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Abstract Binderless particleboards were manufactured
from sugi (Cryptomeria japonica D. Don) heartwood and
sapwood by hot-pressing (pressure: 5 MPa; temperatures:
180°, 200°, and 220°C; times: 10, 20, and 30 min), and the
board properties [internal bonding (IB), thickness swelling
(TS), water absorption (WA)] were investigated to evaluate
the self-bonding ability. The IB, TS, and WA of the boards
from sugi heartwood were better than those of the boards
from sugi sapwood at any hot-pressing condition. There-
fore, it was suggested that the self-bonding ability of sugi
heartwood was superior to that of sugi sapwood. Then, sugi
heartwood and sapwood powder with grain size 10 um were
used as a binder for plywoods. Four kinds of plywood were
manufactured from the combination of powder and veneer,
both of which were prepared from sugi heartwood and
sapwood under the same hot-pressing conditions as the
binderless particleboard, and the adhesive shear strength
and wood failure of the plywood were investigated. As a
result, the plywood composed of sugi heartwood veneer
met the second grade of JAS for plywood, when either
powder was used as a binder, when they were pressed at
200°C for 20-30 min and 220°C for 10 min.
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Introduction

Much research has recently been performed on manufac-
turing wood-based materials without synthetic adhesives
from the environmental aspect. In particular, the self-
bonding ability of lignocellulosic materials is attracting a
great deal of interest as one of the effective means to manu-
facture wood-based materials without any adhesives.
However, there are few studies on manufacturing wood-
based materials that consist of large elements such as
plywood and laminated lumber without adhesives, because
the application of the self-bonding ability of lignocellulosic
materials is still limited to the manufacture of binderless
board, extrusion, molding material, and vibration
welding."™

Among the lignocellulosic materials, a kenaf (Hibiscus
cannabinus L.) core is considered to be a good raw material
for binderless board because kenaf core binderless board
had high internal bonding (IB).” In our previous study,’
we thought that the kenaf core had an excellent self-bonding
ability and used it as a binder for plywood. The result
showed that fine kenaf core powder played an effective role
as a binder under appropriate manufacturing conditions.
However, the plywood could not meet the requirements for
the second grade of plywood by the Japanese Agricultural
Standard (JAS) because of its low water resistance
properties.

As for the binderless boards, it has been considered that
the lignocellulosic material, which is rich in hemicellulose,
would give an advantage in the mechanical and physical
properties of binderless boards. However, it has been
reported that the water resistance properties, thickness
swelling (TS), and water absorption (WA) of kenaf core
binderless boards were relatively low, whereas the IB was
very high, regardless of its high hemicellulose content.”
Considering results of both kenaf core binderless boards
and plywood bonded with kenaf core powder, it seemed
that the high hemicellulose content of raw material would
not always give an advantage in the water resistance proper-
ties of binderless boards and plywood. Therefore, it was



recommended that a wood powder that is richer in lignin
but poorer in hemicellulose than kenaf core powder be used
as a binder to improve the water resistance properties of
plywood.

Because sugi (Cryptomeria japonica D. Don) is one of
the most popular raw materials in the wood industry of
Japan, a large amount of sugi waste wood is generated in
the manufacturing process. Although most of these wastes
are effectively used as raw materials for conventional par-
ticleboard and fiberboard, it is desirable to manufacture
these boards without using adhesives. However, so far it has
been reported that it is difficult to manufacture binderless
board with good performance from wood just by
hot-pressing.”'’

In this study, binderless particleboards were manufac-
tured from sugi heartwood and sapwood by hot-pressing,
and the self-bonding ability of the board was investigated.
Then sugi heartwood and sapwood powder at particle size
10 um were used as a binder for plywood, and the adhesive
shear strength and wood failure of the plywood were
investigated.

Materials and methods
Manufacture of binderless particleboard

Sugi (Cryptomeria japonica D. Don) heartwood and
sapwood were used as raw materials. A part of commercial
veneers of sugi heartwood and sapwood that were prepared
for plywood were cut into chips, then crushed into particles
with a Wiley mill (WT-150; Miki Seisakusho, Japan) until
the particles could pass through a 1-mm screen. Sugi heart-
wood and sapwood particles with moisture content of 8 %—
9% were manually formed into a homogeneous single-layer
mat using a forming box. The mats were pre-pressed and
then pressed with a hot-press machine under various hot-
pressing conditions (Table 1). The dimensions of binderless
particleboards were 200 x 200 x 5 mm, and the target densi-
ties were 0.8 and 1.0 g/lem’. One board was manufactured
under each hot-pressing condition.

Considering the application of fine sugi powder as a
binder for plywoods, binderless particleboards themselves
should be manufactured from fine sugi powder to evaluate
the self-bonding ability of sugi precisely. Unfortunately,
such fine sugi powder with an average grain size of approxi-
mately 10 um was too small to manufacture binderless
boards. However, it was considered that the mechanism of

Table 1. Hot pressing condition for binderless particleboard and
plywood

Pressure (MPa) Temperature (°C) Time (min)
5.0 180 30
5.0 200 10
5.0 200 20
5.0 200 30
5.0 220 10
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the self-bonding of sugi was not so different between parti-
cles and fine powder. Therefore, in this study, the self-
bonding ability of sugi was evaluated based on the properties
of binderless boards manufactured from sugi particles
(<1 mm).

Evaluation of binderless particleboard properties

The properties of binderless particleboards were evaluated
in accordance with the Japanese Industrial Standard (JIS)
for fiberboards (JIS A 5905, 2003)." Four specimens of 50
x 50 x 5 mm were prepared from each board for the internal
bonding (IB) test. The IB test was conducted by using a
universal testing machine (Instron 4204). Four specimens of
the same size were prepared from each board for thickness
swelling (TS) and water absorption (WA) tests after soaking
in water at 20°C for 24 h.

Manufacture of plywood

Commercial veneers of sugi heartwood and sapwood were
used. The dimensions were 240 (T) x 240 (L) x 3 (R) mm;
moisture content was 6%-10%. Powder was prepared from
sugi heartwood and sapwood particles that were prepared
for binderless particleboard. Particles that were smaller
than 1 mm were further processed into fine powder (grain
size, approximately 10 um) with a vibration ball mill for
72 h, after vacuum drying. Then, fine sugi heartwood and
sapwood powder adjusted to a moisture content of 8%-9%
was uniformly spread over sugi heartwood or sapwood
veneers at 200 g/m’ using a screen. Three veneers were
laminated and hot-pressed under the same hot-pressing
conditions as the binderless particleboards (Table 1). Two
plywoods were manufactured from the combination of
veneer and powder under each hot-pressing condition. Dis-
tance bars of 4-mm thickness were set on both sides of the
laminated veneers during hot-pressing to avoid explosion
of plywood caused by excessive compression of veneers.

Tensile shear test of plywood

A total of 32 specimens of 75 X 25 x 4 mm were prepared
from two plywoods manufactured under each hot-pressing
condition. A tensile shear test was performed in dry and
wet conditions using an universal testing machine (Auto-
graph AG-IS 100 kN; Shimadzu, Japan); then, adhesive
shear strength and wood failure were measured in accor-
dance with the Japan agricultural standard (JAS) for
plywood.” Half the specimens were tested in dry condi-
tions, and the others were tested in wet conditions after
soaking in 60°C water for 3 h. Thickness swelling (TS;) and
water absorption (WA;) of the plywood were also mea-
sured after soaking in 60°C water for 3 h. TS, and WA,
were calculated from the following formulas.

TSP(%)=¥X100 (1)

1
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W, =W,

1

WA, (%)= x 100 2)
where T, and T, are the thickness of specimens before and
after soaking in water, respectively, and W, and W, are the
weight of specimens before and after soaking in water,

respectively.

Scanning electron microscopy (SEM) observation of glue
line of plywood

The glue line of plywood after the tensile shear test in dry
and wet conditions was observed by using a SEM (Hitachi
S-4000) to investigate the adhesive condition.

Results and discussion
Internal bonding of binderless particleboard

Figure 1 shows the relationship between board density and
IB of sugi binderless particleboard pressed at 200°C for
20 min. Although IB was extremely low (<0.1 MPa) at the
density of 0.8 g/cm’, regardless of raw material, it increased
sharply at 1.0 g/cm’. In addition, IB of the boards from
sugi heartwood was higher than that of boards from sugi
sapwood.

In general, the IB of binderless boards tends to increase
with increasing board density. Xu et al."” reported that low-
density binderless particleboards could be manufactured
from a kenaf core using steam injection pressing. They
manufactured binderless particleboard with an IB of
0.1 MPa at a density of 0.2 g/cm’. Okuda and Sato’ success-
fully manufactured binderless board from kenaf core
powder with an IB of 5.7 MPa at a density of 1.0 g/cm’ by
hot-pressing. Comparing the binderless boards from kenaf
core and sugi, it seemed that sugi binderless particleboard
with high IB could be manufactured when the board density
was relatively high. This result suggests that sugi powder
would play an effective role as a binder when they are
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Fig. 1. Relationship between board density and internal bonding (IB)
of sugi binderless particleboard pressed at 200°C for 20 min
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Fig. 2. Influence of pressing temperature and time on IB of sugi bind-
erless particleboard at density of 1.0 g/cm’
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Fig. 3. Influence of pressing temperature and time on thickness swell-
ing (TS) (a) and water absorption (WA) (b) after 24 h of water soaking
of sugi binderless particleboard at density of 1.0 g/cm’



(a) HV-HP

1.2 100
s 10 * A 1 g0
§0 0.8 l /’/A7 S
g * 60 2
< 40 g
E 04 r §
202 t 20
S
<

00 “ L . 0

180°C  200°C  200°C 200°C 220°C
30min  10min  20min  30min 10min
Pressing temperature and time
(c) SV-HP

1.2 100
£ -
E 1.0 r 4’\’ 1 80
= °
08 A——a <
§ 0.6 « =
= 140 g
o 04 S
2 ju— | =
202 t 20
S
<

00 “ . . . . 0

200°C  220C
30min  10min

180°C  200°C 200°C
30min  10min 20min

Pressing temperature and time

Fig. 4. Influence of pressing temperature and time on adhesive shear
strength (blocks) and wood failure (symbols) of plywood manufac-
tured from the combination of veneer and powder. Open blocks, dry

compressed severely. The difference in the self-bonding
ability between kenaf core and sugi might be caused by the
difference of the chemical components.

Figure 2 shows the influence of pressing temperature and
time on the IB of sugi binderless particleboard at 1.0 g/cm’.
Regardless of raw material, IB increased when the boards
were pressed at 200°C for 20 min. In addition, IB of boards
from sugi heartwood was more than twice that of the boards
from sugi sapwood at any pressing temperature and time.
The IB values of the boards from sugi heartwood and
sapwood pressed at 200°C for 20 min were 1.57 and
0.46 MPa, respectively, at a density of 1.0 g/cm’.

Water resistance properties of binderless particleboard

Figure 3 shows the influence of pressing temperature and
time on the TS and WA of sugi binderless particleboard at
a density of 1.0 g/cm’. Regardless of raw material, TS and
WA tended to decrease with increasing pressing tempera-
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conditions; filled blocks, wet conditions; diamonds, dry conditions; tri-
angles, wet conditions; HV, heartwood veneer, SV, sapwood veneer;
HP, heartwood powder; SP, sapwood powder

ture and time. However, the TS and WA of boards from
sugi heartwood were lower than those of boards from sugi
sapwood because they were affected by the IB of the boards.
When the binderless particleboards were pressed at 200°C
for 20 min, the TS and WA values of the boards from sugi
heartwood were 27.6% and 54.6%, respectively, whereas
those of the boards from sugi sapwood were 56.2% and
81.4%, respectively.

In contrast, TS and WA of boards at 0.8 g/cm’ were
higher than those of boards at 1.0 g/cm’. Especially, the TS
and WA of the boards pressed at 180°C for 30 min and at
200°C for 10 min were so low that most of the test speci-
mens broke into pieces during soaking in water.

Adhesive shear strength and wood failure of plywood

Figure 4 shows the influence of pressing temperature and
time on the adhesive shear strength and wood failure of
plywood. Regardless of the combination of veneer and
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powder, the adhesive shear strength and wood failure of
plywood in dry conditions were high at any pressing tem-
perature and time, but the adhesive shear strength and
wood failure of plywood decreased after soaking in water
at most pressing temperatures and times. The adhesive
shear strength and wood failure of plywood in wet condi-
tions tended to increase with increasing pressing tempera-
ture and time. In addition, it was observed on the fractured
surface of the test specimens that the color of powder dark-
ened with increasing pressing temperature and time. These
tendencies, which were observed for plywood bonded with
sugi powder, were the same as those of plywood bonded
with kenaf core powder.8 As shown in Figs. 2 and 3, the
self-bonding ability was significantly different between sugi
heartwood and sapwood. However, there was not a signifi-
cant difference in adhesive shear strength and wood failure
between plywood bonded with sugi heartwood powder and
that bonded with sapwood powder.

In contrast, there was a significant difference in the adhe-
sive shear strength and wood failure between the plywood
composed of sugi heartwood veneer and that composed of
sapwood veneer. Unfortunately, plywood composed of sugi
sapwood veneer could not meet the second grade of JAS
for plywood at any pressing temperature and time, which-
ever powder was used as a binder. Among the plywoods
composed of sugi heartwood veneer, plywood bonded with
sugi heartwood powder met the second grade of JAS for
plywood when pressed at 200°C for 20 or 30 min and at
220°C for 10 min. Plywood bonded with sugi sapwood
powder also met the second grade of JAS for plywood when
pressed at 200°C for 30 min and 220°C for 10 min. From
these results it was suggested that adhesive shear strength
and wood failure of plywood were affected more by the
origin of the veneer than by the origin of the powder.

Water resistance properties of plywood

Figure 5 shows the influence of pressing temperature and
time on the TS, and WA, of plywoods. Regardless of the
combination of veneer and powder, TS, and WA, tended
to decrease with increasing pressing temperature and time.
However, TS, and WA, of plywood composed of sugi
heartwood veneer were lower than that of plywood com-
posed of sugi sapwood veneer on the whole.

Figure 6 shows an SEM image of the glue line of plywood
manufactured from the combination of sugi heartwood
veneer and sugi heartwood powder when pressed at 180°C
for 30 min and 220°C for 10 min. In our previous study,’ we
reported that high pressure during the hot-pressing was
needed to manufacture plywood with high adhesive shear
strength and wood failure, but that such an extreme hot-
pressing condition caused great compression of the cells in
plywood veneers. In this experiment, the compression set
of plywood was estimated at approximately 60%. There-
fore, cells in veneers of plywood after the tensile shear test
in dry conditions were extremely compressed at any press-
ing temperature and time, regardless of the combination of
veneer and powder (Fig. 6). In contrast, the cells in veneers
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Fig. 5. Influence of pressing temperature and time on thickness swell-
ing (7S,) (a) and water absorption (WA,) (b) after 3 h hot water
soaking of plywood manufactured from the combination of veneer and
powder. HV, heartwood veneer; SV, sapwood veneer; HP, heartwood
powder; SP, sapwood powder

of plywood after the shear test in wet conditions seemed to
recover by soaking in water.

Unfortunately, it was difficult to observe the influence of
pressing temperature and time on the thickness recovery of
the cells in veneers from the SEM images because of the
compression of plywood sensitively affected by the density
fluctuation in each veneer and fluctuation of powder spread
over the veneer. However, it could be observed that there
was no significant difference in the thickness of the powder
layer (approximately 100-200 um) between the plywoods
after the tensile shear test in dry and wet conditions, regard-
less of not only pressing temperature and time but also the
combination of veneer and powder. Considering TS, and
WA, values, it was suggested that the increase of the thick-
ness and weight of plywood after soaking in water would
be caused mainly by thickness recovery and water absorp-
tion of the veneers. This result also supports that the adhe-



Fig. 6. Scanning electron
microscopy (SEM) image

of the glue line of plywood
manufactured from the
combination of sugi heartwood
veneer and sugi heartwood
powder when the boards were
pressed at 180°C for 30 min (a)
and 220°C for 10 min (b)

sive shear strength and wood failure of plywood were
more affected by origin of veneer than origin of powder
(see Fig. 4).

In addition, from these results, it was considered that the
pressing temperature and time were important factors not
only to compact wood powder sufficiently but also to reduce
the thickness recovery and water absorption of the
veneers.

Conclusions

The results obtained in this study can be summarized as
follows.

1. The IB, TS, and WA of binderless particleboard manu-
factured from sugi heartwood were better than those
of binderless particleboard manufactured form sugi
sapwood. Therefore, it was suggested that the self-
bonding ability of sugi heartwood was superior to that
of sapwood.

2. The adhesive shear strength and wood failure were not
significantly different between plywood bonded with
sugi heartwood powder and that with sapwood powder,
although the self-bonding ability of sugi heartwood was
superior to that of sapwood. However, the adhesive
shear strength and wood failure of plywood composed
of sugi heartwood veneer were better than those of
plywood composed of sugi sapwood veneer. As a result,
plywood composed of sugi heartwood veneer met the
second grade of JAS for plywood, whichever powder
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was used as a binder, when the boards were pressed at
200°C for 20-30 min and 220°C for 10 min.

3. It was considered that the pressing temperature and time
were important factors to manufacture sugi plywood
bonded with sugi powder, because these factors con-
tributed not only to compacting powder but also to
reducing the thickness recovery and water absorption
of veneers.

References

1. Quintana G, Veldsquez J, Betancourt S, Ganan P (2009) Binder-
less fiberboard from steam exploded banana bunch. Ind Crops
Prod 29:60-66

2. Miki T, Takakura N, Tizuka T, Yamaguchi K, Kanayama K (2003)
Possibility of extrusion of wood powders. JSME Int J Series A
46:371-377

3. Imanishi H, Soma N, Yamashita O, Miki T, Kanayama K (2005)
Effect of production conditions of wood powder on bending prop-
erties of wood powder molding material without adhesive. JSME
Int J Series A 48:432-436

4. Gfeller B, Zanetti M, Properzi M, Pizzi A, Pichelin F, Lehmann
M, Delmotte L (2003) Wood bonding by vibration welding. J
Adhes Sci Technol 17:1573-1589

5. Xu J, Han G, Wong ED, Kawai S (2003) Development of binder-
less particleboard from kenaf core using steam-injection pressing.
J Wood Sci 49:327-332

6. Xu J, Widyorini R, Yamauch H, Kawai S (2006) Development
of binderless fiberboard from kenaf core. J Wood Sci 52:236—
243

7. Okuda N, Sato M (2004) Manufacture and mechanical properties
of binderless boards from kenaf core. J] Wood Sci 50:53-61

8. Ando M, Sato M (2009) Manufacture of plywood bonded with
kenaf core powder. J Wood Sci 55:283-288



200
9.

10.

Okamoto H, Sano S, Kawai S, Okamoto T, Sasaki H (1994) Pro-
duction of dimensionally stable medium density fiberboard by use
of high-pressure steam pressing (in Japanese). Mokuzai Gakkaishi
40:380-389

Miki T, Takeuchi K, Sugimoto H, Kanayama K (2008) Material
development from wood powder without adhesive by vapor steam-
ing compaction process. J] Mater Process Technol 199:396-401

11.

12.

13.

Japanese Industrial Standard (2003) JIS A 5905-2003 fiberboards.
Japanese Standard Association, Tokyo

Japanese Agricultural Standard (2003) JAS for plywood. Japanese
Agricultural Standards Association, Tokyo

Xu J, Sugawara R, Widyorini R, Han G, Kawai S (2004) Manufac-
ture and properties of low-density binderless particleboard from
kenaf core. J Wood Sci 50:62-67




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. 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 on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


