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ABSTRACT
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Cotton fabrics were treated with zinc chloride under different conditions to develop antibacterial properties. The treated and

untreated cotton fabric samples were dyed with reactive dye and silicone softened by the exhaustion technique. The treated fabrics were
washed 10 times to determine the retention of antibacterial properties. The selected dyed cotton fiber sample surfaces were observed by
a scanning electron microscope. The experimental results of the study showed that antibacterial properties could be obtained by
treatment with zinc chloride on cotton fabrics. In addition, after repeated washing of the treated cotton fabrics 10 times, the antibacterial
efficiency of the related fabrics was observed at different levels. The dyeing properties of zinc chloride treated cotton fabrics will be
determined in another study.
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OZET

Pamuklu kumas ¢inko kloriir ile farkli sartlarda antibakteriyel kumas elde etmek igin islem yapilmistir. islemli ve islemsiz kumas
ornekleri cektirme yontemine gore reaktif boya ile boyanmis ve silikonla yumusatma islemi yapilmistir. Islemli kumas ornekleri
antibakteriyel 6zelligin kaliciligimim belirlenmesi i¢in 10 kez yikanmustir. Segilen boyali lif 6rnekleri yiizeyi elektron mikroskobu ile
gozlemlenmistir. Deneysel ¢alisma sonuglar1 pamuklu kumasa ¢inko kloriir ile islemi ile antibakteriyel kumas elde edilebilecegini
gostermistir. Ek olarak, 10 kez yikama sonucunda farkli seviyelerde antibakteriyel etki gézlemlenmistir. Cinko kloriir ile iglemli kumasa

ait boyanma ozellikleri bir bagka ¢alismada belirlenecektir.
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1. INTRODUCTION

Cotton is a natural vegetable fiber and exhibits soft, smooth
and breathable textile surfaces. Reactive dyes are widely
used in the dyeing of cotton fibers. They react with the fiber
in aqueous alkali medium and form covalent bonds with the
fiber (1-2). Textile materials produced from cotton fiber are
known to be susceptible to microbial attack, as the fibers
provide a large surface area and absorb moisture, thus
generating a suitable environment for microbial growth and
multiplication. This often leads to an objectionable odor,
dermal infection, product deterioration, allergic responses
and other related problems. Several types of antimicrobial

agents, such as chitosan, quaternary ammonium
compounds, silver and zinc related metallic compounds are
used in textile materials to confer antimicrobial properties (3-
7). In the literature, there are various studies about zinc
related cotton fabric treatment. lamphaojeen et al
developed an antibacterial cotton fabric which involved
immobilization of ZnO nanoparticles using poly 4-
styrenesulfonic acid (8). Selvam et al. functionalized cotton
fabric with poly-N-vinyl-2-pyrrolidone and padded ZnO
nanoparticles. Their treated cotton fabric showed very good
antibacterial activity (9). Gowri et al. developed a new class
of nanofinishing materials with ZnO nanoparticles and
poly(methylmethacrylate) for the protection of polyamide
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fabrics against UV radiation (10). Gronsek et al. studied the
effect on dyeability, with monobifunctional reactive dyes, of
a cotton fabric treated under different conditions of zinc
chloride using an all-in jet dyeing process. Their results
showed that the degree of dye fixation to the substrate can
be increased by pretreatment in a zinc chloride solution
(11). Mostashari et al. applied a phosphorus-zinc chloride
combination to cotton fabric, they stated that cotton treated
with this combination was effective for flame-retardancy
(12). Mary et al. studied the biocidal action of zinc loaded
grafted cotton fabric. Their study indicated that the growth
rates of bacterial colonies were appreciably low in the
presence of Zn loaded grafted fibers (13). The aim of this
present work was to determine easy and simple conditions
for the application of zinc chloride to cotton dyeing to obtain
antibacterial fabrics (14).

2. EXPERIMENTAL
2.1. Fabrics

The cotton fabric ready for dyeing was supplied by Balglines
Textile Company (Kayseri, Turkey). The characteristics of
the fabric were plain, knitted and with weight of 145 g/m?.
The fabrics were washed with a solution of nonionic
detergent (1 g/l) for 30 min at 50 °C, thoroughly rinsed, and
dried at room temperature.

2.2. Chemicals and dye

Zinc chloride, soda and Glauber's salt were used at
commercial grade. Solusoft Acn lig (Clariant, Turkey)
silicone softening agent was used for softening the cotton.
The Drimaren Blue CL-BR (ClI Reactive Blue 19)
commercial reactive dye was used in this study (15).

2.3. Fabric zinc chloride treatment, dyeing and softening

The cotton fabric samples were treated with zinc chloride in
three different methods. About 5 g of fabric was weighted
and liquor to fabric ratio of 20:1 was used.

T1: Pre-treatment process began at 25 °C in the baths
containing 1, 2, 3% owf (on weight for fabric) zinc chloride.
The temperature was then raised to 70 °C in 45 min and
held constant for 30 min. After pre-treatment, dyeing
process began at 25 °C in the dye-baths containing 50 g/l
Glauber’s salt, 20 g/l soda and 1% dye. The temperature
was then raised to 70 °C in 45 min and held constant for 45
min. The temperature was decreased to 25 °C, the fabric
samples were softened with silicone softening agents (3%

owf) and rinsed by cold tap water, washed at the boiling
temperature, rinsed by cold tap water and then dried under
the laboratory conditions.

T2: Combined treatment began at 25 °C in the dye-baths
containing: 50 g/l Glauber’s salt, 20 g/l soda, 1% dye and 1,
2 and 3% owf zinc chloride. The temperature was then
raised to 70 °C in 45 min and held constant 45 min. The
temperature was decreased to 25 °C, the samples were
softened by silicone softening agents (3% owf) and rinsed
by cold tap water, washed at the boiling temperature, rinsed
by cold tap water and then dried under the laboratory
conditions.

T3: Post-treatment began at 25 °C in the dye-baths
containing: 50 g/l Glauber’s salt, 20 g/l soda and 1% dye.
The temperature was then raised to 70 °C in 45 min and
held constant for 45 min. The temperature was decreased to
25 °C, the samples were rinsed by cold tap water, washed
at boiling temperature and rinsed by cold tap water. The
fabric samples were softened by silicone softening agents
and then dried under the laboratory conditions. The used
treatment types of the cotton fabrics are shown in Figure 1.

2.4. Repeated washing

To evaluate the durability of the zinc chloride application
against repeated washing, samples were washed 10 times
in soft water at a 1/20 liquor ratio, at 40 °C for 10 min. Ece
detergent (1 g/l) was added only at the 5" wash. The
washed fabric samples were dried at ambient temperature.

2.5. Test bacteria and antimicrobial test

Cultures of the following two different bacteria were used in
the study: Escherichia coli (ATCC 11229), Staphylococcus
aureus (ATCC 25923). Before the antimicrobial tests, all
bacteria from the fresh culture were grown in nutrient broth
at 37 °C for 18 h.

In the first set of experiments the agar diffusion test method
was used for the aqueous sterilized zinc chloride solutions
of three different (1%, 2% and 3%) concentration levels. A
nutrient agar medium (g/l: peptone 5.0; beef extract 1.5;
yeast extract 1.5; NaCl 5.0; agar 20; pH 7.5) was prepared
and autoclaved at 121 °C for 15 min. Sixty microliters of zinc
chloride solution was poured into wells on nutrient agar.
Petri plates were incubated at 37 °C for 24 h. At the end of
this period, the zone of inhibition (ZOl) which formed on the
medium was measured in millimeters (mm) (16-17).
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Figure1. Zinc chloride treatment type and reactive dyeing
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The ASTM E2149-1 test method was used to determine the
bacteriodynamic activity (inhibition of multiplication) as well
as the bactericidal activity (killing of bacteria) of the dyed
cotton fabrics against selected bacterial species. A 0.5 g
sample of sterile fabric (treated and untreated) was
introduced into the 10 ml buffered solution with the desired
microbe and incubated at 37°C. At 0 and 2 h, the number of
colonies in the tubes was counted using the serial dilution
method on nutrient agar. The reduction percent caused by
each concentration of the zinc treated and untreated
samples on test bacteria were expressed as follows:

Co—Cs
Ry= x 100 (%) (2)
C
Cio—Cs
Ro= x 100 (%) (3)
Cs

where Cq (cfu) is the number of microbial colonies on the
control fabric at 0 hours (untreated fabric), Cs ¢ (cfu) is the
number of microbial colonies on the zinc treated fabric at 0
hours. C; (cfu) is the number of microbial colonies on the
zinc treated fabric after 2 hours. Ry (%) is the reduction in
bacterial population according to control fabric and Rz (%) is
the reduction in bacterial population according to itself.

2.6. Scanning electron microscope (SEM) analysis

A LEO 440 scanning electron microscope (SEM) was used
to analyze the surface morphology of the zinc treated cotton
fibers. The samples were prepared by the standard
preparative technique of applying a gold layer to produce a
conductive surface (18).

3. RESULTS AND DISCUSSION
3.1. Antimicrobial activity of zinc chloride solutions

Three different concentrations of zinc chloride were
screened for their antimicrobial activity against selected
microbes (E. coli, and S. aureus). Examples of a clear ZOI
by zinc chloride against selected microbes can be seen in
Figures 2.

The effect of zinc chloride concentrations on antimicrobial
activity was studied further and the results are summarized
in Table 1. A zone of inhibition (diameter, mm) was

determined in each case. It was observed that an increase
in zinc chloride concentration led to an increased ZOI as
can be seen by the enhancement in the zone diameter.

Table 1. Zone of inhibition for zinc chloride solution against selected

microbes
Zinc chloride conc. Zone of inhibition
(%) (diameter, mm)
E. coli S. aureus
0 0 0
1 8 8
2 9 9
3 12 13

3.2. Antibacterial activity of zinc treated fabrics

The percentage of microbial reduction in the cotton fabrics
treated with zinc chloride at three different concentration
levels (1%, 2%, and 3%) against selected bacteria are given
in Table 2 and Table 3, respectively.

In Table-2, the highest antibacterial level against E.coli is
obtained in T3 treatment type; however in general, the least
antibacterial efficiency is obtained in T1 in each of the zinc
chloride application percentages. The washing treatment
decreased antibacterial efficiency. However, there is an
irregular increase in the R1% and R2% as seen for T3-3. In
general, the antibacterial efficiency varies between 19.4%-
87.9% in the three types of treatments by applying zinc
chloride in different percentages.

In Table-3, the highest antibacterial level against S.aureus is
obtained in the T3 treatment type; however in general, the
least antibacterial efficiency is obtained in T1 in each of the
zinc chloride application percentages. However the
efficiency levels in different types of treatments are close to
each other compared to Table-2. There is an irregular
increase in the R1% and R2% as seen in T1-2 and T2-3. In
general, the antibacterial efficiency varies between 50%-
93.7% in three types of treatments by applying zinc chloride
in different percentages.

3.3. Surface morphology

The SEM images (Figure 3, a-c) show no distinguishable
physical modification of the cotton fiber surface. The surface
of the treated cotton fiber is smooth and undamaged. There
are mineral deposits on the surface of the cotton fiber (3a
and 3c).

Figure 2. Antimicrobial activity of the zinc chloride solutions against E.coli (EC) and S.aureus (SA).
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Table 2. Antibacterial activities of treated fabrics against E.coli

Fabric Zinc Dyed and silicone softened fabric samples 10 times repeated washed fabric samples
treatment chloride Surviving cells Bacterial reduction, % Surviving cells Bacterial
type concentration, cfu/ml cfu/ml reduction, %
(owf) at zero time | after two hours R1 R2 at zero time |after two hours R1 R2
Untreated 0 2.33*107 4.16*10" multiplication 1.33*10" 2.83*10"  |multiplication
1 1.66*10’ 1*107 40 75.9 1.5*107 8.33*10° 44 19.4
T 2 2.66*10" 1.33*10’ 50 68 2.16*10" 1.08*107 50 61.7
3 1.66*10" 9.16*10° 45 78 2*107 6.66*10° 66.6 76.4
1 3.16*10" 1.78*10’ 43,6 57.2 2.66*10" 1.66*10” 375 411
T2 2 2.83*10" 1*107 64,7 75.9 1.66*10’ 9.66*10° 42 65.8
3 3.33*10" 8.33*10° 75 80 1.83*107 8.24*10° 55 70.8
1 2.33*107 1.33*10" 428 68 2.33*10’ 1.02*10" 56 63.7
T3 2 2.83*10" 1.07*10’ 62 74.1 2.66*10" 8.33*10° 68.7 70.5
3 3.83*10" 5.*10° 86,9 87.9 2.5*10" 1.33*107 46.6 52.9

Table 3. Antibacterial activities of treated cotton fabrics against S.aureus

Fabric Zinc Dyed and silicone softened fabric samples 10 times repeated washed fabric samples
treatment chloride Surviving cells Bacterial reduction, Surviving cells Bacterial reduction,
type concentration, cfu/ml % cfu/ml %
(owf) at zero after two R1 R2 at zero after two R1 R2
time hours time hours
Untreated 0 2.16*10 3.99*10" | multiplication 2.83*107 4.16*10" | multiplication
1 1.58*10’ 6.99*10° 55.8 825 | 1.5*10" 6.99*10° 53.3 83.2
T 2 1.99*10’ 7.83*10° 60.8 80.4 | 2.33*10’ 9.49*10° 59.3 77.2
3 1.83*107 7.99*10° 56.3 80 | 2.33*107 6.66*10° 71.4 84
1 1.83*107 4.83*10° 73.6 87.9 2*10’ 6.49*10° 67.5 84.4
T2 2 1.66*10’ 5.16*10° 69 87 1.66*10’ 3.33*10° 80 92
3 210" 4.99*10° 75 875 | 2.83*10’ 6.66*10° 76.4 84
1 2.16*107 7.33*10° 66.1 81.6 | 1.83*107 4.83*10° 73.6 88.4
T3 2 2.33*10" 1.16*107 50 70.8 | 1.66*10’ 4.83*10° 71 88.4
3 210" 2.49*10° 87.5 93.7 3*10’ 4.66*10° 84.4 88.8

(T
| ot
Mag= 8.00KX

EHT =20

Detector
Date :16

Figure 3. Selected SEM images at various magnification of zinc treated and untreated cotton fabrics. (a) T1 treated; (b) T2 treated; (c) T3
treated and (d) untreated.
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4. CONCLUSION

As a result of this experimental study, the antibacterial
properties of zinc chloride treated cotton fabrics were
investigated according to evaluation of ASTM E2149-1
bacteriodynamic antibacterial standard. Zinc chloride was
applied to the cotton fabrics in three different concentrations
by using the pre-treatment, combined, and post-treatment
exhaustion techniques. In order to determine antibacterial
durability to home laundering, 10 times repeated washing of
the treated cotton fabrics was performed. The antibacterial
properties of the zinc chloride treated cotton fabrics against
E.coli and S.aureus pathogenic bacteria were obtained at

different levels. The repeated washing treatment decreased
antibacterial efficiency. For all zinc application methods, the
T3 treatment type was found to be better than T1 and T2 in
terms of the fabric antibacterial properties.

Given the other studies in literature, it is found that the
application method in this study is better than the other
methods mentioned in the literature survey in terms of easy
application and combinable to dyeing. On the other hand,
according to the experimental results, it was found that zinc
chloride treatment can be used in cotton finishing for easy
antibacterial functioning.

REFERENCES

Broadbent, A.D., 2001, “Reactive Dyes”, Basic Principles of Textile Coloration, SDC Publication, West Yorkshire, s:332-357.

Nanoparticles on Cotton Fabrics Using Poly 4-stryrenesulfonic Acid

Textile Research

2. Demir, A., Oktem, T., Seventekin, N., 2008, “The Effect of UV-Absorbers on Light Fastness of Reactive Dyed Cotton Fabrics”, Tekstil ve Konfeksiyon.
18(3), s:211-220.

3. Sivakumar, A., Murugan, R., Sundaresan, K., 2013, “Certain investigations on the effect of nano metal oxide finishes on the multifunctional characteristics
of cotton fabrics”, Journal of Industrial Textiles, 43(2), s:155-173.

4. Ursache, M., Loghin, C., Muresan, R., Cerempei, A., Muresan, A., 2011, “Investigation on the Effects of Antibacterial Finishes on Dyed Cotton Knitted
Fabrics”, Tekstil ve Konfeksiyon, 21(3), s:249-256.

5. Klemencic, D., Tomsic, B., Kovac, F., Simoncic, B., 2012, “Antimicrobial cotton fibres prepared by in situ synthesis of AgCl into a silica matrix”, Cellulose,
19(5), s:1715-1729.

6. Teli, M.D., Sheikh, J., 2012, “Antibacterial and Acid and Cationic Dyeable Bamboo Cellulose (Rayon) Fabric on Grafting”, Carbohydrate Polymers, 88(4),
$:1281-1287.

7. Yildirm, O., Sevim, A., Gul, A., 2012, “Novel Water-Soluble Metallophthalocyanines Supported on Cotton Fabric”, Coloration Technology, 128(3), s:236-
243.

8. lamphaojeen, Y., Shriphannon, P., 2012, “Immobilization of Zinc Oxide
Polyelectrolyte” International Journal of Materials Research, 103(5), s:643-647.

9. Selvam, S., Sundrarajan, M., 2012, “Functionalization of Cotton Fabric with PVP/Zno Nanoparticles for Improved Reactive Dyeability and Antibacterial
Activity” Carbohydrate Polymers, 87(2), s:1419-1424.

10. Gowri, V.S., Aimeida, L., De Amorim, M.T.P., Pacheco, N.C., Souto, A.P., Esteves, M.F., Sanghi, S.K., 2011, “Functional Finishing of Polyamide Fabrics
Using ZnO-PMMA Nanocomposites”, Journal of Materials Science, 45(9), s:2427-2435

11. Gronsek, M., Recelj, P., Bukosek, V., 2001, “Effect of Zinc Chloride on the Dyeability of cotton with bis(monofluoro-s-triazine) dye”,
Journal, 71(4), s:351-356.

12. Mostashari, S.M., Fayyaz, F., 2008, “A Combination of Red Phosphorus-Zinc Chloride for Flame-Retardancy of a Cotton Fabric”, International Journal of
Polymeric Materials, 57(2), s:125-131.

13. Mary, G, Bajpai, S.K., Chand, N., 2010, “Antibacterial Activity of Zn-Loaded Grafted Fibers-Mechanical Strength and Biocidal Action”, Journal of Natural
Fibres, 7(1), s:34-41.

14. Sidar, B., 2013, “Determination of Antibacterial Properties and Dyeing of Cotton Fabrics Treated with Zinc Salt”, M.Sc. Dissertation, University of Erciyes,
Kayseri/Turkey.

15. http://www.lookchem.com/cas-258/2580-78-1.html (Last accessed: January, 2014).

16. Tutak, M., Gun, F., 2011, “Antimicrobial Effect Of C.l. Basic Red 18:1 And C.I. Basic Yellow 51 On Some Pathogenic Bacteria”, Fibres and Polymers,
12(4), s:457-460.

17. Tutak, M., Gun, F., 2012, “Antimicrobial Effect of Cl Basic Green 4 (Malachite Green) Against Some Pathogenic Bacteria”, Tekstil ve Konfeksiyon. 22(1),
s:48-51.

18. Tutak. M., Ozdemir, F., 2011, “Fastness And Dyeability Improvement Of Wool Fabric Pretreated With Oxalate Derivatives”, Journal of Applied Polymer
Science, 2011, 122(5), s:3440-3445

302

TEKSTIL ve KONFEKSIYON 24(3), 2014




<<
  /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


