21 [ PET, Poly(ethylene terephthalate) ]

(Whinfield & Dickson)

1
(Dacron) (Terylene)
@) @]
II
HOCH2CH20 ------ [C@COCHZCHZO
. 1970
D)
)
©)
©)

®)



(direct esterification)
(terephthalic acid, TPA) (ethylene glycol, EG)
(ester interchange)

(dimethylterephthalate, DMT)

(EG) (TPA)
150 - 200

BHET [bis(2-hydroxyethyl)terephthalate]

TPA + 2 EG BHET + 2 H 20

O O
HOC-Q>—COH + 2HO -CH2-CH2- OH

0 0
HOCH2CH20 - C—() —C - OCH2CH20H + 2H 20



0

HOCH2CH20 - i—"

0 1 *mUVI3

) mru , 5
DMT + 2 EG -*' BHET + 2 methanol

0 0
CH30C -0-CO0OCHB3+ 2HO-CH2-CH2-0OH

0 0
HOCH2CH20 -c—< 0 - ¢ - OCH2CH20H + 2 CH OH

(solution polymerization)

270 - 285

BHET <-——-> PET+( -1) EG

0 o __ 0

C-OCH2CH20H HOCHXCHXQ-[ c— — COCH2CH20 ]*-H

+ (n-1) HO - CH2- CH2- OH

(melt polymerization)2



2.2

3.

Primary  recycling

Secondary  recycling

Tertiary recycling

(pyrolysis process)

Quaternary recycling

ASTM D5033-90

1

(hydrolysis process)



( ethanolysis) (glycolysis)
(hydrolysis) (aminolysis) (ammonolysis)
(acidolysis)5
1 (alcoholysis reaction)
“ " (methanolysis) (DMT)
o 0 P
HIOHCHD -[ G{  )>-coch2zhD]-H + HO-CH2-CH, CH hoch.chd ﬁ@— & oo
PET
+ oligomer
MeCH
P~
CH io!;'—@—cocu HO-GP-CH CH
DMT
2. (hydrolysis reaction)
( )

(acid hydrolysis)

(alkaline hydrolysis)



I—IOCI—IZJ—!ZG-[C—{:)\—CMOC'—LCHZ)}"H + HOH HOOA /)—COH + HO-CH2-CH20H
PET TPA
3. (glycolysis reaction)
180 - 200
BHET (2-10 mers)
0 @] 0 0

HOOHCHD—{C—C jh - QCOCHOHDE-H + HO-CHP-OHRCH A=! :  HOOHKHDO -ii-HA-C -0 C H CHTH

PET + oligomer

Vaidya ~ Nadkari6
200 8

Chen T
190 8

Orbay 8
! 220
BHET 80%  dimer 20%



Campanelli 9

Mangeng Sangwook1

(maleic anhydride)

(alkali decomposition)

O

C—O— _ 0o " 2n NaOnhj,

¢—0—CHXH2— O 3 " Hooc {3 — cooH

+ HOCH2CH20H
Shukla Mathurii
2 PBT (polybutylene terephthalate)
PBT

Oku »

180 15



2.3

(surfactant

surface active agents amphiphiles)

(hydrophilic group)

(lipophilic group)

21

77 Uigophilic grou;® Ggpeniic

21

2.2

(free energy)

Nl

P 2

/\|£\//<|)\

Iz

usaAagan1a Ui reaman
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231 (Surface Tension)

/ / (dyne/cm.)
1
2.
3.
4,
2.3.2 Gibb
2.1
' =¢crT)x (dy/dC)
I = surface excess ( [/ )
c = «C 7 )
R = (8.314 X 107moLfK')
T = ( )
(dy/dC) =

(2.1)

(critical micelle concentration, CMC)

dC/C = dine
2.303 d log ¢



r = -1 1/(2.303xRT)] x (dy/dlogC) 22)

log C Y

ro= - )/ (2.303 X RT)

surface excess ( T)

(positive adsorption)

2.3.3 (critical micelle concentration, CMC)

b Alr g_ |
T At ’ AT S e
YOI Wat /
///{%////, : ”///// /// —Small
///,f 57 /5/;1 A =%/ | micelle
// / / A g / ' /, S
///»// \5/’/ A A /4/
LAt A /
,////:///// | ////
a) Exr y () Dilute EULl]m
dilute sdlution

Monomolecular film of surfactant
molecules adsorbed to surface of
aqueous ,solution

IIU W IM It m m m rn
) ////'// f
}‘{\n/f’ // {1

4
7 =t micelle

i 5 .,J =3
/
/ /
, 1N
/. p 8 A

7
7" E ® N ﬁ o | Sspherical
71
b

; 4 211V
(c) Sdulcn a cmc (d) Solution with concertra:
tion aowe cme.

2.3

CMC

CMC

12



( 2.3a)

( 2.4
( )-
( 2.3b)
( 2.3c)
(CMC)
CMC
CMC ( ,2.3d)
X 80 -
1 70
! 40
1)
e D
o 10 CMC
0
Concentration’)—
2.4
2.3.4

1 (wetting agents)

2. (detergents)

3. (emulsifier)

4, (solubilizing agents)

5. (dispersing agents)

6. (foaming agents)



2.3.5

1 (anionic surfactants)
2. (cationic surfactants)
3. (amphoteric surfactants)
4, (nonionic surfactants)
)
3
Dissolution
m water
CHyCH,-CH: CH,y- {"()5(),— —_—
(Sodium salt of sulfuric ester of higher fatty alcohols)
W W
W =
TR\ AR
I CH;CHy --CH;CHy—1—0S0," + @
wow— W
W : Water W o
25
)
2

(quaternary ammonium salt)



Dissolution
CH,

in water
F:n,cu,—--cn,cn: —‘l\'icn, ClI) —
CH;,
(Alkyltrimethylammonium chloride)
W
; W
W/ en, ] W
1 Wow W
CHyCHy - CH; CHy——N*CH, +@
(l;n, wow W
W ]
W : Water W W
2.6
©)
pH pH
pH pH (pH 7)
(zwitterion) RNHCH32CH2CH2S 03 (sulfobetaine)
Dissolution
(;".“‘ in water
CHCHy - CH, CH—~—N=CH,CO0™ ) =
(@15
\\,./
(Alkyldimethy] betaine)
2.7
@

HLB (Hydrophilic Lipophilic Balance)

HLB



Y HLB

RCOOCH2CHOHCH20H (monoglyceride of long-chain fattty acid)

Dissolution
in water
CHCOH- CHCH. o (CH o),

(Ethylene oxide addct of higher fatty aloohals)

W 4#‘\_ i\
'f V(LHV.V(V"H;' {Il__(—li—‘[ OCH;CH;0!  H |
W iy _T\."/ W
W Water
2.8
131415
HLB
1950 w.c Griffin HLB
2
HLB
2 HLB 10

HLB 1- 10



21 HLB b
HLB
3-6
7-9 (wetting agent)
8-15
13-15 (detergent)
15-18 (solubilizing agent)
Ismail16
(Toluenediisocyanate, TDI) ' (polyethylene glycol, PEG) -

(ethylene glycol, EG)

Ajthkumar, Kansara Patellr

30 - 50

1.7X 103

Touhami 8

PEG (sodium dodecyl

sulfate) - 3

PEG (C.M.C)



2.4

24.1
@)
@

2.4.2
@
(vehicle)
@)
®

2.4.3
@)
(@)

(latex system)

(Surface Coating)

(Paint) (pigment)

(Varnish)

(Lacquer)

(film formation)

(application)

(fixation)

(binder)



244

3)

1)

(2)

(curing)

(enamel)

2

(physical drying)

(chemical drying)



25 (Polyurethane Coatings)

, RHNCOOH

(di- or polyol) polyester
R— NCO +
3
251
,N=c=0

(active hydrogen)

(toluene diisocyanate ; TDI)
-4 ,4-diisocyanate; MDI) TDI

TDI 2

i 100

NCD

Toluene 2,4-diisocyanate

(2,4-TDI)

R1— OH

(polycarbamate)

(urethane linkage) -NHCOO-

(di- or polyisocyanate) -

polyether polyol

H O

—*®8 R—N—c—O—R
urethane or carbamate

steric hindrance

2
-4 ,4- (methylene bisphenyl
TDI 80 / 20 TDI 60 / 40
2,4-TDI 2,6-TDI isomer
CH3
OCN A - NOO
U

Toluene 2,6-diisocyanate

(2,6-TDI)



I) » Y!ll*l
(resonance structure)
R—N—c=0; > R— N—C—O -*— R— N =c—6:
1
H O
R—NCO + R'— OH R—N—C—0—R
urethane or carbamate
2.
RNCO + R NH2 - - RNHCONHR'
urea
RNCO + R2NH  -—--- » RNHCONR’2
3.
(primary amine)
RNCO + H2 - » (RNHCOOH) - * RNH2 + CO02

carbamic acid



2.2

R'NHCOOR™"
urethane

R'COOH
carboxylic add

R'OOH

Rs'SiOH
Sland

R'CONH2
amide

NH20H
hydroxylamine

2.5.2

RNHCONCOOR'

I
R

RNHCOR’ + co2
or

RNHCONHR' + (c02o0 +02

RNHCOOR'
il

RNHCOOSIRSs'

RNHCONHCOR

RNHCONHOH

active hydrogen



5.
)
253
high - performance coating
254
. .1960 (aqueous polyurethane
dispersion)

. .1960 (ionomer polyurethane)



2
1 (polyurethane dispersions)
o ' 1 (ionomer)
4
(Cationic polyurethane dispersions)
(Anionic polyurethane dispersion)
(Non-ionic polyurethane dispersion)
- /
(Non - ionic / ionic polyurethane)
2. (emulsion polyurethane)2021,22
2.6 (Emulsion)
2
(emulsifier)

(internal, inner or disperse phase)

(external, outer or continuous phase)

0.05
25

2.3



2.3

< 0.05
0.05-0.10
0.10-1.00

> 1.00

2.6.1 1

(1.1)

0.1 - 100
(1.2)

0.05

emulsion)

(2.1)

(2.2)

(2.3)

emulsion)

(o/w/o)

(transparent)

(translucent)

d

(macroemulsion)

(microemulsion)

(transparent

7)

( 10)

(multiple emulsion or dual

2

7 1)



2.6.2

(Coalescence)

2.1)

(2.2)

(formation of emulsion)

2.9

26



/ Monomolecular (n)
film
)
o §
D D ‘
D D - Multimolecular (1)
& )
D D ! film
/I ¥g
o P N
Solid particle (ﬂ)
film

2.9
, 0/ 0 O
(2.3)
2.10
waler
2.10
2.6.3

(emulsifier)

27



@

29 ()

@

2.9 ()

©)

26.4

@

)

particle film

(surfactant)

28

(hydrated lyophilic colloids)

2.9( )

(Condensation Method)

(Dispersion Method)

(finely divided solid particle)



29

2.6.5

1 (size and size distribution)
2. (concentration)
3. (optical properties of emulsion)
4, (rheological properties of emulsion)
5. (electrical properties of emulsion)
1
2.4
0.1 - 100 100 - 600

5-10 10-40



@

2
3

100 -

500

30



2.7.6

(flocculation)
(creaming)

(coalescence)

31



al
/ Water

Type 3:

il droplets.

211

il Emulsion formation
Water by externally applied
torces
A
~
‘\ /
. \"
-c‘;"\\)\ <
LA

\‘/

fineeversible)

Co
qQ
00%6n
S 040,
o™

U
o

o
4,

7 @°
18/__.____
o0 |—=2900

2
0
&

&
h
Qo
o9

0, vl
=

type l:
Homogeneously dispersed

droplets

Type2:

Floccuiation of droplers

Type2.2

Creaming of the emulsion

32



@

2

2

(upward creaming)

(downward creaming)

33



2.6.7
1
2.
Gooch, Dong Schorks
Hegedus Kloiber2s

(Interpenetrating networks, IPNs)

B2

34
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