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Abstract—A promising nontoxic and environmentally safe detergent consisting of sodium salts of iminodiacetate
derivatives of fatty acid tri- and diglycerides and acetate derivatives of polymucosaccharides was synthesized,
and its composition and structure were studied. Fractions consisting of fats, sodium salts of polymucosaccharides,
and sodium salts of a-amino acids, obtained from liquid base hydrolyzates of protein-containing waste, served as
feedstock. Polymucosaccharide derivatives coordinate tri- and diglyceride derivatives along the chains via hydrogen
bonds to form host—guest complexes with the hydrocarbon radicals directed toward different sides. When dissolved,
the complexes form thread-like particles incorporating biphilic molecules, wetting agents, and complexones.
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Modern detergents are formulated from biphilic mol-
ecules, wetting agents, and complexones [1-3]. Radi-
cals of biphilic molecules are inserted into insoluble
organic contaminations in such a fashion that the ionic
groups remain on the surface. Wetting agent molecules
are noncovalently bonded with the ionic groups, thus
making the complexones able to decompose mineral
deposits, favoring flocculation of the contaminations
into the aqueous phase. Salts of carboxylic or sulfonic
acids or quaternary ammonium bases with the hydro-
carbon radicals containing 14 to 22 carbon atoms are
used as biphilic molecules; soluble polyhydric alcohols
or polysaccharide derivatives, as wetting agents; and
salts of nitrilotriacetic or ethylenediaminetetraacetic
acid, as complexones [4, 5]. Organic contaminations, as
a rule, contain compounds with metal cations bonded
to anions of fatty or naphthenic acids, to resins, to por-
phyrins, etc. They stabilize the structure of floccules,
complicating their decomposition with the recovery of
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useful products (petroleum, industrial oils, fats, etc.),
and inhibit biodegradation [6]. The complexones used
are incapable of insertion into organic contaminations,
whereas wetting agents in many cases are adsorbed on
mineral deposits, preventing the access of complexones.
Therefore, detergents consisting of biphilic molecules
and wetting agents with complexone groups are of par-
ticular interest. When radicals of biphilic molecules are
inserted into the phase of organic contaminations, the
polar groups of the polycomplexones will bind the metal
ions in the organic phase, and binding with ionic groups
of biphilic molecules will lead to simultaneous decom-
position of the deposits.

An example of such detergent is a product termed
polycomplexone. It is a mixture of sodium salts of imi-
nodiacetate derivatives of fatty acid tri- and diglycer-
ides and polymucosaccharides. The polycomplexone
was obtained from the insoluble fraction isolated from
liquid base hydrolyzates of protein-containing waste.
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The synthesis is performed similarly to the synthesis
of carboxyl-containing complexones from amino acids.
Polycomplexone-based formulations of technical deter-
gents and household cleaning agents, capable of remov-
ing fat, oil, and petroleum contaminations and mineral
deposits from surfaces of various materials even at room
temperature, have been developed [7, 8]. Up to now, the
composition and structure of the polycomplexone have
not been determined; therefore, the mechanism of its ac-
tion as a detergent has not been practically substantiated.

This study was aimed at examining the steps of the
polycomplexone synthesis and at determining its
composition and structure.

EXPERIMENTAL

We took a sample of the fraction isolated from the
base hydrolysis product under the action of steam under
the conditions of limited hydration of waste from fleshing
of degreased cattle hide (OOO Tsentr). The fraction
consisted of sodium salts of a-amino acids (molar
content N, = 3.39 mol kg!) from connective tissue
proteins. According to [9], the polycomplexone contains
22.6% polymucosaccharides (mainly hyaluronic acid)
from connective tissue glycoproteins and subcutaneous
tissue and 36.7% glycerides from connective tissue
lipoproteins, namely, triglycerides with unsaturated
radicals of oleic, linolenic, and arachidonic acids and
diglycerides with saturated radicals of stearic, palmitic,
and myristic acids. Pure grade HCl and KOH were used.
The polycomplexone was prepared using the commercial
installation of OOO Tsentr [10]. X-ray fluorescence
analysis was performed with an ARL Perform’X
X-ray fluorescence wave spectrometer (Thermo Fisher
Scientific, New Wave). The nitrogen content was
determined by the Kjeldahl method involving wet ashing
of organic substances in the sample with sulfuric acid
on heating. The iodine number of fats was determined
by the Hanus method based on using iodine bromide,
which undergoes quantitative addition to multiple
bonds. The Cl- content was determined by the Fajans
argentometric method based on direct titration with a
standard AgNO; solution using adsorption indicators.
The sodium content was determined by the flame
photometric method with the injection of the solution
sample in the atomized form into a flame (FPA-1 flame
photometric analyzer). The dissociation constant of
the acid was determined by potentiometric titration.
The mean molecular mass of the fats was determined

viscometrically with an Ubbelohde viscometer using
dichloroethane as a solvent and glycerol tristearate as a
reference. The photomicrograph was taken with a Motic
DM-BA 300 microscope. The IR spectrum was taken
with a Perkin Elmer 2000 Fourier IR spectrometer.

The sample composition was studied by matrix-
assisted laser desorption/ionization mass spectrometry
with a Bruker autoflex speed TOF/TOF device equipped
with a solid-state laser (A = 355 nm) in the linear mode
with recording positive ions in the ranges 200-1500
and 500-5000 Da. 2,5-Dihydroxybenzoic acid was
used as a matrix; it was dissolved in methylene chloride
(30 mg mL-1). Solutions of the matrix and analytes
(2 mg mL-! in toluene) were applied in succession in
the order matrix—analyte-matrix after drying of the
previous layer. The data were processed using Bruker
Compeass 1.4 program package.

The polycomplexone was synthesized in several
steps. In the first step, the waste from fleshing of
degreased cattle hide was treated with steam with the
addition of formaldehyde. After the reaction with
formaldehyde was complete, treatment of the mixture
with steam was continued to remove the unchanged
formaldehyde. The weight fraction of the steam-distilled
substances was 49.3%, their mean molecular mass was
~1184 g mol-1, N;,4 = 0, Ny = 1.44 mol kg-! in terms of
the dry substance.

In the second step, sodium monochloroacetate was
added to the product, and the mixture was kept at room
temperature for 3 days, after which the solid product
(polycomplexone) was separated from the solution. The
total content of CI- ions in the reaction mixture was
84.5 mol, and the content of iminodiacetic acid anions
was 6.8 mol.

RESULTS AND DISCUSSION

The polycomplexone is a yellow-gray pasty mass
(Tables 1, 2). The polycomplexone was separated into
components by isolation from reaction mixtures at pH
of the isoelectric point. Concentrated HCI was added
at room temperature with continuous vigorous stirring
to the polycomplexone to pH 4. The sample separated
into two fractions: a fat-like gray mass (I) and a yellow-
brown liquid, which was evaporated to obtain a loose
powder (II).

When studying fraction I, we proceeded from
the fact that it is a mixture of products formed by
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Table 1. Elemental composition of the polycomplexone and fractions obtained from it

Content, %
Element Polycomplexone - fraction II isolated from
fraction I isolated from polycomplexone polycomplexone
C 33.5 60.2 335
H 9.4 11.5 9.4
N 2.0 2.8 5.0
Na 5.7 3.8 9.8
Cl - - 15.3
Table 2. Physicochemical characteristics of the polycomplexone

Parameter Value
Melting temperature interval, °C 88-92
Dehydration temperature interval, °C 120-130

pH of aqueous extract
Interaction with polar solvents

Interaction with nonpolar solvents

7
Insoluble

Formation of a stable colloidal system

successive transformations of tri- and diglycerides. A
decrease in N; 4 to zero in the first step indicates that
the amino acid salt radical underwent addition to the
double bond with the participation of formaldehyde,
with the incorporation of OH group and sodium amino
acid radical (via —CH,— group) into the chain. The
mean molecular mass of the amino acid sodium salt is
about 120 g mol-!. The mean composition corresponds
to the formula C;¢H;,0,,N;,Na. The molecular
mass of the product increased to 1184 g mol-! (by the
value close to the molecular mass of the amino acid
radical), suggesting the occurrence of the addition. One
more radical of the amino acid salts is incorporated

O

OJ_ R OJO—R

CH ,O +NH,CHRCOONa

H _( o

— = A

probably via the Mannich reaction involving the labile
hydrogen atom of the CH group of the glyceride radical.
In the second step, all the sodium amino acid groups
transformed into sodium iminodiacetate groups. Hence,
the obtained fraction I is a mixture of triglyceride
derivatives with the radicals consisting of 18 and
20 carbon atoms and several sodium iminodiacetate
groups, and also of tri- and diglyceride derivatives with
the radicals consisting of 18, 16, and 14 carbon atoms
and one sodium iminodiacetate group. The synthesis
scheme is shown in Fig. 1.

The elemental composition of fraction I (Table 1)
was determined by X-ray fluorescence analysis, and the

CcOo0®

R HO R"

co0’

COONa COONa

Fig. 1. Scheme of the synthesis of sodium imidodiacetate derivatives of tri- and diglyceride compounds.
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Fig. 2. MALDI TOF mass spectrum of fraction I.

composition of structural fragments of the components,
by MALDI TOF mass spectrometry (Fig. 2) [11]. In
interpretation of the spectrum, the mean composition of
the sodium iminodiacetate radical was Cg gH;404,N; 5
with the molecular mass of approximately 185. Peaks
at m/z 1650—1620 and 1400—1320 belong to triglyceride
derivatives with linolenic and arachidonic acid radicals
and three or four iminodiacetate groups; the peaks at m/z
about 1232, to triglyceride derivatives with oleic acid
radicals and two iminodiacetate groups; the peaks at m/z
about 1096, 1060, and 967, to diglyceride derivatives
with stearic, palmitic, and myristic acid radicals and

1}
| —
= -
B |
S5F
10 n .

KOH concentration 105, mol

Fig. 3. pH-metric titrations curves for fraction (/) I and (2) I
isolated from the polycomplexone.

one iminodiacetate group; and the peaks at m/z about
816, 792, and 760, to diglyceride derivatives with
stearic, palmitic, and myristic acid radicals and one
iminodiacetate groups. A group of peaks at m/z 590-510
belongs to degradation products formed by cleavage of
bonds in ester groups in tri- and diglyceride derivatives
of stearic, palmitic, and myristic acids with one
iminodiacetate group. These data reflect the composition
of fats in the initial fraction.

As shown by pH-metric titration of a 1% solution of
fraction I (Fig. 3), this fraction contains iminodiacetate
groups with pK about 8.2-8.3 and 9.1-9.2. Their molar
ratioisfrom1:1.47to1:1.52.ForN-alkyliminodiacetates,
pK of dissociation of the betaine hydrogen ion is 9.1-9.6;
oxygen-containing radicals such as ester groups located
close to the nitrogen atom decrease the betaine basicity.
Therefore, it can be assumed the iminodiacetate groups
in the fraction are substituents both in the glyceride
radical and in hydrocarbon radicals of unsaturated acids.

When studying fraction 11, we proceeded from the fact
that NaCl formed by neutralization of iminodiacetate and
carboxy groups passed into the liquid phase in the course
of separation of the polycomplexone into two fractions.
The elemental analysis of fraction II (Table 1) shows that
the iminodiacetate derivatives of the polysaccharides
have the empirical formula C,sH350,9 4Nj 4.

The potentiometric titration of the solution of fraction
II (Fig. 3) gives the range of pH 7.5-11.1, characteristic
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Fig. 4. Scheme of the synthesis of sodium iminodiacetate polymucosaccharide derivatives.
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Fig. 5. IR spectra of fractions (/) I and (2) II isolated from the polycomplexone and (3) of the polycomplexone.

of the iminodiacetic acid monosodium salt. The titration
results in combination with the data on the composition
of the iminodiacetate radical show that each radical
contains two iminodiacetate groups. The scheme of the
synthesis of this fraction is shown in Fig. 4.

Structure of the polycomplexone. The structure of the
polycomplexone was determined from the IR spectra
[12] of fractions I and II (Fig. 5). In the spectrum of the
polycomplexone in the range 3600—3150 cm-1, there is
a complex band with a maximum at 3362 cm-! and a
broad shoulder at 3326 cm~!. This range is characteristic
of vibrations of bound water and OH groups in
polysaccharides. The band at 3016 cm~! can be assigned
to N-H* vibrations in iminodiacetate groups. The
bands at 1723, 1232, 1150, and 1092 cm-! correspond

to the C=0 and C—-O—C vibrations in ester groups. The
band with a maximum at 1644 cm-! and a shoulder at
1610-1595 cm-! can be assigned to bending vibrations
of bound water molecules and antisymmetric vibrations
of carboxy groups, and the band near 1418 cm™!, to
symmetric vibrations of carboxy groups. The band at
939 cm-! and a shoulder at 916 cm~! belong to vibrations
of undistorted and distorted glycoside groups [6].

Inthe spectrum of fraction I (Fig. 5), bands at 3098 and
3036 cm! appeared; they correspond to N—H* vibrations
in iminodiacetate groups as substituents in hydrocarbon
and glyceride radicals. The positions of the vibration
bands of ester groups changed: The C=O vibration
band shifted to 1723 c¢cm!, and the C-O-C vibration
bands, to 1294, 1170-1160, and 1100-1092 cm-!. In the
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Fig. 6. Photomicrograph of polycomplexone particles.

spectrum of fraction II (Fig. 5), the OH vibration band in
polysaccharides shifted to 3319 cm-!, and the shoulder,
to 3217 cm! (with a decrease in its intensity); the
shoulder in the region of 3050 cm-!, belonging to N-H*
vibrations, disappeared. The carboxy group vibrations
are observed at approximately 1634 and 1458 cm-1. The
structure of vibration bands in the range 910-925 cm-!
changed.

In the polycomplexone molecule, there are, on the
average, two molecules of tri- or diglyceride derivatives
per three cellobiose units of polymucosaccharide
derivatives.

The shift of bands in the IR spectra suggests the
presence of a developed system of hydrogen bonds in
the polycomplexone. Under their influence, triglyceride
derivatives are coordinated by polymucosaccharide
derivatives to form host—guest molecular complexes.
The IR data confirm the presence of intermolecular
hydrogen bonds in the polycomplexone between
monoprotonated iminodiacetate, carboxy, carbamide,
hydroxy, and glycoside groups in polymusosaccharide
derivatives and monoprotonated iminodiacetate and
ester groups in triglyceride derivatives. The hydrocarbon
radicals in these complexes are oriented toward different
sides along polysaccharide chains. These data are
confirmed by photomicrographs of the polycomplexone
solution (Fig. 6), in which threadlike particles are
clearly seen. The structure is determined by the fact
that polymucosaccharide macromolecules contain
6400-6500 cellobiose radicals. In iminodiacetate
derivatives of polymucosaccharides, hydroxy, carboxy,
and iminodiacetate groups are densely distributed along
the chains.

CONCLUSION

The results of this study show that the polycomplex-
one is a detergent combining the properties of biphi-
lic molecules, wetting agents, and complexones of new
generation. A decrease in the metal content in petroleum
recovered from the solution after treatment of the tanks
with polycomplexone solutions to remove petroleum
sludge indicate that flocculation of the contaminations
using the polycomplexone leads to the breakdown of the
metal compounds in the organic phases.

The properties of the polycomplexone are determined
by the composition of the feedstock, fraction recovered
from liquid base hydrolyzates of protein-containing
waste. This fraction contains difficultly available
and expensive compounds such as hyaluronic acid
and triglycerides with linolenic and arachidonic acid
radicals. The polycomplexone can become an available
and widely used detergent, because the procedure
for its production from protein-containing waste is
economically feasible and environmentally safe. The
use of the polycomplexone in synthesis of safe technical
detergents and household chemicals will allow the
petroleum consumption for their production to be
significantly reduced.

FUNDING

The study was financially supported by the Russian
Foundation for Basic Research (project no. 18-29-24137).

CONFLICT OF INTEREST

A.L. Maksimov is the Editor-in-Chief of Zhurnal
prikladnoi khimii/Russian Journal of Applied Chemistry. The
other coauthors declare that they have no conflict of interest.

REFERENCES

1. Kumar, S. and Bhattarai, A., Modern Trends Sci. Technol.,
2013, pp. 147-158.

2. Ponnusamy, T., Dubal, S.A., and Momin, S.A.,
J. Dispersion Sci. Technol., 2008, vol. 29, no. 8, pp. 1123—
1128. https://doi.org//1080/01932690701817842

3. Oliveira, A.G. and Chaimovi, H., J. Pharm. Pharmacol.,
1993, vol. 45, pp. 850-861.

4. O’Lenick, A.J., Cosmet. Toilet. Mag., 2005, vol. 120,
no. 11, pp. 63—64.
https://doi.org/10.13140/RG.2.1.3084.2082

RUSSIAN JOURNAL OF APPLIED CHEMISTRY Vol. 93 No. 3 2020



A DETERGENT PREPARED FROM IMINODIACETATE DERIVATIVES

5. Khan, N. and Brettmann, B., Polymers, 2019, vol. 11,

no. 1, pp. 51-78.
https://doi.org/10.3390/polym11010051

. Sandrin, T.R. and Maier, R.M., Environ. Health Perspect.,
2003, vol. 111, no. 8, pp. 1093-1101.
https://doi.org/10.1289/chp.5840

. Maksimov, A.L., Tsivadze, A.Yu., Fridman, A.Ya.,
Novikov, A.K., Petrukhina, N.N., Shabanov, M.P.,
Polyakova, 1.Ya., Gorbunov, A.M., and Naranov, E.R.,
in Trudy kongressa s mezhdunarodnym uchastiem i
konferentsii molodykh uchenykh “Fundamental nye
issledovaniya i  prikladnye razrabotki  protsessov
pererabotki i utilizatsii tekhnogennykh obrazovanii”
(Proc. Congr. with Int. Participation and Young Scientists’
Conf. “Basic Research and Applied Developments in the
Field of Processes for Reprocessing and Utilization of
Manmade Formations”), Yekaterinburg: Ural’skoe Otdel.
Ross. Akad. Nauk, 2019.

8. Altunina, L.K. and Svarovskaya, L.I., Petrol. Chem.,

10.

11.

12.

. Kaspar’yants,

339

2012, vol. 52, no. 2, pp. 130-132.
https://doi.org/10.1134/S0965544112010033

S.A., Sovremennye predstavieniya o
strukture i svoistvakh kollagena (Modern Views on the
Structure and Propertes of Collagen), Moscow: Mosk.
Veterinarnaya Akad., 1981.

Tsivadze, A. and Fridman, A., Wasteless processing of
renewable protein and carbohydrate-containing waste
into consumer good, Handbook of Ecomaterials, Leticia
Myriam, T.-M., Kharissova, O.V., and Kharisov, B.I.,
Eds., Springer, 2018

Castellino, S., Groseclose, M.R., and Wagner, D.,
Bioanalysis, 2011, vol. 3, no. 21, pp. 2427-2441.
https://doi.org/10.4155/bio.11.232

Mossoba, M.M., Milosevic, V., Milosevic, M.,
Kramer, J.K., and Azizian, H., Anal. Bioanal. Chem.,
2007, vol. 389, no. 1, pp. 87-92.
https://doi.org/10.1007/s00216-007-1262-7

RUSSIAN JOURNAL OF APPLIED CHEMISTRY Vol. 93 No. 3 2020




<<
  /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 /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /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 false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 false
  /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 ()
  /PDFXTrapped /False

  /CreateJDFFile 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.)
    /RUS (Pfeps)
  >>
  /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 [14400.000 14400.000]
>> setpagedevice


