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ABSTRACT 

Aniline, pigmented and patent finishing are the common techniques used for the production of shoe upper leathers. These different
finishing  types  applied  to  shoe  upper  leathers  have  affected  the  physical  and  functional properties  as  well  as  the  comfort  and visual 
characteristics of the leathers. To evaluate the effects of different finishing types on physical characteristics of shoe upper leathers, calf 
and  goat  leathers  were  used  in  the  study.  The  water  vapor  permeability,  air  permeability  and  thermal  resistance  tests  of  aniline, 
pigmented  and  patent  finished  leathers  were  performed  prior  and  after  the  finishing processes  for  the  determination  of  comport
properties of upper leathers. For the morphological characterization, Table Top Scanning Electron Microscopy (TSEM) was used. The 
water vapor and air permeability values were found significantly high prior to finishing process, however lower results were determined 
after  the  applications.  The  only  statistically  significant  effect  was  found  for  the  water  vapor  permeability,  although  no  significant 
difference was observed for the other physical test values.

Keywords: Finishing, air permeability, footwear comfort, thermal resistance, water vapor permeability.

ÖZET 

Anilin, pigment ve rugan finisaj tipleri yüzlük derilerin üretiminde kullanılan en yaygın finisaj teknikleridir. Yüzlük derilere 
uygulanan farklı finisaj tipleri, derilerin fiziksel, fonksiyonel özelliklerine ilaveten konfor ve görünüm özelliklerini etkilemektedir. 
Yüzlük derilerin fiziksel karakterizasyonu üzerine farklı finisaj türlerinin etkisini değerlendirmek için bu çalışmada dana ve keçi derileri 
kullanılmıştır. Anilin, pigment ve rugan finisaj işlemi görmüş mamul derilerin su buharı geçirgenliği, hava geçirgenliği ve ısıl direnç 
testleri yüzlük derilerin konfor özelliklerinin belirlenmesi için finisaj işlemi öncesi ve sonrası gerçekleştirilmiştir. Morfolojik 
karakterizasyon için masaüstü taramalı elektron mikroskobu (TSEM) kullanılmıştır. Su buharı ve hava geçirgenliği değerleri finisaj 
işlemi öncesi önemli ölçüde yüksek bulunmasına rağmen finisaj işlemleri sonrası daha düşük sonuçlar elde edilmiştir. Sadece su buharı 
geçirgenliği istatistiksel olarak etkili bulunurken, diğer fiziksel test değerleri için anlamlı bir farklılık tespit edilememiştir. 

Anahtar Kelimeler: Finisaj, hava geçirgenliği, ayakkabı giyim konforu, ısıl direnç, su buharı geçirgenliği. 
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1. INTRODUCTION 

Physiological phenomena occurred in course of the wear 
product usage are explained with the physical parameters 
like thermal conductivity, moisture transmission and air 
permeability. The physiological features of wear products 
are depended on the physical and chemical properties of 
the fiber material used at the manufacturing (1). 

The body temperature increases with the heat energy 
generated during the various activities of body. Perspiration 
happens to decrease the high temperature and the sense of 
cold occurs at the body (2,3). The evaporation of the sweat 

from the human skin provides a comfort and prevents the 
extreme warming. Therefore, a comfortable wear should 
have a high water vapor permeability (4,5). 

All the livings in nature perform heat exchange either among 
themselves or with the environment, in a balanced way to 
accommodate themselves to the nature and thereby ensure 
thermal comfort. The factors that determine the balance of 
human body are investigated under three main captions as 
physiological thermal balance mechanisms of the body, 
personal and environmental factors. While the personal 
factors are organized directly by the individuals, 
environmental factors need to be determined outwardly and 
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fulfilled (6-8). Thermal comfort is related to the properties of 
the heat and moisture transfer of the clothing, the feeling 
that the clothing create on the skin and the mechanical 
interaction between the clothing and the skin (9,10). 

The materials used at the footwear manufacturing must be 
impeccable for the wear hygiene and physiology considering 
the time of a human being spent in a shoe of a whole day. 
At footwear manufacturing, mostly, upper leathers are used 
due to their positive effects on foot health and comfort 
(11,12). A footwear comfort is defined as the comfort that 
provided by both the specific structural characteristics and 
various physical and chemical properties of the leather 
(13,14). This footwear comfort is endorsed with the supreme 
water vapor permeability of leather which does not exist in 
any other material. 

Water vapor permeability has an important role in terms of 
wear hygiene and physiology. Leathers, used in garment 
and footwear manufacturing, are expected to have water 
vapor permeability to some certain degrees. Human body is 
able to hold the body temperature in a constant level and is 
able to spread it to the environment. Outer temperature 
beginning from 35ºC creates a cooling mechanism for the 
body temperature. A wear covering the body and especially 
the foot parts should be suitable for the temperature 
adjustment system of the body and should endorse the 
system. Considering the 72 ml sweat occurs while resting, 
the water vapor and air permeability properties of materials 
used at the footwear manufacturing are found closely 
related with the foot health. This property should maintain 
even at the long time usage of a footwear product 
manufactured from leather (12,14). 

The important point is that the footwear must provide an 
optimal ease and comfort which is necessary for foot along 
with the health under different conditions, no matter how 
much the foot wear manufacturing technique is advanced. 
This property can be provided by improving the structural 
endurance, flexibility and water vapor permeability of 
various leather types such as upper, insole and sole 
leathers used in the manufacture of the footwear (15). 
These leathers are produced with different production 
methods that provide different properties and functions (15). 
The absorption, air permeability and thermal conductivity 
properties of the footwear material, are also the other 
important factors affecting the footwear comfort except 
water vapor permeability (16). 

The transfer property of water vapor or sweat to the outer 
environment of upper leathers, affects the wear comfort 
significantly. Low permeability causes humidity or in 
extreme cases causes wet foot. However, only high 
permeability is not enough for the foot comfort. This property 
need to be combined with the high absorption property. 
Thus, the foot stays dry providing the absorption of sweat by 
the footwear material. This situation is quite an important 
subject for the materials which are expected to be used as 
an insole to strengthen the footwear comfort and wear 
hygiene in a higher level (17). 

Leathers are gained final and visual characteristics at 
finishing process described as the surface coating treatment 
of a leather material. Leather skin is protected from the 
external effects by applying a finishing coat on leather 
surface and at the same time, by bringing different colors 
and pattern appearances to leathers at finishing process, 

the extension of the usage areas of leathers causes 
increase in price. In addition, leathers after dyeing process 
are subjected to finishing, to improve, generally, the wear 
properties of leather, to protect the leather from wet and dirt, 
to correct the skin imperfections, to apply artificial skin layer 
to the splitted or corrected grain leather, to modify the 
surface properties (18). For this purpose, various finishing 
materials (casein, nitrocellulose, polyurethane, acrylic, other 
components of resin and polymer) and techniques (curtain, 
embossing, coating and spray finishing etc.) can be used. 
Different finishing treatments applied to upper leathers for 
different usage areas also lead to changes in some wear 
comfort properties. Until today, only few studies were found 
to investigate the effect of different finishing processes on 
wear comfort of upper leathers (17,19).  

In the present study, the effects of different finishing 
techniques on wear comfort of upper leathers were 
investigated by determination of water vapor permeability, 
air permeability and thermal resistance properties. The 
measurements were performed prior and after three 
different finishing types such as aniline, pigmented and 
patent finishes. In addition, morphological characteristics of 
leathers were investigated by TSEM.  

2. MATERIALS AND METHODS  

2.1. Materials 

Aniline, pigmented and patent leather finishing treatments 
were applied to 24 pieces of upper leathers. These were 
composed of 12 pieces calf upper leather (6 pieces were 
crust, 6 pieces were finished leathers) and 12 pieces of goat 
upper leather (6 pieces were crust, 6 pieces were finished 
leathers). The conventional finishing chemicals were used in 
the leather finishing processes. 

2.2. Methods 

The water vapor permeability, air permeability and thermal 
resistance tests were performed before and after finishing 
process to aniline, pigmented and patent upper leathers 
manufactured by calf and goat skins. Sampling and 
conditioning of the leathers were carried out according to TS 
EN ISO 2418 (2006) and TS EN ISO 2419 (2006) 
respectively (20,21). The determination of thickness and 
water vapor permeability was performed in accordance with 
TS 4117 EN ISO 2589 (2006) and TS EN ISO 14268 (2004) 
standards (22,23). The air permeability was tested by the 
brand of Devotrans, DVT-HG model device (17). The 
thermal properties were determined by Alambeta device 
(Sensora Instruments, Czech Republic) (24-26). The contact 
pressure was 200 Pa in all cases and CV values of all 
samples are lower than 4%. The assays were done in 
triplicates. The results were given as mean values and 
evaluated statistically.  

Tabletop Scanning Electron Microscopy (TSEM) investigations 
were performed for morphological study in accordance with 
the previously published procedure Dandar et al. 2014 (27). 

Evaluation of the results was performed by SPSS statistical 
software. To determine the statistical importance of the 
variations, independent sample t tests were applied. In order 
to deduce whether the parameters were significant or not, p 
values were examined. As known, if the ‘p’ value of a 
parameter is greater than 0.05 (p>0.05), the parameter will 
not be significant and should be ignored. 
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3. RESULTS AND DISCUSSION 

3.1. Effect of different finishing types on morphological 
properties 

Surface appearances of calf and goat leathers finished by 
different techniques such as aniline, pigmented and patent 
are illustrated in Figure 1 and 2 respectively. 

The grain layer and fiber structure of the crust calf leathers 
were clearly shown in Figure 1A. The characteristic 
appearance of the leather surfaces was differed depending 
on the finishing types and the coating degree of the leathers 
(Figure 1B, 1C and 1D). The maximum change was observed 
from the patent finishing type. A slight difference in surface 
characteristics was observed for the aniline leathers, while 
pigmented leathers had lower porous structure.    

 

 
Figure 1. TSEM microscopic images (250x magnification) of calf leather surface appearances; A: Crust leather, B: Aniline finishing, C: 

Pigmented finishing, D: Patent finishing 

 

Figure 2. TSEM microscopic images (250x magnification) of goat leather surface appearances; A: Crust leather, B: Aniline finishing, C: 
Pigmented finishing, D: Patent finishing 
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The TSEM images showed that goat leathers had less 
porous fiber structure compared to calf leathers (Figure 2). 
Few skin pores were observed for the aniline finished 
leathers (Figure 2B). The porous structure of the goat 
leathers was mostly coated by pigmented and patent 
finishing (Figure 2C and 2D). These images were the good 
indications of the variable water vapor and air permeability 
results of the leathers differed in finishing techniques. 

3.2. Effect of different finishing types on water vapor 
permeability  

The different finishing types were found statistically effective 
on the water vapor permeability of upper leathers (p=.006 
for aniline, p=.011 for pigmented, p=.000 for patent). High 
water vapor permeability values of crust leathers determined 
in the study were decreased after the finishing treatments of 
leathers as similar in a previous study (28). The lowest 
water vapor permeability value was obtained from the patent 
finished upper leathers (Figure 3). The reverse water vapor 
permeability effect was found for the pigmented and aniline 
finished goat and calf leathers. This could be attrıbuted to 
the increase of finishing layers and leather thicknesses. 
Milasiene et al., 2013 indicated that that water vapor 
permeability of leathers depends on the minimization of the 
skin pores of the upper layer, coating thickness, thereby the 
amount of binder and pigment (29). Therefore, the increase 
of layer thickness causes the decrease of water vapor 
permeability of leather and also the increase of sorption. 
This condition is a characteristic situation for the different 
coating thicknesses of the leather (30). Śmiechowski et al., 
2014 also emphasized that the thickness of the finishing 
coats had much greater importance especially for thick 
leathers, although leather thickness was found one of the 
most important parameter on water vapor permeability (31). 

 

Figure 3. Effect of different finishing types on water vapor permeability 

3.2. Effect of different finishing types on air permeability  

The aniline, pigmented and patent finishing processes caused 
a decrease in the air permeability values. However, these 

decreases were found statistically insignificant (p=.480 for 
aniline, p=.089 for pigmented, p=.431 for patent).  

 

Figure 4. Effect of different finishing types on air permeability 

The goat leathers resulted higher air permeability values 
than the calf leathers. The highest decrease was observed 
from the pigmented leathers, although similar change was 
found for the aniline and patent finished leathers (Figure 4). 
The effect of thickness values nor the capillary ratios or 
amounts of the leathers because no direct relation between 
these variables has been found. But the locational 
differences were found significantly effective on the air 
permeability results of the leathers (32). In our study, a 
direct relation between different leather types and finishing 
processes for the air permeability characteristics couldn’t 
also been found. 

3.3. Effect of different finishing types on thermal 
resistance property 

The thermal resistance properties of textiles depend on 
thermal conductivity, fabric tightness or density, material 
thickness and thermal emission characteristics. It is a 
function of the actual thickness and thermal conductivity and 
is defined by the following relationship, where h is fabric 
thickness and λ is thermal conductivity: 

2K/W)         (1) 

The thermal properties and thickness values of the leathers 
were given in Table 1 and Figure 5. The thermal resistance 
property of upper leathers were not affected statistically by 
the different finishing types (p=.973 for aniline, p=.578 for 
pigmented, p=.696 for patent). This could be due to the 
same rate of changes occurred for thermal conductivity and 
thickness values of leathers prior and after the finishing 
treatments. 
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Table 1. Thermal properties and thickness values of the upper leathers 

  Before Finishing After Finishing 

  

Thermal 
resistance 
(m2K/W) 

Thermal 
conductivity 

(W/m K) 

Thickness 
(mm) 

Thermal 
resistance 
(m2K/W) 

Thermal 
conductivity 

(W/m K) 

Thickness 
(mm) 

Aniline Finishing 0.027±0.003 0.0837 2.17 0.027±0.002 0.0810 2.04 

Pigmented Finishing 0.020±0.001 0.0820 1.60 0.014±0.001 0.0950 1.31 

B
o

x 
ca

lf
 

L
ea

th
er

s 

Patent Finishing 0.017±0.001 0.0840 1.41 0.018±0.007 0.0770 1.27 

Aniline Finishing 0.013±0.0002 0.0556 0.73 0.013±0.0004 0.0589 0.78 

Pigmented Finishing 0.017±0.001 0.0520 0.90 0.018±0.0001 0.0532 0.99 

G
o

a
t 

L
ea

th
er

s 

Patent Finishing 0.015±0.0001 0.0581 0.90 0.011±0.0001 0.0754 0.85 

 

  
 
 
 
 
 
 

 

Figure 5. Effect of different finishing types on thermal resistance 

The thermal resistance values of calf leathers were found 
higher than the goat leathers as a result of the thickness 
values (Equation 1). No change was found for the thermal 
resistance values of the aniline finishing types and reverse 
effect was observed for the pigmented and patent finished 
leathers. 

4. CONCLUSION 

In the present study, the effects of different leather finishing 
types on foot wear comfort were investigated by the water 
vapor permeability, air permeability, and thermal resistance 
tests to emphasize the importance of the wear materials 
used in the manufacture processes of foot wears.  

Results reported here concluded that (a) The water vapor 
permeability values can vary according to the structural 
characteristics of leather, porous structure of the skin, 
leather thickness, the amount and position of the collagen 
and elastin fiber bundles, pre and post tanning processes 
and the existence of papillary and grain layer. This was 
demonstrated by statistically significant water vapor 
permeability values and morphological characteristics of 
leathers shown by TSEM. (b) The finishing type had a 
significant effect on the water vapor permeability values of 
the upper leathers. (c) There was no statistically significant 
effect of aniline, pigmented and patent finishing types on air 
permeability and thermal resistance tests. (d) Consequently, 
water vapor permeability was found closely related to the 
wear comfort and hygiene of the foot. 

The wear comfort and hygiene properties of upper leathers 
used for footwear in daily use should be quite high as well 
as the upper leathers produced for special purposes like 
military, sports and some special occupational groups. By 
developing technology and increasing knowledge, especially 
the rise of the footwear comfort, will increase the efficiency 
of the activities on daily and occupational life. Therefore, it 
has to be focused on the finishing process that affects the 
permeability properties of upper leathers. The wear comfort 
properties have to be considered for the processes of 
improving new trend leathers having different colors and 
effects. 

ACKNOWLEDGMENT 

The authors would like to thank Ege University Scientific 
Research Project Department Directorate (Project No: 
11MÜH009) for financial and Turkey Prime Ministry State 
Planning Organization (07DPT001) for equipment support.  

 

REFERENCES 

1. Sarı Ö., 1983, “The wear physiology properties of wool products and their importance”, The Journal of Ege University Faculty of Agriculture, 20(3),101-
122. 

2. Seventekin N., 1988, “The role of the textile materials on the regulation of human body temperature”, Textile and Machinery, 11(2), 246-250. 

3. Huang J., 2006, “Thermal parameters for assessing thermal properties of clothing”, Journal of Thermal Biology, 31, 461-466. 

4. Zhang P. and Gong R.H., 2001, “Clothing air permeability and moisture regain on human thermal regulation during exercise”, Texnitex 2001 Autex 
Conference, The University of Minho, Portugal, 216-226. 

5. Ertekin G., Oglakcıoğlu N., Marmarali A., Eser B. and Pamuk M., 2015, “Thermal transmission attributes of knitted structures produced by using 
engineered yarns”, Journal of Engineered Fibers and Fabrics, 10(4),73-78. 



 

TEKSTİL ve KONFEKSİYON 27(2), 2017 203 

6. Oglakcioğlu N. and Marmarali A., 2007, “Thermal comfort properties of some knitted structures”, Fibers and Textiles in Eastern Europe, 15 (5–6), 64–65. 

7. Oglakcioglu N. and Kyosev Y., 2011, “About the computation of the effective thermal resistance of weft knitted structures”, Proceedings of 5th Aachen-
Dresden International Textile Congress, Aachen, Germany, 24-25 November 2011, 1-4. 

8. Ongel K. and Mergen H., 2009, “Review of literature about the effects of thermal comfort parameters on human body”, Medical Journal of Süleyman 
Demirel University, 16(1), 25-26. 

9. Elahi Mangat A., Bajzik V., Hes L. and Büyük Mazari F., 2015, “The use of artificial neural networks to estimate thermal resistance of knitted fabrics”, 
Tekstil ve Konfeksiyon, 25(4), 304-312. 

10. Boguslawska Baczek M. and Hes L., 2014, “Thermal conductivity and resistance of nomex fabrics exposed to salty water”, Tekstil ve Konfeksiyon, 24(2), 
180-185. 

11. Howie I., 1995, “Competing materials in shoemaking”, Leather International, 41-43. 

12. Sarı O. and Bitlisli B.O., 2000, “The upper leather problems used for military footwear and boats”, Infantry Symposium, 2000, Istanbul. 

13. Harvey A.J., 1982, “Footwear Materials and Process Technology”, Swiftprint Centre Ltd., New York, USA. 

14. Bitlisli B.O., Karavana H.A., Başaran B. and Aslan A., 2004, “Importance of using genuine leather in shoe production in terms of foot comfort”, Journal of 
the Society of Leather Technologists and Chemists, 89, 107. 

15. Sarı O.,1988, “The problems originated from finished leathers in footwear industry and their solutions”, The Seminar of Quality Control for Leather and 
Footwear, The publications of Sumerbank Research, Development and Education Institute, Bursa, 92. 

16. Heus R., 2005, “Water vapor transport as a determinant of comfort in evalvating shoes”, Environmental Ergonomics, Ergonomics Book Series, 3, 445-
448,. 

17. Kanlı N., Adiguzel Zengin A.C. and Bitlisli, B.O., 2010, “The effects of different finishing types on water vapor and air permeability properties of shoe 
upper leathers”, ICAMS 2010 – 3rd International Conference on Advanced Materials and Systems, 16-18 September 2010, Bucharest, Romania, 63-66. 

18. Thorstensen T.C., 1993, “Practical Leather Technology”, Shoe Trade Publishing, New York, 340. 

19. Adigüzel Zengin A.C., Oglakcioglu N., Bitlisli B.O., 2016, “The Effects of leather finishing types on foot wear comfort properties” 7th International 
Conference of Textile,10-11 November 2016, Tirana, Albania, 450-455. 

20. TS EN ISO 2418, 2006, “Leather - Chemical, physical and mechanical and fastness tests - Sampling location”, Turkish Standard Institute, Ankara, 
Turkey.  

21. TS EN ISO 2419, 2006, “Leather - Physical and mechanical tests - Sample preparation and conditioning”, Turkish Standard Institute, Ankara, Turkey.  

22. TS 4117 EN ISO 2589, 2006, “Leather - Physical and mechanical tests - Determination of thickness”, Turkish Standard Institute, Ankara, Turkey. 

23. TS EN ISO 14268, 2004, “Leather - Physical and mechanical tests - Determination of water vapor permeability”, Turkish Standard Institute, Ankara, 
Turkey. 

24. Hes L., 2008, “Non-destructive determination of comfort parameters during marketing of functional garments and clothing”, Indian Journal of Fibre & 
Textile Research, 33, 239-245. 

25. Hes L., 2000, “An indirect method for the fast evaluation of surface moisture absorptiveness of shirt and underwear fabrics”, Vlakna a Textil, 7(2), 91-96. 

26. Hes L., Araujo M. and Djulay V., 1996, “Effect of mutual bonding of textile layers on thermal insulation and thermal contact properties of fabric 
assemblies”, Textile Research Journal, 66, 245-250. 

27. Dandar U., Çolak S.M., Deveci R., Adıgüzel Zengin A.C. and Zengin G., 2014, “Skin characteristics of Cervus elaphus L. from Republic of Tuva in 
Russia, Journal of the American Leather Chemists Association, 109(5), 141-150. 

28. Schulz H., 2002, “Flüchtige Substanzen aus Leder – Methoden, Quellen, Substanzen”, Leder & Haute Markt, 3, 25-33. 

29. Milasiene D., Jankauskaite V. and Arcisauskaite R., 2003, “Prediction of stress relaxation in laminated leather layers”, Materials Science (Medžiagotyra), 
9(1), 73–79. 

30. Gibson PW., 2000, “Effect of temperature on water vapor transport through polymer membrane elaminates”, Polymer Testing, 19, 673–691. 

31. Śmiechowski K., Żarłok J. and Kowalska M., 2014, “The relationship between water vapor permeability and softness for leathers produced in Poland”, 
Journal of the Society Leather Technologist and Chemists, 98, 259-263. 

32. Keyong T., Fang W., Jie L., Jinglong L. and Quanjie W., 2006, “An air permeability model for leathers”, Journal of the Society Leather Technologist and 
Chemists, 90, 108-111. 

 
 
 
 
 
 
 
 
 
 

 

 


	Untitled
	Untitled


<<
  /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




