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" Chemical and Physical Interaction in
Polyesters Systems
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Introduction c |

Compatibility in polymer blends

|>. Reactive compatibilization
11>, Addition of block and graft copolymers

[11>. Addition of low molecular weight coupling
agents

I\V>. Utilization of non-bonding specific interactions




Reactive Polymer Blending

Reaction type

Reactive group

Co-reactive group

Remarks

Amidation

Imidation
Esterification

Concerted addition

Carboxylic acid
Anhydride

Carboxylic acid
And anhydride

Maleate and Man

Amine
Amine
Hydroxyl

Double bound

Addition/substitution

Urea formation Carbodiimide Carboxylic acid

Urethane formation Isocyanate Hydroxyl

Substitution Amine Hydroxyl, halide

Ester interchange Ester Ester Interchange reaction

Transterification  Ester Hydroxyl/phenol

Amide-ester Amide Ester

Exchange

Aminolysis Ester Amine

Amide interchange Amide Amide

Acidolysis Ester Carboxylic acid

Ring-opening Epoxide Carboxylic acid, Man, Ring-opening

reaction Hydroxyl, amine reaction

Ring-opening Oxazoline Carboxylic acid, Man,

reaction halide, amine

Ring-opening Lactam Amine

reaction

lonic bonding Acid Pyridine, amine lonic bonding
Imidazole

lonic bonding lonomer lomomer

>



Compatibility in Blends of
Poly(ether imide) and Polyesters
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Introduction

L

» polyesters: semicrystalline polymers
mechanical characteristics

poly(ether imide) (PEIl): thermal stability
toughness, high T ...

Ex. poly(ethylene terephthalate) (PET)/PEI
poly(trimethylene terephthalate) (PTT)/PEI
poly(butylenes terephthalate) (PBT)/PEI

* Transesterification in blends of Poly(ethylene naphthalate)/aryl
polyester

Ex. PEN/PET, PEN/PBT, PC/PET ...

>



Materials

N

J
0‘0

J/
0‘0

O

Poly(ether imide) PEI

Polysciences, Inc., USA

M,,=30000 g mole! Tg:215.6°C
Poly(trimethylene terephthalate) PTT

ITRI.
T,=42.8°C » T, =2285C *OO_ @ Com

Poly(pentamethylene terephthalate) PPT

M,,=16600 g mole-* PDI=1.54 —eo~E:H o o) C@g+
_ o _ o 2= 2= 2 2 2

Tg—8.1 C T,=129.7C - 2

Poly(hexamethylene terephthalate) PHT

M,,=13800 g mole* PDI=2.06

Tg: 2C > T, =145.7°C —FO{CHZ CHp—CHyp~CH,~CHp— CHﬂo c@ Co—

Poly(ethylene 2,6-naphthalate) PEN
Aldrich Inc. 0

T, =116 C - T,=2687C 0 @ Ly
—~0—CH,—CH,—0—C @

IOl 40O

O O=O

o=
©]
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Outline

Part |

PPT/PEI & PHT/PEI
binary blends

Part |11

PEN/PPT/PEI & PEN/PTT/PEI
ternary blends

Part 111

ENTT/PEI blends
ENPT/PEI blends
ENPT/PPT/PEI blends

« Compatibility
» Polymer-polymer interaction parameter

« Compatibility
» Transesterification reaction

« Compatibility

>



N

Part | Polyesters and Poly(ether imide)
binary blends

“* PPT/PEI & PHT/PEI binary blends

>




PPT/PEI binary blends

AN

<+POM graphs of co-precipitated PPT/PEI blends

s M. 0 Gl e
. ;SSF oo :
- 0 . *
9 0K "3 Sk & R
a : L 800X 10p ; 800X 10pm
) 80/20 70/30
. . .... y
: & 5 > .a‘ .. ..' .',o 5 \
.'.'. o"...'. v
— o' Q: .'0’.,' ;'JE)
* PR R ARl A
s &~ AL =T 3 |
- : . "< 800X 10pm
50/50

V



PPT/PEI binary blends

N

L

¢ DSC traces of co-precipitated PPT/PEI blends

Endothermic heat flow (offset scale) —»

PPT/PEI I/,/
'

80120 %
/ﬁm_O/I\J\l/
/4r0/60_/_\//\_l/—
/A/s@__\//\__I/“

'

I\ 0/100 Y

I ' I ' I
0 100 200
Temperature (°C)

A Type
2007 & T opr
® Typer

*
*
*
*

b
(L8

Temperature (°C)
N~
o o
I I

PEI (wt%) in PEI/PPT Mixtures

100

>



| binary blends

v
&rl”'- *+POM graphs of co-precipitated PHT/PEI blends

V
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L

PHT/PEI binary blends

¢ DSC traces of co-precipitated PHT/PEI blends

PHT/PEI

100/0 l

20/80

Temperature (°C)

Endothermic heat flow (offset scale) —»

0/100
[

100 200
Temperature (°C)

240 —

ATy pe
4 Tt
XTgput
200 —
160 —

N
o
I

SN
. —"’—4’3—””’4%ﬂ,,,,4w———”’x
K

L L

0 20 40 60 80
PEI (wt%) in PEI/PHT Mixtures

100

>
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“* PPT/PEI & PHT/PEI binary blends

* Polymer-polymer interaction parameter

>
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Polymer-polymer interaction parameter

“* Modified Fox equation “* Modified Couchman equation
_ _Tgl(TgJ _TQZ) 1 A(:pz(ln-l-g,l _InTgZ)
RCTRE . Ca T AC,(INT,, —InT, ) +AC,,(InT, , —InT,,)
m, = Mn'l/pl m, = M”12/,02
V. Vv,
(¢1,|2 _¢1,||2)[m2 Ini;’“"‘ (m1 _mz)(¢2,| _¢2,||)]+ (¢2,|2 _¢2,||2)[m1 In Zz'“ + (mz - ml)(¢1,| _¢1,|| )]

e = 2mlmz(¢1,|2 _¢1,||2)(¢2,|2 _¢2,||2)

1 1

1, t 1
(112). =§(m1 2+Mm, 2)2

Y1 - Polymer-polymer interaction parameter
;; - apparent weight fraction of polymer 1 in polymer j—rich phase

Ref : W. N. Kim and C. M. Burns, Macromolecules, 20, 1876 (1987) g

>
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PPT/PEI binary blends

L

% Comparisons of y,, calculated by Fox and Couchman equations

112 Of PPT/PEI blends

PEI wt%

melt-blending

co-precipitation

X12.Couchman X12.Fox

A12 Couchman  X12,Fox

10
20
30
40
50
60
70
80

0.129
0.119
0.118
0.116
0.115
0.113
0.113
0.113

0.129
0.120
0.118
0.116
0.115
0.113
0.113
0.113

0.125  0.125
0125 0125
0127 0127
O.I29 O.ISO

:> We can derive the same values of y,, by the two equations.
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\

PPT/PEI binary blends

¢ Calculated  and y,, of melt-blended and co-precipitated PPT/PEI

blends by Fox equation.

PPT/PEI blends (y1,).=0.086

melt-blending

co-precipitation

PPT-rich . PEl-rich

PPT-rich PEI-rich

PEI wt% 02 M) %12,Fox 0, (N[ %12,Fox
10 0.029 0.149 ~ 0.129 -- -- -
20 0.054 0.153 0.120 0.034 0.167 0.125
30 0.061 0.153 0.118 -- -- -
40 0.068 0.160 0.116 0.034 0.169 0.125
50 0.075 0.157 0.115 -- -- -
60 0.084 0.160 0.113 0.034 0.143 0.127
70 0.091 0.146  0.113 -- -- -
80 0.101 0.140  0.113 0.034 0.125 0.130

®,, - weight fraction of PEI in PPT-rich phase
o, ; - weight fraction of PPT in PEI-rich phase

[ >%,=0.1240.01 for PPT/PEI blends

>




PPT/PEI binary blends

N

L

¢ DSC traces of co-precipitated PPT/PEI blends

Endothermic heat flow (offset scale) —»

PPT/PEI I/,/
'

80120 %
/ﬁm_O/I\J\l/
/4r0/60_/_\//\_l/—
/A/s@__\//\__I/“

'

I\ 0/100 Y

I ' I ' I
0 100 200
Temperature (°C)

A Type
2007 & T opr
® Typer

*
*
*
*

b
(L8

Temperature (°C)
N~
o o
I I

PEI (wt%) in PEI/PPT Mixtures

100

>



PHT/PEI binary blends

N

L/

¢ Calculated o and y,, of co-precipitated PHT/PEI blends by Fox equation.

PHT/PEI blends (y12).=0.119
Fox equation
PHT-rich PEI-rich

PEI wt% 7, Wo) Wy 211 A12,Fox
0 1.000 -~ -- -~ --
20 0.963 0.037 0.133 0.867 0.175
40 0.959 0.041 0.134 0.866 0.173
60 0.943 0.057 0.119 0.881 0.173
80 0.938 0.062 0.096 0.904 0.180
100 -- -- -- 1.000 --

®,, + weight fraction of PEI in PHT-rich phase
®, , - weight fraction of PHT in PEI-rich phase

) ,,=0.1740.01 for PHT/PEI blends




N

L

PHT/PEI binary blends

¢ DSC traces of co-precipitated PHT/PEI blends

PHT/PEI

100/0 l

20/80

Temperature (°C)

Endothermic heat flow (offset scale) —»

0/100
[

100 200
Temperature (°C)

240 —

ATy pe
4 Tt
XTgput
200 —
160 —

N
o
I

SN
. —"’—4’3—””’4%ﬂ,,,,4w———”’x
K

L L

0 20 40 60 80
PEI (wt%) in PEI/PHT Mixtures

100

>



Polymer-polymer interaction parameter

N

Comparisons of aryl polyester/PEI blends

Aryl polyester/PEI Method T, (°C) Y2 Reference
PET/PEI Melting-point depreesion 76 -0.66 Martin et al.!
PTT/PEI Melting-point- depreesion 42.8 -0.1 Wu and Woo?
PBT/PEI Melting-point depreesion 32 -0.62  Yauand Woo®
PPT/PEI Glass-transition temperature 8.1  0.12+0.01  This work
PHT/PEI Glass-transition temperature -2 0.1740.01  This work

o~ o=
“? O m=2 PET
m=3 PTT
OO0 @C% m=4 PBT
,: m=5 PPT
dipole-dipole interaction m=6 PHT
ﬁ’
C
: C> C> PEI
c % n
g i

Ref: 1. J. M. Martin et al., J. Appl. Polym. Sci., 48, 935 (1993).

2. P. L. Wu, Ph.D. thesis, Department of Chemical Engineering,
National Cheng Kung University, Tainan, Taiwan, 2003.

3. S. N. Yau and E. M. Woo, Macromolecules, 30, 3626 (1997).

A

>



Part Il Tenary blends

N

L

“*PEN/PPT/PEI & PEN/PTT/PEI ternary blends

>




Materials

N

0‘0

0‘0

0‘0

0‘0

=0

IOl 40O

Poly(ether imide) PEI

Polysciences, Inc., USA

M,,=30000 g mole! Tg:215.6°C
Poly(trimethylene terephthalate) PTT

O O=O

o=
©]

ITRI. 0 0
T,=428C » T,=228.5C _GO_CHZ_CHZ_CHZ_O_C@C%
Poly(pentamethylene terephthalate) PPT

M,,=16600 g mole-* PDI=1.54 G CHCH O ﬁi @+
T,=8.1C » T, =129.7C e %i :>* .

Poly(ethylene 2,6-naphthalate) PEN

Aldrich Inc. o @ N
Tg :116 OC ’ Tm:268oc +O—CH2—CH2—O—|C|) "




Miscibility of binary blends in a ternary polymer blend

N

PEN/PPT/PEI

L

PEN+PPT PPT

>




PEN/PPT/PEI ternary blends

L/

Endothermic heat flow (offset scale) —m

PEN/PPT/PEI
50/50/0

40/40/20

33/33/33

0/0/100

25/25/50
20/20/60

A
10/10/80

]

I
100

| T
200 300

Temperature (°C)

- ~ 2 e <
‘\ _<_‘4‘.~ LN

o ataetie o 800X 10pm

S5 ISR neS T 5075000

A >

e 800X 10pm-

S - 40/40/20

800X 10pm

L

v c
20 i St

1 33/33/33

800X 10pm

. .0 10/10/80
. o3 _.',‘:'.”.; .01';'!: ) A

«» DSC & POM results of PEN/PPT/PEI blends heated at 300°C for 1min

PEI
wt%




PEN/PPT/PEI ternary blends

=1/1/1 blends heated at 300°C
Il

um
5

¢V



PEN/PPT/PEI ternary blends

N

L

«» DSC & POM results of PEN/PPT/PEI blends heated at 300°C for 60min

Endothermic heat flow (offset scale) —»

PEN/PPT/PEI

50/50/0 D &
40/40/20

!
25/25/50Q
o
20/20/60
}
10/10/80
}
0/0/100
}
L L
0 100 200 300

Temperature (°C)

50/50/0

800X 10pm

40/40/20

800X 10pm

33/33/33

800X 10pm

25/25/50

800X 10pm

20/20/60

800X 10pm

10/10/80

800X 10pm

PEI
wt%

>




PEN/PPT/PEI ternary blends

:.; 4000X 1pm-
33/33/33

50/50/0

4000X 1pm 4000X 1pm 4000X 1pm

25/25/50 20/20/60 10/10/80

¢V



Miscibility of binary blends in a ternary polymer blend

N

PEN/PTT/PEI

[ AN

PEN PEN+PTT PTT

>




PEN/PTT/PEI ternary blends

A

L/

+» DSC & POM results of PEN/PTT/PEI blends heated at 300°C for 1min

Endothermic heat flow (offset scale) —»

PEN/PTT/PEI
50/50/0

40/40/20

33/33/33

mm
20/20/60 —
10/10/80
0/0/100 2
I ! I ! I !
0 100 200 300

Temperature (°C)

& mf 50/50/0
0‘3“‘ ﬁﬁ'ﬂ\ 800X 1

Opm

: 40/40/20
e 3359/
L o o

25/25/50
800X 10pm

20/20/60
800X 10jm -

10/10/80 |
800X 10pm -

PEI
wt%




PEN/PTT/PEI ternary blends

N

L

PEN/PTT/PEI
50/50/0

33/33/33
25/25/50

| ooz v

/{//j

v

|

20/20/60

!

0/0/100

T e

B2

Endothermic heat flow (offset scale) —»

| |
0

I ' I '
100 200 300
Temperature (°C)

50/50/0

800X 10pm

40/40/20

800X 10pm

33/33/33

800X 10pm

«» DSC & POM results of PEN/PTT/PEI blends heated at 300°C for 30min

PEI
wt%
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PEN/PT T/PEI ternary blends

4000X 1pm

4000X 1pm

| L - 4000X 1pm
50/50/0 40/40/20 33/33/33
mﬁ 4000X 1pm 4000X 1pm

25/25/50 20/20/60 10/10/80

¢V
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“*PEN/PPT/PEI & PEN/PTT/PEI ternary blends

*» Transesterification reaction

>




Transesterification reaction

N

4
+» Mechanism

alcoholysis 0

acidolysis 0

direct ester-ester exchange

- e . @
(transesterification) I
Ri—O0—C—R; (l? (”)
; +‘ R—O—C—R; + R;—O—C—R,
R;—C—0—Ry

Ref : A. M. Kotliar, J. Polym. Sci., Macromol. Rev., 16, 367 (1981). p

>



PEN/PPT/PEI ternary blends

A

L/

s+ IH-NMR of PEN/PPT/PEI = 33/33/33 heated at 300°C for different times.

WJ M 360min
Mi wé 180min

Ny

________

R

I"-'---; T T I I L =l = % T IREZERER N I A TN
8.5 8.0 9.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 ppm




PEN/PPT/PEI ternary blends

N

time =
(@

(D) 360 min (b)

(C) 180 W

.

@ ©)

®) (4)+(5)

49 48 47 4.6 45

ppm

(o)
O—I

A-B-A o

C

(PEN) i
a

ABA @ @
@@ I A @@

(b)
Al'Bz'Az o] (E) (E) ﬁ’

1l | |
@ C—0—C—CHy-CHy-CHy— Ic—o —C
O

(b)
A(zg,i%‘z ©) ©®)
o H H (¢]
1l | | Il
@C—O—E—cw-cm—CHz— E—o—c@—
A, : naphthalate B, : ethylene glycol
A, : terephthalate B, : pentamethylene glycol

>




Sequence distribution and degree of randomness

N

Molar fraction: Fare. =[AB,-]/_Z[AB,-]=[ABJ-] Z[A]
: [AB;]
Probability: Pye, =[AB;1/ 2 [AB;]= [A]J
=1 i
PA\B.=F’*Bj
i F

p‘i

Fro F

AB; B A ..
degree of randomness  B=Pyg + P =——+—— (i#])
around B; A %
B
average sequence X=Lyg = [AB] _ 1
lengths: [ABA] Pygs,
N
*Devaux J, Godard P, Mercier JP (1982) J Polym Sci Part B Polym Phys Ed 20:18%5




The average sequence length for PEN and PTT repeat units
and the degree of randomness in the copolymer mixtures

N

25 2.0
- B Lygia |
A LAZBZAZ
20 — OB L 16

Average sequence length (L)
I
(g) sssuwopuel jo asibag

0.0

0 100 200 300 400
Time (min)

>
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PEN/PPT/PEI ternary blends

L

+*DSC traces of PEN/PPT/PEI=33/33/33 heated at 300°C for different times.

Endothermic heat flow (offset scale) —»

/ )
\ /
\ 7 1
/ !
U !
5
/
- Il !
30min / /
-

¥ 1 4
60min
omin
180min
I ! I ! I !
0 100 200 300

Temperature (°C)

T,(°C)

100

— 50

— 40

— 30

ﬁ ++
— L 2 *
1 I 1 I 1 I 1 I 1
0 40 80 120 160 200
Time (min)

20

(D,) Uipeaiqg °1

>



PEN/PPT/PEI ternary blends

N

L

¢ Extraction experiment of PEN/PPT/PEI1=33/33/33 heated at 300°C
for different times. (solvent : chloroform)

Endothermic heat flow (offset scale) —

(a) Soluble portion

Omin
' 5min

\ K 15min

1 ' 30min

! 60min

120min

// 180min
m

0 100 200 300

Temperature (°C)

Endothermic heat flow (offset scale) —»

(b) Insoluble portion

1

. 4
120min /w\/

| ' | ' | '
0 100 200
Temperature (°C)

300

>



PEN/PPT/PEI ternary Blends

N

L/

¢ Solubility of PEN/PPT/PEI = 33/33/33 heated at 300°C for different
times. (solvent : chloroform)

Time (min) 0 5 15 30 60 120 180 360
Solubility (%) 60.8 39.6 41.3 427 431 79.7 916 100

100 —

~
(651
|

Solubility (%)

[Sa)
o
I

0 100 200 300 400
Time (min)

>




PEN/PPT/PEI ternary blends

N

L

s XRD pattern of PEN/PPT/PEI1=33/33/33 heated at 300°C for different
times. (melt-crystallization at 200°C for 8hr)

1min
5min
15min
m
WW\A\@

vmwMw“WwVmwWMMMAWwWNMMWWM\HNdfititl

| ' | ' |
10 20 30
20

o —

Intensity (a.u.)

>




PEN/P T T/PEI ternary blends

A

L/

 IH-NMR of PEN/PTT/PEI = 33/33/33 heated at 300°C for different times.

AL ssomin l

30min A Jl

TS MRS S o Sk M o S e (e SR e e e s, [ e e S ) S S

¢V



PEN/PTT/PEI ternary blends

time = (@)

o) @
o [ M

(D) 360 min

(C) 180 mlﬂﬂ/\/\_\

(B) 30 min /L
HV A N

’S—L L L L

4.8 4.7 4.6 4.5 ppm

A-ByrA, o] (ﬁ) (ﬁ) o
(O)—t-o-t—cr—t—o—t @@
h .L
@ (b) (b)
A,-B,-A, G 6

A, : naphthalate
A, : terephthalate

B, : ethylene glycol
B, : trimethylene glycol

>



PEN/PTT/PEI ternary blends

N

L

+*DSC traces of PEN/PTT/PEI=33/33/33 heated at 300°C for different times.

© 120
I
7]
. T — 60
b imin
= N 100 —
) ' +
= ‘ 1 <
- \ o

IS Smin - S L 40 3
- \ = 80 — 8
*a; ! v - >
o 15min A
< : 1 23 0
) 30min
L — 20
b .
2 60min i
] -
5

180min
c
L ,//_/ 40 l T l T l T l T I T 0

| T | T | T 0 40 80 120 160 200

Time (min)
0 100 200 300

0
Temperature ( C)




PEN/PTT/PEI ternary blends

N

Intensity (a.u.) ———m—

1min

5min

60min

15min
M
I I

I
10

I
20

20

I
30

—>

Intensity (a.u.)

"% XRD pattern of PEN/PTT/PEI=33/33/33 heated at 300°C for different
times. (melt-crystallization at 200°C for 8hr)

PEN/PTT/PEI

T
m
{ Z

PTT

PTT PEN
1

>
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Compatibilizers --- ENPT and ENTT copolymers

L

Compatibility
“*ENPT/PEI binary blends
“*ENTT/PEI binary blends
“*ENPT/PPT/PEI ternary blends

>
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L

*** What are the ENPT and ENTT copolymers?

ENPT : the copolymer obtained by melt-blending
PEN/PPT=5/5(w/w) at 300°C for 6hr.

ENTT : the copolymer obtained by melt-blending
PEN/PTT=5/5 (w/w) at 300°C for 6hr.




ENPT/PEI binary blends

N

L

» DSC & POM results of ENPT blends

ENPT/PPT=50/50
I 800X 10pm
[¢B}
‘©
3
2 L///_F’,FE
2
b ENPT
; ENPT/PPT=50/50
o
Y
S —
E, ’///l_————’/’// 800X 10pm
% | ENPT/PEI=50/50
=
§ | PEI ENPT/PEI=50/50
V]
L
I I I
l l l 800X 10pm
0 100 200 300

Temperature (°C)

>




ENPT/PEI binary blends

N

L

* POM graphs of ENPT/PEI blends

800X 10pm 800X 10pm

80/20 66/33

800X 10pm 800X 10pm 800X 10pm

50/50 40/60 20/80

>



ENPT/PEI binary blends

N

L

< DSC & T, fitting of ENPT/PEI blends

Endothermic heat flow (offset scale) —»

ENPT/PEI

oo
o

W
sos

40/60 ¢
o
0/100 oy
| ! | ! | !
0 100 200

Temperature (°C)

300

T,(°C)

240

200

160

120

80

40

L 2 Tg,exp.
1 ----- G-T eq. (k =0.56) A
— — - — Foxeaq. 7
i 2
4
_ 74
‘7
- 27
./
— A
./
_ it
7
— e
sl
“/
| | | | | | | | |
0 20 40 60 80 100

PEI (wt%) in ENPT/PEI Mixtures
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Effects of PEN/PPT ratio

N

L/

¢ The effect of different compositio

ENPT is composed of different PEN/PPT ratios : (A) 1/9, (B) 3/7, (C) 5/5. (w/w)

ns on miscibility

PN A By SIS
T ENPT/PEI = 50/50 _i?.'-:.. LB SE S ;,:..'.:;
SF s ie. Wil ;'-.“: ‘;t:. 4s
\rocy J_‘,-...', "o'," *,:._"-..“-,:.
@ PEN/PPT= / So e z o 0, Syt ne
© feig oy _ ¢ 800X 10pm
o ' 1/9
@ |
w
“—
)
= —_—
L= l 37
h —
=] 800X 10pm
[«B]
=
2 I
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ENTT/PEI binary blends
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* POM graphs of ENTT/PEI blends
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ENTT/PEI binary blends
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< DSC & T fitting of ENTT/PEI blends
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ENTT/PEI binary blends
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< T, comparisons between binary and ternary blends

Glass transition temperature (°C)

PEI wt% Z%'S'(fg%gﬁ E; ENPT/PEI ?3%2'!22;:: E; ENTT/PEI
0 50 50.5 72.5 70.8
20 71.3 72.6 85.9 86.1
33 81 83.2 97 96.9
50 105.4 109.5 1175 121.2
60 125.8 126.3 136.5 133.9
80 161.9 162.1 167 168.5
100 215.6 215.6 215.6 215.6




ENPT/PPT/PEI ternary blends
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¢ PPT/PEI and PHT/PEI blednds

methylene moieties
in the repeating unit
of the aryl polyester

Conclusion

T 77,2\

the interactions
between the aryl
polyester and PEI
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¢ PEN/PPT/PEI and PEN/PTT/PEI ternary blends

The transesterification in PEN and aryl polyesters
enhanced the miscibility of the PEN/Aryl polyesters/PEI

blends
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& ENPT and ENTT copolymers

Reactively Formed ENPT Copolymers as Compatibilizers in
Ternary Blends of PEN/Aryl Polyesters /PEI
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TGA tests
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“* TGA tests of PPT and PHT
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PPT/PEI binary blends

«» DSC traces of melt-blended PPT/PEI blends
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