RUSSIAN  JOURNAL  OF  APPLIED  CHEMISTRY   Vol.  82   No.  9   2009 

STUDY OF THE INTERFACIAL TENSION 1527 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /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 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 ()
  /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 <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


