Cassava
Manihot esculenta Crantz2
60-65 %
30- 35 % 1-2% 2% 3
5-35 20

%

15k X1.8808 18pm 131691

21 1000



2 (Amylose) 17 %
(Amylopectin) 83 %
4

LOH JOH CH,0H
O, (o) (0]
LU O
CH OH CH

Amylose

'
| ‘Tf:'l' : 4 T
CH;OH E CH;OH

Amylopectin
2.2
f QCD{L -> 4
glucosidic -~ anhydroglucose units (AGU) 200 - 2000
(disperse)
(precipitation)

Ot-D-(1-" 4)glucosidic
GC-D-0 -> 6) glucosidic AGU 15-25



‘ e« 31
1-A tmotnifflinrowt*Qg ?

(Homogeneous) (Heterogeneous)

-A-A-A-A-A—A'I&-A-A-A-A|A-A-A-A-AIA-A-A-

2.3

? (Graft Copolvmerization) 2



11 (Redox Initiation)

02 + Fex » HO +HO*+ Fe3t (21)
HO*  +Fet e » HO'  + Fe3t (22)
HO* HD 2
HD2 + HO* » HOZ + HD (23)
HOZ + D2 - » HO* +HD + 02 (24)
HA)2 HO* HA2
Fe2t Cralv Tl Cox  Cu+
Fe2+
R-CHXOH + Cel - ) R*CHOH + H+ + Ce3 (25
12 (Thermal Decomposition of Initiation)
100- 170
0-0, - N-0
acetyl  benzoyl peroxides
13 ‘ (Radiation Initiation)

2 Co-60  Cs-137
14 (Chain transfer reaction)
(growing chain)
growing chain



growing chain initiator, monomer, solvent, polymem '
growing chain
R/ *+ | -—— p + I (transferto initiator) (2.6)
oot M-— p + M (ransferwith monomer) (27)
pot ) p* * (transferwith solvent molecule) (2.8)
r; top2 -~ pi * r2 (transfertodead polymer) (29)
rp R -—— pp + rZ (transferwith polymer radical) (2.10)
R*  growing chain
P1 P2 growing chain Re*
growing chain growing chain  terminate
free radical activity
2 (lonic Graft Copolvmerization)
15
14
-CHXH=CHCH2 Bii»  -CHCH=CHCH2 (211)
16
BCI3. RACI, AgSbFg
R-CHXHR + AgShFg ------ ) AQCl + RCH2+ CH-R + SbFg (212

d



2 2 M
2 2
V4 ML M2
M W
4
M M M M

Y V R V)

W o+ oM 2 e

w2+ oM @

w2+ M 2 g
k11 k12 ML

M M
(2.13) (2.16)
(Homopropagation ~ Self-propagation) 214) (215
(Cross-propagation Crossover reaction)

ML 213 (215
Q1) (216) 2

A[M1] AWML+ K2M#2][MY]
dt

A[M2] S kMM ¢+ kMM

dt

M2

(2.17)

(218)



(2.17) (218) 2

o= KMIM) + kMM 219
V2 kMM + - K22V

(2.19) ML MR

Q1) (1)

k21 [M*2][M1] = kMM (220)
(2.20) (2.19)
dqM1 = kLIKIZ2[M*2][MIf/kI2[M2] + k21[M*2)[M1] (221)
dM2] K2M2M2] +  K21[MP2)MY]
(2.20) K21 [M*2][M1] 2
= k11/k12 2 = k22/k21
dM1] = [ML(q[M1] + [M2) (222)
d[M2] [M2](M1] + IM2))
(222) (Copolymerizatiom equation
Copolymer composition equation) d[M1)/d[M2]
2 d[m1}/d[m2] (222)
2 M M) 1 2
R (Monomer reactivity ratio) 1

(5.21)



[
o
—

M ML M2 0
fraction) f2
Fl R M M2
= 1-f2 = ]
ML + [MZ]
Fl = 1-R-= dM1]

dML] + dM2]

(223)  (224) (222)
Fl = rfl2+ y2
2 + A2+ 12
(2.25)
() 3
rr2 1, 1 1

(ldeal Copolymerization): rr2=1
2

22)

(2.24)

(2.25)



2 = W R = 1 v
k1 Kl
(2.26) (222) (225
dM1] = r[M1] (2.27)
dM2] [M2]
F - i
rf + 2
h=12=1 2
2 2
( Random  Bemoullain
>l <l K
2> 1 2
Random
(Alternating Copolymerization) :r=r2=0
=220 ( rr=0) 2
Nonrandom
2 M
M2 M2 M
dM1] = 1 (228)

F 05



rr2 1 0
.2 '
»12( »1 X )
ML 2
M2

(Block Copolymerization):r>1, 21
, 2 1 2l ) !
2
Coordination catalyst

(azo)



) (Initiator Dissociation)

H02() .» H+'O0H (2.29)
HO2() »  HO* + *OH (2.30)
) (Initiation Reaction)
HO* + M ->  HOM*(RY) (2.31)
) (Propagation Reaction)
R*+ M - RMr (2.32)
) (Termination)
(Combination)
RM* + RM—  RM2R (2.33)
(Disproportionation)
RM* + Mm - Mk + RMn (2.34)
? 6
(Repulsive  Dispersive) (Attractive ~ Cohesive)
' 21
21
1 (Repulsive forces) L (Attractive forces)
2 (Hydrophillic groups) 2. (Hydrophobic
3 groups)
4 3
) (Free volume) 4,
6. (Osmotic pressure) b, (Free volume)
1 (Electrostatic repulsion) 6. Dipole - dipole
1



2.2

Required
performances
Absorption
power

Water
retention

Gelation

Measurement
method
Capillary method

(Demand Wetability

method)
Filtration method

Centrifugal
dehydration
method

Tea-bag method

Sheet method

uv absorbance

Vortex method

Flow method

Outline of the method

The resin is placed on a porous sheet or on a sheet with
small holes, and put in contact with the fluid.

After making the resin sufficiently swell in an excess of
fluid, the excess fluid is filtrated by a screen

After making the resin sufficiently swell in an excess of
fluid, it is placed in a bag, and centrifugal dehydration is
performed.

The resin is enclosed in @ nonwoven bag, and after
dipping it in the fluid for a certain time, it is weighed after
draining water.

The polymer is inserted between two layers of tissue
paper in order to obtain a sheet, and is then immersed in
the liquid.

The polymer swells in aqueous Blue Dextrin solution, and
UV absorbance is measured in comparison to a blank.
Afixed volume of liquid is put in a beaker, the polymer is
introduced while stirring and time is measured until the
disappearance of the vortex.

The polymer is put ina beaker, liquid is added to make it
swell, and the point at which the gel starts to flow
constitutes the end point.



Biodeterioretion

Biological degradation
! 1

(Microorganisms)

2

(Biologically resistance material)

, Orthopedic

(Additives) !

(Aerobic bacteria)

15



( Specific sites) 1
8
(Actinomycetes)
(molds) - 45-50
45
30- 37
5-T
5-7 (Mesophillic)
' (Thermaphilic) 40 - 70
50 - 55 50 - 70
Sanyo Chemical Industries (1981)9 Starch-g-Poly(acrylic acid)
55 1
30

(methylene bisacrylamide)
2 90-95 (NaOH)
Weaver (1982)1 saponified starch-g-PAN

16



7

! 1 (. 11
Faullimmel (1989)1
80 starch-g-PAN
(DMF) 8.5% 85
120-270
Faullimmel (1989)2
(1)
80
80
65
Kiatkamjornwong ~~ Wiwatwarrapan (19%)8
&0
(KOH)
2%
2% 02207
3 3 234
Sangsirimongkolying  (1996)4
10.6 15
10 L 8012 |

45+2 1.5 3



14 x 102

320
Lui

15%

Chen

300

. Foam stabilizer,

150

Foaming agent

Rempel (1996)5

900

(1998)

Gas blowing — Foaming
Superporous Hydrogel

Kiatkamjornwong (2000)7
/
5%
1142
Athawale Lele (2000)8

242

50 1
65 24

(NaCl)

200 -

Foaming agent
20
(NaHC03)

Saponified starch-g-[(acrylic acid)-co-acrylamide]

(initiator)

N,Nmethylenebisacrylamide (N-MBA)
(ceric ammonium nitrate)

18



510

Raj

Raj (2000)8

0.5, 02

1%

0.3

400

112

19
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