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E 1. 484 74 A% A9 (Atchison, 1987)%

Chemical Properties(% on dry basis)

Average Fiber

Type of Fibers Holocellulose Lignin Ash
Length(mm) - C. & B. Cellulose — 77 0 ™ pentosan  Phenolics  Total Silica
Stalk Fibers Straw Rice 0.5-1.0 43-49 28-36 23-26 12-16 15-20 9-14
Wheat 1.5 49-54 29-35 26-32 16-21 4.5-9 3-7
Barley 47-48 31-34 24-29 14-15 5-7 3-6
Cane Sugar 1.0-1.5 49-62 32-44 27-32 19-24 1.5-5 0.7-3.5
Bamboos 2.7-4 57-66 26-43 15-26 21-31 1.7-4.8 0.69
Grasses Esparto 1.5 50-54 33-38 27-32 17-19 6-8
Reeds Phragmi 57.0 44-75 20.0 22.8 2.9 2.0
Tes
Bast Fibers Seed Flax Tow 75.9-79.2 45.1-68.5 6.0-17.4 10.1-14.5 2.3-4.7
Seed Flax 30 47 34 25 23 5
Jute 2.5 57-58 - 18-21 21-26 0.5-1.8
Kenaf 2.6 47-57 31-39 22-22.7 14.5-18.7 1.7-5.0
Leaf Fibers Abaca(Manila) 6.0 78 60.8 17.3 8.8 1.1
Sisal(Agave) 3.0 55-73 43-56 21.3-24 7.6-9.2 0.6-1.1
Seed Fiber  Cotton Linters - 80-85 0.8-1.8
Cotton Fiber 25
‘Wood Fibers Cineferous 2.7-4.6 53-62 40-45 7-14 26-34 <1
Deciduous 0.7-1.6 54-61 38-49 19-26 23-30 <1
g AAE g2} A2 WE4 s N Al X
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E 2 3474 AEdel FRe @39 YYRE(Sjestroem,
1993)*

Tissue Lignin Lignin

:jl § :;i B9 Mz Hg  Lignin Type Volume (% of Concent
i (%) Total) (%)
Spruce Tracheid Early 2nd wall Guaiacyl 87 72 23
(Soft- Wood Middle lamella Guaiacyl 9 16 50
wood) Cell corner  Guaiacyl 4 12 8
Late 2nd wall Guaiacyl 9% 8 22
Wood Middle lamella Guaiacyl 4 10 60
Cell corner  Guaiacyl 2 9 100
Birch Vessel - 2nd wall Guaiacyl 8 9 27
(Hard- Middle lamella Guaiacyl 1 2 42
wood) Fiber - 2nd wall Guaiacyl 73 60 19

Middle lamella Guaiacyl-syringyl 5 9 40
Cell corner  Guaiacyl-syringyl 2 9 85
Raycell - Endwall Syringyl 10 1 27
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7%E 3 APz Straw pulp St. P wAsE=
2.4 z4 7R E HE27H UE HY5d= Groundwood pulp GP(GW) & :92-98%
o 9% EE S 3 guopjgx Refiner mechanical pulp RMP
e QrAE= Thermomechanical pulp TMP
B gl ol ey A olgyg=E Sulfite pulp SP  +& :40-65%
Az EY 3 zzizedgs Kraft pulp KP 48 :65-85%
setAe 71N He-7iAAe 2 FAolEd wislst g Neutral sulfite NSSCP <& : 85-95%

Semichemical pulp

sete -7 A e sat-ZlAANE F sErAE= Chemi-thermomechanical pulp CTMP
9B sy EgE= Chmi groundwood pulp CGP
3. gze) Azd g=o] gH] F g Bleached pulp BP a4&
oy Az Jfze] ) M E Unbleached pulp BP EAL&/AFA
4. 8% AR g E= AAEg=x Paper pulp PP FoAIEAZE
o £ ssugg gx $3E= Dissolving pulp DP #=AAzE
H 4, B4 sshEzAgx 24
T+ ¥ A ol ibg Zohghiby Aol grtelAd oldbE e agzey
PH¥S) 1~2 3~5 6~9 9~13 >14 >13
ARE-a71e] BF Ca;Mg;NH,;Na  Mg;NH,;Na NH,;Na Na Na Na
S ok H*;HSOy H*;HSO; HSO;7;S0572 OH";S0572 OH* OH*;HS"
ZHLE(C) 125~145 150~170 160~180 160~180 170 170
ZFHLERA|A 2 hr) 3~7 1~3 0.25~3 3~5 3~7 1.5
BILE(%) 45~55 50~ 65 75~90 45~60 40~60 40~50
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a7 4. <7 89 QoA FlsA Baryl ether 229 AZ.

N

+
HC

| - i ~ocH, I
HC-OR oloH) HC~-SO,H
' /I +50,°H,0
nr
OCH, RoH ! OCH,
ol[ot] | O[OH]
4 HC /
R:H
R: alkylor
aryl
OCH,
ot
Lo

QW 5. 4 olgAEse) Qola AE3 7|7
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JEu g8 7A] aRA AR Y B4 24 g
ad aRAgA deFos grgsts ZA e A}
g3l HEAAR whEAe Fg Grlelo|AU Abgo]
ok AAF gelad $28 Ay 935l 150~170 C
o] o] ALY i MEZQAYRE R A7)
A 22l 4= gl
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Amount in
. L World
Cellulose Derivatives End-use Applications (MMibs)
(1980)
Viscose tire cord tire and belting reinforcement 650
Rayon  high wet modul. staple  apparel, furnishing 300
regular staple apparel 4,600
cell ophane packaging 900
continuous filament apparel 1,000
miscellaneous sponges, sausages casingetc. ?
Cellulose acetate filament apparel, furnishing 650
Esters tow filter cigarettes 770
plastis  film, sheet, extruded articles 350
mixed plastics sheet, extruded articles 200
nitrates lacquers coatings 400
film ?
explosives ?
Cellulose carboxymethylcellulose  detergents, cosmetics, food, 300

Ethers  (CMC) textile & paper sizes
hydroxyethylcellulose latex paints, emulsion stabilizers,  ?
(HEC) ol well drilling muds
methyl cellulose(MC) food, paints, pharmaceuticals ?
ethylcellulose(EC) coatings, inks ?
hydroxypropylcellulose  foods, pharmaceuticals ?
(HPC)
carboxymethyl-hydroxy- liquid detergents ?

ethyl-cellulose(CMHEC)

< YERN AR PAEY HE YA Ee &
=9 2 7= e F30 mge 493 gar.

2.2 EHE=e| ERu o|SHY

Hinck $o° @@ &4 o451 J& gs¥=zs
B 59 Zth F 1980l @7k 460~5009HE A%
o] &3 EE Ao A] 1409HES Hojo A FAagch 2
2t 19943 AAIA BEASEke 2984 o)2m, Fo
Aadege 398 23}

EA2RE Azx" ngE AERLAE FHIwse
Tte] B4 iR} o] SHAA 7 Fyo dE=
22 IEA AFA RN AHEHE ST E o AER
Q.2 ghego] 90~98% BFEZE Folok apd, o|d 459
steg T e g8 Wz (dissolving pulp)Ex 31t A=
L2 2 (chemical cellulose) @} 31t}.

»E—ﬁl AEZ 28 &HANA TRENIAY oF7e A
& Adske A4S JYFHA QAR WA 3
30~50 mme] FEE FEA A QU “fﬂ—‘?—fﬂl E449] A
7t A9l glol e 4Ae dAsidol it 18x
FoH w1 e sl A %317*01] 2l g 2
& oplEle AAFoz AP &4& F7) uZolu).
& ¢85 HaIF A fidds BLA ?JZ}7} Tﬂli
0.04% (400 ppm)ol] E#3l} B33 v]lA3 0~ AL
0.1% (1000 ppm) el 23}7|% dch. =3 0.2%9) ia—’r

gt hemicellulose 52 B<EFo)a}E acetate £H 9]
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B 6 FAREzex ¢ U 383 24

Polymeric Components

Extractives

Chemical Composition Carbohydrates Phenolics Alc-benz. Ash
a-cellulose Hemicellulose Lignin Resin & Fats Minerals
Wood softwoods(spruce) 40.4% 31.1% 28.0% 5.6% 0.5%

oo hardwoods(beech) 43.3% 31.8% 24.4% 2.4% 0.5%
Paper pulp spruce USP 78.1% 12.8% 8.3% 0.8%
Dissolving pulp beech BSP 97.3% 4.4% 0.0% 0.0% 0.0%
Ao gL 40% 7R ZAAAC gei g H 7. 929 £54 of& SAYZ Az 4 U3 oA
E‘ %E %9’! a]u] ﬂ%igi S‘;}-Eol:, "7}‘%% ag'aok, ‘?‘7] Ag Major Pulping Sequence Bleaching Pul Fnd-Use
Bo| 23] ¥, - AEZ A §3Fo] Folol d¥Yl of Process Prehydrolysis Cooking Sequence® ¥
Ua gAY ZT I FUdstedor 33, Sulfite none  neural sulfite none  NSSCP paperboard

- Process (Na,S03+Na,CO3)

uY A =
Y= Fotol drh. _ none  bisulfite(NaHSO,) CEH  BSP printion paper

2.3 AiXI2 sstgmy|xel £ aEmAxo| Rfo| none  acid sulfite

Mgz x fEA Az ALSE SHEIE A (NaHSOy+H,S0y  CEH  BSP printing paper

Tol= Ta Ex 2o 40~43% AT HE3T 9 none  acid sulfite

fg g}a ai ;l;il} v %7 " = }:—42 (NaHSO,+H,80,) CEHED DSP dissolving pulp
":_"'gﬁig” 2 = gldstet ERPA 3EE Kraft none  kraft(NaOH+Na,S) none  UKP packaging paper
53l MBS o] 78% A= oA Hu, Process  mone  kraft(NaOH+Na,S) CEDED BKP printing paper

AA AR E E3l - AE20 2 F3Po] 90% o]730]
HEE dojo} Pt} 53] LSBT HEZOA REA
A zukeal AFe] EQo) L JFE v BIHE-
AAF2E7 7480 BT BEE= FFHA A
Asledol JTHE 6). WA o|F A& A AxH
7} lumen Zof AelRez XU F3F3E AEol7]
2o ol EE AR dydoz B AAN =
olft}. weld AEZ oA F=A AZFTRH AEFY] F
Ao JeHE AR F3Fe M8k Ao dwryelrt.

E3) gajgze] F2L B4 A Fo F2d wet o7
= gslEze F3o) tlay] wied AU 35A =

He=

ARe BEAdsle gl ddddes 4598 HEZOX
FEA AZFTHE ANEHIAEE Lz AT F
A 2%

=

duid oz fPxE= T 7o viehd upe}l 2ol A
§ HEAZFHE W3] A S, & ofgbHoe =
AzHe BT AXE Hdoldht HxAE 2
& 7IEE A s F& s Jed & B2 #9] Fn
Ag2 o 27} FIFEHEHES FE v, U A
& AXW, ArleRE-azzeyos Axss 0¥
=z olgabgal o] 7iEsp AAEHE FHrjdERL
2gte] Bade Aol ol AEReARE E=o A
E2029] &% FUiglo] #&0] AhEEg Ao A
Jtrgsi 2 uAdERz e A BHAIZ v gty
AR L FaYes Hxzlsin, U FANHNA B
o} A 3= Wy 93 Uk

E3] A olgtaty e AXE ol o] B
gt Aol B Hujo ARt sk sHEHI VY Ay
g Axdldol Fnz Y8 AT P& da] PArsx
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0.5%H,50, kraft(NaOH+Na,S) CEDEDEH DKP dissolving pulp
2 C : chlorination, E : alkali extraction, H : hypochlorite bleach-
ing, D : chlorine dioxide bleaching.

E 8 o3 2Ezox § G olNTHAZ 2 SO,
o 9%

Cooking Condition Acetylation Test
Total Combined Max. Temp. Pressure Time . 90°
S0.%) SO (0) (i) (he) 0 T e
5.5 1.15 147 85 8:15 124 241 118 84
7.0 0.65 130 95 10:15 80 151 606 100
15.0 04 127 150 5:50 60 128 31 100
gou AyleEe-aHZEY LS FFA o] glo] o=

FEolgAx AzPsdlt. 23U AieEE-ZEREE
e olgabEET BEAZ L Fuuks-o] Adide] ¢l
o] 2T5Ee] fAPIAZE ojgbg R} v FA F
ojtt.

2.3.1 A ofgalgol| offt BsEIRE

A&t uiep o] ofg byl 0% LABVEAEE &
Szl FA U Qe nX e FrAERL2E
H 3 7he Rl & U A olEbEel o)Fte F3
o, S 2H0 e Azd gxe EAHL E 839 2
th E(F olbeE=He ol e E+EY of3itE
Tyolug A oliewrl Zvlehd AFH oz Z3
de] pHrl Folxich. wtetd] AEg2exe FYHEE T
HHez Yehlls HAxrst B olileRrt Rolds
2 =2 AL delignification®} u|AE 2 920 7458
a7t ot deF oz dojun, AE2 e~ i £
Zgo] Aodvhs Ag HoF). wepd] 13 e glo]of

613



TeEY I8 HAfAR A" gHETE
o) W& pHAlM F8E olgag=sl Hgtsht =
7 2ol AFYER WEO ARl SHYZE 29
2EE ARG & pHlA Fefsiais st
< 9ul g}

Ao 8HT Ut Y olgabgel A Wk
o &5 met FHxAE 2. S AR gYno)
B¥E Fold A=BHE sl duidEz o) B
frafedopsil gaiEze) A9 gehutgoly AE
T U F¥E Fo2 Ao} 5] Ho] W=

_>".r<E.o.u

P

Tl HuldER e o] Wolo} din] gwlo|u} HA <

A Bl Lo] HA Eo] A Ao}

2.3.2 TR -FelZEHo ot RAEIx

ARZE F o3l LHFIL ARE olgadal
2ol AR & Fzhozs gHYEE A=sluz 3%
oy AR dze|Held ol AsE FuA
E22271 FUAHNAN HA AALR gomz g3
BEpie] o dE2ex 58 4] gt was
A7 e - gz elo] 1950 o] Fojo} melx|gith.

A7 e -aalzeyd A A7less 2dos it
ol o}FtE Vsl JlERAE 4% o) Buke 7}
Bt 320 stdsle] BEA2RE AAHE 2L o]
838l IR AEEZ L A8 J5EHAD 4 o mEiA
MY E] Lo @2 FA4F g Al =74
o] t2r}. dutdoeg 05% H,S0,5898 AMg-sh
150~180 CAlA 0.5~2 hrs <t Halsle] Hoyg 2a
o AL FHRAT Zo] AAFA A 3
25%9 24o2 EA tsled NaOH+Na,SE 20%
Na;0& 71313, 8d5Al9 A= 3% 25%9] 24
o4 NaOH+Na,S& 16% Na,08 73l 170 ColA
90&3t Fs) Bt

2.4 Rs|EZo| Fuyn x|

ez e gxo wl ad gHHze &
EE @7 A3 Az nigwEEEs B 99 £Aq
w2t g9 GA & AR} uets L") guz
AL AR LHZ gz FA2 A 7l e &
e 5ed YauFEe 318 e Adsid AR e
Hxo] FWZAS FASI)

dutd oz g olgibgolu} AR -aalzey
o2 Alzd vgy LU= E gAY SA) A 5}
= 34N Ll EEont H4EE 44T L s
a7 sk ohga 2

24.1 BBz FUIH

FgWole dukgo g A Algslm, Ao o
g AR AadE AA) sl 9agaE ApgE)
43 GAE gade 942 qNeAA treel o
71 88 22, ARHAA £32 59 =
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B 9. g3 "ol gl (Hick et al, 1985)°

End Use Acid Sulfite Prehydrolysis-kraft
Plastics filler ~ CEDED;CEDOD CEH;CE°CH
Cellophane CEH;CECH CEHDED
Nitration CECH;CE°CHD CEHDED
Textile Rayon ~ CE°CHD;CE’HD;CE’CH  CEHDED;CHEDED

Regualr Acetate CE°CHD;CEDED;E°CEHD XDEDH;CEHXDED;CHEDXD;
CHDXD; XCEHDED

Plastics Acetate E°CEHXD -

Tire Cord CEHXD;CEHDX; XDEDH;

CHEDX; XCEHDED

* E° ! pressure hot caustic extraction(HCE) ; E : mild HCE(less
" than atmospheric HCE) ; P : peroxide ; X : cold caustic extrac-

tion.

o, BEXY it A4, B4R uheale] Ag
dalgich meby gdasld) ool dgeElEEe 44
3=t ol AW, g, Ve i EdRsE gate
7hr28f (saponification) A| A =|wo] vlFge2 §a
AA EHSES 488, BaldE 2oy sEe 844
itk @2 F2WACN b aH-QA ARgYA=
polyehtylene glycol 7}x]€ 7}# nonyl phenolo]ata
g},

Iy Hxo) wldss Axgdxe] FW o] x}
olEAN B, olitsld A ¥ wE mAksleA Fue
dAd H=o| WA E A, welr] gaPE
o] e ARG gl TUg A4 FHWIic)

2.42 71t gotgial $=&TH| (Pressurized Hot Ex-
traction)

53] S Exe] EoAE AR gYTol= D] Wn
el FuAdgR o Ay G5t R Al AA
7] 95t das) B o) vigE 9dge] 2ae A
At o) F2 olgaion AzxY LeUTE
Wol| o] &5= o ARLEE Fulal= =g NaOHel &
A% ¥H 03~3% NaOH(4~12% NaOH/pulp)
T2 JHdaTt £9d WEE slste 12~18% pulp
= 95~145 €] 2o sijHleloA 1~
2hr At a8y TAe-AER oA 120 CIA
3hr A% A5, 1 o) o] HH MEZ 020 B
g g

o2 F2HANME aP=ERY 2d5 Lo}
At AEZ 9 A9] peeling-off Hheo) o]3le] MEz o
29] FYEI}F MAE A

2.4.3 Jrgta| EFCA|(Cold Extraction)

Ak -agzeges A28 4B 2%
Qb o] 2 A7) sl Melsone Qg
2 F2de 297 gloh gy AseRe-ms=e
Heoz Azxd gU=E duigos Yoy Moz
A g

=
g 7=

Polymer Science and Technology Vol. 8, No. 5, October 1997



dyrd o g JYazgal Hgle 18% NaOH ol&e] &
E A3l 40 C ol3lellA AAdt A 2elAMe F2
2249 gaggo] tiied, 2xrt ¥eg4E AE
=71 3y v A3 FEL v sMdad AARR
F AR 7oA 2] FFo| ZHT) WE 258 ¥
old HE=7} BolA FHFo] foldhd 35 T olide] H
W - HEZ QA B3] 743Y, 50 T/ HH - AE
29 2%ko] HAv) WA 23] $&o] FrIgch
2N FYAozE 35 C AES AME-§).

A7Mped-adzed o2 A2 gagxe Yot
g A gHxe) 450 we} NaOH AMg-o] 2
g}k, & ArieRs)-azlzeyoez Axd g=vl
oln] INe-AEZ9 A HiolW YL ML
A3H=d] 7% NaOH g£dojd FE3lt}. 7d A=zd
"xo] 58 Aol Eojof IhH 12~14% NaOH
gHg AL - AER QA Fko] 98% olitd] o
& Aot} 53] AANELHZA R} o] 1LRFHE A
z4g agzedzs Yaiz F334E A 2
7 o g PR o] & WIS £F o] &xo o2
A g1t

L84 ol3 gl Hen A2 4~7% NaOH
Aoz HEsdx 433 €27t FHP 1 o]4de
E5oA 10~12% NaOH7IAl Z7lstd 985%9] o
Ag2o s kol SHHETE AL 5 AT 19 %
Z7h= vlnisidl. o)E g A4S AUieR-ZHZEY
o2 Azd P A4 wFviAelH, vhfd 2
AL AT e HAEZ 2V} 100%9) S BExE=
ol dg # girh

39, nixd SUTE AzsHH Yoz X
& WEshs Zlo] @ wWARt adFon, dgzs
A2 955% oAEZ2V H R YT E JIZe
Ashe Qdze-Woegel Azgel o amojrt.
& 2145 SHEEE V] 9% HY dgue]-ye
e HEyge 4k HEFE 10~15 CAAN 11~12%
NaOHg&d oz Hgsl= Aolw, 18 €A 130g/L
NaOHe] Wzl Halshd 99.5%9 -AdEZoAv]
AojAt. HATHe nExe] HdaTAE Bfol
H&23 Aol FAld ojumz wA s AeY
Zo EA3hs Bogy 39 g Yt T3 ut
g HeAlgtol 10~308A 3AU7AA th2d. 53
gz Mo 3715 Adddl o3 AbsiEs 7}
Atz Fos o} g},

Jgde AalFde A3FY gAaTHAE o] -3
o 46%HE=7lA] LA vhg Al S

2.5 SHETAIx 2¥n Ba=ge| HAH

AL e $x28 gExe FH4EL ether
F2E8¢ T4 £X9 AP, dnjdEgses

DX e A 8W5F 19973 109

3take 7Ash= mannand} xylan, #7]4¥& T4
E R 4% frlo)e 58 IEeR g8 F
d FgEE Hode) FFoldt. wEA ojF FRA
Be tRE ZAS Y82 st LUIE AZT o
= guAdz 9 ¥9ER A 712 AAH) dges
A Aot g}, wietd HIAZ FAHAHM ol ETES
AAsHE f2ld $He dYsd oo 32

2.5.1 ojEl2 F=HMHE

F2 A, AW 9 ga Foz A JETOEA
A58 AgEE EA4E o Ad =2 X s st
o} vl Bel Fgog Aol gadt. ueir A7k
Yrjoldl M 3~47149 AE3lY RuldAE Hox 10
~149 @) E3 ool AHeHEe FHEFLA=
253 ol& o] sl gadrh

g ols A 50~70%7} HAHEd] #4E
ong HuAZzF AN g HEeE 1~
2% o]8l2 wHEo A 2z3dg SIAFIEA A
sl wlgiAle] A EE] Afel BElElnz FAE &~
A3 A Hygo] AR A el

E3 AF AR gUF] das A A ol 4%
o] 7N = BE3 254 T gaslEo Bt &5
Aoz AP B oo gBE|FHdA FR|A4 &0
AADC) B3| ojdiioz A LETE= oty
FZHAA Bol AL

252 SojdEz e~ HIAHYY

B Fo] FuAEReAE AASE WEe "WxA|
Z 9 g we} ctach F o3yl Ag At
Al A o Fasle] ARAEIL B HAnAE
2OoAE AWIFES L GESAA AASE, T o
= d9asl® 0.3~3% NaOHEH(4~12% NaOH/
pulp)& H7I3le] 95~146 €9} 2o 719FE}
AAsR= dhale] FlzERS APgAo FHrjdE
2AE ] JeEAAA FEFE AA B A
7 o, agzeFdz gade geladsle AA3
o, 94X Fo) ZFse 2HE dAndEzeas B
Ao} Fol] 9~10% NaOHEHe] TIZZ BAAA
50 C olste] 25~40 ‘ColA 3~158% M3 & &
Z geesto] A A

2.5.3 7| dE2] HH

Fil %o HIE FME of3l, dAt B g
o2 pH 25~3.071x] 2Hdstste 30EA= A F
W HIE o] FIEAV|e} AFE ZHE golo] 4ld wt
$3le] G gAnE R gl A Foz dRE A
A|t.

254 2HHIAE 24 3

AgHor Aoy LHYIAZ THS E 109 2
T, AlxE gz EAL B 113 Y. HIZE
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¥ 10. £E9=ZAZ 34

Major Process Prehydrolysis Cooking Bleaching
Sulfite Process none acid sulfite CEHED
(NaHSO;+H,50;)

Kraft Process 0.5%H,S0,  kraft(NaOH+Na,S) CEDEDEH

A7MrEd-ARZEY o2 AxH e fa]Hzado] =
o a2y gajE e B 3ete EARAL A48
Zoh= de] olHE A E A Lsln Y AEROA H
EAAZ 34 X 4% AAHoT HAHE 5 ¢
oug dYHdos FEANZ FAL BAY 7 g
AN HA sk S FHAFE ABY)H &
Ao wel 43k Ro) Aty o|tt.

AR AERe A F54 AxLoz BT Q= &
HEze] FAE FF 45 wad BN A0 B 12
9}

3. [SAMEZ gt JISX| H=

3.1 HxI2EZo| 7ls¥e} v
3.1.1 &5 J[sK|e| FRel 753
g LA} AREY FE-7)E Bolo] Ay
A Aot A7) 7Hs 3 DEQ PR 9] AMgo] Ut
3 A “A139] Fol”e}l BaiAm, AARHE e A4
A2k £0171 AMSEEA Fael Folo) Jdd] BL
EE0] AV A} olB% EES Al 95l Eo)
o] 2702A tg 37IAE = Yt & OU8
© ARE Bdololo} F9, @B 988 7Y
A st o g8 Azseof s, nixgto g2 @YAPT
BEE e BYEAY 21E WEA A} g}, FAd|
olE g Fole] 7]-AH LE= A (write and print-

ing), ¥ (wrap) 18|31 ©= A (wipe and waste) 2]
37K F=d o, A2 FHde A-7)ee] AR
o wat W -WekEA, "R, waky, WHd, 2eA,
oA, F2Y, FFA T 98 JRA Mz Fol9
4927} 3283 Y, ol Be Hopy 58 54
& FFAIN sl Fale Fol7t AYE EAN 3
7 715 ol9d B43 71'6& FAF Folg 715A
(high performance paper, functional paper)atz %
. oldl wE} Fole Edd el PP 2L (work)
< 3k FHEH (wear) 3} HE(wits)iy EH 0 2 ALY
HEd eEYE Folo] £55 £3] 6Waln BT
E 132 A7 ALE 715A9 FF9 858 g9
3 3ol

3.1.2 $ol9] 7|3

Folol E3E 71%& Foisie WYL duiyoz 3
Az ERred.

3.1.2.1 A2MR 758

Folol F A8 A7) Folg 5L A F95)
B2, 7154 B el Ag2 029 A E Xyt
B 3t #AE 478 =FFAY FEAe] ZAE
Bl SAULE g on WA A2 75e
Fojgtz WHelth o] A dg2ex Bxs BhEo
E Qglalx geth Folo] Buly AAY sist ye
4, A=A, R, WS - diF - Uiy B8 R
371 913l o] Wigo] o]g-¥r}.

3.1.2.2 MRt MM 2 s8]

A8 ARE oA eE AASAY 4B S A
ARy Fo1dHF 58 £ B 9503 Al 22
AE2et 7t ARAE] oo e, AEAe} A4E A
B = 357 59 43498 FQH, =23} oY
Ak LA AgHE A esoln, NAAL B
E Az o] &Hth EI Fold YEA, A=A, F&

E 11 AJ2E 230 2 gl oS EL S5 Bze] FAE wlE YZEy

Pulping Process Sulfite Prehydrolysis-kraft
Purification hot hot hot hot hot-cold hot no cold cold no
Wood spruce spruce spruce spruce spruce birch pine pine gum gum
End-uses cellophane regen. ten. polynosic high ten. acetate cellophane high ten. high ten. high ten. st'aple
& staple yarn fiber yarn & staple yarn yarn yarn fiber
Viscos.(cP T) 20 20 20 55 40 20 20 20 20 9
a-cellulose( %) 90 92 94 96 97.5 91 96 97 98 94
Rig(%) 925 94.2 96.1 97.0 98.5 93.3 97.4 98.4 98.7 97.6
Rip(%) 87.5 90.0 91.8 95.1 96.7 88.7 95.4 97.6 97.0 96.0
R, (%) 90.0 92.1 94.0 96.0 97.6 91.0 96.4 98.0 97.9 96.8
Cellulose(% ) 92.5 94.0 96.0 96.5 98.0 93.0 97.0 98.5 98.0 97.0
Glucomannan(% ) 4.0 3.5 2.0 1.5 1.2 3.0 1.0 0.5 0.5 0.5
Glucuronoxylan(%) 3.5 2.5 2.0 2.0 0.8 4.0 2.0 1.0 1.5 2.5
Resin(%) 0.30 0.20 0.20 0.15 0.05 0.25 0.02 0.05 0.15 0.11
Brightness(% ) 93 93 92 92 94 94 88 87 91 89
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E 12. 8382 AF &= WE L 7€

Products Paper Plastic Filler Cellophane Nitration Textile Rayon Acetate Acetate Acetate Plastics Tire Cord
Speci Western Western Western Western th. i Western south. th. pine  south. pine
pecies hemlock hemlock hemlock hemlock OO PIM®yomlock  hardwood oo P -P
Pulping SpP SP SP SP pre/KP SP pre/KP SP pre/KP
Ry o9 naon( %) 87.1 86.7 89.7 91.8 95.2 95.3 97.7 97.0 98.2
S10-18%Na0H( %) 18 2.1 6.8 24 18 1.8 1.2 14 0.7
S1 s naor( %) 111 111 45 5.8 3.0 2.9 11 16 11
Xylan(%) 2.1 2.1 1.1 1.5 2.0 0.6 0.6 0.8 0.6
Mannan(%) 6.7 6.7 1.5 2.3 1.1 0.8 0.8 1.0 0.7
S ether( %) 0.10 0.11 0.16 0.13 0.01 0.04 0.04 0.03 0.01
Ash(%) 0.16 0.16 0.19 0.15 0.09 0.09 0.05 0.01 0.08
Si04(%) 0.003 0.002 0.002 0.002 0.003 0.002 0.004 0.002 0.003
Fe(mg/kg) 1.6 2.0 2.0 4.0 3.0 2.0 4.0 3.0 5.0
Cu(mg/kg) 0.1 0.1 0.1 0.3 1.0 0.1 1.0 0.5 1.0
Mn(mg/kg) 0.05 0.10 0.01 0.10 0.20 0.04 0.10 0.08 0.30
Brightness(% ) 95.7 95.7 944 91.6 91.9 95.2 94.4 95.1 85.9
Viscos.(dL/g) 9.5 9.5 4.3 7.5 5.7 9.0 7.0 8.8 6.1
E 13 71549 $7 € 4% SAE Hode e EAgxe AiaAe 487
N % 7% B3R £ = & =qdshe siskd wal, vkl ofd Bl whge
KIRHE (0B Ak dd 47, 7H2eA 2 i 5 et 53 o v Fo] Folo d87}
e A, TR v, 73 He Agdfe) F4R dszoxd sud A3
» 2 . p- . N -
AxA AxA, AATAEa) YAs/S, AR (cellulose chemical modification)d] 213§t ZFo]e] 71%
R AR, 2AFHFA, A, AFESF, A, 2pd 3l dldte] dH3iE v 2o
AARAA 2;52 3UT, T2E, Blfe] A%E 32 Gf=ond HSH JIs
A if A4y, ¥2H, Bl 4% N
pEt i 247, Bl So BHE Zole] 87l He dEPRe FAES SAU 99
W O kit 2R, MO 28487 A A Ed FAIglol AAFZe MEZ o x0T, AER
BoktE A ER(AZYA, AEARHA) 9% B-D-anhydroglucopyranose® o] Foiz ld}.
Gt [ Tp ERAFY AT 23 o] 7|Eoiol= 7icks] ZEg o Azt 3y zizle] ==
WA M, BHEE DAS(NEA O, 294 ] ]“‘_ﬂe il =0 S.oehal s el 25
=) FZexde 17l YA 42417] (hydroxyl group)t 27}
Aqdy AdA A, Aod, HdrlEe 9] o]z} £a717} Q7] w2l FAAEL FAs HAH
cozs  Conexl, SaHA 7337194 ase, B T AYE B3 Fol Az 7het smz AAME
=¥ay oneZ|, S 2 AF8A, A5A - - . =
WeFEA WA-uegelx QA separator )¢ Fas d8e gith o] vl weAlo]l Wiy F
F34 FHA, 237 o4, g3, £ o} ashEa] el A of Fo] AY WA WA Hr
o2 2] 2dois, g7 ol8ig dezoxe] FHegE IA JAH =3I W
Haz) w3 =) F5Exy S s e =
B A, AHEA e B8 (es:erlflf:atlén), d Eﬂézﬁt ﬁ%(gthe.rlflcatlon), Azl
g4 IF5A HFERAR, JAEE Hh&-(oxidation), 7}3 ¥Hg-(crosslinking), 28]3 18
ol en@y o} 2w gAae, 34l =g Whg(grafting)o 2 FF8 5 ot AAY o=

4, B9 T8 Fd3] 8 wyezk o) gd.

3.1.2.3 7120l 2t 7153

Fol B ARl 7154 E #U18l7] sl AHgE e
wos HA, £F, A& L, sEE, agzE
Z% Tol 2oy A, FdA, da4, A=A,
AE71EA, A4, sy, FEA, 234, AAE
A, AR, A, WFEA, BE - B3 ol &
oAHET. o] 45 Fo|rt Ay B 542 dsletA
R B4 IFAE Y3 Eire F4e Il

Sellx AHE vle} o] 7lFste] WYL A5
AA & 123l zFojo} g} i3] gok3ld 7

DEXED )& A 8W5 3 1997d 1049

23} gh3-7 ole 23 g a8y JetEy W
st Al slnx dg). B2 o290 318HE 7 Fd) <
3 715Ale] AL X3r1e) FF(types of substitu-
ents), X8 % (degree of substitution, DS), X&) &
A4 (uniformity of substitution), %= (degree of
polymerization, DP), #x}3 E¥ (distribution of mo-
lecular weight)odl] ojaf 3 d=c}.

3.2.1 oli=HIZ2 3 BIZ (Esterification)oll 2/#t Fol2]
1S3

AER X E A7 floenz dutzyoz 4t &
sl A ol el 23} ghgo] Y, YHAE dE2e
2 o 2H2e] ET - 315ty gL Yy dE2ex
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ot o tt2n dut f7)4ufd) g

3.2.1.1 ofHIEI3} YHE(Acetylation)® HE - H7|H
A% g

A3 e zslel whgo o WEZO Ae] Fat
717} vl R X =] 2ol o] Rafukge] ohdt
Aol et FREFAAT AFATEo] Badyi
o gxe} Folo] & - A7) JAEL oM g3}
Wi oA E @z el DHE BAS don, B8 X
=7t Folo] 4AE HAASE S a8 g9lo) =
o ko g Folof oY i) 10%(XBw o
0.4) oJ3loll = o] F5Hol o7t FtsiA R, B
o] 10% oldolAle 24 tig Mgjee] pasing
AR Az o]2HL Wty HAEE 0.7~1.8
2 243 AR E Axsed o A BEAHL 2
717} Hl8A712 X @Ed ol FadddEe] oFsiE]of
ZAd] o go] glenz dukg oz FolE WA NE
¥ ol g3} Mg PO

op ezl Hz|d Fole Ar)Ee AAwmat op]gl u)
G WFAge) gAddct. 150 ‘T 200 CoAlA 7tdE
Folo] AL} Badte AL 2T AT opE
5 2|t Folrt wjHe] Fold H|s) F=A8}7} AAE
vehdg & 4 ddh e

oplEsyt A mal Hme AEF oA
A+ E golrte g f71gud] dd AL
3 Hl=2 WA Fo](condenser paper)2] A
A@sict. A/HE 8 7Aoo FFAA F A
st Aol dot s grle) %g 2T T AR
Sl i3 A3He APT A o3 B9 Jeg
o oM " SIAIZL Folofl tiF Fato] FojA] 1, vheix|

o> BN ofN o

e =2 33

o A%E ES $48 Aoz ugo] ohgsd o
A54e) $a717k ey o2 A 4 o
E ) ARZ(HBRL) ) oL vhge WoIH

7]

4ol B The 489 $4e Exoz HAAEHIT g
E}_.'l3-16

3.2.1.2 7|e} of|AE|= 2o 2j# Folo| 7|53}

AEZQ 20 FA7NE o7 dAHEA|A Fol9
AEE A 98 A5 2ed) wet d7ge] g
o Ads BYPute AdEdE 202 a7t ugd
A$E ANEhE oot 2.

(a) AT wbd ol A

HEHZE benzoylationA|7]H zejAe] =2 AAS
o WAZ7L FAEQEH ol gade] e #HdE)
Q71 dEog Hygc).

(b) Z2vtETely] Fo|9 o] 2nP Fo)

Z7]9= benzoic acid®} palmitic acid?} ZErlEa
gt Folo] Aze] o]&HJo U o]F phthalic acid,

succinic acid, diacetyltartaric acid”?} o] 238 Zo)e]

618

AzZE ate] AEHAT

(c) W gA (flame resistance)

LT Fold YIRS FAF] % A7 AR
HAou d8A ARs HEEA gla, R gl
JodA Al=d Aoz ¢l g2 SFES =Ysiych
1970d Z%¥E v g 382 EE boric acid$} borax
2 Al FRAE £ Ay AT JAFA A4
Aol & 297t slgled dol Wl of$ w& g
e vehpeid.

(d) Cellulose xanthate

ZQ3% AEZ QoA JdAagEY el cellulose xan-
thate= ¢Z#] MEZQAE carbon disulfides} ¥Hg
AA AZd, AP AESZQ (regenerated cellu-
lose) Q! viscose rayoni} cellophane Az& 3§ %71
EZ AME-ET. Cellulose xanthatel= ¥l$-Ao] £& &
EAo)7] 2ol B2 e oy T3} vkl
cellulose-OC(S)SCH,C(O)N(C,H;), cellulose-OC(S)
SCH,-CeHs, 283 cellulose-OC(S)NHR %9] <otgs
FEAE AT v d Deke) a2 cellu-
lose xanthate7} A&t}

(e) Sizing

durdQl A A& HrHAI2} 2a] alkylketene dimer:
AEZ Q210 a9} Whgdlo dAH2 AFS A
slo] BMal oh} A3l dga) gole] AT sl
F2 AP E YR D2 sizingd) o] &=}

ol o] HERO A JAHEZS 2= ul$ g
st S7)5R4 Aol o 215l A=, M) 2
A, & AF Fre Ege), 2, Ad, AW,
Stol=Z, AL HE, AL BE, 4 39 o=
AZ AT & A4ut o) ALgd)

3.2.2 oflel23} QL3 (Etherification)of 2|t Zo|e]
7is3

AEZQAE JH 23} WEAIA o] 2HEYE Al
7] 918 =82 190080 2%H e Wil AR
SN BF AR=EU ola)d AEZ o 10 oy
3l AARgd= F2 8T (nucleophilic substitu-
tion) WH&-3} Michael H7lwgo] Zg olgyt}. ozt
2] 4E292 28 methyl halided} ¥HEAIA ZA|H= A
$7F 282 AYA$ w3 (SNy)e] AL o=, o
g

EEANWEAERQ ~2] R Zd] o]L&Hr}. o|d H]a] Mi-
chael WHHgL sldugos el Agzese A
Azt L8} whgo] thE A4 whgolr},
Carboxymethylcellulose(CMC), cyanoethyleellulose
(CEC), ehtylcellulose(EC), methylcellulose(MC),
hydroxyethylcellulose(HEC), hydroxypropyleellulose
(HPC) ¥t op]e} o] @ AE2 0~ f =49 By
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#EAE, d& B9  hydroxypropylmethylcellulsoe
(HPMC),
(CMHEC), s 51 A hydroxyethylmethylcellulose
(HEMC) 59 AE20o~ FEAEe Q7 Halsko] of
§ Eouz AEEoA9 Jdy 23] e n¢ Fa35
o}.
3.2.2.1 sto|=®Ajol|El3 BES (Hydroxyethylation)
of 2igt ol 7|53}

Folo] Flo|=gAl sl I AFe] YrEe
cotton linter2 T Fole] AT E P77 U &
Aoz A= en, Azto] Aagd) nel 3e=ze ¥
o)) &8-317] 9ste] A7} AL HgPso] Folo] B
A Fw olge] Ale|z, WAL, AebdA, WA
59 EHE R3] Y3l oo W A7t QP FCL
APxlo] g}, o= EAY HEZQAE o]L3ly
59715A& Azdr] AF Axes 1936d w2
Richtero] ¢jsle] A& A== 9o}, 1957d0] Ho)
Aot dA2 AEHEAeH® 58] Dr18A GAA
€ A4%e BYT. 1F "W4Ae B4z} W (cot
ton)o]ut ot (linen) & AR3le AZHEW Folut
A AS Azto]l Augle wel psE Folo] WY
S ] AZ3 EAojn® dutdow QT HENS T
sl §lof 2o PEg e Fo)7} Zo| Wris wgl
o A7t B 715AE Folel EXFE (molar sub-
stitution, MS, H# E4-8 ey dutzo g algs}
= DS¢} ojujd zlo|7l 2F glom A Fo] 2L A9E
A9 vl F 0.1~02 A2 Yt @Pwr =
ol wel Fole) Axr) uidlsle] AgalAlnt whek x|
=7t FolRA A Hgo] FE WELI) 27 G54
aate] 221719 AP L AsATInE Yalagd 2 o
g nAoh BX 3] 0.3 o)4=d HaAdo] @3
F71E B2 1968 w|Fol M= ALRE Balo] AFE B
F1eNE A sl BEXNES 0.72 28 A
27} dep?

AEZ Q20 F£41E tE A7z (st =
o dE sl a PFEAdo] FgEol AEZ QA Eajo
Feidol Folxunz e JeHdAM dge fa40 =
7Vt Hz7t APl wa) djel e840 Told =
oo} Ago] A4slA At

IHZE HZE slo|eZA o3} Halshd Byl
AL dvtE o2 linter %9} vls=31A vebdl. o}
€ A2 Ad5zd uAEs 23] niAe gxro 25
velhde & ¢ Qop®

Slo|=E A E3} Ao 9l QAR 37 7
A3A REGEe WAHE T8l3n JERTEE ZUH8
A B} E5 sloleSAdesld] o)sle] Folo] A 9
A/de] B35 Ed Brummete] 72l o5 e

IEANEY 7| A 8AS5E 19973 109

carboxymethylhydroxyethylcellulose

7 3 170 Co] 2dolA 66417 T Az ¥ Fo
= JZ3A=7 A 10% 5 Z4skEd vsld m)Ag]
ABRZE Folt 50% 7t 4TS ¢ & AARE
Thomast ¥4 ABZE FIZ BE Fo|E dloj=
EAE3} Helste] 105 CTo 2B 2447 Yo %
Al 2@ A1HE 3 dof Aoz was vkd g
o] B gAgEgen, A4 Esl QA E aga AR
E X 7802 Bas vide] 2 ¢t Aoy o
fr& Mitchel& 3jo|=EAjoEd wgo] uhgo] A
T F dE FI2ELVE 5] fEoldn Y
o} 22

3.2.2.2 AjO}olEl3} Y2 (Cyanoethylation)off 28t
&olef 7153

AEZ Q22 AolxdE3l whg-& acrylonitrileg o]
€3] Michael ¥hgo) 93l APH ZHA7|AY
Ye| 2 WhgEAS F4AA RS 2R o] w
+& %9 acrylonitriled AMHEEAY wheexsl &
#Zele] 557} oW Hukgo] AYEmg Folg 98

. & A golfo] P} whestA @¥u e
acrylonitriles} ¥hgsle] loj=EAJoelsl wgo)A o}
Zol  ZAalze  Holzl  woluAU, nitriler]7}
carbamoylethyl7] 2 AA carboxyethyl7]2 A 3z]o]
Fole] AET Y A7 ddst ko] A3}
#Hop?

Alotmoi e} uhgol] ol3le] AT FHEMo| T
4 2 ¥ ol Amrl B A9de WAEs)
22 ¢ F gt

APErt e Aol B hF 135480 Zvlslid
ol & o Hit Aggol Frlsinz AXYoz
Fole A=rt Z71sHA "

HxE Aoho"3l 9heAl7E F8 EAe Hdx]
& AFxs T sk Roloh. Aolmddsl HEs 3 2
o]7} 4yt Folo v3le] Aol 20% A= FAHE=
o, ol2ig A& ¥kl 9l FekPAo] ZrE] o)
T o2 "|=9 General Electric 3|A}o)|A] o]&-3le] &
2 g3 B} B0

Alobmo| "l ukgol o fmAEe] TA sl
Aol FrtE ez rAFHY, g 27, o3}
A ol ol g

3.2.2.3 Ft2 8 A|0|El3} (Carboxymethylation)o]] 2
gt Bol9 7ls%

AEZQ 20 Fl2BAYES whg-& 7193 sodium
chloroacetateote] X3yt on EF7]%x %yl oh]
2 AF, 9ok, FE, HUE F A BE Hold Qg
ol &EE F2% fEAoIY. F2REA WL wee
3 Folo] AxE dubd oz Zrlsly BEYEE 7t

= A3 vehdnh ol g b2 Ageo] F)l
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EFHEIL 2Aadhe Ry @ dxFe Adjolu).
A= Adans AV B ALEg @

<o) Vehdt},
Fole] A= FAFEY ol A MEZ O~}
T AFFEE o &3l 7|AHH At o] &3=
S ARA ] BT o] 2 Th! w3 ofn] Al
2o o] §HE Fol AHRFAT Ft2EA 3} whgo
st A zde}®

3.2.3 J2}=gl(Grafting)ofl 2|8t Fole| 7[58

3.2.3.1 HEMd{e| Jelxg

FHIEAE A2~ E¢3lnz HEZOA A
A7} Ade 2 E 28] 93 A7= 19624 Cor-
nelle] gW gtz e Bxd) Y de 2axgs)y] ¢
3lo] nitratoceric iong AME-ElEE XL A)FE o
H=xo acrylamide®} vinyl acetate® 18} E$ Az
AAAE, A%, 22T wet strengthv} Z7tsido.
o,® 2tz AlgE R QASolng Fo
g 9 st Folo AEE Y-S L 4 Yy
53] wet strength?] AL )¢ HA st} Ex Yo
acrylate esters, acrylonitrile, vinyl acetate S3} 72o]
Fgidol Zst Alekg gl Halshd ARwel U
AR} 7kt JE3EE ZAade A% vehag.
2]y methyl methacrylate, methyl acrylate, vinyl
acetate®} 2 A4 Aloke Algshd AT} 7
2313 =57} Z713th Cottond) acrylonitrile ==
methyl acrylate& 12} EIA|7)1H RF ol Ao ojdl X
Fido) FAHT® dwdow BAWmd 1alueEd
23} vinyl chlorided]l o]&le] Bhgeth, g, Rkt
o &7/t YFE=e] vl=e Scott Paper Company
Soll os] Ag3s=r). =9 2ze] AS2QAE car
bon disulfidet} ethylene sulfide® ze}=® xa]shad
Folol gAY ol Higtt Aol T
HAUo HfEHEZol & acrylamide® 222 ¥ Az & 3
717} el g dutd oz gade] wheg wElEls A
o2 A Ut

3.23.2 Fo|e| Jajzg

(a) Dry strengthdl] m]x]= 33t

Foldl ZSEHA LA} st A=t B2y B§ 7
$x} dH o] Fo]Hr}. Dry strengths dukd oz 7}
E7F kg Foldl ZAHUTE 1961 o]
acrylonitrile, acrylamide, 223 acrylonitrile-ethyl
acrylate FFEAE = EA 27 F5HHL EA
3] Z4ad v Hg9eo JARE = ZrEgch. o
Y o] A$E A4 A4l methyl methacrylates}
e 274 ANGE ASE BaATE a4 Ao
VEeRdt}.

Fos 2T el MgsheA uleA ) 25-

oo N
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40 CYAM = ceric ammonium nitrate”} ceric ammo-
nium sulfate Bt} §3#oln, 55-70 T 124
Al QFgAde) & ceric ammonium sulfateE AFR-3H=A]
wjg sht.

2=y ey ArlEls TEAR sk £oj9
basis weight7} Z7}stm2 dutm oz ZAwr} g4ksx|
9l, ethyl acrylate®} methyl methacrylate® 18z g
& o] IRAEO] Zhe afe) AR Fo Fre] g4
& 7Itg 4 Qich Dry strengthe] &3ls Quty oz
BE7t vaE g FoldlMwr Jehgout, wet
strengths ZE FoldlAd HX)3] Z7l8i4rt.

(b) Stiffness®} Elastic Moduled]] 0]x]= &

actxed] oldle] Folo FA7} FrlelAat Awa
Fe= gk 8zl wal Wit 2 acrylonitrile
7} ‘methyl methacrylonitrilem} & o] mEAZ
AH-EHH  stiffness®} module % Z7}81A)5, ethyl
acrylate®} 22 ddeo] RS AMREH FAl= 27
3t} stiffness2}t moduleo] 7+ 3he},

(c) Bl & HalHd v|x= 9

Polyacrylamide& A| 2] tjEo] v)dA wEAE
& aFAoR WMol glong oy JAL o]43)
o Folel Agehgsiel 719% + Atk 53 ethyl
acrylate®} methyl methacrylate7} @@&o|t}. Sty-
rened AMEEIE X obdAe] gadso] A xgA)e} 5}
=gX 9 A Z] o]&%t}. Haloacrylonitrile2 18}z
g A=shd A4 g7 aRE B 4 Ak
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