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AaHa Tema € Haa3BU4YaNHO aKTyaJibHOIO, TaK SIK nanip € oAHUM
3 OCHOBHUX BUTPaTHUX MaTepianis Anga ApyKy npoaykuir.
XapakTepucTuku 6aHKHOTHOro nanepy NOBUHHI 3ab0e3ne4ynTn
CcTabinbHICTb BiATBOPEHHS APYKOBAHOro 300pa)xxeHHs. B Toi xe
Yyac NoTpPiGHO 3MEeHLUTU BapTiCTb MOro BUrOTOBJIEHHSA 32 YMOBU
30epeXxeHHs APYKapCbKO-TEeXHIYHMX NOKa3HUKIB Ha BigNoBigHOMY
piBHi, KOTpi 3a0e3nevaTtb sAKicTb 6aHKHOT. Ha cborogHilHi AeHb
AN APYKY 6aHKHOT BUKOPUCTOBYETbLCS Nanip Ha menamiHpop-
ManbAerigHiin OCHOBI, NPOTe NOro BUroTOBJIEHHS € AOPOXUYUM,

a sunapu ¢popmanbgeriny € He0e3neyHMMn gns 3nopoB’sa
o6cnyroBylo4oro nepcoHany. JocnipkeHHs 6esgpopmanbaerigHux
3pa3kKiB nanepy TakoXx nos’si3aHe 3i 3MiHaMU B CBiTOBUX TEHAEH-
LifiX CTOCOBHO BUKOPUCTaHHA 6e3dopManbaerigHux npoknemnok.
Sapaui gocnigXXeHHs: aHani3 Ta NOPIBHAHHSA APYKAPCbKO-TEXHiY-
HUX XapakKTepucTnk 6aHKHOTHOro nanepy Ha 6eadopmanbpe-
riaHi ocHOBI Ta Nnanepy Ha menamiHdopmanbaerigHiin OCHOBI.
HaykoBa HOBM3Ha AOCRiOKEeHHS NOJIira€ B BU3HA4Y€eHHi BigMiH-
HOCTi MiX niHiiHOI0 aedopmaLuieto nanepie 3 6eadpopmanb-
AEerigHoI0 NPOKJIeAKOI0 | TUPaXXHUM nanepom (3 menamiH-
dopmanbaerigHoIo NPoKIEenKolo).

JAaHHag Tema sBnseTcs Ype3Bbl4aliHO aKTyaJIbHOM, TakK KaKk 6ymara
SIBNIIeTCS OAHMM U3 OCHOBHbIX PAaCXOAHbIX MaTepnanos Ang
neyartv npoaykummu. XapakrepucTtuku 6aHKHOTHO Oymaru
AOJDKHbI 06ecne4ynTb CTabUIbHOCTb BOCNPON3BEAEHUS NeYaTHOro
nsoo6paxeHus. B To ke BpeMs HY)KHO YMEHbLUUTb CTOMMOCTb €ro
M3roToBMIEHUS NMPU YCNOBUU COXPAHEHUS Ne4YaTHO-TEXHNYECKNX
nokasartesieit Ha COOTBETCTBYIOLLEM YPOBHE, KOTOpble o6ecneyart
Ka4yecTBO 6aHKHOT. Ha cerogHsaWHWIA AeHb ANnsa ne4aTtn 6aHKHOT
ucnonb3yetcs 6ymara Ha menamuHodopManbaerugHo OCHoBe,
OQHaKo ee U3roToBsieHns 6onee goporoe, a ucnapeHna Gpopmalnb-
Aernaa siBnsioTCs onacHbIMU A1 340P0BbS 00CNY)XUBaIOLWEro
nepcoHana. UccnepoBaHue 6e3dpopmanbaerngHbix oOpasuoB
Gymaru TaKke CBA3aHO C UBMEHEeHUS MU B MUPOBbIX TEHAEHLMAX
OTHOCMTEJIbHO UCMNOJIb30BaHUs 6e3dopmanbaerugHbix NPoKeek.
3apauv uccnepoBaHUus: aHanU3 U CpaBHEHUE NeYaTHO-TeXHU-
YeCcKUX XapaKTepucTuk 6aHKHOTHOW Gymarn Ha 6e3dopmans-
AervaHoi ocHoBe n 6ymaru ¢ menamvmHogopManbaernaHom
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ocHoBoM. HayyHas HOBU3Ha uccneaosaHus 3akKJilo4aeTcs
B onpeaeneHnu oTAInYMii MeXay IMHeliHon aedpopmaumnein oymar
c 6esdopmanbaermgHoit NPOKIENKon U TUpaXxxHoi 6ymaroi
(c menamunHodopmanbaerngHon NPOKIENKON).

Problem statement

Paper is one of the basic con-
sumable materials which are used
for printing products. Properties of
banknotes paper should provide
stability of reproduction of the
printed image. Besides, banknote
paper properties are an extremely
important factor in ensuring dura-
bility of banknote printing products.
In terms of durability high degree of
sizing would be the most desirable,
what would provide a non-porous
surface of the substrate, but,
another important requirement for
paper is the necessity of ink pene-
tration into the paper for its fixing to
sheet. That's why the degree and
method of sizing are chosen opti-
mally by two opposing factors -
adhesion of inks and soiling resist-
ance [1]. At the same time the cost
of the paper manufacturing must
be reduced providing preservation
of printing properties at the appro-
priate level, which will ensure the
quality of the banknotes.

Nowadays, for banknotes
printing process the paper on
melamine-formaldehyde basis is
used. However, formaldehyde
belongs to the third class of haz-
ardous substances, is a strong
allergen and a carcinogen, and
causes irritation of the skin and
mucous membranes. Evaporation
of formaldehyde is hazardous both
for health of manufacture employ-
ees and, according to the latest
data, for users of products, which
contain formaldehyde [2].

So the latest global trends are
use of formaldehyde free sizing of
paper, particularly for the ban-
knotes production [3] using sizing
on basis of polyamide-epichloro-
hydrin resins [4].

Having undeniable advantages
over formaldehyde sizing con-
cerning environmental production
and non-toxic for users, formalde-
hyde free types of paper may have
the worse printing properties and
resistance to deterioration [4], so
the use of such types of paper in
the banknotes production requires
further researching.

Purpose

Purpose is a research and
comparison of printing properties
of banknote paper with formal-
dehyde free sizing and paper
with melamine-formaldehyde
sizing.

Research results

The samples of four types of
banknote paper were used in the
research:

— Single-layer tirage paper with
melamine-formaldehyde sizing;

— Double-layer experimental
paper of three types (with
melamine-formaldehyde and
formaldehyde free sizing).

To start prototypes comparison
the input control of banknote
paper was carried out according to
the documentation requirements.
Properties of all types of paper are
given in Table 1.
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Table 1
The properties of banknote papers
Pos . ' Experimen- | Experimen- Experimen-
No Indicator name Tirage tal 1 tal 2 tal 3
1 Number of layers Single-layer| Double- | Double- Double-
layer layer layer
2 Sizing MF* MF FF** FF
3 |Grammage, g/m’ 87.0 82.7 82.8 91.4
4 [Thickness (outside the
watermark), um 109+3.0 108+2 109+2 123+2
5 |Excess paper thickness
on watermark, um - 12 11 8
6 [Bursting strength, N:
— in machine direction 113 125 112 120
— in cross-machine
direction 61 65 58 63
7 [Tensile elongation, %
— in machine direction: 5.0 5.6 5.8 5.6
— in cross-machine
direction 10.6 10.6 9.9
8 [Folding endurance:
— in machine direction 5422 5538 5402 5431
— in cross-machine
direction 3421 6375 2881 3395
9 Water absorptivness, g/m’
(Cobb,,):
— top side of paper 31.5+2.0 | 27.0+3.0 | 31.0+4.5 36.5+2.0
— wire side paper 30.5£3.0 | 42.0+3.0 | 34.5+5.0 38.0+3.0
10 Wet strength (machine
direction), % 46.7 44.2 43.4 45.9
11 Opacity, % 90.0 88.5 915 925
12 [Roughness, cm®/min
top side / wire side 377/384 447/431 316/327 367/321
13 [Surface strength 18 18 18 18
14 |Linear elongation (cross-
machine direction), % 2.0 1.8 1.9 1.9
15 [Tearing resistance
(machine direction), mN 870 840 710 925
16 |Ash content, % 2.4 2.1 2.7 2.6
17 |pH water extract 6.6 6.9 7.7 7.4
18 Moisture content, % 6.8 71 6.8 6.6

* MF — melamine-formaldehyde sizing, FF** — formaldehyde free sizing.




TEXHOJIONNIYHI

NMPOUECMU

Analysis of the paper proper-
ties shows that the formaldehyde
free types of paper (Experimental
paper 2, Experimental paper 3)
have a slightly worse indices of
folding endurance, wet absorp-
tiveness, bursting strength, com-
pared with a double-layer paper
with melamine-formaldehyde siz-
ing (Experimental paper 1), howe-
ver, the properties of formaldehyde
free double-layer paper is slightly
different from the tirage paper,
which is single-layer with
melamine-formaldehyde sizing.

After the quality measuring
paper sheets were printed by off-
set printing method on machine
Super-Simultan 312 by tirage inks
at a speed of 8.5 thousand sheets
per hour under climate conditions
in the pressroom: the tempera-
ture: 21.7+0.1 °C, relative humidi-
ty: 50+2.0 %. During the printing
process selective quality control
of offset products was carried out.
For a more objective comparative
evaluation pile was formed, which
contained 100 sheets of each type
of research paper and 100 sheets
of tirage paper.

Ink-perception estimation for
all types of paper was made
by means of measuring the opti-
cal density of offset inks on
sheets — semi-finished products.
Measurements were carried out
on the front and back side of
sheets on Autosmart (Color-
Chek) integrated into the ma-
chine  Super-Simultan 312.
The results of optical density
measurement for different offset
inks are given in Table 2, 3. These
data show that the tirage and
experimental papers have almost
the same value of the optical
density of sheets, as well as the
deviation of optical density for
each ink.

Besides, it was found that dry-
ing time of offset semi-finished
products was 7 days on formalde-
hyde free types of paper, while this
index was 16 days for types of
paper with melamine-formalde-
hyde sizing.

At the next stage, offset semi-
finished products were printed by
intaglio printing (steel engraving)
on machine Super-Orloff-
Intaglio.

Table 2

Offset inks optical density on sheets (front side) for experimental
and tirage types of paper

Ink

Banknote paper red light- brown azure | violet- violet | dark-
types brown pink red

- 034 056 0.70 | 0.61 049 | 0.60 | 092
irage +0.01  *0.01 | 0.02 | #0.01 | #0.01 | 0.01 | *0.01
Exoerimental 1 | 0-35  0.58 072 | 062 | 0.53 0.61 | 0093
perimental t | 1901 +0.02 | +0.03 | +0.01 | #0.02 | #0.01 | +0.01
Eerimental2 | 034 056 069 | 0.61 0.50 0.60 | 0.92
perimenta +0.01  +0.01 | *0.02 | +0.01 | +0.01 | =0.01 | +0.02
Exoerimental3 | 0:34  0.56 068 | 0.62 | 050 0.60 | 0.92
Rerimenta +0.01  #0.01 | #0.02 | *0.01 | #0.01 | 0.01 | +0.02
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Table 3

Offset inks optical density on sheets (back side) for experimental

and tirage types of paper
Ink
Banknote red | light- [prown| azure| violet- | violet| grayis| pink | dark- violet-
paper types brown pink h- red black
nink

Tirage 0.35 | 0.27 |0.52|0.27 | 0.47 | 0.33|0.39 | 054 | 0.97 0.99
g +0.01| £0.01 [+0.01/£0.01| +0.01 [+0.01|+0.02| +0.01 | £0.01 +0.02
Experimental 1| 0:36 | 029 (0531028 | 0.48 | 0.34 | 0.41 | 0.55 | 0.99  0.99
P #0.01| +0.01 [+0.01{+0.01| +0.01 [+0.02|+0.01| £0.01 | £0.01 +0.01
Experimental 2| 0:35 | 026 |0.51]0.27 | 0.47 | 0.33 | 0.39 | 054 | 0.96 0.98
P #0.01| +0.01 [+0.01{+0.01| £0.01 [+0.01|+0.02| +0.01 | #0.01 +0.01
Experimental 3| 0:35 | 026 |0.51]0.26 | 0.47 | 0.33 | 0.39 | 054 | 0.98  0.99
p +0.02| £0.01 [+0.01/%0.01| £0.01 [£0.01|+0.01| +0.01 | £0.01 *0.01
One of the features of intaglio  sion measuring 10" mm. After

printing is the usage of viscous
paste inks on the basis of the
organic solvent-wax. Owing to
heat of plate cylinder of presses
(printing machines) of intaglio
printing to 80-82 °C ink (or rather,
wax compound) is being melted,
that changes its rheological prop-
erties (decreasing viscosity and
increasing flow ability), increasing
the adhesion and penet-
ration into the structure of the
paper substrate. Moreover, the ink
is transmitted at high pressure —
linear pressure between the plate
cylinder and print cylinder during
the intaglio printing process is up
to 1000 kN/m [5]. All mentioned
causes the deformation of sheets
during the printing process. So
after intaglio printing offset image
was measured again to determine
possible linear deformation during
intaglio printing process.

For measurement nine sheets
of each paper type were chosen.
Measurements were carried out by
a special ruler Herlinger with preci-

obtaining data on deformation
indices for nine sheets arithmetic
mean X was calculated using the
formula (1). Deformation indices
are given in Table 4.

(1)

X==¥ X,

n
i=1

S|=

where x; — date of i-th measure-
ment; n — measurement number.

The data in Table 4 allow us to
make conclusion, that all resear-
ched types of paper have deforma-
tion of offset image after intaglio
printing. However, types of paper
with formaldehyde free sizing have
the smallest total deformation.

The data on size of intaglio
image for researched types of
paper are given in Table 5. Drying
time of intaglio printing inks was
the same for all types of paper
(72 hours).

The data in Table 4 and 5 allow
us to make conclusion that as off-
set so intaglio images have minor
deviations which don’t exceed
requirements indicators [6].
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Table 5
Intaglio image size for different types of paper
Intaglio image size, mm
Banknote
paper types
Flap Automate Tail Anti-Automate
Tirage 568.1 524.9 567.9 524.6
Experimental 1 567.9 525.0 567.9 524.7
Experimental 2 568.0 524.9 567.9 524.7
Experimental 3 568.1 524.9 568.0 524.6
14
1.2
€
1S 14
c MW tirape
kel
© 0.8 1 A Experimental 1
g 0.6 - [@ Experimental 2
:g’ 04 4 [0 Experimental 3
5 k
s}
~ 0.2

Types of paper

The total deformation of offset image during intaglioprinting
(in absolute value) for different types of paper

Next stage of technological
process is numbering on machine
Super-Numerota Il with UV fixing.
Selective quality control of printed
sheets carried out during printing
process didn’t detect significant
defects of image. It was also
found, that drying time for num-
bering printing inks was identical
for all types of the paper —
72 hours.

Conclusions

Analysis of all researched
types of paper properties
showed that the formaldehyde
free types of paper have a slightly
worse indices of folding
endurance, wet absorptiveness,

bursting strength, compared with
a double-layer paper with
melamine-formaldehyde sizing,
but the properties of formalde-
hyde free double-layer paper is
slightly different from the tirage
paper, which is single-layer with
melamine-formaldehyde sizing.
Thus, the production of double-
layer paper with formaldehyde
free sizing allows getting the
paper possessing properties not
worse than tirage paper.

The tests for compliance with
standards of printing properties
for formaldehyde free banknote
paper and banknote paper with
melamine-formaldehyde sizing
were carried out.
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Optical density of offset image
and linear deformation of offset
printing image during intaglio
printing process were measured.

Ink-perception of offset printing
inks assessed by means of their
optical density deviation on sheets
of experimental and tirage types of
paper was in permissible limits.

Drying time for offset semi-fin-
ished products on formaldehyde
free types of paper more than
twice less than for tirage paper:
for formaldehyde free types of
paper it is 7 days, while for paper

with melamine-formaldehyde siz-
ing — 16 days.

Drying time for intaglio and
numbering printing inks are the
same both for experimental and
for tirage paper (72 hours).

The results of the linear defor-
mation tests for offset image on
sheets after intaglio printing
showed that all researched types of
paper have offset image deforma-
tion after intaglio printing. However,
the paper with formaldehyde free
sizing demonstrated the smallest
total deformation.

1. H. A. M. de Heij. Durable banknote paper. — De Nederlandsche Bank N. V.,
Amsterdam, Netherlands. — March, 1995. — pp. 1-11. — De Nederlandsche
Bank NV. — Shliakh dostupu : http://www.dnb.nl/binaries. 2. S. Norliana A. S.
Abdulamir, F. Abu Bakar and A. B. Salleh. The health risk of formaldehyde to
human beings // American Journal of Pharmacology and Toxicology. — 2009. —
vol. 4(3). — pp. 98-106. 3. Nicolas Normand, Arjowiggins Security. How Green is
your Banknote. — Currency Conference, Prague, October 12-15, 2008. —
Shliakh dostupu : http://currencyresearch.com/conferences/currency-confer-
ence. 4. Tom Lindstrom, Lars Wagberg and Tomas Larsson. On the nature of joint
strength in paper — a review of dry and wet strength resins used in paper manu-
facturing // Proc. 13th Fundamental Research Symposium, pp. 457-562,
Cambridge, September 2005. 5. QHumknonegms no nevyaTHbLIM CPEeACcTBaM
nHdopmaummn. TexHonornum n cnocobbl nponseoacTea / fenbmyT KunxaH; MNep. ¢
HeM. — M. : MI'YM, 2003. — 1280 c. 6. TY Y 22.2-21575489-003:2008
«BaHKHOTN. TEXHIYHI BUMOIrM 4O BUKOHAHHS».

1. H. A. M. de Heij. Durable banknote paper. — De Nederlandsche Bank N. V.,
Amsterdam, Netherlands. — March, 1995. — pp. 1-11. — De Nederlandsche
Bank NV. — Shliakh dostupu : http://www.dnb.nl/binaries. 2. S. Norliana A. S.
Abdulamir, F. Abu Bakar and A. B. Salleh. The health risk of formaldehyde to
human beings // American Journal of Pharmacology and Toxicology. — 2009. —
vol. 4(3). — pp. 98-106. 3. Nicolas Normand, Arjowiggins Security. How Green is
your Banknote. — Currency Conference, Prague, October 12-15, 2008. —
Shliakh dostupu : http://currencyresearch.com/conferences/currency-confer-
ence. 4. Tom Lindstrom, Lars Wagberg and Tomas Larsson. On the nature of joint
strength in paper — a review of dry and wet strength resins used in paper manu-
facturing // Proc. 13th Fundamental Research Symposium, pp. 457-562,
Cambridge, September 2005. 5. Jenciklopedija po pechatnym sredstvam infor-
macii. Tehnologii i sposoby proizvodstva / Gel’mut Kiphan; Per. s nem. — M. :
MGUP, 2003. — 1280 s. 6. TU U 22.2-21575489-003:2008 «Banknoty.
Tekhnichni vymohy do vykonannia».

PeuenseHT — B. I1. LLepcTioK, A.X.H.,
npodecop, HTYY «KTIl»

Hapjnwna no pepakuii 26.09.13

11




<<
  /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
  /CreateJDFFile false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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




