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Characteristics of pre-extracted hemicelluloses from
Korean mixed wood by hot water and alkali solution and its
effect on handsheet properties
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ABSTRACT

Hemicelluloses pre-extracted from Korean mixed wood chip were investigated as a wet-end additive.
Hemicelluloses dissolved in hot water and alkali solution were isolated by ethyl alcohol precipitation
from pre-extractives. They showed molecular weight of 9,000 ~ 27,000 g/mol as revealed by size ex-
clusion chromatography. The reduction of molecular weight through hot water extraction was caused by
autohydrolysis. Chemical composition of the hemicelluloses were analyzed with high-performance lig-
uid chromatography and UV-Vis spectroscopy. As the surface charge of isolated hemicelluloses were
negative, the adsorption of hemicelluloses onto softwood unbleached kraft pulp fiber was promoted by
poly-DADMAC. The physical properties of handsheets increased as the molecular weight of hemi-
cellulose increased. On the other hands, the optical property decreased with hemicellulose adsorption.
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Table 1. Chemical composition of Korean mixed hardwood chip

Composition Cellulose Hemicellulose

Lignin Extractives Ash
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Table 2. Operating conditions for pre-extraction from wood chip

Wood Liquor to wood ratio

NaOH addition

Extraction temp. & time H-factor

Korean mixed wood chip 4:1

0,4, 16%

1507C, 90 min. 260
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Table 3. Chemical composition of isolated hemicellulsoes.

% Glucose Xylose Arabinose AIL ASL Ash Etc.
NOE 40.6 36.7 0.0 8.6 1.6 2.3 10.2
N4E 36.7 40.6 1.6 9.4 1.6 5.1 5.0

NI16E 17.2 43.8 1.5 19.4 4.9 10.2 3.0




e
4>
=
il (o]
nl
o
oo
12
fle
o

(SR ARRE $UT IR AN A2E A
A Rafo] ofe) HalE AER e AT N )

o
&ﬂ@eegEﬁlmﬂH@ﬂ%ﬂ%AAEQ
X EEEETPS
ﬂﬂ&LﬂeﬁiiEO%oiiﬂo
= e PR SR 9 29 st
A

R0
T& SAShIES FYo] BE5S 17 et

o & o[> 4 T
o o
-
H

3.2 ==X Sdole| &

S B 02 0) £50 Rl wskel nhE A4
wlo] Aebas] MEHE Fig. 8ol vebuict. v 4%
2922 9]0 4] poly-DADMACS 21+ 5] @4
0 oF+20 mV Y] AEAIE 2 A 6E st

-1.0

0.8

0.6

0.4

s
0.0

N16E

Charge density, meq/g

Fig. 7. Charge density of isolated hemicelluloses.

20

10 \\ —o=NOE |
T o \\ --—NIE [
E 10 ——N16E|]
5 ‘kn\2>‘n~
B -20
m
T -30
~

- ) —

—— Y
-50
0 1 2 3 4

Hemicellulose dosage, %

Fig. 8. Zeta potential as a function of hemicellulose
dosage onto fiber.

Bjo] 4 B POoRNH HFFT ST HBR0 A0 SR ofo] B 424

=4 Wst 65

of710] S| SR 0 28 EYStHA BIL 4 g2 A
B9S24 At S0 g R 0 A7k B ol np
2 Ao Alebd 917k k2 Wk olck wAk)
Aot =7} 714 A2 NOEE= 1, 2, 4% 2 BEY S 51
of whef )44 0 2 Aet A 9)e] ArhA] 7 A YL 1YY
g, o] =NOEQ] 1 Ex}A ol EAJA1%2] BEQlog
£ pol 24 a7 o ] B2 0 A7 98] HEo]
A F3k T SO B R 0 271 T FAHE Alo] B} 2
5 ojugieh. olejat AAke Fu| A BR 0 A B
ﬂﬂéﬂHQMﬂéqHWFm9%mﬂHE§ﬂ
4 T NOEZE =9l =24 9] 242 3w
EERA0 RO ‘Efboval#% FAFE solvt A
A7 AL E AT T L NAE, N16E 2] 740l =
1% 2oz E Aedg] zkel Ao o=t
(Fig. 8). o= 1% F o] gu| g2 2 2 F9fof 23|
FHol o o4 F2ke e el ofol M=
AsHA] Ferhe AE uledth g2 e s £

Tearindex, mNm' /g

Hemicellulose dosage, %

Fig. 9. Tear index as a function of hemicellulose
dosage onto fiber.

14

B
R M
=
=
5
= 12
i —~o=NOE
@
E 11 —E-N4E | |
r
—/—N16E
10 T T T
i) 1 2 3 4

Hemicellulose dosage, %

Fig. 10. Tensile index as a function of hemicellulose

dosage onto fiber.



& 0]= N4E%} NI6E 5n|Al&
7]-j ] Uo]a]-?‘sl-/\oh;].é
A A= 0] poly-DADMACO] 4
@ 2o o) e FohE = Aol
CF. ghof gf|u] dl S 2 0 A 0] FQJgF
£ 3to] ARG NI6E7} N4ER
Foll A & 2xgholl skl AME
9] A EFA 917} NIGE S AH-3H 7
29 2 N4E, NOE i th= 712 Fig. 7_4

e
o oX
ol
ok
2
o

I
ol
ok
=

o M2

=
32
FII‘

= e

A
l-mgj%mloa
@ MUy
g

i
i

W g > rle

1o |0 fo off
Ho Ho
Wox [0
fo ng
oy o o
N

rlt
o

iy N v SLoglo o o mE KU o
NN @ g

_ﬁ
o

L

we, KA

2
Rl
pacs
T

)
©

= NEZA1%
Eolo] o At A 07 =0 7 FFARS H gl 0] o]
Fo] Tl ot F= % H: )] 34 Uepwde). of
2020 2 F2kof &

1 5% oF 15% Z7}h
A A=A 1

3 A== 2F 30%, ,_1
Ao 2 Uebgtt o2t 24
B2 AN S BFole d% A U
2 oAbk ey S g R e ~s 4
7] =t 017z v 8 o1& 5

=T 47 lth AFEtt Al ER
o] AM-3}17] Q34 Kok AR A ol A
ojor & 7 o 2 FrtEct

M AE2 0 AE Mol S22 7
L7} #ASHe g o] Uehdt) (Fig.
2] Su| 22 0 A 2| 9] MAfo] @O
o], poly-DADMAC ¢} A] %13 8}
LR 7] w0l T), 422 o] A = 3| 0| A 2

Z A Yof 2A5t= glad o v g0 =242 gL

lo

mlolv PO

> Koo g
Py

I b 2 T ogg
o &t ok 3Ty ]
S
S
xr—

2
T
z

ofN
o
1o
1=

=

=,

ha

1 ol
o

Ho
d

—_

n =
%
tlo
a r
N
= M

I
tlo

Brightness, %

Hemicellulose dosage, %

Fig. 11. Brightness as a function of hemicellulose
dosage onto fiber.

% - olg - &% gz - Fo|7]4 43(5) 2011

‘“57} 7V EUﬂ s

of Alebd vt =214
4EE dlul*égiiAﬁﬂ FYo] oo up& Ha}

2 LR QLo WA 0) ke B)aA] X
x] 035]041;].‘— ;go]r/]- o]ﬂfﬂ‘ HH}\HE_O,] T
gﬂﬁﬂﬂﬂ%ﬂqmﬂlméii*AﬂﬂL
7w ol =g o] A WA 7} JrhR] 2 Q5)A] ke
o3 o ;@I&tﬂ—u}tﬂ EKCR 7414»_

EERERREL Y EE R PSR L
2028 8)55t0] 1 54 BAS L AN G B
249 7P5 A Pohi /] 913 ATE

Tg} ABHIE S 4%9} 16% =913t ohzha] 2ol
& o] g5to] Aol MFZERHH FudERS
25 B, GAHL o5 ool 24 nEAAH AL

poly-DADMAC S 2 A 2] % A+ 2}
S Z-8-55ith oM EALL o S E-S 0] 85}
2o] ARG A AR o AL 35 o] w74
3, 2%, RSt Eel 4 Xl & hehict. 22l

ol seol 4% 2] Fapol Shak 54

I~

Adeios sl 894 o) 1g o LE gol
FEEE AFS WGk LS SN 25T 7

AFS
FEEUY NSRS BE
Astiet St del S AgehA e o
F29] Aol BAGE A77H R ol o)
FZ A2 QA7 7Ry
Ago) abgo] dojAieh A& Al 4
AFSRFE O] 4, 16% T H 2z 2S5 A4
O] ZSHA] AU A71AS Ho 7R E JAE

o] Z7}st E,“_ o}y

2
=2
o ~
0 A
rlo
=hs

SHERELT L RE St REREE A
itk £A4 AU =7 HE NOEL: 4% 9]



o uf 7] A 42 02 e S A o Al o
2 Bapeko] 231 Mt w7k = 9d N4ESF N16E=
1% F]l o Rt At o] HrjA|of mdstglt. 3fv]Al
EEEAAEﬁﬂﬁ%@ﬁ o a7t elEgle
S5317] 1%t A 7] o] whge] o] Foxint
AN AER A AAG HTAR A

AL 7|dHr.

LI
r01

AL Ab

‘494 20109 = AHe
RYP&P(F)2] A §1& ol

1. Sim, K., Shin, H., Youn, H. J. and Lee, H. L., Isolation
and purification of hemicelluloses in alkali pre-ex-
tractives from mixed hardwood, J. Korea TAPPI
42(4):64-70 (2010).

2. Cho, H., Shin, H., Sim, K., Youn, H. J.and Lee H. L.,
Pre-extraction of hemicelluloses from Korean mixed
hardwood chips using hot water and alkali solution
and its characteristics, J. Korea TAPPI 43(1):83-91
(2011).

3. Puls, J. and Schrdder, N., Xylans from oat spelts and
birch kraft pulp, Macromolecular Symposia 232(1):
85-92 (2005).

4.Roos, A. A. and Persson, T., Extraction of water-solu-
ble hemicelluloses from barley husks, Bioresource
Technology 100(2):763-769 (2009).

5. Sun, R. C. and Tomkinson, J., Physico-chemical and
structural characterization of hemicelluloses from
wheat straw by alkaline peroxide extraction, Polymer

AL 87 RO RNE H3ET

SuAlER e ~0) E43 oof| M 24| &4 Wt 67

41(7):2647-2656 (2000).

6. Teleman, A. and Tenkanen, M., Characterization of

O-acetyl- (4-O-methylglucurono)xylan isolated from
birch and beech, Carbohydrate Research 337(4):373-
377 (2002).

7.Yoon, S. H. and van Heiningen, A., Kraft pulping and

9.

papermaking properties of hot-water pre-extracted
loblolly pine in an integrated forest products bio-
refinery, TAPPI J. 7:22-27 (2008).

. Yoon, S. H. and van Heiningen, A., Green liquor ex-

traction of hemicelluloses from southern pine in an in-
tegrated forest biorefinery, J. Industrial and Engineering
Chemistry 16:74-80 (2010).

Al-Dajani, W. W. and Tschirner, U. W., Pre-extraction
of hemicelluloses and subsequent kraft pulping Part
1: alkaline extraction, TAPPI J. 7:3-8 (2008).

10. Komiyama, H. and Kato, A., Chemical structure of ke-

11.

12.

13.

14.

15.

naf xylan, Carbohydrate Polymers 72(4):638-645
(2008).

Westbye, P., Kohnke, T. and Gatenholm, P.,
Fractionation and characterization of xylan rich ex-
tracts from birch, Holzforschung 62(1):31-37 (2008).
Ramirez, F. and Puls, J., Sorption of corn cob and oat
spelt arabinoxylan onto softwood kraft pulp,
Holzforschung 62(3):329-337 (2008).

Kohnke, T. and Pujolras, C., The effect of barley husk
arabinoxylan adsorption on the properties of cellu-
lose fibres, Cellulose 15(4):537-546 (2008).

Lee, S. H, Lee, H. L., Youn, H. J. and Zhu, H. X.,
Adsorption of cationic birchwood xylan on Hw-BKP
and its effect on paper properties, J. Korea TAPPI
42(2):1-11 (2010).

Lisboa, S. A. and Evtuguin, D. V., Isolation and struc-
tural characterization of polysaccharides dissolved in
Eucalyptus globulus kraft black liquors, Carbohydrate
Polymers 60(1):77-85 (2005).




<<
  /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
  /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
    /AGaramondPro-Regular
    /ahn2006-B
    /ahn2006-L
    /ahn2006-M
    /AmiR-HM
    /Apple-Chancery
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /Batang
    /BatangChe
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ChosunilboNM
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Dotum
    /DotumChe
    /EstrangeloEdessa
    /ExpoM-HM
    /FranklinGothhvy
    /FranklinGothic
    /FranklinGothic-Bold
    /FranklinGothic-BoldItalic
    /FranklinGothicCondensed
    /FranklinGothic-Italic
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /FranklinGothlte
    /FZSY--SURROGATE-0
    /FZXBSFW--GB1-0
    /FZXBSJW--GB1-0
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /H2gprM
    /H2gsrB
    /H2gtrE
    /H2gtrM
    /H2hdrM
    /H2mjrE
    /H2mjsM
    /H2mkpB
    /H2porL
    /H2porM
    /H2sa1M
    /H2wulL
    /HaansoftBatang
    /HaansoftDotum
    /Haettenschweiler
    /HeadlineR-HM
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /HelveticaNeue-HeavyCond
    /HelveticaNeueMedium
    /Helvetica-Oblique
    /HYbdaL
    /HYbdaM
    /HYbsrB
    /HYcysM
    /HYdnkB
    /HYdnkM
    /HYgprM
    /HYgsrB
    /HYgtrE
    /HYhaeseo
    /HyhwpEQ
    /HYkanB
    /HYkanM
    /HYKHeadLine-Medium
    /HYmjrE
    /HYmprL
    /HYnamB
    /HYnamL
    /HYnamM
    /HYporM
    /HYsanB
    /HYsnrL
    /HYsupB
    /HYsupM
    /HYtbrB
    /HYwulB
    /HYwulM
    /Impact
    /Kartika
    /Latha
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /MagicR-HM
    /MalgunGothicBold
    /MalgunGothicRegular
    /Mangal-Regular
    /MaturaMTScriptCapitals
    /MDAlong
    /MDArt
    /MDEasop
    /MDGaesung
    /MDSol
    /Mhansek
    /MHunmin
    /MicrosoftSansSerif
    /MingLiU
    /Mla
    /MoeumTR-HM
    /MonotypeCorsiva
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MVBoli
    /NewGulim
    /NSimSun
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /PMingLiU
    /PyunjiR-HM
    /Raavi
    /San02M
    /SandJg
    /SandKm
    /SandTg
    /SandTm
    /SeoulHangangM
    /SeoulNamsanM
    /SeUtum
    /SHeadG
    /Shruti
    /SimHei
    /SimSun
    /SinMyungJoyakja
    /Sylfaen
    /SymbolMT
    /TaeM
    /Tahoma
    /Tahoma-Bold
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TSThgrgl
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /YDIGasiIIB
    /YDIYGO120
    /YDIYGO330
    /YDIYMjO150-KSCpc-EUC-H
    /YDIYMjO220
    /YDIYMjO230
    /YDIYMjO240
    /YDIYMjO320
    /YDIYMjO330
    /YDIYMjO340
    /YDIYMjO350
    /YDIYMjO360
    /YDSAH
    /YetR-HM
    /ZWAdobeF
  ]
  /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 <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /KOR <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


