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Main objective
BioNexGen is developing a new class of functional low fouling
membranes for membrane bioreactor technology with high water

e BioNexGen 24 months Partner meeting

* Report on the visit of Prof. Sami Sayadi flux and high rejection of organic matter with low molecular weight
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Partner countries

Egypt, Germany, Greece, Italy, Syria, Tunisia, Turkey, UK

 Editorial © BioNexGen Partners

The project is carried out by 7 European, 1 Turkish and
3 MENA partners, namely two partners from North Af-
rica and one from the Middle East.

The consortium has been carefully selected to ensure a
multidisciplinary approach which is necessary to realise
this innovative concept. It consists of academic and in-

dustrial partners and of technology transfer institutions.
an article of the BioNexGen workshop in Tunisia o Technology transfer: Coordinator, Karlsruhe Univer-

that was combined with a partner meeting. You will ity of Applied Sciences (Germany), Steinbeis-Europa-
also be informed about the Euro Membrane Confe-  Zentrum (Germany)

rence which some of our partners have attended. o Membrane’s development: Institute on Membrane
Last but not least you can find out more about our  Technology at Italian National Research council
latest scientific exchange where Prof. Sayadi came  (Italy), Foundation for Research and Technology, Hel-
from Tunisia to Karlsruhe University and learn also  las (Greece), Izmir Institute of Technology (Turkey),
more about our MBR Membrane testers. Swansea University (UK), as well as Microdyn Nadir
Moreover we warmly invite you to also regularly  (Germany) and Nanothinx (Greece), as European lead-
consult our project website under www.bionexgen.eu  ©rs in innovative MBR membrane technology and car-

in order to be updated on the latest developments. bon nanotubes’ manufacturing
o Demonstration and field test activities: Centre de Bio-

technologie de Sfax (Tunisia), Central Metallurgical
Research and Development Institute (Egypt) and Al
Baath University (Syria)

Dear Readers,

Welcome to the third issue of our BioNexGen news-
letter! In this issue we will inform you about a few
activities where our consortium was involved in du-
ring the past months. First of all, we will present you

Yours sincerely,
BioNexGen consortium
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@ 1st training workshop on novel MBR technology (MENA, Tunisia)

This workshop is a part of the Task 9.4 “Organisation It was hosted by CBS on March 8th & 9th 2012 in
and implementation of training workshop on novel Sfax, Tunisia and approximately 80 external partici-
MBR technology” which aims at: pants were registered to the workshop among them
0 Fostering personal contacts between European many companies were also present.
and MENA water engineering experts resear-
chers, stakeholders, municipalities and compa-
nies
¢ Raising mutual understanding and awareness for
water related problems and for wastewater treat-
ment technologies

BioNexGen is a highly multidisciplinary project, en-
compassing a diverse range of expertise, many of
them highly specialised and leading-edge. Therefore,

not only internal training and technology transfer is

important but also dissemination of the new scientific In total, around 100 persons attended to the workshop.
project results to the external interested parties like Besides theoretical seminars, this workshop was com-
technicians, students, young researchers and young bined with visits at MBR plants (e.g. MBR plant at
professionals. In order to train these interested parties Henkel company) and wastewater treatment plants
in the novel developed MBR technology, two training (e.g. textile wastewater treatment plant in Ksaar Helal

workshops are planned to be organised during the pro- region) on site for allowing to become more acquain-
ject, one in Europe, the other in a consortium‘s ME- ted with relevant industrial membrane technologies

NA country. for wastewater treatment.

B . e -

stTraining Worksh o o

tmenf and Reuse

This first workshop has focused on basic principles The aim of this event was to ameliorate significantly

and state-of-the-art of "Membrane based wastewater the recognition of MBR as a major tool for industrial
treatment and reuse'’. wastewater treatment.
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Euromembrane 2012 conference held at Queen Elizabeth 11

conference hall, Westminster, London

The BioNexGen attended the
‘Euromembrane 2012° conference held from 23 — 27"
September, 2012 at London, UK which had its focus
on Membrane Science and Technology in order to

partners

exchange the ideas on the ongoing research activity.

The conference covered different types of membrane
and related work in-
cluding membrane ma-
terials, membrane fab-
rication and characteri-
zation, modeling and
simulation, membranes
for process intensifica-

tion, and application.

Dr. Giorgio De Luca (ITM-CNR partner) presented
his study on the rejection of lower molecular weight
solutes using Carbon Nanotubes (CNTs) by combin-
ing three different computational methods namely,
Quantum Mechanics (QM), Monte Carlo (MC) and
Molecular Dynamics (MD). After the optimization of
the CNT diameters as a function of their rejection
capability, the analysis of the water flow in the
identified nanotubes was carried out. The combina-
tion of the different approaches provides an overview
on the CNTs selectivity. Thirteen charged and neu-
tral solutes of large, medium and small molecular
weight were considered, such as tyrosol, vanillic
acid, EDTA, octylphenol ethoxylate and etc. Their
geometries were optimized at quantum mechanics
level in the frame of Density Functional Theory.
Eventually it was found out that carbon nanotubes
with outer and internal diameter smaller than 35 nm
and 1.66 nm, respectively, would be recommended
to attain at the same time high rejections and wa-

ter flux.

Mr. Shamim Ahmed Deowan presented a poster on
‘Treatment of model textile dye wastewater (MTDW)
towards developing novel submerged membrane bio-
reactor process’ representing the partners from HSKA
and ITM-CNR. This paper dealt with the treatment of
model textile dye wastewater (MTDW) using a sub-
merged membrane biore-
actor (MBR) with com-
mercial available mem-
branes. Since the quality
of
changes due to employed

textile wastewater

dyestuffs, accompanying
chemicals and processes from season to season and
time to time, the model textile dye wastewater
(MTDW) was developed based on literature studies to
have constant wastewater quality. Remazol brilliant
Blue R and Acid Red 4 colors each with 50 mg/L
concentration have been selected as model dyestuff.
The system took around two months to acclimate
while the experiments were run for three months.
Around 90% of COD removal efficiency and a color
reduction efficiency of 40-60% for Red and 50-70%
for Blue were noticed over entire period of operation.
These data will serve as benchmarking in order to

compare later with the novel BioNexGen membranes.

The partners also participated in the lectures and pres-
entations from the other attendees which included
academic and industrial scientists from both national
and international institutes which helped them gained
insight on the research and also opened a way to de-
velop contacts. More information about the topics can

be found at www.euromembrane2012.com.
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€ 24 months partner meeting at Sheraton
Heathrow Seminar Hall, London, United
Kingdom

Following the Euromembrane conference, BioNexGen |

project partners gathered for the 24™ month partner
meeting at Sheraton Heathrow Seminar Hall at London.
All ongoing R&D work has been summarized and pre-
sented by the respective partners.

The meeting not only helped the partners discuss and
present the technical progress of the work from the ear-
lier meeting but also gave a scope to discuss the chal-

lenges involved in the scaling up with the industrial pro-

ject partners. Novel ideas emerged from the fruitful and =

enthusiastic discussions led to new objectives.

Newsletter No.

In addition the organization of the second BioNexGen
workshop to be held in May 2013 in Italy and the Final
BioNexGen Conference scheduled for October 2013 in
Izmir, Turkey have been discussed too.

@ Visiting Professor: Fostering cooperation between research institutions

In each issue of our newsletter, we will try to present you an example of a successful exchange among BioN-

exGen partners. This time, we would like to introduce you Prof. Sami Sayadi. He is the director of Center of Bio-
technology in Sfax, Tunisia who visited Prof. Jan Hoinkis at the Karlsruhe Institute of Applied Sciences.

Prof. Sami Sayadi’s (CBS partner) paid a scientific visit
to Karlsruhe University of Applied Sciences, Germany
from 11- 17" July 2012. His visit to the lab gave him
scope to comprehend the ongoing research in HSKA
related to the BioNexGen project both on laboratory
scale as well as on the MBR pilot plant installed in the
institute. The partners exchanged fruitful information
about the model textile waste water running in the pilot
scale. Prof. Sayadi’s experience in dealing with real
waste water from the industries gave an occasion for the
partners in HSKA to discuss the challenges faced in the
industries and to improvise the synthetic composition to
test on the novel membranes.

Prof. Sayadi’s visit also provided an occasion for the
partners in HSKA to perceive the research at the CBS
Stax
(Tunisia). Project coordinator, Prof. Hoinkis took an

laboratory of Environmental Bioprocesses,
opportunity to take Prof. Sayadi on a visit to a mem-
brane based water treatment plant in Leonberg, Ger-
many to envision the practical challenges in an indus-
trial environment.

Prof. Sayadi during his talk at HSKA presented their
experience in dealing with the real waste water from
textile industry using MBR pilot plant at CBS labora-
tory. Different samples from Sitex textile industry lo-
cated at the industrial zone of Ksar Helal (20 Km from
the south of Monastir city) were collected. The industry
is specialized in the dying of denim fabric (jeans) using
indigo and/or sulfur dyes. It produces about 600.000 m’
of wastewater/year (which represents the half of the re-
gion consumption). The wastewaters were treated with
biological oxidation by aerobic stages with activated
sludge to make them comply to the Tunisian rejection
standard.

Prof. Sayadi’s lab also performs trials with Olive Mill
Wastewaters (OMW). This station is located in the re-
gion of Agereb at the edge of the olive grove of Sfax.
The plant is specialized in treating huge quantities of
OMW. OMW samples were taken from an anaerobic
fixed bed digester treating raw OMW. The effluent pro-
duced by the anaerobic digester was collected which in
turn served as an influent for the coupled MBR system.
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“ BioNexGen Membrane Testers

Basically, BioNexGen team is divided in two groups, i.e. membrane developers and membrane testers. We have

chosen to present you both groups more closely so that you can better know who is behind our project, i.e. what

professionals and expertise will enable the successful development of BioNexGen membrane. In this issue, we

are presenting you our membrane testers.

Karlsruhe University of Applied Sciences
(HSKA), Germany

Professor Dr.-Ing. Jan Hoinkis |

Role in the project: Coordinator
Background: Chemistry, Thermodyna-
mics

Current position: Scientific Director of
IAF \
Major research interests: process devel- |
opment, membrane technology, chemical
on-line analysis

Prof. Dr.-Ing. Jan Hoinkis holds a degree in che-
mistry from Karlsruhe Technical University and did
his doctorate in the field of thermodynamics. He wor- |
ked 7 years in chemical industry being head of a
group for process development. He is a key expert inl
the field of process engineering in combination with
sensor / control systems. He also specialised in the

areas of water treatment and water recycling by use
of membrane technologies. He is a professional ma-

naging different R&D national and international pro-

ject in co-operation with research institutes and com-
panies, among them EU funded projects, such as the
INNOWA project within the Asia Pro Eco program-‘
me, focusing on membrane bioreactors for textile‘
effluent treatment and recycling. Many years in the
department of process development in a large interna-
tional chemical company have enabled him to gain
experience particularly in the areas of membrane
technology and chemical on-line analysis. ‘

Centre de Biotechnologie de Sfax (CBS),

Professor Dr. Sami Sayadi

Role in the project: MBR Tester
Background: Biotechnology
Current position: Director of CBS
Major research interests: Membrane
technology

Prof. Sayadi made his PhD in Compiégne (France) in
1988. He is the Director of CBS and head of the re-
search Laboratory of Environmental Bioprocesses at
CBS. He is author of more than 160 publications, 8
national patents and 1 PCT patent. In 2006, he was
awarded the French Magazine "La Recherche" and
the presidential prize for scientific research and tech-
nology in Tunisia. He got the “SCOPUS Award” for
Science contribution to: Biotechnology, Microbiol-
ogy and Environmental Sciences, in 2007. Prof.
Sayadi was the national scientific coordinator of a
federative project dealing with “wastewater treatment
and reuse in Tunisia”. He participated actively in the
FPS5 and FP6 EU projects. His was the scientific coor-
dinator of the 2 following EU projects related Mem-
brane Technology (Promembrane and Puratreat). He
is local coordinator of FP7 projects CLARA, WA-
TERBIOTECH and BioNeGen. He is the head of the
«Pole d’Excellence Régional AUF»: Environmental
and Industrial Bioprocesses from 2007 to 2012.

WWW =blonexgen-eu



.. BioNexGen
- e @ Clean Water.

Clear Solutions.

Newsletter No.03

“ BioNexGen Membrane Testers

Central Metallurgical Research and Deve-
lopment Institute (CMRDI), Egypt

Professor El-Sayed Abdel-Aal

Role in the project: MBR testing
with textile wastewater, preparation
and characterisation of silver nano-
particles

Background: PhD Inorganic Chem-
istry, Faculty of Science, Cairo Uni-
versity, Egypt, 1989

Current position: Head of Minerals Technology
Department, Central Metallurgical R&D Institute
(CMRDI)

Mayjor research interests:

Preparation, characterization of advanced nanomate-
rials including but not limited to: metals (Ag, Ni),
oxides (ZnO, Si0,), and hydroxyapatite, preparation
and coating of hydroxyapatite on titanium alloy for
biomedical implant applications, continuous process-
ing of phosphate for phosphoric acid production,
crystal habit modification of phosphogypsum, gibbs-
ite, calcium oxalate, etc., chemical processing on
laboratory and pilot plant scales of ores, e.g. ilmen-
ite, bauxite, clay, magnesite, bentonite, etc., studies
for purification of phosphoric acid by different tech-
niques, solvent extraction, ion exchange and precipi-
tation, studies in the field of lignin separation for en-
vironmental protection, purification of industrial
waste water and desalination of seawater.

Centre for Water Advanced Technologies and
Environmental Research (CWATER), UK

Professor Nidal Hilal, PhD, D.Sc.

Role in the project: Membrane tests with
model waters and characterisation
Background: Water Process Engineering
Current position: Director of CWATER,
College of Engineering, Swansea Univer-
sity

- Major research interests: membrane
nanotechnology, water treatment and the application of
AFM to process engineering.

)

Professor Hilal is recognised for developing and applying
the force measurement capability of AFM to the study
membrane processes of separation. He published over 300
publications. He also serves on the panel of referees for
45 international journals. His research has produced sev-
eral important breakthrough innovations. These include:
the development of novel membranes; the smallest AFM
colloid probe reported in the literature; the first AFM
study of nanofiltration membranes, including the first
demonstration that such membranes have pores; the first
AFM coated colloid probe technique; the first AFM cell
probe technique; the first AFM Calcium Carbonate probe
technique to study desalination; the first direct measure-
ments of the interaction of single live cells with surfaces;
the first use of the atomic force microscope as a nanovis-
cometer and meso-scale cavitations studies. In a pioneer-
ing study he utilised the techniques to rapidly and accu-
rately predict the fouling potential of membrane surfaces
and demonstrated the effect of membrane surface treat-
ments on the strength of adhesion.

Professor Hilal is a Fellow of FIChemE, a member of the
European Desalination Society, and a member of the
European Membrane Society. He was awarded the degree
D.Sc. by the University of Wales in 2005 due to his out-
standing research contribution to the field of membrane
science and technology.

WWW =blonexgen-eu




<<

  /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



