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211 '

(paper)

bond)
[1]
2111 (fibers)

(pulp)

(flax)

(stem)  (leaf)

2.1.1.1.1
(hardwood)

(hydrogen bond)

(capillary)
(covalent
2
(naper)
(cotton)
(fruit)

1 (wood fiber)
(softwood)



(tracheid)
(parenchyma cell)

2.1.1.12
(bark) (stem)

(secondary xylem)
(secondary  growth)

2.1.12 (non-fibrous materials)
(filler)
2.12 (Fiber chemistry)
2121 (cellulose)
40 - 45

2l

miiu*nnn
3

(non-wood fiber)

[2]



-(CgH 100 5)-n (repeating unit)

P-D-glucopyranose
P-1.4 glucosidic 1

2-1 [3]

(hydroxyl group,-OH) 3
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3
(hydrophilic)
[6]
2 1
(crystalline region)
(amorphous region)
[7,9] 2-3
dnidiiheasfuy

awfilalidusfou daufhifhutarine

m

2-3 ( ) (

(degree of
polymerization, DP) 300 - 1700

4]

(tensile
strength)



[1]

(galactose)
(arabinose)

2122

(OC-cellulose)

17.5

%

((3-cellulose)
17.5 %

5

(y-cellulose)
F5=04

[9]

(hemicellulose)

6

(glucose)
(C6)
(C5) [7,10]

[2]

(mannose)
(xylose)

(8]
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5
, (3-1,4 glucosidic
bond (1,2), (13) (1,6) DP 100-
200 [10]
175
(tensile strength) (burst  strength)

(folding endurance) [10]

2123 (lignin)

2-="73

(S2) (middle lamella)
[7,10]

(phenyl  propane)

lignification [2] 2-4



BT Y o y
R' R" K OH

Lignin

"monomer"

Rl s "‘H, "OI‘I, 4-alkylcatechsl

or =0 R <Y
Sample o jﬁ%;
Liguin Polymer 3 5

Structure Gﬁl

DWR 2-4 gmslAsaaE19Teantiu [11]

(170 )

(pulping) [7] ,
(chromophore)

2.1.24 (extractives)

(organic
solvent) [7]

(terpenoids) (steriods)
(fats and waxes)
(phenalic constituents)
(inorganic component)



2.1.3 (Corrugated board)

(corrugated  board)

[12,13]

2131

(corrugated  board)
(corrugating medium flute) (liner board)

2-5




2.13.2
(liner board) (chemical pulp)
(semi - chemical pulp)
(softwood pulp) (virgin pulp)
kraftliner
]
testliner ' ,
[13,14]
(corrugated medium)
(semi-chemical  pulp) (hardwood  pulp)
[13]
2.13.3
( 12'6)
(1) Single Face 1
(2) Single wall 1
2
(3) Double wall 2
2
(4) Triple wall 3

[15]



SANSNSNSNSXT™ single Face

single face crater ply adhesive
fop outer ply
|
JATATAVATAN Sigle vl
|
oTTom outer ply
% intermediate ply
. Double wall

. Triple wall

AYARAVAVAR
2-6 [15]

2134

[12,13]
(flute size)
[12,15]
A B C E 2-1 2-1
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7572575725252

AAA AITT

2-1

2-1

4.0-4.8

21-3.0

3.2-3.9

1.0-1.8

2.1.3.5

[12]

36

49

41

95

[12]

A B, C E [12]

[1]
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“hornification”

! [15,16]

214

[17]

[18]

14%
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2.14.1
(Cassava)
(Tapioca) (M anihot
esculenta Crantz) [17]
(Family)  Euphorbiaceae ( )
(Genus) Manihot
(Species) esculenta
2
2-6 2-4
3-9
2-8
2 axial disposition
“ 5-20 20-
80 5-10

(fibrous root system)

2-8



2-9 [19]

2.14.2

[20] 22 29

22 (100 ) [21]

| () (ppm)
60.21 -7532  4.08-14.08  25.87-41.88  2.85-39.27

2:3 (100 ) [21]

71.9-85.0 1.57-5.78  1.77-3.95 1.20-2.80 0.06-0.43

21421

[20]

i
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21422
3,000
(HCN)
14 - 400
810 210
12 1
16 [20]
2.14.2.3 ( )
(pulp)
(periderm), (sclerenchyma), (cortical
parenchyma), (phloem) 2-10
[20]
pgrlderm "~ epidermis
cierenchyma-*
LT SN filichyma  corcal
b -‘:-':":""1":" % phloem
.}::.’. X oo ; cambium
e storage
AN parenthyma .
Nt xylem vessel oith

primary xylem

2-10 [22]
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21424

[20]

2143

[20]

1
(root washer)

2. (root
chopper)
(middle fresh pulp)

3. ( 2-11)
(decanter)

2 (coarse extractor)
(fine extractor)

35-40
4, 180-200

4-5
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utlannieses

Y

a4 a -
——— LATRIALLAULARS (decanter)

nan
nan

e b wraan AuLlaneu (coarse extractor)

A4

dl. o o -
irrasanauthaziden (fine extractor)

4
wseauenuile (seperator)

l

LATRIAAAUI (centrifugal)

Y

uiuune HANTY 35 -40%

(Wrmiraeuuiesalyl)

211 [20]

2144

, [23]

A 4

LATRIBANINITY

(screw press)

Y

AMNTUANLENAS

(cassava pulp)

50%
2-4




2-4

Composition Soccal (1994)

5.02
1.57
1.06
50.55
1.10
40.50

2-4

[23]

dietary fiber

2.145

(

Cereda (1994)

9.52
0.32
0.83
14.88
0.66
63.85

- wood fiber)

1100
sterz (1997)

10.70
1.6
0.53
22.20
1.50
63.40

VTOT

) [21]
Vandenberghe

(1998)
1120
161
0.54
21.10
1.44
63.00

30%



[25]

2.1.5 (pretreatment)

[5]

Effect of Pretreatment
Cellulose

Lignin
e ;
Uhad
Amoiphous { X ;;5

“l . :
i ’ 3
5 Pretrcatment 3
Region ? T .
; AR -
Crystalline y ,7
Region { / VA \Y / .

Hemicellulose
2-12 [24]
2-17
[5]
(physical pretreatment)
(autoclave)

(chemical pretreatment)

(physico-chemical pretreatment)

(biological  pretreatment)
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2.2

1%

1%

K.N. Matsui

Laura G. Carr

M. Frank [28]

(autoclave)

[26]

[27]

90 : 10

(potato pulp)
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