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Abstract The objective of this study was to develop a
method for the effective use of both pruned wood and por-
celain stone scrap. Thus, we manufactured a wood—porce-
lain stone composite board, which has excellent waterproof
property and incombustibility properties. In addition, we
examined the conditions needed to manufacture the wood—
porcelain stone composite board as a construction material
and evaluated the physical and mechanical properties of
this board based on the Japanese Industrial Standard. The
main results obtained were as follows: the wood—porcelain
stone composite board made from pruned wood and porce-
lain stone scrap had excellent thickness swelling perfor-
mance and the board had incombustibility properties that
were better than commercial oriented strand board. In both
single-layer and three-layer composite boards with weight
ratios of porcelain stone particles of 40%, the internal bond
strength exceeded the standard value of type 18 particle-
board of JIS A 5908. However, the bending properties of
the composite board were inferior to the type 18 particle-
board standard. Therefore, it will be necessary to improve
the bending properties of the board by changing the particle
sizes of both the porcelain stone scrap and the pruned wood
component.
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Introduction

Pruned wood from trees is generally processed into wood
particles by using an industrial grinder after crushing with
a chipper. In Japan, wood particles from pruned wood are
used as compost, animal bedding, mulching material, and
as a soil-improvement agent."” However, the majority is still
incinerated or put into landfills.” Therefore, the recycling
rate of scrap wood including pruned wood and demolition
wood in Japan remains limited to about 68% according to
the Ministry of Land, Infrastructure, Transport, and Tourism
of Japan.4 For this reason, new uses for pruned wood are
desirable.

In the porcelain stoneware manufacturing process,
when porcelain stone raw material is made brown by dry-
ing and oxidation, it can no longer be used in its intended
application. The level of ceramic wastes, including porce-
lain stone scrap, in the ceramic manufacturing industry
equates to about 30% of daily production,” which is a
large amount of material with no commercial use. However,
this scrap material is durable, hard, highly resistant to bio-
logical, chemical, and physical degradation, and shows
extremely low water absorption.”” Therefore, the develop-
ment of effective uses for brown porcelain stone scrap is
desired.

Some studies on utilization of low-quality wood materi-
als, such as construction wood scrap, thinning wood, and
branch wood including pruned wood, as raw materials for
wood composite board have been conducted.*™ However,
no study has been conducted on the utilization of waste
porcelain stone for the manufacture of wood composite
board.

In this study, we were able to make effective use of both
pruned wood and porcelain stone scrap by manufacture of
a wood—porcelain stone composite board, which has excel-
lent waterproof and incombustibility properties. In addi-
tion, we examined the conditions needed to manufacture
the wood—porcelain stone composite board properly as a
construction material and evaluated the physical and
mechanical properties of the board.



Materials and methods
Raw material preparation

Pruned wood collected around Koga City, Fukuoka Prefec-
ture, Japan, was prepared as raw material for the board.
After crushing with a chipper, the pruned wood was pro-
cessed into wood particles by pressurizing and kneading
using an industrial grinder (Shinko-zoki, SM-30-110). Wood
particles were then classified by using a sieve with screen
aperture of 2.36 mm; wood particles remaining on the sieve
were used to manufacture the board. Wood particles were
oven-dried at 105°C for 24 h and then cured at room tem-
perature for 2 weeks. In manufacturing the board, the
average moisture content (MC) of wood particles was
6.8%.

Porcelain stone mined in Amakusa City, Kumamoto
Prefecture, Japan, was prepared as raw material for the
board. In this research, we used porcelain stone scraps that
had been made brown by drying and oxidation. The average
specific gravity of the scrap was 2.6. The main chemical ele-
ments of the scrap were: SiO, (77.20%), Al,O; (15.39%),
and Fe,O; (0.73%). Scrap was classified by using a sieve
with a screen aperture of 2 mm; scraps passing the sieve
were assumed to be porcelain stone particles and were used
to manufacture the board.

Poly (diphenylmethane diisocyanate) (p-MDI) resin was
used as adhesive. In our preliminary studies, porcelain stone
particles hardened when the resin content was 12% based
on the weight of oven-dry particles for manufacture of the
face layer of the three-layer composite board. Therefore, in
this study, a resin content of 12% was used in the manufac-
ture of both the single-layer and three-layer composite
boards.

Board manufacture

Two types of wood—porcelain stone composite board were
produced. The first type was a single-layer composite board
that contained mixed wood particles and porcelain stone
particles. The other type was a three-layer composite board
that had a surface layer of porcelain stone particles and a
core layer of wood particles. This board had a three-layer
structure of face—core—face layers. The manufacturing con-
ditions of these boards are listed in Table 1.

In manufacturing of the single-layer composite board,
porcelain stone particles, adhesive, and water were first

Table 1. Manufacturing conditions
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mixed until the mixture formed a paste. Based on our pre-
liminary study, it became clear that this form could be
reached when the weight ratio between adhesive and water
in the mixture was 1:2. The mixture was then blended with
wood particles, and the board was formed.

In manufacturing of the three-layer composite board,
porcelain stone particles, adhesive, and water were mixed
the same as in the process used to make the single-layer
composite board. The mixture was uniformly rolled out on
two Teflon seats prepared as the face layers of the board.
Next, wood particles were spread with adhesive for the core
layer of the board. In the forming, these wood particles
were arranged on the seat of the first piece, and the seat of
the second piece was placed onto it.

The forming size of both the single-layer and three-layer
composite board was 365 mm long by 255 mm wide, and the
thickness was provided by using a distance bar of 10 mm
thickness. In hot pressing conditions, the hot plate tempera-
ture was adjusted to 180°C, and the hot press time was
adjusted to 300 s. Five boards (n = 5) were produced under
each set of manufacturing conditions in this study. The
boards were cured at room temperature for 1 month after
hot pressing. The final dimensions of the wood—porcelain
stone composite board were 300 mm long, 200 mm wide,
and 10 mm thick. Figure 1 shows the nature of the compos-
ite boards manufactured in this study.

Board evaluation

The physical and mechanical properties of the boards
were evaluated in accordance with the Japanese Industrial
Standard for Particleboards (JIS A 5908, 2006)."” A static
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Fig. 1. Composite boards manufactured in this study

Composite board type Raw material

Weight ratio (%)

Resin content (%) Target density (g/cm’)

Single-layer Porcelain stone particles : wood 40:60 12 0.80
particles 50:50 12 0.80

60:40 12 0.80

Three-layer Porcelain stone particles : wood 20:60:20 12 0.80
particles : porcelain stone 25:50:25 12 0.80

particles 30:40:30 12 0.80
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bending test was conducted using a Universal Testing
Machine. Four specimens (220 x 30 x 10 mm) were pre-
pared four each type of board for the static bending test in
the dry condition. Three-point bending was applied over an
effective span of 150 mm at a loading speed of 5 mm/min.
The loading speed in this test was adjusted to be slower than
the loading speed required in JIS A 5908. This is because
we used porcelain stone scrap as raw material, which is
more brittle than particleboard. Four specimens (50 x 50 x
10 mm) were prepared for each type of board for internal
bond (IB) strength tests. Four specimens of the same size
from each type of board were also prepared for thickness
swelling (TS) tests.

An incombustibility test of the wood-porcelain stone
composite board was performed in accordance with the
Japanese Industrial Standard for incombustibility of thin
materials for buildings (JIS A 1322, 2006)." The thickness
of the composite board evaluated in accordance with this
standard test method was larger than the thickness of the
specimen required in JIS A 1322. Nevertheless, we adjusted
this standard test method because this test was considered
to be a relatively easy and reliable method to examine the
fireproof performance of the surface area of the board.
Figure 2 shows the layout of the incombustibility test. Three
specimens (300 x 200 x 10 mm) were prepared for each type
of board for this test. Before the test, the specimens were
dried at 50° £ 2°C for 48 h and left in desiccators with silica
gel for 24 h. Each specimen was then set in the support
frame and fixed at an angle of 45° as shown in Fig. 2. The
flame length of the Meker burner was set to 65 mm, and the
specimen was heated for 3 min. After the test, the time for
which the surface of the specimen burned in flame was
measured as the after-flaming time. In addition, beginning
1 min after the test ended, the presence of no-flame com-
bustion in the specimen was confirmed. After brushing the
surface of the specimen, we evaluated the length of the
charred surface as the char length. In the measurement of
weight loss, the weight of each specimen was measured
before and after the test, and the difference was evaluated
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Fig. 2. Layout of the incombustibility properties test

as a loss in weight. For the sake of comparison, the incom-
bustibility properties of gypsum board and commercial ori-
ented strand board (OSB) were also measured. The average
values of density and thickness of gypsum board were
0.67 g/lcm® and 9.5 mm, respectively. In case of OSB, the
average density and thickness were 0.70 g/cm’ and 9.7 mm,
respectively.

Results and discussion

The average density and MC of single-layer composite
board were 0.78 g/cm® and 3.3%, respectively. For the three-
layer composite board, the average density and MC were
0.88 g/cm’ and 3.9%, respectively. The density of the board
after manufacturing was different from the target density.
Therefore, the physical and mechanical properties obtained
by various evaluation tests were multiplied by the value in
which the target density was divided by the density obtained
after manufacturing, and the physical and mechanical prop-
erties under the target density were evaluated."” In addition,
for the sake of comparison of the physical and mechanical
properties of the manufactured composite board in this
study, the standard values of type 18 particleboard (PB) of
JIS A 5908 are also shown.

Bending properties

The effects of the weight ratio of porcelain stone particles
on the modulus of rupture (MOR) and on the modulus
of elasticity (MOE) of the composite board are shown in
Fig. 3. The MOR values of both the single-layer and three-
layer composite boards tended to decrease as the weight
ratio of porcelain stone particles increased. The MOR
values of both the single-layer and three-layer composite
boards were smaller than that of type 18 PB standard. On
the other hand, the MOE of the three-layer composite
board tended to increase slightly as the weight ratio
increased. This is because the clearance between the porce-
lain stone particles in face layer decreases as the weight
ratio increases. However, the value was smaller than that
of type 18 PB standard. In the case of the single-layer com-
posite board, the MOE showed a similar tendency to that
of MOR, and the value was smaller than those of the other
boards. The MOE of the three-layer composite board
showed a relatively large value compared with those of the
single-layer composite boards. Therefore, it was considered
that the properties of porcelain stone particles provided the
best bending strength for the layer structure of the board.
This is considered to be due to the nature of SiO,, which,
as the main chemical component of porcelain stone scrap,
has a high Young’s modulus of 95 GPa." Thus, the deflec-
tion of the three-layer composite board in the bending test
was small due to the elastic behavior of the porcelain stone
particle layer in the face layer of the board. From these
results, it can be concluded that the bending properties
of these boards were inferior to those of type 18 PB
standard.
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Fig. 3. Effect of the weight ratio 18F--—--------------

of porcelain stone particles on
the modulus of rupture (MOR)
and the modulus of elasticity
(MOE). Filled squares, single-
laryer composite board,; filled

circles, three-layer composite . 12 |
board; dotted line, type 18 ®©
particleboard JIS A 5908 <
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Fig.4. Effect of the weight ratio of porcelain stone particles on internal
bond (IB) strength. Filled squares, single-layer composite board,; filled
circles, three-layer composite board; dotted line, type 18 particleboard
JIS A 5908

Internal bond strength

Figure 4 shows the relationship between IB strength and
the weight ratio of porcelain stone particles in both the
single-layer and three-layer composite boards. As the
weight ratio of porcelain stone particles increased, the 1B
strength of the single-layer composite board tended to
decrease. This is probably the result of the gaps in the
single-layer composite board increasing because the density
of porcelain stone particles is greater than that of wood
particles. Moreover, wood particles and porcelain stone
particles do not blend uniformly because the sizes and
shapes of the wood particles and porcelain stone particles
are different. In the case of the three-layer composite board,
the gaps were not as large as in the single-layer composite

60 40 50 60

Weight ratio of porcelain stone particles (%)
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Fig. 5. Effect of the weight ratio of porcelain stone particles on thick-
ness swelling (7'5)

board because each layer of the board consisted of the same
material. However, the IB strength of the three-layer com-
posite board decreased until the weight ratio of the porce-
lain stone particles increased up to 50%. When it increased
from 50% to 60%, the IB strength was almost unaffected.
In addition, in both the single-layer and three-layer com-
posite boards with weight ratios of porcelain stone particles
of 40%, the IB strength exceeded that of type 18 PB
standard.

Thickness swelling performance

Figure 5 shows the relationship between TS performance
and the weight ratio of porcelain stone particles in single-
layer and three-layer composite boards. As the weight ratio
of porcelain stone particles increased, the TS of both the
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Table 2. Incombustibility properties of composite board, gypsum board, and oriented strand board (OSB)

Presence of no-flame combustion

Char length (mm) Weight loss ratio (%)

Board type Weight ratio (%)" After-flaming time
Single-layer 40:60 No No
50:50 2 Yes
60:40 No Yes
Three layer 40:60 No No
50:50 No No
60:40 No No
Gypsum board No No
OSB 58 Yes

177 3.05
155 3.34
163 2.94
143 3.16
133 2.85
138 2.53
130 1.95
163 4.15

*Porcelain stone particles:wood particles

single-layer and three-layer composite boards tended to
decrease. In addition, the TS values of all boards were
smaller than that of type 18 PB standard. Thus, our tests
clarified that the waterproof property of the composite
boards was excellent. It is considered that the degree of
transformation in compressing the board with a hot press
was slight because porcelain stone particles have a high
specific gravity. Moreover, the boards contain porcelain
stone particles, which show almost no water absorption.

Incombustibility properties

Table 2 shows the results of the incombustibility test of the
boards. The after-flaming times of commercial OSB and
single-layer composite board with a weight ratio of porce-
lain stone particles of 50% were 58 s and 2 s, respectively.
The presence of no-flame combustion was confirmed for
OSB and single-layer composite board produced under
some manufacturing conditions. However, it was not con-
firmed for the three-layer composite boards produced under
each of the manufacturing conditions used in this study.
This is probably because the porcelain stone layer on the
face layer of these boards is resistant to fire. The effect of
the weight ratio of porcelain stone particles on char length
was not recognized in either single-layer or three-layer com-
posite boards. The char length of gypsum board was the
shortest among the other boards. No effect of weight ratio
of porcelain stone particles on the weight loss ratio was
apparent in the single-layer composite board. However, in
the three-layer composite board, the weight loss ratio
tended to decrease when the weight ratio of porcelain stone
particles increased. This is probably because the porcelain
stone layer on the face layer of these boards is thick, and
combustion of the board can be controlled when the weight
ratio of the porcelain stone particles increases. The weight
loss ratio of commercial OSB was higher than that of either
type of wood—porcelain stone composite board.

From these results, we concluded that the incombustibil-
ity properties of wood-porcelain stone composite board
were inferior to those of gypsum board but superior to
those of commercial OSB. In particular, three-layer com-
posite board with the porcelain stone particles on the
face layer of the board had the best incombustibility
properties.

Conclusions

In this study, in a search for an effective combined use of
pruned wood and porcelain stone scrap, we manufactured
a wood-porcelain stone composite board made from both
materials. The results obtained are as follows:

1. The bending strength of the wood—porcelain stone com-
posite board was inferior to the type 18 PB standard of
JIS A 5908.

2. In both single-layer and three-layer composite boards
with weight ratios of porcelain stone particles of 40%,
the IB strength exceeded the type 18 PB standard of JIS
A 5908.

3. The TS of all boards showed smaller values than the type
18 PB standard, which showed that the waterproof prop-
erty of the composite board was excellent.

4. From the result of incombustibility test, it was clarified
that the wood—porcelain stone composite board has
incombustibility properties superior to those of commer-
cial OSB.

Based on the test results, we conclude that we must improve
the bending properties of the board by changing the particle
size of both the porcelain stone scrap and the pruned wood
component.

Acknowledgments The authors express their strong gratitude to
Hayasida Sangyou Co. Ltd., Japan, for support in supplying pruned
wood, and to Ueda Touseki, Japan, for support in supplying waste
porcelain stone.

References

1. Yanagihara T (2005) Trend of recycling of trees in the park (in
Japanese). Midorinodokuhon 41:2-7

2. Nomura J (2005) Tree recycling in landscape gardening construc-
tion industry and composting guideline (in Japanese). Midorino-
dokuhon 41:25-29

3. Public Works Research Institute (2005) Guidelines of construction
scrap wood recycling (in Japanese). Taisei, Tokyo, p 7

4. Ministry of Land, Infrastructure, Transport and Tourism of Japan
(2006) Result of investigation about the actual condition of
construction by-product in 2005 fiscal year (in Japanese). http:/
www.mlit.go.jp/sogoseisaku/region/recycle/pdf/fukusanbutsu/
jittaichousa/H17sensus.pdf. Accessed 16 Jan 2007



10.

11.

. Senthamarai RM, Manoharan PD (2005) Concrete with ceramic

waste aggregate. Cement Concrete Comp 27:910-913

. Diaz LA, Torrecillas R (2007) Porcelain stoneware obtained from

the residual muds of serpentinite raw materials. ] Eur Ceram Soc
27:2341-2345

. Esposito L, Timellini G, Tucci A (1995) Fracture toughness of

traditional ceramic materials: a first approach. In: Palmonari C (ed)
Proceedings of the 4th European Ceramic Society Conference,
vol 11, Gruppo Editoriale Faenza Editrice S.p.A, Faenza,
pp 221-230

. Shin DS (1970) Studies on the hardboard from branch of poplar

tree (in Japanese). Mokuzai Gakkaishi 16:60-64

. Kajita H (1987) Oriented particleboard with sugi thinnings (Cryp-

tomeria japonica). 1. Effects of degree of particle alignment and
board density on physical and mechanical properties. Mokuzai
Gakkaisi 33:865-871

Suzuki S, Saito F, Yamada M, lio Y (1993) Particleboard made
from sugi wood (in Japanese). Wood Ind 48:13-17

Tohguchi T, Tadokoro C, Misawa A, Kobayashi J, Onoda R (2000)
Production of particleboard from spiral chip obtained from pruned
branches (in Japanese). Abstracts of 50th Annual Meeting of the
Japan Wood Research Society, Kyoto, Japan, p 275

12.

13.

14.

15.

16.

17.

18.

79

Ntalos GA, Grigorius AH (2002) Characterization and utilization
of vine prunings as a wood substitute for particleboard production.
Ind Crop Prod 16:39-46

Nemli G, Kirci H, Serdar B, Ay N (2003) Suitability of kiwi (Actin-
idia sinensis Planc) prunings for particleboard manufacturing. Ind
Crop Prod 17:39-46

Hermawan A, Ohuchi T, Tashima R, Murase Y (2007) Manufac-
ture of strand board made from construction scrap wood. Resour
Conservat Recycl 50:415-426

Japanese Industrial Standards Committee (JISC) (2006) Japanese
Industrial Standard JIS A 5908: particleboard. JISC, Tokyo
Japanese Industrial Standards Committee (JISC) (2006) Japanese
Industrial Standard JIS A 1322: testing method for incombustibil-
ity of thin materials for building. JISC, Tokyo

Fukino M, Horie H, Shimokune N, Ogawa N (2007) Production
technology for strand-particle board (SPB) III. Effect of
isocyanate adhesive (EMDI) on physical properties and blister (in
Japanese). Mokuzai Gakkaishi 53:187-193

Green DJ (1998) An introduction to the mechanical properties of
ceramics. Cambridge University Press, Cambridge, UK, p 25




<<
  /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 0.1000
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


