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Abstract: The results of the study of the process of extraction of technological
pollutants from woollen fabrics after various process operations (washing process) are
described. The possibility of increasing the efficiency of the probed process is shown
under ultrasonic influence on an extractant (washing solution).

Notations

Cy, — concentration of fatty substances, %; T, — colour stability, step;
Cyut — concentration of surfactant, %; N — scouring efficiency, %.

One of the most crucial problems for the chemical technology of fibrous materials
is to make the finishing works in the textile industry more effective. Efficiency is
mainly composed of intensity, which defines speed and duration of the process and
performance, economical efficiency, quality of end material; environmental and process
safety. In order to meet the challenge related to the process efficiency to be improved
for the finishing works in the textile industry, the limiting processes that are a mass-
transfer scoring from different process contamination and drying are singled out. These
processes are energy-and-water intensive and largely define the qualities of end textile
materials [1].

Chemical technology processes of finishing production (washing, drying) demand
big expenses of energy. When washing (extraction) a considerable quantity of chemical
reagents is spent. From the total electric power consumed by finishing production about
40% is spent on scouring and up to 20 % on thermal energy. The expense of thermal
energy on drying reaches 60 %. The pure water expense at washing makes, as a rule,
5 cubic meters per hour, thus 0.350 cubes of water is spent per one kg of fabric. Waste
water is to 80 % of the used water. Waste water is polluted by superficially — active
substances which have not been fixed by dyes, textile-auxiliary substances [2].

Therefore, reduction in power inputs and the expense of material resources-waters,
chemical reagents is an urgent problem, especially in the light of government decisions
in Russia on power savings in all branches.

For process extractions (washing) of technological pollution from dense saxony
fabrics (coating fabrics, thick woollen cloths, military cloth) cordlike washers of batch
action are used. The process is very long, up to 4 hours [3].

Figure 1 shows the curves of scouring kinetics for saxony fabric to remove various
technological pollutants from dense saxony fabric and change quality factors of the
object of processing treatment.
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Fig. 1. Kinetics of process of washing thin felt a saxony fabric:
1 — change of density of surfactant Cqyf; 2 — colour stability change
to a dry friction T; 3 — change of density of fatty substances Cpy

Curve I defines kinetics removals of superficially—active substances, curve 2 shows
removal of fatty substances that are natural fatty substances containing in a woollen
fibre and deposited in the fibre in the course of reprocessing oiling agents. Curve 3
shows such an important quality factor of washing and a finished fabric as colour
stability to a dry friction changes. The experimental estimation of the first two values is
rather difficult and is conducted by an extraction method in Soxhlet's (extraction)
apparatus.

The analysis of the content of non-fixed dyes on a fabric demands removal of
thickening curves for each kind of dyes, therefore their content was defined indirectly —
through colour stability to a dry friction.

It is necessary to notice that washing process is rather long, the problem essentially
becomes more complicated as the process of washing of saxony fabrics, apart from
surface-active substances, involves removal of two more kinds of “pollutants” — fatty
substances and non-fixed dyes, which influence the quality of washing and the quality
of a finished material. Thus, it is often impossible to achieve two quality factors of the
washing in accordance with GOST simultaneously.

So, to achieve the quality of washing demanded in accordance with GOST on non-
fixed dye, the better is the process, the longer lasts the dye. As for the content of fatty
substances, the quality factor achievement on the dye can be considerably below the
specification. Therefore, to improve the process condition, on the one hand, it is
necessary to reduce the duration of the process, and raise the intensity of washing, but
on the other hand, duration cannot be less than the required one under the chosen
conditions for removal of non-fixed dyes.

The object of washing process is dense woollen fabric, which engineering
characteristics are resulted in Table 1 and content is described in Table 2.

Kinetic curve washings were removed in industrial conditions and in vitro without
intensifiers, and also in vitro, at observance of an industrial process condition of
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Table I washing with  various intensifiers.

Short engineering characteristics Ultrasonic  fluctuations, bubbling air

of object of research through a washing solution and magnetic

field influence on a detergent solution
Meanings  were used for intensification.

of datas However, at the first stage it was

Mass 1 m?, g 760...30 hecessary to carry out a choice of a

rationalised combination of duration

of separate stages of washing and density

The name of dates

Density on 100 mm:

The inclement 110 of surfactant. Surfactant is entered into
g/goods 153..8 4 washing solution in one of these stages.
Alcoholic content on breakage: Surfactant is necessary not only for
Warp 52...5  quality maintenance of a finished
Fill 42...4 material, but it is also important for the
Elongation, % : solution of the environmental problem —
Warp 32..3  activated sludge process of the textile
Fill 40 .4 enterprises. Traditionally, all methods
Felting, % endways 83 of fluid processing of saxony fabrics

involve cutting in a cutter solution
with concentration surfactants 8...15 g/l,
Warp 2.0 and standard density of surfactant in
Fill 2.0 the stage of “eroded” wash-liquor makes
1,5...2,5 g/l. These process conditions do
not take into account the total density of surfactants in a wash-liquor, i.e. they do not
take into account that surfactants entered at a cutting stage fall and aren’t accumulated
by the fabrics. It is offered to use a mix anionic surfactant and non-ionic surfactant and
maintain a ratio of densities of these surfactant 4:1 as anionic surfactants remain in the
fabric after cutting, thus providing the correlation between anionic surfactants and non-
ionic surfactant in a mix 9:1 at total concentration of surfactants < 1,5 g/l. At this ratio
and total density of surfactant is achieved a maximum synergic effect and high quality
of scouring [4].

Besides, anionic and non-ionic surfactants differently influence the quality of
waste water; therefore it is important that the content of anionic surfactants falls above
in a used mix.

Thus, in the proposed method of liquor processing of fibrous material there is an
influence of surfactants on operations of previous washing. Besides, a formula of a
washing solution is offered, it includes a mix of surfactants which possess high washing
ability, and are highly biodegradable.

In the further studies, under utilisation of various intensifiers, the developed
process condition influenced both the duration and density of surfactants.

Contraction after wetting, % :

Table 2
Raw content of fabric
The name of components Content Weight fraction
of a mix percentage of fatty substances, %
Woollen fibre 82
Viscose spun acetate 13 35...45
Capron 5
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Table 3
Process condition of washing

Operations Duration of stages, min | Temperature, °C | The bath module
Washing on a cutter solution 30 30...35 10
Eroded surfactants 0,5 g/l 45 45 10
Young flood 20 30...35 15
Average water 20 30...35 15
Big water 20 20...25 20

Table 3 describes the washing process condition on a laboratory model of a
cordlike washer.

The studies of scouring process of saxony fabric were carried out in vitro with
utilisation of various methods of intensification.

The following intensifiers were applied: bubbling gas through a washing solution,
magnetic water and ultrasonic fluctuations [5].

To study the influence of bubbling on scouring process there was created the
laboratory installation presented in Fig. 2.

It consists of a washing bath / to which falls a rotating circular hackberry 2. The
hackberry, on which the saxony 3 fastens, is rigidly connected to the shaft of the electric
motor of an alternating current 4. The number of cycles of the engine is regulated
smoothly. To maintain the required temperature condition the bath is placed in a
thermostat 5. The temperature is checked with the contact thermometer 6. Bubbling was
conducted through a cylindrical bubbler 7 with vents in diameter of 5 mm. In a bubbler
the air from the ventilator (or the compressor) moves. Air expense was measured, with
rheometer 8. Experiments were carried out at relative speed at the gas stage of 6 I/min.

The tests were carried out in the following succession. The weighed saxony fabric
(for determination of the module of a bath) was fastened on a cylindrical hackberry,
with the set speed the hackberry starts to rotate, and through a bubbler the air

Fig. 2. Laboratory installation for research of the process
of fabric washing with utilisation bubbling air:
1— washing bath; 2 — cylindrical hackberry for fixing of samples;
3 — saxony fabric; 4 — electric motor; 5 — thermostat,
6 — contact thermometer; 7 — cylindrical bubbler; § — rheometer
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is fed. The quality of washing was estimated in accordance with GOST. Fig. 3 shows
kinetics curves of the condition of fabric washing with utilisation of bubbling gas
through a washing solution.

The studies of the influence of magnetic water on kinetics of the washing process
were conducted in vitro using the device for magnetic processing of water in which the
values of a magnetic induction between magnets makes 100 mT. Washing water was
passed repeatedly (2-3 times) through the device.

Fig. 4 shows kinetics of scouring process for saxony fabric with utilisation of
magnetic water.
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Fig. 3. Kinetics of scouring process for saxony fabric:

1 — without intensifier; 2 — bubbling air 6 /min; 3 — scouring efficiency
without intensifier; 4 — scouring efficiency with bubbling air
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Fig. 4. Kinetics of scouring process for saxony fabric:
1 — without intensifier; 2 — magnetic water; 3 — scouring efficiency
without intensifier; 4 — scouring efficiency with magnetic water
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The possibility of intensification of
the washing process of saxony fabrics at
the expense of ultrasound utilisation has
been studied [6].

The washing process of saxony
fabric in laboratory-like environment was
carried out on modelling installation
which allowed revealing the influence of
ultrasonic  vibrations on process of
washing of a moving fabric (speed of
70 m/min) Fig. 5.

Acoustic fluctuations of ultrasonic
frequency were created by two
piezoelectric transducers fixed on the
bottom of the bath with washing solution.
The working frequency of fluctuations
was 35 kHz. The ultrasonic generator
nourishing piezoelectric transducer is
executed on transistors. The bath is built
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Fig. 5. The laboratory stand:
1 — washing bath; 2, 3 — squeezing the shaft;
4 —mud pan; 5 — directing shaft; 6 — saxony fabric

in a jacket to which from below through a sealing gasket. The pan on which it is placed
fastens the generator. To improve the heat-conducting path the radiator with transistors

is welded on the pan bottom.

Fig. 6 shows kinetics of scouring process for saxony fabric with utilisation of

ultrasonic fluctuations.
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Fig. 6. Kinetics of scouring process for saxony fabric:
1 — without intensifier; 2 — ultrasound; 3 — scouring efficiency
without intensifier; 4 — scouring efficiency with ultrasound
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Fig. 7 shows kinetics of scouring process for saxony fabric with utilization of
various methods intensification.

Fig. 8 shows scouring efficiency for saxony fabric with utilization of various
methods intensification.
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Fig. 7. Kinetics of scouring process for saxony fabric:

1 — without intensifier; 2 — magnetic water; 3 — bubbling air 6 1/min;

4 — ultrasound; reduction of duration of process (At; — magnetic water,

A1, — bubbling air of 6 1/min, Atz — ultrasound)
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Fig. 8. A scouring efficiency for saxony fabric:
1 — without intensifier; 2 — magnetic water; 3 — bubbling air 6 I/min,
4 — ultrasound; reduction of duration of process (At; — magnetic water,
At — bubbling air of 6 I/min, At3 — ultrasound)
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Fig. 7 and Fig. 8 show that the value of a weight fraction of the fatty substances is
equal to 1 % (that corresponds to GOST requirements), it is reached under utilisation of
ultrasonic influence. The duration of the process can be reduced to 37 % that will lead
to reduction in the expenses of energy, the expense of pure washing water thus will
decrease, the quantity of waste water will decrease, besides under a rationalised
condition the impurity of waste water surfactants will decrease; under utilisation of a
mix of surfactants from the formulation of a washing solution soda ash and acetic acid
necessary for its neutralization are excluded.

Summary

Thus, the studies allowed developing a rationalized condition of the washing
process of dense saxony fabrics, and defining efficiency utilisation of various methods
of intensification.

Resource-saving technology applied to dense woollen materials allows an
extraction of technological pollutants simultaneously with essential economy of the
electric power, water and chemical reagents. It enables to raise industrial and ecological
safety processes of chemical technology of finishing production of the textile industry.
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DHepropecypcocoeperaouii pe;xuM IKCTPAKIIUH TEXHOJOTHIECKHX
3arpsi3HeHHuIl U3 MepPCTIHBIX M0J0TEH

M.K. KomeneBa, C.H. HHlankux

Kageopa «lIpoyeccor u annapamul Xumuueckoil mexnono2uu u 6e30nacHocmu
arcusnedesmenvrocmuy, @I'HOY BIIO «Mockosckuil 2ocyoapcmeeHubiil
YHUGepcumem OU3ANUHA U MEXHONO2UUY, oxtpaxt@yandex.ru

Kurouessble cioBa n pasbl: noebieHre 3GGEKTHBHOCTH; IPOMBIBKA (IKCT-
parupoBaHue); MEPCTIHas TKaHb; YIbTPa3BYKOBOE BO3ACHCTBHE.
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AHHoTaums: [IpuBeseHbI Pe3yIbTATH UCCIIEMIOBAHUS MPOIECCa IKCTPArupoBa-
HUSl TEXHOJIOTMYECKUX 3arpA3HEHUI U3 HIEPCTAHBIX TKAHEH IOCNE pa3lIW4HbIX TEXHO-
JOTMYeCcKUX omeparui (mpouecca mpoMbiBkH). [lokazaHa BO3MOXHOCTH IOBBIIICHHS
3G PEKTUBHOCTH HCCIIEAOBAHHOTO IIpOLEcCa MPH HUCIOJB30BAHUH YIbTPA3BYKOBOTO
BO3JICHCTBUS HA DKCTpareHT (IIPOMBIBHOM pacTBOp).

Energiesparendes Regime der Extrahierung der technologischen
Verschmutzungen aus den wollenen Leinen

Zusammenfassung: Es sind die Ergebnisse der Forschung des Prozesses der
Extrahierung der technologischen Verschmutzungen aus den wollenen Stoffen nach den
verschiedenen technologischen Operationen (des Prozesses der Wische) angefiihrt.
Es ist die Mdglichkeit der Erhohung der Effektivitdt des untersuchten Prozesses
bei der Anwendung von der Ultraschalleinwirkung auf das Extraktionsmittel
(die Auswaschldsung) gezeigt.

Régime de la conservation de I’énergie par extraction des pollutions
technologiques des tissus de laine

Résumé: Sont cités les résultats des études du processus de I’extraction des
pollutions technologiques des tissus de laine aprés les différentes opérations
technologiques (processus de lavage). Est montrée la possibilité de 1’augmentation de
I’efficacité du processus étudié lors de I’emploi de ’action ultrasonore sur I’extraction.
(solution de lavage).

ABtopsi: Koweneea Mapusa Koncmanmunoéna — KaHAU1aT TEXHUYECKUX HAYK,
npodeccop kadeapbr «IIporecchl U anmmapaTsl XMMHYSCKOH TEXHOJOIMH W Oe301mac-
HOCTH >Ku3HenesTenbHoCTHY; Illaukux Cepeeni Hukonaeeuu — actvpanT kadempsl
«IIpomeccyl W ammapaTbl XUMHYECKOHW TEXHOJOTMH W OE30MMaCHOCTH JKU3HEIESATEIb-
HocTiy, PI'BOY BIIO «MoCKOBCKHI TOCYAapCTBEHHBI YHUBEPCUTET AU3aiiHa U TeX-
HOJIOTUU», T. MOCKBa.

Penenzent: Pyoodawma Cmanucnaeé Ilagnoeuu — nNOKTOpP TEXHUYECKUX HAYK,
npodeccop, 3aBenyromuii kadenpoit «TeroTexHnka M 3HEproodecneYeHue mpea-
npusatuii», ®I'bOY BIIO «MOCKOBCKHI TOCYIapCTBEHHBIA arpOHMHKCHEPHBIN yHUBEP-
cutet uMmenu B.I1. I'opsukunay, r. Mocksa.

592 ISSN 0136-5835. Bectauk TI'TY. 2013. Tom 19. Ne 3. Transactions TSTU




<<
  /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 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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 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 300
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


