2
2.1
(Biodegradation)
!
[1]
(Triglyceride) (Glycerol)
acid) 2.1
(Hydrolysis)
H-jLjU , h-L o-h
H-+~0- -R * 3HO - e H-c—f-H
te-L o—d- *f0—>
Triglyceride Glycerol

2.1

(Fatty

[2]

MOJL *..
HO- <—

0
HO- c—Rc

Fatty acid



(Polyester)

(Polycondensation)

(Azelaic acid, CH1 4 (Diacid)
(Oxidation) (Oleic acid, CI1H302
2.2
'l
Oleic acid
Oxidation
T
Hooc " COOH f
Diacid Glycerol

Polycondensation

Polyester

2.2



2.2 [3]
(Natural oil)
(Liquid)
(Ester)
94-96 21
(Saturated fatty acid) (Unsaturated fatty
acid)
2.2
' (Palm oil) (Sunflower oil)
2.1
CHXR0 2 GUCHL-CO0H
CIH02 C-HC4).ja00H
Q 6H302 ch3ch:lch=c ;c+ycooH
C18H3802 CHiKH.i,jCOOH
CB A 2 G4, )-CHCrCH-00CH
C18 302 CHyCH ) OHCHOH -OH=CHCH,;,.COCH
Ci8HxQ? ch3ch2ch=ch-ch.-ch=ch-ch2ch=ch;ch2-COOH
- Q 8H3I02 CH3CH.)3H=CH-CH=C-|-C-=C-<C--;X00-(

CIH3D 3 OH

CH-nN'CHACH c- CH; ch=ch:ch;:-cooh
CIH303 ‘J

C-,iCH..rC-J=CH CH=CH-CH=CH;C-:;JC-;CH;;.COC-
(2803



192€288692

2.2
15 5 39 4 12 6
05 4 5 2 4 4
5 22 45 56 24 42
4 17 9 26 53 47
0.5 52 - 10 7 1
87.5 - - - - -
- - 2 2 - -
2.3 [4, 5]
(Double bond)
(Alkene)
23.1 [5]
(Potassium
permanganate, KMnOq) 2.3
(Vicinal  diol) 1,2- (1,2—diol)

(Hydroxyl group) 2



e / KVnO, 7 v HCH
Mn
~OK
Alkene
2.3
(pH)
(Ketone) (Carboxylic acid)
R
\ / KivinQ4 \
G- e c—0
H;0
/ \
R R ™
R, R’, R", R™ = alkyl Ketone
el
{ \ 3 /
HO
R= alkyl Carboxylic acid

2.4

OH
Vicinal diol

, 2.4

R
Ketone

+ O=—=C=—7"=Q

Carbon dioxide
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2.3.2 [5]
(Ozone. 03
(Ozonolysis) 2
(Molozonide)
(Ozonide)
(Peroxide)
(Carbonyl)
(Aldehyde) 25
Step 1:
-C——Cat- -6=0
c= C/ —Oi» V M
* \ /
\ 0=---0
Alkene Molozonide Ozonide
Step 2
Zn
+
o Zn(OH)2
\ - / \
Aldehyde/ ketone
Overall reaction:
\ / 1) 3
2)Zn HO
/ \ / * o=\

2.5



11

(Periodic acid,

HIO:) ' ' ) (Sodium-meto-periodate, Nal04)
12—,
2.6
hio4 (I, (l,
hD THF* LN
OH OH /\|/\ / \
- o/| OH
1,2-diol Aldehyde/ ketone
O
2.6 142"
24 [4-6]
(Hydrocarbon)
(Macromolecule) (Monomer)

(Homopolymer)
(Copolymer) (Natural polymer)
(Synthetic polymer)

24.1

(Amide linkage)
(Amide)



(Polyethylene)
(Amorphous

material) (Poly(methyl methacrylate))

2.4.2 [7, 8]

(Structural shape of polymer molecules)

4
2421 g (Linear polymer)
(  27@)
PVC, PS, Nylon, Polymethylmethacrylate
(PMMA) High density PE (HDPE)
24.2.2 / (Branched polymer)
¢ 270)
Low
density PE (LDPE)
2.4.2.3 (Crosslinked polymer) b
' ( 2.7(c))
2424 (Network polymer)
( 27(d)

Epoxy resin, Phenol-formaldehyde resin



@)

13

ek rgrr0 » » rrx N 010 i o
e%" o
e
“’“ao'wo@°°%%%
a5 ;
(©) (d) a o’f R
©*%*9999999»» TN 3 {
M TNy
‘\9 d J/a 05‘\)'
$ >
2.7 @) (b) (© (d)
2.4.3 8]

(Geometrical isomerism)

2431

(Molecular configuration)

(Stereoisomerism)

(Stereoisomerism)

(Stereoisomer)
(CH2=CHR) R
3 ( 2.8)

(Atactic stereoisomer): R

(Isotactic stereoisomer): R
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(Syndiotactic stereoisomer):

Isotactic Syndiotactic Atactic

2.8

Isotactic Syndiotactic (Regularity)
(Stereoregularity)

atactic

Atactic , R
Metallocene catalysis vinyl polymerisation
Syndiotactic
270



2432 (Geometrical isomerism)
( 2.9) H CH3
29(@) H CH3
c/s-structure 2.9(b) H CH3

trans-structure

c/5-polyisoprene

tran s -polyisioprene

(a) (b)
CH, CH2: ' ch?2
\ / \ /
(o = C
/ / \
Cl1, H CM, CH2n A
c/s-polyisoprene trans-polyisoprene
, 2.9 (@ - ' (b) -
25 (4, 8]
4
(Thermoplastic) (Elastomer)

(Thermosetting resin)

251

(Glass transition

temperature, Ts)
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(Polyethylene
terephthalate), PET) [

2511 '

1 Polyethylene (PE) Low density PE
(LDPE) high density PE (HDPE)

2. Ultrahigh molecular weight polyethylene (UHMWPE)
Linear PE

(Biomedical prostheses)

3. Polypropylene (PP)
PE , CH3
(7

(Melting temperature, Tm)

Biaxial

4. Polystyrene (PS)

(Dimensional and thermal stability)

5. Acrylonitrile-Butadiene-Styrene (ABS)

D
(Acrylonitrile) 15-35
2)
(Butadiene) 5-30



3) (Styrene)
40-60

6. Polymethyl methacrylate (PMMA)

(Acrylic glass) Plexiglas

25.2

(Crosslinking)
(Natural rubber)

2521

1 Styrene-butadiene rubber
20-23

2. Polychloroprene Neoprene

17



3. (nitrile  rubber)
(butadiene) 55-82 ' (acrylonitrile)
18-45
253
(Bakélite) (Phenol)
(Formaldehyde)
2531
1 (Epoxy Resin)
laminate
2. (Amino Resin)
(Condensation)
(formaldehyde) (-NH2

3 (Polyester)
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2.6 [3]
o)
(Polyester) (-c-0-)
3
2.10
@) :
, o I '
| N y
( t ] (1] "y ) 2
O [ | ] i .
n :
(a) () (©
2.10 ' (@) (b)
(©)
3
211
@ nHO-R-COOH  ----m- ) -(*°- R-CO_)"
Ml NHO-R-OH + {iIHOUC-R-COOH - )} -(-O— R-0-CO-R- CO-)-
o)
(S
n —
)
2.11 @)

(b) ©



2.7 [4]

(Biodegradable polymer)

(Poly(glycolic acid), PGA) (Polydactic
acid), PLA) (Poly(hydroxybutyrate), PHB)
(Hydrolysis) ! 212
90
(a) 0 (b) P (€) 5
| |
OCH-.L & ocn!!— OC}1(;H_"C| -
n n
(IZH; (|,n‘
Poly(glycolic acid) Poly(lactic acid) Poly(hydroxybutyrate)
2.12 (a) (b)
©
271 [3]
!
Giiner [3]

213



(1H-04 {K CH-n HOQK  (Hnu

?-iOCOR CHOH } CHOGOR - CGHOMR

HOMOR (IF-nu clij-ol ai-al

Triji\ - Xeal (iyooral Dl hGct  Mg)Cotk
Pallai ybaik

Y

(HOH 0 '
OC C-OCHEHCHFO

HOOR »

clol H s
E—.n

*.

o=+

2.13

2.8 [9, 10]

2.8.3



2.9

Bruggeman [11]
Chen [12]
11
110
(Stiffness) 10
Chrissafis [13]
2
25000
293.1

411.3 413.6

Liu [14

14

110 120

22

130

347.8



Migneco [15]
16

Mitsak [16]

Nagata [17]
4-14

14
Patel [18]
Slivniak Domb [19]

degree of randomness

37

average block length

8-10

12-



degree of randomness 1

Tang [20]
-COOC-
Tsai [21]
1 -

Umare [22]

1 -

70

Yang [23]

(polyloleic diacid-co-glycerol))
I
11
3200 9.8

27 52 16

average block length

4190 750

polydispersity index
8
12 3



1.3:1.0 15:1.0

1.90
2.18
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