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A COMPARATIVE ECONOMIC ANALYSIS FOR MEDICAL 
WASTE TREATMENT OPTIONS 

Management practices for medical waste should be conducted using the best available techniques 
in order to minimize harmful effects of medical waste. Most common practices in Turkey were reported 
to be burying with lime and incineration. Although incineration stood out as a better option in terms of 
environmental and public health, it produced air pollutants such as dioxin, furan and co-planar PCBs 
as a result of incomplete burning of plastics. Consequently three options, namely converter, autoclave, 
and ozonator technologies were investigated for economic feasibility in the medical waste treatment 
field. ozonator technology was concluded to be the economically best option. 

1. INTRODUCTION 

Medical waste management has been a growing concern in developing countries 
within the framework of waste management, specifically for densely populated cities. 
World Health Organization (WHO) had a broad definition of health care waste includ-
ing not only all wastes produced at hospitals, clinics, research facilities, laboratories, 
but also wastes produced from care-at-home practices (serum, insulin injections, dialy-
sis, bedding, etc.) [1]. WHO reported that 75– 90% of these wastes could be deemed as 
domestic waste and the remaining 25–10% of waste was actually hazardous. WHO cat-
egorized hazardous waste as infectious waste (containing pathogens), pathological 
waste (human tissues and fluids), sharps (needles, scalpels, broken glass, etc.), pharma-
ceutical waste (containing pharmaceuticals), genotoxic waste (genotoxic chemicals, cy-
tostatic drugs, etc.), chemical waste (containing chemical substances), waste with high 
content of heavy metals (batteries, broken thermometers, etc.), pressurized containers 
(gas cylinders, gas cartridges, etc.), and radioactive waste [1]. 
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As a preliminary approach WHO stated that it might be a good approximation to 
take 15% of the total health care waste as infectious and pathological waste. Daily pro-
duction of health care waste for North America, Western Europe and Eastern Mediter-
ranean was in the range of 7–10 kg/bed, 3–6 kg/bed and 1.4–2 kg/bed, respectively [1]. 
A study by Alagöz and Kocasoy [2] reported daily medical waste production of 
1.85 kg/bed and 2.17 kg/bed for European side and Asian side of Istanbul, respectively. 
Another medical waste management study conducted in Turkey for the city of Bursa, 
which had a population of 2.6 million, found daily production of health care waste to be 
1.1 kg/bed [3]. 

WHO emphasized the importance of safe treatment and disposal of medical wastes 
by publishing a fact sheet in October 2011 [4]. According to that fact sheet use of con-
taminated syringes caused 21 million hepatitis B virus infections in the year 2000 alone. 
A study by Franka et al. [5] compared a group of 300 medical waste handlers to a control 
group in order to test for the significance of Hepatitis B virus (HBV), Hepatitis C virus 
(HCV) and human immunodeficiency virus (HIV) infections. Although HIV infection 
was not observed in both groups, the study demonstrated that HBV and HCV infections 
were significantly higher for medical waste handlers. Braka et al. [6] investigated HBV 
infections among health care workers in Uganda and found that a relatively high per-
centage (60.1%) was infected either at the time of the study or previously. Since treat-
ment of HBV infection cases in Uganda was often impossible due to economic and 
accessibility reasons, emphasis on preventive measures should be asserted. Therefore 
medical waste posed serious public and occupational health hazards if it was not man-
aged with a systematic approach. 

Sterilization of medical waste has recently become a requirement in Turkey, man-
dated by the changes in environmental legislation in the context of European Union 
alignment process. The Ministry of Environment and Urbanization announced that in 
the year 2010 medical waste disposal in Turkey was practiced by burying half of the 
medical waste using lime without further processing [7]. The remaining part of the med-
ical waste was either sent to landfills following sterilization by autoclaving or was dis-
posed of by incineration. Incineration of medical waste also posed great risks in terms 
of generating dioxin, furan and co-planar polychlorinated biphenyls (PCBs) when in-
complete incineration was the case. Burying medical waste with lime caused serious 
environmental and human health risks, and conventional sterilization techniques were 
defined as high maintenance and costly. A study by Chen et al. [8] demonstrated that 
medical waste incineration produced significant amounts of polyaromatic hydrocarbons 
(PAHs), especially the more carcinogenic ones with five or more rings in the molecule, 
due to polyethylene, polyester teraphtalate, polyvinylchloride and polypropylene con-
tent of the waste. PAH levels were affected by both plastic content in waste incinerator 
feed and combustion efficiency. In another study, researchers reported that total sus-
pended particulate matter and dioxin emissions from incinerators located at Antioquia, 
Colombia significantly exceeded limit values [9]. A study by Liu et al. [10] compared 
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incineration, landfilling, microwaving and steam sterilization as medical waste treat-
ment options in terms of economic (net cost/ton), technical (reliability and treatment 
efficiency), environmental (waste residuals and probable health effects) and social (pub-
lic acceptance) criteria using a fuzzy multi-criteria decision making model. Steam ster-
ilization was concluded to be the best choice followed by microwaving, incineration 
and landfilling. 

Another fuzzy multi-criteria decision making study conducted in Turkey which 
adopted two different approaches (one considering fuzzy measure and fuzzy integral 
and the other considering hierarchical distance) concluded that steam sterilization was 
the preferred treatment option for the medical wastes of Istanbul [11]. Incineration was 
the least preferred treatment option in the study which evaluated capital and operating 
costs along with environmental and public health effects. A study by Soares et al. [12] 
compared microwave, autoclave and lime treatments in terms of their environmental 
performance by comparing costs and eco-efficiencies. Although all treatment options 
met the criteria of 100% treatment efficiency under specific conditions, microwave 
treatment had the least adverse effect on environment. Furthermore monthly treatment 
cost for microwave was found to be the lowest ($3.29), followed by autoclave ($29.44) 
and lime treatment ($40.90). Besides the mostly used treatment processes such as steam 
sterilization (autoclaving) and incineration, new processes were being developed for 
medical waste disposal. In this study, two novel technologies, namely converter and 
ozonator ones, were evaluated and compared to a conventional technology (autoclave). 

2. MATERIALS AND METHOD 

Three medical waste treatment technologies, namely converter (OMPeco), ozonator 
(Ozonator Industries Ltd.) and autoclave (Tuttnauer) were evaluated considering capital 
and operating costs. Information regarding the process details and capital costs were 
retrieved from the manufacturers. Cost evaluation was conducted utilizing the present 
worth method. Process schemes for the technologies are summarized in Fig. 1. 

Converter technology. Several different processes such as pasteurization, steriliza-
tion, grinding and pulverization, trash compaction and dehydration were conducted in 
the same unit. Time span for one treatment cycle was 30 min. Following the loading of 
medical waste to the converter chamber, shredding was conducted under ca. 5.72 MPa 
chamber pressure and waste temperature of 50 °C. Next step was evaporation at 80 °C 
under 5.61 MPa. Overheating followed the process, at 105 °C and 5.34 MPa. Then waste 
temperature was increased to 155 °C while the chamber pressure decreased to 3.48 MPa 
for the sterilization stage. Finally cooling was conducted under the chamber pressure of 
6.93 MPa in order to reduce waste temperature below 100 °C. Significant reductions of 
weight (40%) and volume (70%) were achieved. 
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A converter could be operated under the atmospheric pressure. Nevertheless super-
heating conditions and steam generation were achieved by variable pressure control, 
which was a result of cycling between ambient and negative pressures within the treatment 
chamber. Instead of using an external water input, converters used the moisture present in 
the treatment chamber to obtain steam sterilization. Moreover, the manufacturer claimed 
that water was recycled within the system significantly reducing wastewater production. 
Sterilization level was reported to be approximately higher than 6 log. 

 
Fig. 1. Process flow charts for converter (A), ozonator (B), and autoclave (C) processes 

Autoclave sterilization. Infectious and sharp wastes were sterilized with compressed 
water vapor. Process continued for 30–90 min at 130–190  °C and under 100–500 kPa. 
Medical wastes might be shredded before or after sterilization in a pressured vessel. 
Sterilization level was reported to be above 6 log, while volume reduction was 75%. 

Ozonator technology. An integrated system of a loader, shredder, ozone reactor, 
treatment chamber, and disposal tank employing ozone were used to treat medical 
waste. Ozone was known for its high oxidative characteristics, which was in concord-
ance with the aim of medical waste treatment. Also any redundancy in the amount of 
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ozone production did not pose an environmental problem since ozone was converted 
back to oxygen in 30 min under atmospheric conditions. Manufacturers reported on the 
volume reduction up to 90% with the ozonator process due to effective shredding. 

Operation cycle for ozonator has begun by dumping the load of waste into the re-
ceiving hopper. Once the proper level of ozone was achieved in the treatment chamber, 
waste shredding was started. ozonator model NG-1000 treated waste using ozone con-
centrations of 7000 and 8000 ppm. This process continued for 900 seconds and then 
waste was transferred to the disposal container. Ozone concentrations and contact time 
used in the system were sufficient when the time and dosage values for the destruction 
of various organisms given in Table 1 were considered. Average destruction of spores 
was reported to be 6 log. 

T a b l e  1

Dosage and reaction times for destruction  
of microorganisms through ozone treatment 

Microorganism 
Ozone dosage

[ppm] 
Reaction time 

[s] 
Escherichia coli 0.2 30 
Streptococcus 0.2 30 
Enterovirus 0.1–0.8 30 
Enteric cytopathic human orphan virus (ECHO) 1 60 

3. A CASE STUDY 

The investment and operating costs of three different waste treatment technologies 
were evaluated for 10 000 kg of waste per day. In all three systems, initial system in-
vestment was a fixed cost defined as the first cost paid to purchase the system. Operating 
costs were variable costs of electrical energy, as well as of water and natural gas con-
sumption. 

T a b l e  2

Costs for converter, ozonator and autoclave technologies 

 Subject Converte
5000H 

Ozonator
NG1000 

Autoclave 
3648144 

Initial cost/system, $ 1 200 000 1 350 000 650 000 
Energy consumption/hour, kWh 300 37 35 
Water consumption per hour, dm3 300 8 2040 
Natural gas per hour, N·m3 – – 35 
Treatment capacity per hour, kg 500 800 385 
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Water consumption of the autoclave, due to steam sterilization, was significantly 
larger than in the other technologies. At the end of the sterilization, exhaust air was 
drawn from the chamber and it was sterilized using high temperature steam. If steam 
sterilization of exhaust air was not preferred, a biological filter option was also possible, 
which could remove any airborne pathogens. In the converter technology, water was fed 
to the chamber during sterilization and cooling stages, which lasted 4 min in total. In 
the converter technology, water was evaporated in those stages, and then water vapor 
was entrapped in the sterilized output. Remaining water was recirculated in the close 
loop system in order to reduce water consumption and to eliminate wastewater flow 
from the system. Water consumption for the ozonator technology was minimal, and 
wastewater was not produced at the end of treatment. 

Hourly treatment capacity of the ozonator technology was higher than in the con-
verter and autoclave technologies (Table 2). It would take 20 h with the converter 
5000H, 12.5 h with the ozonator NG1000 and approximately 26 h with the autoclave 
3648144 to treat 10 000 kg of medical waste. In order to converge treatment times for 
all technologies, two parallel processing units were needed for the converter and auto-
clave technologies. Therefore it would take 10 h with a converter, and approximately 
13 h with an autoclave to treat 10 000 kg of waste. The cost for 1 kWh, 1000 dm3 of 
water and 1 Nm3 of natural gas were accepted as $0.10, $0.30, and $0.40, respectively. 
The total operating cost to treat 10 000 kg of waste by three different technologies as-
suming 20 working days per month are given in Table 3. 

T a b l e  3

Operating costs for the converter, ozonator and autoclave technologies [$] 

 Subject Converter
5000H 

Ozonator
NG1000 

Autoclave 
3648144 

Total daily energy consumption  600 46.25 91 
Total daily water consumption 1.8 0.03 15.91 
Total daily natural gas consumption – – 364 
Daily total 601.8 46.28 470.91 
Monthly total 12 036 925.6 9418.24 

 
In order to compare three systems, the present worth (PW) method was used. It was 

quite popular because all future cost and revenue estimates were transformed to equiv-
alent dollars to the present day. All future cash flows were converted to present amounts 
at a specific rate of return so that the opportunity cost of any investment was considered. 
Therefore it was possible to compare systems and determine the economic advantage of 
one alternative over another [13]. 

In our case, the PW comparison of mutually exclusive technologies with equal ser-
vice lives was conducted. The technology that had the smallest PW value of its cost was 
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selected. Annual effective interest rate (i) was accepted as 0.75% per month. Technolo-
gies were compared for 20 years of service time (n). It was assumed that technologies 
would not have any salvage value after 20 years. 

    Investment cost Monthly operational costs / , 0.75%, 240PW P A     (1) 

    
 

1 1
/ , 0.75%, 240 , 0.0075, 240

1

n

n

i
P A i n

i i

 
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
  (2) 

Thus particular PWs, $, are 

 

converter

ozonator

autoclave

/ , 0.75%, 240 111.145

2 1 200 000 + 12 036×111.145 = 3 737 741

 1 350 000×1 + 925.6×1 = 1 452 876

= 650 000×2 + 9418.24×111.145 = 2 346 790

P A

PW

PW

PW



 


 

Ozonator technology was selected since the PW of its costs was the lowest. It was 
economically the most advantageous option among others. Even though ozonator tech-
nology was investigated for municipality-scale operations in this study, it was also pos-
sible for medical waste producers to implement the system on-site. Therefore costs such 
as temporary storage room construction and operation could be avoided along with 
waste treatment fees that were charged by municipalities. Output product of the system 
could be considered as domestic waste and could be transferred safely to the landfill 
area. 

A study was conducted on waste characterization at several general hospitals in 
Southern Italy and it revealed that wet waste’s high heating value (HHV) and low heat-
ing value (LHV) were 3900 kcal/kg and 3500 kcal/kg, respectively [14]. A study con-
ducted to test the performance of a pilot scale incinerator in Thailand reported the LHV 
of approximately 6000 kcal/kg for medical waste [15]. Furthermore, Diaz et al. [16] 
reported that medical wastes from maternity ward and emergency room in Sao Paolo, 
Brazil, had LHV values of 1589 kcal/kg (HHV = 4990 kcal/kg) and 3463 kcal/kg (HHV 
= 4303 kcal/kg), respectively. Despite production of air pollutants, incineration of med-
ical waste was much preferred practice since it provided significant volume reduction 
and reliable sterilization. However heating values in the range of probable energy yield-
ing might not always correspond to actual energy generation. In order to keep the med-
ical waste’s heat content high. waste segregation, which would have inherent risks of 
exposure to pathogens, might be required. On the other hand the product of converter 
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technology was found to have high heat content. Converter technology, which was im-
plemented in mid-Anatolian region of Turkey, produced an output that had the heating 
value of 6000 kcal/kg. It was comparable to heating value (7000 kcal/kg) of imported 
coal in Turkey. 

4. CONCLUSIONS 

Three technology options were investigated in terms of economic feasibility in or-
der to be proposed as a solution to medical waste treatment problem. Technical data and 
data referring to costs were obtained from the manufacturers and present worth (PW) 
method was utilized. The PW method was widely used due to its characteristic of trans-
forming future costs and revenue estimates into present day equivalent dollars. Annual 
effective interest rate (i) was accepted as 0.75% per month. Technology options were 
compared for 20 years of service life period. It was assumed that systems would not 
have any salvage value after 20 years. 

The PW analysis considering cost of each investment demonstrated that the ozona-
tor technology was economically the most advantageous, while the converter technol-
ogy was found to be the most costly option. Furthermore it should be noted that the 
product of converter technology had the calorific value that was significantly high. If 
there had been a waste code for the final product of converter technology, it could have 
an economic value as a fuel, changing the results of evaluation in converter technology’s 
favor. Therefore the medical waste legislation in Turkey should be updated and re-eval-
uated regularly. Consequently, research and development on the solid waste treatment 
was an ongoing process. Thus development and practice of the best available technique 
for medical waste sterilization should regularly be conducted. 

REFERENCES 

[1] PRÜSS A., GIROULT E., RUSHBROOK P., Safe Management of Wastes from Healthcare Activities, World 
Health Organization, Geneva, Switzerland, 1999. 

[2] ALAGÖZ A.Z., KOCASOY G., Determination of the best appropriate management methods for the health-
care wastes in Istanbul, Waste Manage., 2008, 28, 1227. 

[3] VARINCA K.B., ESMEN C., AVSAR Y., A New Model in the Medical Waste Management, Eurasia Waste 
Management Symposium, 14–16 November 2011, Istanbul, Turkey. 

[4] World Health Organization, Media Centre, Healthcare Waste Management Fact Sheet No 281, October 
2011, www.who.int/mediacentre/factsheets/fs281/en/index.html. Last accessed March 14, 2013. 

[5] FRANKA E., EL-ZOKA A.H, HUSSEIN A.H., ELBAKOSH M.M., ARAFA A.K., GHENGHESH K.S., Hepatitis B 
virus and Hepatitis C virus in medical waste handlers in Tripoli, Libya, J. Hospit. Infec., 2009, 72, 258. 

[6] BRAKA F., NANYUNJA M., MAKUMBI I., MBABAZI W., KASASA S., LEWIS R.F., Hepatitis B infection 
among health workers in Uganda. Evidence of the need for health worker protection, Vaccine, 2006, 
24, 6930. 



 Analysis for medical waste treatment options 145 

[7] Ministry of Environment and Urbanization, Directorate of Waste Management, 2011 Waste Manage-
ment Symposium Presentations, Management of Medical Wastes Session, http://atikyonetimi.cevreor 
man.gov.tr/atikyonetimi/AnaSayfa/solmenu/atiksempozyumu.aspx?sflang=tr. Last accessed Novem-
ber 28, 2013. 

[8] CHEN Y., ZHAO R., XUE J., LI J., Generation and distribution of PAHs in the process of medical waste 
incineration, Waste Manage., 2013, 33, 1165. 

[9] HOYOS A., COBO M., ARISTIZÁBAL B., CÓRDOBA F., MONTES DE CORREA C., Total suspended particu-
late (TSP), polychlorinated dibenzodioxin (PCDD) and polychlorinated dibenzofuran (PCDF) emis-
sions from medical waste incinerators in Antioquia, Colombia, Chemosphere, 2008, 73, 137. 

[10] LIU H.C., WU J., LI P., Assessment of health-care waste disposal methods using a VIKOR-based fuzzy 
multi-criteria decision making method, Waste Manage., 2013, 33, 2744. 

[11] DURSUN M., KARSAK E.E., KARADAYI M.A., Assessment of health-care waste treatment alternatives 
using fuzzy multi-criteria decision making approaches, Resour. Conserv. Recy., 2011, 57, 98. 

[12] SOARES S.R., FINOTTI A.R., DA SILVA V.P., ALVARENGA R.A.F., Applications of life cycle assessment 
and cost analysis in health care waste management, Waste Manage., 2013, 33, 175. 

[13] BLANK L.,TARQUIN A., Engineering Economy, 7th Ed., McGraw-Hill, Inc., New York 2012. 
[14] LIBERTI L., TURSI A., COSTANTINO N., FERRARA L., NUZZO G., Optimization of infectious hospital 

waste management in Italy. Part I. Waste production and characterization study, Waste Manage. Res., 
1994, 12 (5), 373. 

[15] JANGSAWANG W., FUNGTAMMASAN B., KERDSUWAN S., Effects of operating parameters on the com-
bustion of medical waste in a controlled air incinerator, Energ. Convers. Manage., 2005, 46, 3137. 

[16] DIAZ L.F., EGGERTH L.L., ENKHTSETSEG S., SAVAGE G.M., Characteristics of medical wastes, Waste 
Manage., 2008, 28, 1219. 
 



<<
  /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


