awv o 4d v
ANAITLATINUIENLNEAURS

21
2.11
3 [1 2]
L
2
3
2111
2 (Wood)
(Non-wood)
(Wood)
2 (Long-fiber Pulp)
3-5 (Softwood)
(Cone - bearing Tree)
(Short-fiber Pulp) 1-2
(Hardwood) (Deciduous Tree)

(Non-wood)



21111

1 (Cellulose)

2 (Hemicellulose)

3 (Lignin) (Tissue)

21112

3
) (Mechanical Pulping)
(Grinder or Grinding stone) (Yield)

2 (Chemical Pulping)
(Soda Process) (Sodium Hydroxide, NaOH)
(Sulphate Process) (Sodium  Sulfide, NaZ)

(Kraft Process)
(Sulphite Process) (Bisulphite)

(Sulphurous acid)



3. (Semi - Chemical Pulping)

2
2.1.1.2
2
1
2
2.1
(Sizing Agent)

(Rosin), AKD, ASA

(Filler)



(China Clay or Kaolin)

(Dry Strength Agent)
(Tensile strength)
(Bursting strength) (Tear strength)
(Vegetable Gum)

2.2
(Biocide)
(Beating)
(Pressing) (Felt)
(Cylinder  Dryers)
4-8
(Calendering)

(Coating Color) (Supercalender)

2.1



Lumber
Logs Lumber mill  —

{WWL &

~_ ™ Chipper

== rinder ip
éﬁ:;;apergs storage
T ‘
Pulpers to /

Pulp

separate Widhing
fibers D cleaning,
' / ——1 screening Digester
Measure, D and
blend, clean Refiners bleaching
and screen
Headbox Press Dryers Cilirdes

Forming  section

Web modification and/or converting

21 2]

2113

Jumbo Roll Cutter

Jumbo Roll

2.1.2 (Corrugated Board)

(Corrugated Board)
Board) (Corrugating Medium) [2, 3]
2121 (Liner Board )
125-350 (Flute)
2 (Top Ply) (Base Ply)

Slitter

(Liner



(Virgin Pulp) (Softwood Pulp)
(Hardwood Pulp)

(Recycled Pulp) (Old
Corrugated Container; OCC)

Kraftliner
Testliner 20
(Burst Strength) (Cross Machine
Directional Compression strength)
2.1.2.2 (Flute  Corrugating Medium)
2.2
2 112-180
4 Ac, B E
21 A
E
E

N\ [ Flute height

¢ »

Flute pitch

22 1]



21 [2]
/ ()
A 118 4.76
C 168 2.38
C
B 128-138 357
C
E 316 119
2
(Semichemical Pulp) Corrugating Medium
Fluting

(Compression strength of Corrugating Medium)

2.3 ,



2.5

3

5

/

(Single-Faced)

(Single-Wall)

(Double-Wall)

(Triple-Wall)

24

24

[

[6]

Liner

Flute

10



2.5

213

2.2
cassava
Manioc
(family) Euphobiaceae
51 11 04

11

(class)

Mandioca Yucca
(Dicotyledoneag)

Manihot esculenta Crantz.[8]

69.8

2
05[9]



12

22 [10]

Region/ Plant Area( 1,000 rai) Productivity/rai(ton) Productivity(ton)

Province
2006/2007 2007/2008 9 (+ -) 2006/2007 2007/2008 9 (+ -) 2006/2007 2007/2008 % (+ - )

Total All

7,201,243 7,302,960 1.41 3.668 3.782 3.11 26,411,233 27,618,736 4.57
Region
Northern 1,057,593 1,084,509 2.55 3.615 3.774 4.40 3,822,862 4,092,916 7.06
Northeast 3,961,165 4,026,150 1.64 3.607 3.701 2.59 14,286,484 14,898,818 4.29
Central 2,182,485 2,192,301 0.45 3.804 3.935 3.45 8,301,886 8,627,029 3.92

2131

1 2.6 5-35
18
6:10:5 (G- 0 91

, (Glucosidic Linkage) 1
(Aldehyde  Group)
(Reducing End Group) 2




23 9]
1
2 a-14 a-14  or-lp
3 200-2,000 10,000
4,
B
6.
21311 (Amylose)
(Linear  Polymer) -
(D-Glucose) (Anhydroglucose Unit : AGU) 200 -
2,000 -1,4- (a -1,4-Glucosidic Linkage)
2.1 (Polarized Light)
28 [12]
17 [13,14]
(Precipitate) 1

(Gel) [15]

13



14

28 [12]
21312 (Amylopectin)
83 [13,14]
-14- (a -14-Glucosidic Linkage)
-1,6- {a -1,6-Glucosidic Linkage) 5
20- 25 2.9
1,000 107 108

(Semi-Crystalling)
2



(Crystalline)

(Amorphous

Amylopectin

Gel Phase)

1
o]
CH,OH CH,0H X
76 > { 2 ) } CH,0H ; CH,0H 0
6 6 1 2
HO ¢ 35 a 0 ¢ z b 4 S OH : 3 o \ i
0 3 H
3 3 o4 3 [o)
OH OH
OH &

d o -~ -
2NN 2.9 anmnusiaseadiesesazilamniiv [12]

2132

21321 ! [812,15]

10 17
3 1
(Bound Water) (Free Water)

15



21322

21323

(Micelles)

1]

(Hydroxyl Group)
(Hydrophilic)

16



17

(Gelatinization) [8]

21324
(Retrogrdation) (Sethack)
Syneresis
2
2.10 [
= |
-- : s // ,:_»4'-——\.
N 2
Bl
j /(—‘E Siow\ . !
Collaidal solution RN %i
Pficiptiiiic

210 17



2133

21331

21332

21333

21334

21335

21336

21331

21338

21339

18

(- 210)[8]

(Sieving and Washing)

(Rasping) -
(Coarse Extracting) :

(Fine Extracting) .

(Separating) :
(Centrifugal) :

(Flash Drying) :
180-200

(Sieving)



fiudNtenaq

l

ASadtauUNE  —— ARAY, Waen, nee

l

g —» AR — 10, Aeanilsn

l

W —  iegesdu/ly

l

wiasatavey > nnuil

Y

damasineanlan —» pdasainaziaan — ulsin

4

LATBINEIN L5 Ra@ely

l

WATNARALT —> 10

o¥

AINIAFAUINNLANNI—— AL

l

4
LATENTBU

U999

Y

wilediugnlzuas

211 8]



20

2134 (Cassava Residue ~ Cassava Bagasse)
(Periderm),
(Schlerenchyma) (Cortical Parenchyma)
(Phloem) [§] o6
5.3 01 ! 35.9 2.7 [16]
2.14
/
/ [
3
[17]
2141
21411 (Chemical Modification)
214111 (Derivertization)
1 (Monost



21

2. , 1
(Cross-Linked starch)
214112 (Acid Thinning)
(Acid-Modiified Starch)
214113 1 " ' (Dextrinization)
(Depolymerization/Transglycosylation)
(Dextrin)
214114 (Oxidation) (Bleaching)
(Depolymerization)
(Oxidized Starch)
214115 (Hydrolysis)
(Maltoclextrin)
( 45-50
)
1,000 []
(Micro Channel)

Non-crystalline

, [18]



[19]

(Degree of Substitution, DS) (-OH)
(Anhydroglucose Unit, AGU)
3 23
3 (DS)
2 DS 2 1 DS 1

DS =

6
3
20 [
21
01 02

[20]

22



21412

214121

Starch)

214122
GCWSS)

214123
214124

annealing
214125

21413
Modification)

2.14.1.3.1 Waxy starch

23

(Physical Modification)

(Gelatinization)
(Pregeiatinized

(Granule-Cold-Water-Soluble-Starch:

(Heat Moisture Treatment)

(Biotechnological

2.1.4.1.3.2 High Amylosed starch

214133

(Hydrolysis)
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2.14.2 (Cationic starch)
(Amino), , (Iming), (Ammonium), (Sulfonate)
(Phosphonium) ~ (3-chloro-2-hydroxypropyl)trimethylammonium (CHPT)
[12] 2
1 (Tertiary Aminoalkyl starch Ether)

2-diethylaminoethyl chloride (DEC)

St-OH + CICHXH2NHCI(CHCH32-x--+-+---- ) St-0-CHXLHNH(CHXH3 20
2-diethylaminoethyl chloride

2 (Quaternary Amonium  starch
Ether)
(3-chloro-2-hydroxypropyl)trimethyl
ammonium
OH
St-OH + CHZCHCHN(CH3C |------- ) St-0-CHZCHCHN(CH3)

(3-chloro-2-hydroxypropyl)trimethylammonium o

20-
50 oH 105-12 8-16

2 212[8]
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OH +

| T/
CH,-CH-CH,N{(CH;),

HH

M. Hubbe o +
n

2.12 CHPT [24]

21421

(Dry-Strength Additive)

BOD
COD

(Retention)

(Flocculants)
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8
2143 (Amphoteric starch)

(Amphoteric starch)
2.13
(Ttertairy Aminoethyl Ether)
(Phosphate Ester Group)

(3-chloro-2-hydroxypropyl) trimethyl ammonium®

(Sodium Tripolyphospahte; Na3) 1, STPP) (Semi

Reaction) - -
(P=0(0H)2) (-OH)
6
0O 0 O
ST—0H + NaO—P—0—P—0—P—ONa > St—0—P—0—Na
ONa ONa ONa ONa
21431
(Wet
End) (Retention) (Drainage)

(Yield) BOD
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0.08

020033 [2] 0.07-0.18 v

Anionic
.~. Alnionic

Cat.
M. Hubbe Cat.

=] a
a9 2.13 Taseaisresnilnenivinesn [24]

2.15
3
[13]
1 (Wet End)
(Flocculating agent)
(Retention aid) (Drainage aid)
(Dry Strength Agent)

2 (Size Press)
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3 (Coating)

2151
(Dry Strength Agent)

(Wet End) [25, 26]

(Cationic Starch)
(Natural Vegetable Gums)
(Acrylamide Polymers)

Wet End
05 12
[23] 0.01-0.05

Flocculation

[27]

(Cationic
Additive)

0.5-2.5
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(Amphoteric Starch)
2.2
X [28] (Crosslink)
0.3
0.12-0.33
Lim Liang  Seib [29]
3-chloro-2-
hydroxypropyltrimethylammonium  chloride
0.013
Burnfield [30]
(Drainage Ald)
(
) 2
Tsal [31] 3-chloro-2-
hydroxypropyltrimethylammonium ~ chloride
0.3 (Wet End)
0.5

(Retention) (Drainage)
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