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Properties of Particleboard Using Byproduct of Plywood

Manufacture - Evaluation on the Elements of Surface Layer and
Pre-treatment of Particles*!
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ABSTRACT

This study was performed to analyse cause of quality deterioration using byproduct of
plywood and to determine physical and mechanical properties of particleboard used new bonding
condition we found. The result of bending strength of Com-Ply board using EMDI is 57.7 N/mm?*
on linear direction and 251 N/mm? on vertical direction. EMDI has better water-resisting qualities
than Urea formaldehyde adhesive according to result of thickness swelling and water absorption
test. Pre-treatment soaked particle 72 hours in water caused increase of HCHO emission.
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Table 1. Specification of adhesives

Layer shape Adhesives Solid content (%) Viscosity (cps) NCO content (%) pH
MF 63 62 85
Particle UF 50 60 80
EMDI 100 500 298 80
Veneer EMDI 100 500 298 80
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Table 2. Additives adding conditions with adhesives

Division Resin Resin content (%)  Hardener NH4Cl (20%) wax emulsion (40%)
SL MF 10 2 03
UF 10 2 05
CL
EMDI 10 - 05
Table 3. Method of this Experimental
Division Experimental method Test piece  Reference
« sample size : 200 mm X 50 mm
Bending strength + span : 150 mm 10
+ speed : 10 mm/s
« sample size : 200 mm X 50 mm
Mechanical . + span : 150 mm
. Bending strength
properties after b(g)iling tgets ¢ + speed : 10 mm/s 5
« water boiling on 100°C 2hrs and then dry on KS F 3104
70°C 7hrs
Internal bondin « sample size : 50 mm X 50 mm 10
S « speed : 2 mm/s
. + sample size : 50 mm X 50 mm -
Moisture content « dry on 105°C 24hrs 5
Density « sample size : 50 mm X 50 mm 20
o « sample size : 50 mm X 50 mm -
20°C Zhrs immersion water on 20°C 2hrs >
Thickness + sample size : 50 mm X 50 mm
Physical  swelling / 20°C 2dhrs | immersion water on 20°C 24hrs 5 KS F 3104/
properties  Water 20°C Zhes sample size : 50 mm X 50 mm 5 (KS F 150 16983)
absorption ° « immersion water on 70°C 2hrs
0 + sample size : 50 mm X 50 mm
100°C 2hrs boilling water on 100°C 2hrs 5
: « sample size : 100 mm X 50 mm
Frezrf]?srsﬁcieelgde » 24hrs air sampling at desiccator 9 (Iég 54%11835/;)
« absorbance measure on 412 nm
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Fig. 1. The result of bending strength.
Table 4. The result of mechanical properties
Bending Strength Com-Ply board (N/mm?  Particle board (N/mm?) F-value
UF 394 132 F=2796*
EMDI 57.7 156 F = 03.24*
Bending strength 2 . 2
after boiling test Com-Ply board (N/mm®)  Particle board (N/mm®) F-value
UF 339 44 F=3147*
EMDI 64 63 F=4633*
Internal bonding Pre-treatment (N/mm?) No pretreatment (N/mm?) F-value
UF 0518 1212 F=4519*
EMDI 0756 1262 F=1753*
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Fig. 2. Irregular site of crack on bending strength.
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Fig. 3. The result of bending strength after boiling
test.
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Fig. 4. The result of internal bonding.
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Fig. 5. The result of thickness swelling test on 20°C 2hrs.
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Fig. 6. The result of thickness swelling test on 20°C 24hrs.
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Fig. 9. The result of water absorption test on 20°C 2hrs.
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Fig. 10. The result of water absorption test on 20°C 24hrs.
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70°C 2hrs.
25 237 aUF
g 2| 194 OEMDI
EI.S 1 1.4
£
= 1
° 0.7
=
Sos
0
SL Veneer SL Particle
No Soak No Soak
Fig. 13. The result of HCHO Emission test.
o] e 79 o] ComPly W=
SLe] Wol7z} F-2 Wity = XESH=E A
AAAFE 237 vk ddEvr ey SLell
EMDIE Al&3F ComPly H=e ¥ X5dUs|=
E‘:ﬂ ohd 0.7~0.8 ppme] ¥ELH S| =7} H oA

e ol f G Ax A S

_’_rg] _L_'—E—’_O]—[ﬂ 5] = 7]_

o A=A

i

Z&Esle] AZE e E RE

A HEH e Zolet ddHn) g o7 WEsh=
el ZEds = ¢S Soluxt AAsd 12
ARE R A S ERE] EE5AdE s = ik
Fo] Wk ComPly RE(UAT S7h 9k se =
RE(EAEE )] A3t b= AaE vE
e o= dAjez <l sE 2o dE 5L
dis| =7t o2 a0l A EA Keta 283
2ol ol ue} stE|S o] el 23ste] o w2
EFLUs = BAks ettt o e

Ein)
o

F=NS

70.3

Water Absorption(%)

SL Veneer
72hrs Soak

SL Veneer
No Soak

12. The result of water absorption test on
100°C 2hrs.

Fig.

N
n

mUF
1.84 OEMDI

HCHO Emission(ppm)
- e

e
n

=]

SL Particle
72hrs Soak

SL Veneer
72hrs Soak

4. 2 &

—

i)

@)
N
7

7VdA) 2z
7V7F 5
A= st PBE
tol &4 -

e
R i

N

(O op M
o

olefel] 7hH| 7] &4
J= ]7(40“}\-1 tﬂ—,q_
AR, e s
NAH Awe] Fol27t 2
ARk, 70% ©17% -2 Eﬂ
o217} 1A =S 3kl om

b= U

st

=eAa

1o,
o ol 33

&,
>
>

> N
=

ol

<o TO e

oox
of

%

SN

k1

2
o
k1

o,

Fox
ﬁ;sz

o
=z
=
X

[
r=

M
Z 2
=
"
> 1
)
o
:\_J‘

i
>
i
f

tjo N
fr 2 o

A ot
o
o

>
4> op 2
oXx, ¥

o

ki

=

©

o
[
2
=
=
=

g o\

3
R
o
Ho
»
ol
o2
o,

ol

M

DO
ot
Z
~_
=]
BI\')
1o
(M HE 2N
rlo
ol
)
1 g o

lu
o
H

3104 JHEj 2 H
& 3lehe

2) stel el

e

Ny
7
o

sl
2
)

]

5



uhg] el A$o] UF, EMDI E5olA 233/
166% (F=45.19**, F=17.53**)& H]3o] KBS u
UyFErAdztdo] Zr1sthesE AL o 5 9l

2
X,
é
il
X
ol
[l
2
oX,
i)
to
bl
.?L'
ol
ol
s
= -
Iy
i
>
o
é

UPFA e} 8 S 52 denisic, e
Aol molA) e

4) EMDIE AHE-3 R=7) URFA| 2 ARS-S EEoﬂ

ule) @A e MaEe JEhigiAw BMDIE

Ag e eols G Az A AHeR AR LF

b

22 oy 9
o
i}
O]

eS|} FEste] ¥ EFUUSE st okl
0.7~0.8 ppm®] EEF LU =7} HEA HEHA
EEAUH 0] G Folag AYs

o e 2 ¥
}.

TR

1 284, 2002 HEAZ Az FEFRE] A5H
b A28 30(4): 23~206.

UH. 1994 04 AL EAFA. *1% A
g 2003, ‘A E Ao LA B ZH LA, B
:}%x}] &8 3. 2000, ‘AEA FEHE B

N

OV
rﬂ rl

7~
. William E johns 9] 47. 1982 The effect of species
and moisture content on the bonding efficiency

\N

of polymeric MDI isocyanate.

6. Galbraith, C. J,, S. C. Cohen, and P. R Stula. 1985.
The use of EMDI isocyanate binders for the pro-
duction of dry process hardboard.

7. Hawke, R. N. B, C. H Sun, and M. R. Gale. 1993.
Effects of fiber mat moisture content on phys-
ical properties of EMDI hard board.

8. =k, 2000. 3E]F 1=, KS F 3104.

9. d=2dhA. 1999, 549 FF 54 Y. KS F
2204.

10. =2k tA. 1998, 2009 A Al o] EELs| =

WA E - A4 dA Al e,

11. ASTM. 1998. Standard test methods for evaluat-

ing preperties of National Standard Institute,
New York.




<<
  /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


