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Properties of Black Charcoal Board Manufactured from
Domestic Wood Waste by Using Serum Protein Adhesive

In—Su Seo' - Hwa—hyoung Lee'"

ABSTRACT

This study was carried out to manufacture black charcoal board from domestic wood waste by using serum protein adhesive
which is natural, environment—friendly and human-friendly. For the preparation of the serum protein adhesive, pig blood from
slaughterhouse was centrifuged and serum was separated from corpuscles and concentrated to 30% by dry weight basis. The
particle size of charcoal from domestic wood waste for this study was #6-60. Hot pressing schedule was 170C and 4Okgf/cm2
(1 min)-10kgf/cm?® (2.5 min)-40kgf/cm? (5 min). The black charcoal board made by the addition of 13% serum protein adhesive
on dry weight basis gave 41.76kgf/cm? of bending strength, 8.12kgf/cm? of internal bonding strength, and excellent gas

adsorption and workability.
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Table 1. Wood waste in 2007 (ton/day)
incineration (%) reclamation (%) recycle (%) except (%) total
livelihood 843.7 36.5 1,250 54.1 214.3 9.3 0.8 0.1 100%
Industry 8.4 0.7 211.6 16.8 715.1 56.8 322.8 25.7 100%
Building 2.1 0.1 219.2 12.4 1551.1 87.5 0 100%
total 854.2 16 1,680.8 31.5 2,480.5 46.5 323.6 6.0 100%
Statistical data of the Ministry Environment in 2007
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Table 2. Physical and mechanical properties of charcoal board.
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Fig. 1. Ethylene gas adsorption rate of charcoal board.

Moisure Content Density Bending strength Internal Bond
(%) (g/em?) (N/mm?) (N/mm?)
Type F=135.296"" F=37.899"" F=43.821"" F=679.279""
meantSD |[Duncan| mean+SD |Duncan| meantSD |Duncan| mean+SD |Duncan
hite ch 1
(;VV: lz(jrf’;[];’lozﬂji) 2.387+0.060 | A | 0.59:0006 | E | 4396+0.145 | D | 0.857+0.015 | C
0 0
PVA 15% + MDI 5% 4.558+0.011 C 0.543+0.011 C 1.807+0.170 A 0.369+0.013 A
serum adhesive 8% 4.242+0.160 B 0.544+0.006 C 2.021+0.286 A
Black serum adhesive 13% 5.996+0.254 E 0.530+0.005 B 4.176+0.270 D 0.8124+0.024 B
ac
charcoal serum adhesive 15% 4.855+0.237 C 0.517+0.004 A 4.095+0.396 CD
hesive 8% + MDI
board | serum ad essluv/e % 570240222 | E | 0.56240.006 | D | 3.638£0.291 | C
o
serum adhesive 8% +PVA
. +0. . +0. . +0.
15% + MDI 5% 5.186+0.146 D 0.572+0.007 D 2.673+0.332 B
P-valu : *=0.1, **=0.05, ***0.01

Table 3. HCHO and TVOC of Black charcoal board.

HCHO (mg/L)

TVOC (mg/m’ - h)

Black charcoal board (PVA 15% + MDI 5%)  0.02
Black charcoal board (&7 2] 0.01

the most excellent glade

the most excellent glade

0.0115 below 0.10

below 0.3

Journal of Agricultural Science 37(2), 2010. 9

269



MESAHAMHZRH HZE

B ool 43

[t

JIOII

Table 32 EE52|3] =
2, PVASH MDI7} le-ﬁ—%ﬁlé‘lzﬁl Ao 3L
g3 = Aakgo] A e s & 47t 9l
JAg2AE o] F3els AFE E%%Ltﬂfslzﬂ 12
%—a—% o 7k stk Tvoce] A

Fallidtel A WEHA OL%—% o F7F Asith o
EW ol HAH AN HNH A} HSHIAS o] &

vl rl
oZ
rl
>\E
H
<
o
@)
i
[y
o,
ot
ol

& F9 wErh QAR AAAN ARYS &
F gl
v. 2 &
G B T AR Axd gt
1Al ARAA WA SAEFPAAL ol §
do SRwcE Azdel WhEAd BIE A
BIAREA BIA19A4A 3 £ S1A0L 9 9

A 2 x—ﬂZ:?& *E%%XHJ%WE ZH%%

BEEAZS 48t on, HCHOY TVOC7} UrM %%%
FASAFAFOoZA FHojd 7tAgH S ‘%EMU% 712
L 2k 71 Q3T

E/_}./;_E_Eglr Eo]@]_ 7]‘:‘1\%_0_ urg_\/uo
v FARA AR Al HA, APA T
wo] ek AAKSHA AEE AMHEE 5 glom, AT
ARG o} HAAAAES W FARE ¥ #e Y
g o] o3t uR A 14439 73
Ad Aoz g

(]

] L:EI‘LH ;g—]Hi %]'

uli H‘l oy ofo

olr

E|oR= A 2] 2009-11913. 2009. W FEX% &
7] (2009.12.22).

E A69113%. 2003. thzoldA1d 52 A
H (2003.05.30).

N

270

10.

11.

12.

13.

14.

. ©]3}8. 1998. HCIE &

. ol3kd, 4734 1995. TCA

A st N oz RE ] P
2 Az el e HEmols} dh At wA]=
9 =78k 9(2): 33-39.

. °13}%. 2003. Eo 5 HEABALE ST =5

A FAGRY wEddrAete] FATE A
s 1. 53] 411003918293 (2003.07.04).

A N A Az
of st A S=7HENE A Vol. 6(1): 53 58.
o]s}e, 01%—&, A 1996, THE-E- R A 2A o
st TCARA FHF 2o H7b av EXH*?‘L 24(2):
15-19.

o3k, e, wekak 2005, WEhElE 7] 9} HF)
Egsgel HE Wance Axg v SAE
33(3): 22-29.

. Cho, Y.S., HH. Lee and K.B Song. 1999. Preparation

of Blood Glue from Procine Plasma Protein and Cross-
linking Reaction of Protein with Formaldehyde. Agric.
Chem. Biotechnol. 42(2): 81-84.

. Detlefsen, W.D. 1989. Blood and casein adhesives for

bonding wood. In the chapter 31 of Adhesives from
Renewable Resources. Edited by R.W. Hemingway et
al. Americal Chemical Society. 451pp.

Eichholz, W. 1907. German Patent 199,903 (Aug.16,
1907).
FAO. 2002. Estimated deaths & DALYSs attributable to

selected environmental risk factors. Department of
Public Health & Environment.

Park, E.H., HH. Lee, K.B. Song. 1996 Characterization
of plasma proteins from bloods of slaugtered cow and
pig and utilization of the proteins as adhesives. ¥F=-&
5}8+3]#]. 39(2): 123-126.

Seo, 1.S. and H.H. Lee. 2010. Properties of charcoal
board manufactured from domestic wood waste. Korea
Furniture Society Journal 21(3): 566-574.

PRI, FRACH, 1962, GHi o> H5%. pp. 152-180.

SYWSR T37A H2=, 2010. 9




<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


