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Purafil's scientists and researchers publish this bi-monthly
e-newsletter specifically for the engineering

community. This exclusive newsletter will include
information and explanations on the latest gas-phase
technology changes, regulations, standards, solutions,
research findings and other information of value to
consulting and specifying engineers.

Please feel free to forward to your engineering colleagues
and have them join the Engineering Clean Air e-newsletter
community by clicking the link to the right.

Sincerely,
Technical Services Department
Purafil, Inc.

About Purafil, Inc.

For more than 40 years, Purafil has been a world leader in the development of gas-phase air filtration
media and systems designed to eliminate and control gaseous contaminants. We were the first to
propose standards for industrial facilities using electronic process controls. Today, these standards
are used worldwide.

Purafil offers the widest variety of gas-phase air filtration media and award-winning systems for the
control of any Indoor Air Quality (IAQ) challenge. Purafil provides engineered, clean air solutions in an
array of markets including commercial, industrial, water wastewater, museums and cleanrooms.
Purafil's dry-chemical air cleaning media removes specific gases and contaminants from high-volume
facilities in order to control corrosion, improve process reliability and IAQ, as well as save money.

Purafil's state-of-the-art laboratory and research facility offers valuable customer services, such as
media life analysis, air quality assessment, and circuit board failure evaluation. In addition to those
valued process, Purafil also offers a variety of technical services to ensure clean air and customer
satisfaction. Purafil's ongoing commitment to quality, customer satisfaction and safety are exemplified
by earning the latest ISO 9001:2008 certification, numerous industry awards and an obligation to the
research and development of new clean air technologies.

Purafil,Inc.

2654 Weaver Way

Doraville, Georgia 30340

Phone: 800-222-6367 or 770-662-8545

www.purafil.com
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In order to continue to deliver relevant and timely information, we polled a nhumber of those receiving this
newsletter as to what topics they would most like to see. The overwhelming majority came back with
requests for more case studies and applications. Therefore, this month’s newsletter will be the first of
several cases studies we will present over the coming months. And as always, we welcome your input on
topics for future newsletters.

=
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A data center in China began experiencing failures due to corrosion in RoHS-compliant electronic
equipment and the owners wanted to improve the indoor environment to prevent future failures. Previous
reactivity (corrosion) monitoring using Purafil’s Corrosion Classification

Coupons (CCCs) had indicated high levels of sulfur contamination in the

outdoor ventilation air (see pictures above) and in the data center itself. _]
The copper severity level as determined using the International Society

for Automation’s (ISA) Standard 71.04-1985 was generally G1 - Mild -

(<300A / 30 days); however, the corresponding silver severity levels [ 3 1
was a high G2 - Moderate/Harsh (300-999 angstroms [A] / 30days).

The average silver corrosion rate was almost 4% times higher than that
of the copper and the owners wanted to reduce both the copper and

silver corrosions rates to (at least) a severity level of G1 — Mild (<3004 —Camosien Clascfcstion Conpon
/ 30 days) and preferably reduce these corrosion rates to their own At

internal specification of <1004 / 30 days for both the copper and silver T T
corrosion rates. s e ——
Outdoor air was supplied to the data center through a Fresh Air Unit Cleewd  ClE¥E

(FAU) that delivered air through ceiling diffusers above four Computer PURAFIL -

Room Air Conditioners (CRACs) located along one side of the data center.
The CRAC units delivered tempered air underneath a raised floor through
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perforated floor tiles to create individual cold aisles. An exhaust fan removed air from the data center
(primarily for temperature control) through ductwork on the side of the room opposite the CRAC units
(see diagram below for the data center layout).
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Upon review of the data center design specifications and a visit to the site, recommendations were made
for improvements to the data center envelope which included (among other things) sealing and
pressurizing the room and adding Purafil air cleaning systems.

An engineering review estimated that a minimum of 4,500 cfm (7,650 cmh) of recirculation air would be
required for complete distribution of clean air in the data center including the spaces below the raised floor
and above the drop ceiling. It was proposed to use nine Purafil Corrosive Air
(CA) Systems, each rated for a total airflow of 500 cfm (CA-500, 850 cmh). The
customer indicated that they were not able to dedicate that much of the data
center floor space to the air cleaning systems and the proposal was revised to
include three CA-1000s (1,000 cfm, 1,700 cmh) and one CA-2000 (2,000 cfm,
3,400 cmh). Each CA system had two passes of PK-12 MediaPAK™ modules
with Puracarb® and SP Blend media.

Additionally, it was proposed that the existing FAU be turned off and a Purafil
Side Access System (PSA 202) be installed in a buffer room used for staging
equipment into and out of the data center. The PSA would provide clean
outdoor air to be used for ventilation and
pressurization. This unit along with the four CA
systems inside the data center would provide the
air cleaning required to meet the customer’s air
quality specifications and to provide distribution
of this clean air throughout the data center. To monitor the equipment
effectiveness and to view real-time corrosion levels, an OnGuard® 3000 monitor
was also purchased and installed.
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These systems were installed in late 2009 and started up in January 2010. There was a dramatic and
immediate improvement in air quality corresponding to ISA Class G1 with the largest decrease (>75%)
being shown in the silver corrosion rates which indicated the sulfur contamination was being removed.
Further improvements to the data center envelope were completed in April of 2010 resulted in even lower
corrosion rates approaching the customer-specified corrosion rates of <1004 / 30 days.

A management decision was made to turn off the PSA in early June 2010 to determine if this additional air
cleaning was required to maintain the specified corrosion levels in the data center. As a result, immediate
and significant increases were observed in both the copper and silver corrosion rates which led to the PSA
being turned back on in July 2010. Corrosion rates once again began to decline but it was determined
soon afterwards by media life analysis that chemical filtration media in the PSA and each of the CA
systems were nearly spent and all MediaPAK modules were replaced in August 2010. At the same time
Purafilters (PSPB-500/30 combination particulate and chemical filters) were added to the CRAC units and
corrosion rates again decreased (see below).

Data Center Reactivity Monitoring Results

Monitoring Period Reactivity Monitoring Resuhs(ayerage)
Copper Silver
2009 Dec 39 622
Jan 61 401
Feb 29 166
Mar 41 163
Apr 41 129
May 41 147
Jun 110 464
2010 Jul 158 523
Aug 179 349
Sep 123 338
Oct 84 121
Nov 159 151
Dec 56 139
Jan 50 135
Feb 74 273
Mar 50 149
2011 Apr 48 118
May 29 37
Jun 124 51

The average monthly total corrosion and the 30-day incremental corrosion rates are presented graphically
in the two charts below showing how the copper and silver corrosion rates were reduced by the addition of
Purafil’s gas-phase air filtration systems and the improvements made to the data center envelope.

It’s important to note that temperature, and particularly the humidity control provided by the CRAC units
can in some cases be enough to bring the copper corrosion rates into specification. However, because
silver corrosion is not affected by humidity, the corrosion measured on these coupons / sensors is a
primary indicator of the contamination levels in the space.
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The Senior IT Specialist overseeing operation of the HVAC and air cleaning systems at this location reports
that: “It is a fact that the hardware failure rate has decreased after implementing the air
filtration project in the computer room. My company produces and uses the latest computer
technologies and we rely on the Purafil gas-phase air filtration in the data center to assure that
the systems working in a safe environment. The air quality is much better now than before.”

With the increasing pressure to reduce energy consumption in data centers and the increasing use of air-
side economizers, data centers located in regions with poor ambient air quality will struggle to maintain
efficient operations without the application of enhanced air cleaning. This means increasing particulate
filter efficiencies to at least ASHRAE 85% (MERV 13) and the addition of gas-phase air filtration designed
to control specific contaminants of concern.

The issue and potential problem of corrosion in data centers has been presented. The problem needs to be
addressed by monitoring the environment and removing contaminants where needed.

Purafil is in a unique position to address contamination challenges in mission critical facilities such as data
centers. This includes working with manufacturers to quantify the damaging potential of the environment,
providing engineered solutions for contamination control, and ongoing monitoring of the critical
environment to assure compliance with standards and specifications. For more information on Purafil
enhanced air cleaning solutions contact us at 1-800-222-6367 (U.S.), 1-770-662-8545 (all others), send
us an e-mail at technicalservices@purafil.com, or visit our website at www.purafil.com.

Sulfur Dioxide (SO,, molecular weight 64.06) belongs to a group of gases collectively referred to as
sulfur oxides (SOx). Sulfur is prevalent in many raw materials, including crude oil, coal, and ores that
contain common metals like aluminum, copper, zinc, lead, and iron. Sulfur oxides are formed when fuel
containing sulfur, such as coal and oil, is burned, when gasoline is extracted from oil or metals are
extracted from ore. Volcanoes produce more sulfur dioxide than any other single natural source.

Sulfur dioxide, the primary product of the combustion of sulfur-containing fossil fuels, plays an important
role in atmospheric corrosion for urban and industrial environments. It is adsorbed on metal surfaces, has
a high solubility in water and tends to form sulfuric acid (H,SO,) in the presence of moisture. Sulfate ions
are formed in the surface moisture layer by the oxidation of sulfur dioxide and their formation is
considered to be the main corrosion accelerating effect from sulfur dioxide. The acidification of the
electrolyte could arguably also lead to accelerated corrosion attack but this effect is likely to be of
secondary importance due to buffering effects of hydroxide corrosion products.

Low parts per billion levels of sulfur oxides can reduce the reactivity of metals and thus slow down
corrosion. At higher levels, however, they will attack certain types of metals. The reaction with metals
normally occurs when these gases dissolve in water to form sulfurous (H,S0s3) and sulfuric acid. Sulfur
dioxide can also interact with other gases and particles in the air to form sulfates and other products that
can be harmful to people, materials, and the environment.

Sulfur oxides, and particularly sulfur dioxide, have been implicated as one of the primary causes of creep
corrosion and higher failure rates in electronic equipment since the implementation of the RoHS
regulations.

The control of sulfur dioxide and other sulfur oxides can be achieved using Purafil’s dry-scrubbing media
products including Puracarb® and Purafil® SP. Visit the Purafil website for more information on the control
of sulfur dioxide and many other corrosive gaseous contaminants.
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Corrosive Air (CA) System - The Purafil Corrosive Air System is a self-contained
air purification system designed to recirculate and clean air within controlled
environments containing sensitive computer or electronic equipment. Designed
to stand alone, it can also be used in conjunction with Purafil’s Positive
Pressurization Unit. The CA system is designed to filter room air to maintain low
corrosive gas levels in mission critical applications such as data centers, server
rooms, telecommunications, and many other applications using IT / datacom
equipment. CA systems are also effective industrial environments such as pulp
and paper mills, petrochemical plants, refineries, steel mills, and smelting
plants as well as other process industries.

Purafil’s CA system supplies corrosion-free air to a controlled environment. The
level of air cleanliness meets or exceeds established industry standards, such as
the International Society of Automation’s Standard 71.04-1985. This level of
protection conforms to the warranty requirements of most computer and
instrument manufacturers.

The CA system is a self-contained air purification system designed to recirculate and clean indoor air
inside a protected space. The CA system contains four stages of contamination control, and offers optional
gauge units to read particulate filter pressure differentials to determine optimum change out intervals.
Supplied air designs for Purafil pressurization systems are available for the CA system.

The CA system is configured with two separate banks of media. This allows one to choose the appropriate
dry-scrubbing filtration media for targeted contaminant gas removal. Purafil manufactures these media
products, each of which are uniquely effective against specific gases or groups of gases.

The CA system is available in four horizontal and four vertical configurations, ranging from 500 cfm (850
cmh) to 4,000 cfm (6,800 cmh). The flexibility of the CA system design allows for a solution to be tailored
to meet particular air filtration needs and requirements.

Purafil, Inc. will be attending meetings and/or presenting papers on data center and mission critical facility
contamination control and monitoring in a number of venues:

SMTA China South Conference 2011 - August 29 -September 1, 2011, Shenzhen Convention &
Exhibition Center, Shenzhen, China (http://www.smta.org/china/).

Data Center World Fall 2011 - September 11-14, 2011, Orlando World Center Marriott Resort &
Convention Center, Orlando, Florida (http://www.datacenterworld.com/).

ASHRAE 2012 Winter Conference (Technical Committee 9.9: Mission Critical Facilities, Technology
Spaces and Electronic Equipment) - January 21-25, 2012, Chicago, Illinois
(http://ashrae.org/events/2012-winter-conference)

Data Center Woes: Reliability Issues Plague RoHS-Compliant Electronics



http://purafil.com/products/equipment/corrosive.aspx�
http://www.smta.org/china/�
http://www.datacenterworld.com/�
http://ashrae.org/events/2012-winter-conference�
http://www.purafil.com/PDFs/Technical Papers/Misc_Multiple Markets/Data_Center_Woes_Reliability_Issues_Plague_RoHS_Compliant_Electronics.pdf�





<<
  /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 /OK
  /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
    /ABIGAIL-Normal
    /ABRACADABRA-Normal
    /ACaslonPro-Bold
    /ACaslonPro-BoldItalic
    /ACaslonPro-Italic
    /ACaslonPro-Regular
    /ACaslonPro-Semibold
    /ACaslonPro-SemiboldItalic
    /ACTION-Normal
    /ADONIS-Normal
    /ADRIANA-Normal
    /ADRIAN-Normal
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AharoniBold
    /AKEEM-Normal
    /Algerian
    /AmerTypewriterITCbyBT-Medium
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArnoPro-Bold
    /ArnoPro-BoldCaption
    /ArnoPro-BoldDisplay
    /ArnoPro-BoldItalic
    /ArnoPro-BoldItalicCaption
    /ArnoPro-BoldItalicDisplay
    /ArnoPro-BoldItalicSmText
    /ArnoPro-BoldItalicSubhead
    /ArnoPro-BoldSmText
    /ArnoPro-BoldSubhead
    /ArnoPro-Caption
    /ArnoPro-Display
    /ArnoPro-Italic
    /ArnoPro-ItalicCaption
    /ArnoPro-ItalicDisplay
    /ArnoPro-ItalicSmText
    /ArnoPro-ItalicSubhead
    /ArnoPro-LightDisplay
    /ArnoPro-LightItalicDisplay
    /ArnoPro-Regular
    /ArnoPro-Smbd
    /ArnoPro-SmbdCaption
    /ArnoPro-SmbdDisplay
    /ArnoPro-SmbdItalic
    /ArnoPro-SmbdItalicCaption
    /ArnoPro-SmbdItalicDisplay
    /ArnoPro-SmbdItalicSmText
    /ArnoPro-SmbdItalicSubhead
    /ArnoPro-SmbdSmText
    /ArnoPro-SmbdSubhead
    /ArnoPro-SmText
    /ArnoPro-Subhead
    /BAILY-Normal
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BENJAMIN-Normal
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BETSY-Normal
    /BickhamScriptPro-Bold
    /BickhamScriptPro-Regular
    /BickhamScriptPro-Semibold
    /BILLY-Normal
    /BirchStd
    /BlackadderITC-Regular
    /BlackoakStd
    /BLAIR-Normal
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BONNIE-Normal
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BRADDON
    /BRADDONBold
    /BRADDONBoldItalic
    /BradleyHandITC
    /BRIA-Normal
    /BRINKLEY-Normal
    /BritannicBold
    /Broadway
    /BRODY
    /BRODYBold
    /BRODYBoldItalic
    /BRODYItalic
    /BRODY-Normal
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BRUCE-Normal
    /BrushScriptMT
    /BrushScriptStd
    /BUMP-Normal
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /CALVIN-Normal
    /CAMPBELL
    /CAMPBELLBold
    /CAMPBELLBoldItalic
    /CAMPBELLItalic
    /CAMPBELL-Normal
    /CASSANDRA-Normal
    /Castellar
    /CELESTE-Normal
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CHANTAL-Normal
    /ChaparralPro-Bold
    /ChaparralPro-BoldIt
    /ChaparralPro-Italic
    /ChaparralPro-Regular
    /CHARLEE-Normal
    /CharlemagneStd-Bold
    /Chiller-Regular
    /CHINAONE-Normal
    /CHONG-Normal
    /CITYSCAPE-Normal
    /CLARENCE-Normal
    /CLASSIC-Normal
    /CLEVER-Normal
    /CLOWNINGWAY-Normal
    /Code128
    /Code128Narrow
    /Code128Wide
    /CODY-Normal
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CooperBlackStd
    /CooperBlackStd-Italic
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /COUNTER-Normal
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CRASH-Normal
    /Cube
    /CurlzMT
    /DAKOTA-Normal
    /DANA-Normal
    /DANNY-Normal
    /DARNELL-Normal
    /David-Bold
    /DAVID-Normal
    /David-Reg
    /DavidTransparent
    /DELANEY-Normal
    /DENISE-Normal
    /DESIGN-Normal
    /DESIREE-Normal
    /DESTINE-Normal
    /DEVON-Normal
    /DIANE-Normal
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dotum
    /DotumChe
    /EccentricStd
    /EdwardianScriptITC
    /ELEGANCE-Normal
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErasITC-Ultra
    /EstrangeloEdessa
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /FELIX-Normal
    /FelixTitlingMT
    /FELIZ-Normal
    /FELTPOINT
    /FELTPOINTBold
    /FELTPOINTBoldItalic
    /FELTPOINTItalic
    /FELTPOINT-Normal
    /FIRSTHOME
    /FIRSTHOMEBold
    /FIRSTHOMEBoldItalic
    /FIRSTHOMEItalic
    /FixedMiriamTransparent
    /FLIPPANT-Normal
    /FLOWERCAPS-Normal
    /FONTFEVER-Normal
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Heavy
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /FrutigerLTStd-Black
    /FrutigerLTStd-BlackCn
    /FrutigerLTStd-BlackItalic
    /FrutigerLTStd-Bold
    /FrutigerLTStd-BoldCn
    /FrutigerLTStd-BoldItalic
    /FrutigerLTStd-Cn
    /FrutigerLTStd-ExtraBlackCn
    /FrutigerLTStd-Italic
    /FrutigerLTStd-Light
    /FrutigerLTStd-LightCn
    /FrutigerLTStd-LightItalic
    /FrutigerLTStd-Roman
    /FrutigerLTStd-UltraBlack
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /GaramondPremrPro
    /GaramondPremrPro-It
    /GaramondPremrPro-Smbd
    /GaramondPremrPro-SmbdIt
    /GATLINGGUN-Normal
    /Gautami
    /GENUINE
    /GENUINEBold
    /GENUINEBoldItalic
    /GENUINEItalic
    /Geometric231BT-BoldC
    /Geometric231BT-HeavyC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GiddyupStd
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GRIFFEN-Normal
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HANA
    /HANABold
    /HANABoldItalic
    /HANAItalic
    /HANA-Normal
    /HarlowSolid
    /Harrington
    /HelvLight-Normal
    /HERMAN-Normal
    /HIGHEMOTIONS-Normal
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HoboStd
    /HUNTSON
    /HUNTSONBold
    /HUNTSONBoldItalic
    /HUNTSONItalic
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IRIS
    /IRISBold
    /IRISBoldItalic
    /IRISItalic
    /IRIS-Normal
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /JACKIE
    /JACKIEBold
    /JACKIEBoldItalic
    /JACKIEItalic
    /JACKIE-Normal
    /JAMES-Normal
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /Jokerman-Regular
    /JOSIE-Normal
    /JuiceITC-Regular
    /JUNIOR-Normal
    /JUSTSTEW-Normal
    /Kartika
    /KENDRIC
    /KENDRICBold
    /KENDRICBoldItalic
    /KENDRICItalic
    /KILLIAN-Normal
    /KINGSFONT-Normal
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KozGoPro-Bold
    /KozGoPro-ExtraLight
    /KozGoPro-Heavy
    /KozGoPro-Light
    /KozGoPro-Medium
    /KozGoPro-Regular
    /KozMinPro-Bold
    /KozMinPro-ExtraLight
    /KozMinPro-Heavy
    /KozMinPro-Light
    /KozMinPro-Medium
    /KozMinPro-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /LINCOLN-Normal
    /LithosPro-Black
    /LithosPro-Regular
    /LIVINGWELL
    /LIVINGWELLBold
    /LIVINGWELLBoldItalic
    /LIVINGWELLItalic
    /LIVINGWELL-Normal
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /LUKE-Normal
    /LYNN
    /LYNNBold
    /LYNNBoldItalic
    /LYNNItalic
    /MACBETH-Normal
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /MapInfoCartographic
    /Map-Symbols
    /MARIO-Normal
    /MARKETPRO-Normal
    /MaturaMTScriptCapitals
    /MAXELL-Normal
    /MAXIMO
    /MAXIMOBold
    /MAXIMOBoldItalic
    /MAXIMOItalic
    /MAXIMO-Normal
    /MELTEDTEXT-Normal
    /MesquiteStd
    /MICHAEL-Normal
    /MicrosoftSansSerif
    /MILES-Normal
    /MingLiU
    /MinionPro-Bold
    /MinionPro-BoldCn
    /MinionPro-BoldCnIt
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Medium
    /MinionPro-MediumIt
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /MODERNART-Normal
    /Modern-Regular
    /MOHAMMED-Normal
    /MonotypeCorsiva
    /Mouser
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MVBoli
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Narkisim
    /NewForum-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /Nina
    /Nina-Bold
    /Nina-BoldItalic
    /Nina-Italic
    /NSimSun
    /NuevaStd-BoldCond
    /NuevaStd-BoldCondItalic
    /NuevaStd-Cond
    /NuevaStd-CondItalic
    /NuptialBT-Regular
    /OCRAExtended
    /OCRAStd
    /OldEnglishTextMT
    /OLIVEOIL
    /OLIVEOILBold
    /OLIVEOILBoldItalic
    /OLIVEOILItalic
    /OLIVEOIL-Normal
    /Onyx
    /OPENCLASSIC-Normal
    /OratorStd
    /OratorStd-Slanted
    /Padaloma
    /PAINTSTROKE-Normal
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /PEOPLESTYPE-Normal
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /PoplarStd
    /POSTBOY-Normal
    /PrestigeEliteStd-Bd
    /Pristina-Regular
    /QuickExpress
    /Raavi
    /RageItalic
    /Ravie
    /REALVIRTUE-Normal
    /RETURNTOEARTH-Normal
    /ROARINGFIRE-Normal
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rod
    /RodTransparent
    /RosewoodStd-Regular
    /ROYALBASE-Normal
    /SABINA-Normal
    /ScriptMTBold
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SMALLROSE-Normal
    /SnapITC-Regular
    /SNOWWRITE-Normal
    /Stencil
    /StencilStd
    /STERN-Normal
    /SUBLIME-Normal
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TektonPro-Bold
    /TektonPro-BoldCond
    /TektonPro-BoldExt
    /TektonPro-BoldObl
    /TempusSansITC
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TRACY-Normal
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Usuzi
    /UsuziItalic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VERTICALSMUDGE-Normal
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Webdings
    /WHITEWATER-Normal
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WIRED-Normal
    /WISHINGTYPE-Normal
    /ZWAdobeF
  ]
  /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 (None)
  /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


