2.1 [PET Polyethylene terephthalate)]

Whinfield Dickson . 1941
( Terylene  Dacron) ( Melinex
Milar) (linear saturated polyester)
(thermoplastic)

211

1 (ethylene glycol) ,
200 C
20

/C\ 200°C

HC—CH, + Hp HO  CH2CH2— OH

20atm

2. (dimethyl terephthalate ;DM W
(p-xylene) 150-250°¢



ochd

och3



2.1.2

2
1
1:2.1-2.2 150-210° C
BHET [his(2 -
hydroxylethyl  terephthalate)] (dimer) ( trimer)
(oligomer) [1]
0 0
C|3’— OCH

C e OCH2CHE>H

+ 2HOCH"OH 150-210 C- [ * + 203

Comee OCH2CH20H
0

1 270-285°C
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-n HOCH CH OH
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H— 0—CH,CH;,—0—¢ C—O0—CH,CH,—0 —H
e n
BHET <=1 PET + (n-)EG
)
(solution-
polymerization) 2 (melt-

polymerization)



), () [antimony (111)

oXide] 2
PET
PET
m
T,
200 °c
PET 1
/ 1 I “PETG” isophthalic acid
(IPA) TPA cyclohexanedimethanol (CHDM)/diethylene
glycol (DEG) EG (
)
2.1.3
2]
L (hydrolysis) 3

(‘acid hydrolysis) (alkaline hydrolysis)



(neutral hydrolysis) 3

2. (Aminolysis)
primary amine

3 (Ammonolvsis) L
(anhydrous ammonia)

4. (Methanolysis)

o}

O—CH,CH;—0—¢

O—0

O—CH,CH,—O—H 4 excess CH OH
3

n

0
ho— C- ICI——OCH3 + HOCH2C|-|20H

5 | (Glycolysis)
BHET



(0] (e}
I |
H O—CHZCHf—O—cO C—7O—CH,CH,—O—H 4 excess HOCH fH ?H
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Vaidya Nadkarni [3]
37.5:62.5  50:50 62.5:37.5 (zinc

acetate” (glycolysed products)
BHET : BHET

Baliga Wong [4]



propane)
Fujita,Sato ~ Murakami [5]
BHET
215 -200 °¢
2.2 (Polyurethane foam)

(di- or polyisocyanate)

R-NCO +

(addition reaction”

10

(trimethyloi

(di- or polyhydric alcohol)

R'OH R-N-CO-— OR'



+ ma-

0

A RNCO

R— NH-— ¢ — CH RNH 2+ CO | === r-mh- c--NHR

carbamic acid substituted urea

1
. (substituted urea)

\H RNCO g 9
OH R— NH-——¢ — O c~ N
carbamic acid anhydrlde
0 y
R-NH ¢ NHR + co T
2

(crosslinked) [,
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r 9 0
R-N=¢=0 +R—MH-—Ce==QR - R-NH-~ —NR— | —OR'
allophonate
0 0
R-N=c¢=0 +R-Mt-— ¢-—NR R—NH ¢ NR—C NHR
biuret

22.1

1, (Polyols)

(polyether polyols)
(polyester polyols)

(ring-
opening polymerization)
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H.,c-=-CH, + HOCH CH 5 A. HO  cH ZCHf

catalyst
y ntl
HZé\ CH + HOCH gHOH -, HO- CHZ(;HO
o4 catalyst "
e CH CH.
o  Hg éH_ o- CH CH OH
I on A H¢ o] CH , 2C
Hc - CH CcH CH
o HC OH catalyst
HC— OH HC—- O-  cHcH— o- CH2CH OH
n1
CH
HC—— O CHCH— 0 cH ak
n1
1
1000-2000

o (0]
HOROH +  Ho— ¢—R'— ¢—OH—= HO-R—0-- 0--ROH
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Vaidya Nadkami [6]

31.5:62.5
0.5%

diacid + diol -------- polyester + water

BHET

Thayer [7]
Eastman Chemical Freeman Chemical
3 (polyals)



(NCO)

190 °¢

15

BHET bis-(hydroxypropyl) terephthalate

8]

BHET

(isocyanates)
( functional group)

(phosgene)
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d
RNH2+ COCI2 R— NH.. ( - - R "
d + 2HCI
2
(toluene diisocyanate :TDI) ]
(diphenylmethane diisocyanate : MDI)
TDI 24 - toluene diisocyanate 2,6-
toluene diisocyanate
CH,
NCO CH

3
OCN\©/NCO
NCO

2.4 - toluene diisocyanate 2,6 - toluene diisocyanate
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TDI :

toluene
nitration
4

mixture of mononitrotoluene isomers

crystallization nitrati crystallizatior
r I
- (o-nitrotoluene 80% 2.,4-dini trotoluen p-nitrotolueng

20% 2.,6-dinitrotoluene

nitration redugtion njtration
+ phosgenation
v v
65% 2.4 — dinitrotoluene toluene diisocyanate 2. 4-dinitrotoluene
35% 2,6 — dinitrotoluene 80/20 isomer mixture
reduction + phosgenation reduction + phosgenation

toluene diisocyanate 65/35 isomer mixu@ toluene 2,4-diisocyanatq‘
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DI TDI 80/20
(80/20 isomer mixture) (nitration) 2
(reduction)
(phosgénation) DI 2,4-diisocyanate
65/35 (65/35 isomer mixture)
1 (crystallization)
( pure o-nitrotoluene) (pure

p-nitrotoluene)

2 4-toluene  diisocyanate

2,6-toluene diisocyanate (steric hindrande
effect) ©100°%
2
TDI TDI
TDI
TDI

TDI

TDI

]
] (diphenylmethane diisocyanate:

MDI) MDI



at
chZo

+

tQvi=d Il

HCI condensation reaction

*

Mixture of 2 ring and higher polymer amines

phosgénation

Yy

crude mixed isocyanates

i distillation

NCO NCO “l NCO
@4 L @ 2 J @
. D, 4
polymeric MDI ( pure MDI)

NCO
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MDI
MDI TDI
MDI MDI

L (filler)
(inert inorganic fillers)
(barium sulphate)
(calcium carhonate)
" (mineral fillers)
20-150 part per hundred

parts polyol
2. (surfactant)
3. (catalyst) 2
L (amine)
(gelling)

(cure)



« L) ) * ) 21
uJ

2. (organometallic compound)
!l !
(lewis acid)
4, (blowing agent)
(( (trichloromonofluoromethane) (methylene
chloride) 2
5. ( 'V stabilizer)
1
(hydroxybenzotriazoles) (zinc dibytyl thiocarbamate)
(colorant)
(flame retardant) (antistatic)
2.2.2 3
1 (one-shot process)
2000

(' blowing agent)
2-3



)’ )1

(stabilizer)

10-24
2. (prepolymer process)
3. (Ouasi-prepalvmer)

2
2.3 (ion exchange materials)
2

031,RC0O0,'1 ,PO"1 ,AsO,"11
(cation exchanger)
NH4 NH +IN+5 +1
(anion exchanger)

22



(ion exchange)
(reversible  interchange)
(solid phase)
(liquid phase)

M A+
B
MA®()+B(a) _____ MB ()+A (ag)
m"A () + B (ag) - MB ()+A (aq)

( elastic three - dimensional polymer)
(swollen)

(hydration)
(hydrophilic functional groups)

(polymer matrix)

23



24

(DVB)
( 0.25%)
( 25 %)

Bowen [10]

05-15 |/ Bowen
0.2 M 0.2 M 02 M

(saturated
aluminium nitrate solution) ,

Braun 1Bakos  Szabo [11]
AM 001 M
84 M (batch)



(anion exchanger)
:PAN]

/ (molfv)

3-10

Maloney Moody

(extractants)

(tributyl phosphate)

)2

PAN

Katragadda
(phosphonic acid)

4 C

8-9

Gesset-

10

C

25

Thomas [12]

[I-(2-pyridylazo)-2-naphtol

3 %
0.1IM

Chow [13]

(imbedded)

5.3-8.2
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