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In this study, conjugate fibers were prepared from 1,4-cyclohexanedimethanol-modified polyethylene terephthalate 
(PET) resin using side by side conjugate spinning, sea-island type conjugate spinning, and split type conjugate spinning 
methods, and the properties of the conjugate fibers were investigated via several techniques. When viscosity increased, 
the tenacity of side by side conjugate fibers was increased, whereas elongation decreased. The sea-island conjugate fibers 
showed lower weight loss and surface color difference (K/S) values relative to that of regular PET fibers at the same con-
ditions. The SEM results indicate that orange type spilt readily produced at a temperature range of 120 - 140 oC.

Key Words: 1,4-Cyclohexanedimethanol, Polyethylene terephthalate, Conjugate fiber, Tenacity, Elongation

CH2 CH2 O C

O

C

O

n
O CH2CH2O C

O

C

O

O
m

Figure 1. Chemical structure of CHDM-modified copolyester.

Introduction

Linear polyethylene terephthalate (PET) fibers are synthesiz-
ed from ethylene glycol and terephtalic acid. PET fibers have 
excellent basic properties, including good mechanical properties 
and chemical resistance, antibiosis, easy of care, and form sta-
bility.1,2 Recently, PET fibers have been prepared using new 
radiation methods and post-processing techniques. Among these 
methods, modification of PET (M-PET) at the PET polymeriza-
tion stage to obtain various characteristics is one of the re-
presentative methods. This M-PET can be radiated alone, but is 
mainly radiated with regular PET and applied as PET/M-PET 
conjugate fibers. These superfine fibers have excellent luster, 
texture, and appearance, characteristics that are extensively 
required in upscale textile goods, drainage textile goods, hygros-
copicity knitwear, cleaners, and square luck.3-6

The preparation methods of superfine fibers can be devided 
into direct spinning and conjugate spinning. Direct spinning is 
a method of spinning a single ingredient of the filament, and 
thereby producing a uniform product of the physical properties 
by fusing, wet process, and dry radiation. However, direct spinn-
ing is a complicated processs, and bad radiation work charact-
eristic. Conjugate spinning, meaanwhile requires additional pro-
cesses, such as process division or gushing. Conjugate radiation 
can be divided into two kinds, sectional type and gushing style, 
according to polymerization composition and sectional form.7 

PET/M-PET conjugate fibers have been used to prepare new 
fabrics for artificial leather. Radiation of PET/M-PET conjugate 
fibers does not require the use of organic solvents, and the fibers 
are prepared from weight loss by alkali hydrolysis. Thus, this 
process significsntly affects the physical properties and dyeing 
characteristics of the final product, including weight loss pro-
cessing of regular PET.8

In a previous work, we synthesized 1,4-cyclohexanedime-
thanol (CHDM)-modified PET resin (Co-PET) and investigated 
the properties of fibers spun from Co-PET.9 In this study, con-

jugate fibers were prepared from Co-PET using side by side 
conjugate spinning, sea-island type conjugate spinning, and 
split type conjugate spinning methods. Properties such as alkali 
weight loss and dyeing characteristics of the conjugate fibers 
were characterized via several techniques. 

Experimental

Materials. Polyethylene terephthalate (PET), terephtalic acid 
(TPA), 1,4-cyclohexanedimethanol (CHDM), and ethylene gly-
col  (EG) used in this study were purchased from Aldrich. The 
PET has an average molecular weight of 20000 g/mol. Anti-
mony trioxide and trimethyl phosphate were used as a catalyst 
and antioxidant, respectively, and supplied by Aldrich. CHDM- 
modified PET resin (Co-PET) was synthesized according to a 
method reported in a previous work, and the structure of Co-PET 
is shown in Figure 1.9 

Synthesis of Co-PET. PET oligomer (5014 g) was added to a 
15 L reactor equipped with a mechanical stirrer, thermometer 
sensor, and reflux condenser. The PET oligomer was heated to 
70 oC and then terephtalic acid (288 g), CHDM (250 g), and 
ethylene glycol (270 g) were added to the reactor. The mixtures 
were gradually heated to 250 oC and reacted for 1 h. Antimony 
trioxide (3 g) and trimethyl phosphate (1.5 g) were added into 
mixtures. The mixtures were gradually heated to 280 oC and 
reacted under vacuum of 0.5 torr for 1 h. Finally, chip type melt-
ing materials were obtained (yield: 90.5%). Mn: 16500 g/mol. 
FT-IR (KBr; ν, cm‒1): 2970 (CH), 1725 (C=O), 1638 (C=C), 
1620 (C=C), 1190 (C-O-C), 1062 (C-H), 988 (CH). 1H NMR 
(CDCl3) 1.32-2.24 ppm (CH2), 4.24-4.72 ppm (OCH2CH2O), 
7.61 - 8.76 ppm (aromatic ring).



542      Bull. Korean Chem. Soc. 2011, Vol. 32, No. 2  Ho-Ju Bang et al.

Table 1. Experimental condition for manufacturing side by side conjugate fibers

Sample
Yarn component (IV)

Spinning temperature (oC) Drawing temperature (oC) Drawing ratio
A B

60SSY82 0.60 0.55

A: 285
B: 275

82 3.426
60SSY92 0.60 0.55 92 3.426
64SSY82 0.64 0.55 82 3.254
64SSY92 0.64 0.55 92 3.254
64SD82 0.64 0.55 82 3.254

Table 3. Experimental conditions for preparing orange split type con-
jugate fibers 

T-1 T-2 T-3

Component
(composition %)

Sea WSD-X (30) WSD-X (30) WSD-X (30)

Island SD (70) CHDM 5 
wt % (70)

CHDM  8 
wt % (70)

PT (oC)
Sea 282 287.5 287.5

Island 290 280 283.5
Draw ratio 3.106 3.106 3.106

Temperature (oC) 75/75 75/75 75/75
CDS 70 70 70

Table 2. Properties of island component modified by different CHDM
content 

Regular SD 5 wt % CHDM 
Co-PET

8 wt % CHDM 
Co-PET

CHDM mole (%) 0 6.06 9.10
DEG mole (%) 1.8 2.69 2.33
IV 0.64 0.652 0.628
Color L 77.9 77.2 78.8
Color b 3.64 2.51 2.58
Melt index* 39.4 37 53.8

Thermal 
properties

Tg (oC) 78 79.6 78.8
Tc (oC) 135 169 159.7
Tm (oC) 255 239 231.3

*measured at 280 oC. 

Side by Side Conjugate Spinning. Side by side conjugate 
fibers were prepared using the UDY-FDY method. 5 wt % 
CHDM- modified Co-PET and semi dull (SD) were used as 
high and low viscosity ingredient. The radiation conditions 
are shown in Table 1.

Sea-island Type Conjugate Spinning. Co-PET was melted 
and removed after at alkali treatment process, and superfine 
fibers of 0.07 ~ 0.04 d/f were formed. In order to investigate the 
basic physical properties and shrinkage ratio of sea-island type 
superfine fibers, elongation expense was 2.607 and 2.707, first 
G/R temperatures were 90, 95, and 100 oC, and secondary G/R 
temperatures were 120, 125, and 130 oC.

Split Type Conjugate Spinning. Table 2 shows the properties 
of island components modified by different  CHDM content. 
The fibers were prepared using CHDM-modified Co-PET resin 
as an island component at a spinning speed of 1100 m/min. 
Other spinning conditions are listed in Table 3.

Melting Temperature and Glass Transition Temperature 
Measurements. The melting temperature and glass transition 
temperature of the samples were measured with a differential 
scanning calorimeter (Perkin-Elmer DSC-7) at a heating rate 
of 10 oC/min from 30 to 350 oC under a nitrogen atmosphere.

Alkali Weight Loss Measurements. 5% alkali aqueous solu-
tion was heated to its boiling point, and then a round sample 
was added into this solution. The solution was stirred and then 
washed with distilled water, and finally dried in a vaccuum oven. 
The weight loss of the sample was calculated by the following 
equation.

Weight loss (%) =
0

10 )(
W

WW −
(1)

where W0 and W1 are the weight of the sample before and after 
alkali treatment, respectively.

Inherent Viscosity Measurements. The specimens were dis-
solved in phenol/tetrachloroethane (60/40 weight ratio) mixed 
solvent at 130 oC. The concentration was measured using an 
Ubbelohde viscosimeter 1C type at 30 oC, and inherent viscosity 
([η]) was calculated from the Solomon-Ciuta equation.10

2
1

)]ln(2[1][ rspc
ηηη −= (2)

where ηsp is the specific viscosity, ηr is the relative viscosity, 
and c is the concentration of polymer solution. 

Shrinkage Measurements. The fibers were configured in a 
hoop form and hung on a clip of 0.7 g, and the length (L1) of 
the hoop was then measured. The hoop was added into a glass 
tube in a damp contraction percentage measurement device 
and dipped at 100 ± 1 oC for 30 min. Two hours after removing 
the hoot from tube, the length (L2) of the hoop was measured. 
The shrinkage was calculated according to the following 
equation. 

Wet shrinkage ratio (%) = 100
1

21 ×
−
L

LL
(3)

Strength and Elongation Measurements. A tensile test was 
conducted using an Instron mechanical tester (Fafegraph-M and 
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Figure 2. Tenacity (a) and elongation (b) of side by side conjugate fibers
prepared from different experimental conditions. 
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Figure 3. Shrinkage ratio of side by side conjugate fibers prepared from
different experimental conditions. 
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Figure 4. Crimp ratio of side by side conjugate fibers prepared from
different experimental conditions. 

Textecho Co., Germany) at a temperature of 25 oC and relative 
humidity of 65%. The specimen length was 100 mm and the 
tensile speed was 200 mm/min. All mechanical property values 
were obtained by averaging ten experimental values.

Evaluation of Dyeing Characteristics. To evaluate the dyeing 
quality, Lumacron Black SE-3G was used as a dye. 2% dye (fib-
er weight was used as a base) was diluted to a liquid ratio of 1:20. 
The samples were dyed at 100 oC for 30 min and then washed 
with distilled water at 80 oC for 10 min. The surface color di-
fference (K/S) of the samples was calculated by using equ-
ation (4).

R
R

S
K

2
)1( 2−

= (4)

where R is reflexibility, K is the light absorption, and S is the 
scattered coefficient at a wavelength.

Results and Discussion

Side by Side Conjugate Spinning. Side by side conjugate 
fibers were prepared according to the radiation conditions, as 
shown in Table 1. The side by side conjugate fiber is a superfine 

fiber wherein a circular section is invided with a parallel straight 
line. The properties of the side by side conjugate fibers were 
investigated by measurements of the tenacity and elongation.

Figure 2 shows the tenacity and elongation of fibers prepared 
under different experimental conditions. When the viscosity in-
creased, the tenacity of the side by side conjugate fibers increas-
ed, whereas the elongation decreased.3,7 

To investigate the effect of viscosity on the properties of the 
conjugate fibers, the shrinkage ratio of fibers prepared under 
different experimental conditions was measured, and the results 
are shown in Figure 3. As can be seen in the figure, the conjugate 
fibers showed a high dry shrinkage ratio and a low wet shrinkage 
ratio compared with SD fibers.

Figure 4 shows the crimp ratio of side by side conjugate 
fibers prepared under different experimental conditions. The 
crimp ratio of the conjugate fibers was found to be lower than 
that of SD fiber. This is due to introduction of a ring structure 
in CHDM into the polymer chain.

Sea-island Conjugate Spinning. The sea-island type fibers 
show CHDM-modified Co-PET (island ingredient) distributed 
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Figure 5. Effect of 2nd G/R temperature on the tenacity and elongation
for sea-island type conjugate fibers. 
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Figure 6. Effect of 2nd G/R temperature on the wet shrinkage ratio 
and dry shrinkage ratio for sea-island type conjugate fibers. 

 90oC
 95oC
 100oC

                            120          122           124           126           128            130

                                  2nd G/R temperature (oC)

Te
na

ci
ty

 (g
/d

)

3.4

3.3

3.2

3.1

(a)

90 oC
95 oC
100 oC

 90oC
 95oC
 100oC

                            120          122           124           126           128            130

                                  2nd G/R temperature (oC)

E
lo

ng
at

io
n 

(%
)

3.7

3.6

3.5

3.4

3.3

3.2

(b)

90 oC
95 oC
100 oC

Figure 7. Effect of 1st G/R and 2nd G/R temperature on the tenacity
(a) and elongation (b) for sea-island type conjugate fibers.

in sea ingredient at the fiber section. To study characteristics of 
sea-island conjugate fibers, the tenacity and elongation were 
measured at a 1st G/R temperature of 95 oC and 2nd G/R speed 
of 4250 m/min, and the results are shown in Figure 5. The results 
indicate that the drawing ratio and 2nd G/R temperature did not 
significantly affect the physical properties, i.e. tenacity and elon-
gation.7

Figure 6 shows the effect of 2nd G/R temperature on the 
wet shrinkage ratio and dry shrinkage ratio for the sea-island 
type conjugate fibers. Both the wet shrinkage ratio and dry 
shrinkage ratio of the conjugate fibers decreased with increasing 
2nd G/R temperature.

Figures 7 and 8 show the effects of 1st G/R and 2nd G/R tem-
peratures on the physical properties and shrinkage ratio for 
sea-island type conjugate fibers. As shown here, the physical 
properties of the fibers did not show a clear tendency with 
different 1st G/R temperature. In contrast, when the 2nd G/R 
temperature was increased, the tendency of the fibers incresed 
and the elongation of the fibers decreased. The wet shrinkage 
ratio and dry shrinkage ratio of the conjugate fibers decreased 

with increasing 2nd G/R temperature, as shown in Figure 8.
Figure 9 shows the weight loss of regular PET fiber and Co- 

PET fiber at different reduction times. The weight loss curve 
can be divided into two stages. The first stage is characterized 
by high weight loss, from 0 to 30 min. The second stage, above 
this time, features low weight loss. The Co-PET fiber showed 
higher weight loss than that of regular PET fiber produced 
under the same conditions. 

Figure 10 shows the K/S values of regular PET fiber and 
5% CHDM-containing Co-PET fiber with different dyeing 
temperatures. As can be seen here, the K/S value of Co-PET 
fiber is lower than that of regular PET fiber under the same 
conditions.11

Split Type Conjugate Spinning. Split type conjugate fibers 
were prepared according to the experimental condictions listed 
in Table 3. The properties of the split type conjugate fibers were 
measured, and the results are shown in Table 3.

In order to examine the heat shrinkage during fiber process-
ing, the shrinkage in the length and width directions before and 
after calendering was measured. The dry shrinkage of nonwoven 
as a function of temperature before and after calendering is 
shown in Figure 11. The dry shrinkage of the nonwoven before 
calendering is higher than that of the nonwoven after calender-
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Figure 8. Effect of 2nd G/R temperature on the  wet shrinkage ratio 
(a) and dry shrinkage ratio (b) for sea-island type conjugate fibers. 
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Figure 9. Comparison of weight loss of regular PET and Co-PET at 
different reduction times. 
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Figure 10. Comparison of K/S values of regular PET and Co-PET
with 5% CHDM in different dyeing temperatures. 
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Figure 11. Dry shrinkage ratio of nonwoven as a function of tempera-
ture before and after calendering. 
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Figure 12. Weight loss behavior of nonwoven prepared from orange 
spilt type conjugate fibers. 

ing at a temperature range of 80 - 180 oC.
Weight loss experiments were performed at 180 oC and 3% 

NaOH solution, and the weight loss was measured at 5 minute 
intervals. Figure 12 shows the weight loss behavior of a non-
woven prepared from orange spilt type conjugate fibers. The 

weight loss of the fibers increased with increasing time. After 
10 min, the theoretical weight loss (30%) was achieved.
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Figure 13. SEM images of spilt behaviors as a function of temperature
in orange type spilt conjugate fibers. 

SEM images displaying spilt behaviors as a function of tem-
perature in orange type spilt conjugate fibers are shown in 
Figure 13. As can be seen in the figure, the orange type spilt 
was easily produced at a temperature range of 120 - 140 oC.12

Conclusions

Conjugate fibers were prepared from Co-PET resin using 
three spinning methods, and the properties of the fibers were 

investigated using several techniques. The tenacity of side by 
side conjugate fibers was increased and the elongation was 
decreased when viscosity was increased. The tenacity and elon-
gation of sea-island conjugate fibers were significantly affected 
by the drawing ratio and 2nd G/R temperature. The sea-island 
conjugate fibers showed a lower weight reduction ratio and a 
lower K/S value as compared to regular PET fabricated under 
the same conditions. The weight loss of orange spilt type con-
jugate fibers increased with increasing time and the theoretical 
weight loss was achieved at 10 min. The SEM results indicated 
that orange type spilt was readidy produced at a temperature 
range of 80 - 180 oC.

Acknowledgments. This research was supported by a grant 
from the Fundamental R&D Program for Core Technology of 
Materials, funded by the Ministry of Knowledge Economy, 
Republic of Korea.

References

  1. Whinfield, J. R. Nature 1946, 158, 930.
  2. Carothers, W. H. Collected Papers Interscience; New York, 1940. 
  3. Wu, G.; Li, Q.; Cuculo, J. A. Polymer 2000, 41, 8139.
  4. (a) Kim, J. Y.; Kim, S. H.; Kikutani, T. J. Polym. Sci. B: Polym. 

Phys. 2004, 42, 1218. (b) Shin, C. H.; Seo, J, M.; Bae, J. S. J. Ind. 
Eng. Chem. 2009, 11, 748.

  5. (a) Mohn, R. N.; Paul, E. R.; Barlow J. W.; Cruz, C. A. J. Appl. 
Polym. Sci. 1979, 23, 575. (b) Im, J. S.; Jang, J. S.; Lee, Y. S. J. 
Ind. Eng. Chem. 2009, 15. 914.

  6. Smith, W. A.; Barlow, J. W.; Paul, E. R. J. Appl. Polym. Sci. 1981, 
26, 4233.

  7. Grasser, W.; Schmidt, H. W.; Giesa, R. Polymer 2001, 42, 8517.
  8. Needles, H. L.; Holmes, S.; Park, M. J. J. Soc. Dyers Color. 1990, 

106, 385. 
  9. Bang, H. J.; Kim, H. Y.; Jin, F. L.; Park, S. J. Bull. Korean Chem. 

Soc. submitted for publication.
10. Delpech, M. C.; Coutinho, F. M. B.; Habibe, M. E. S. Polym. Test. 

2002, 21, 411.
11. Lin, C. J.; Wang, Y. C.; Lin, L. D.; Chiou, C. R.; Wang, Y. N.; Tsai, 

M. J. J. Mater. Process. Tech. 2008, 198, 419.
12. Jin, F. L.; Park, S. J. Bull. Korean Chem. Soc. 2008, 29, 2521.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


