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PET 240/8 0.73 16.3 27.2 1.67 100/0 --- --- ---
27PEN5 240/6 0.83 19.8 36.3 1.83 95.2/4.8 16.60 1.11 0.96

27PEN10 240/6 0.86 20.6 39.6 1.92 90.2/9.8 9.98 1.15 0.97
27PEN20 240/8 0.75 17.4 31.8 1.83 78.6/21.4 5.20 1.30 0.96

27PEN100 g 240/3 0.48 11.9 42.9 3.61 0/100 --- --- ---
aSample code: 27PENX, x = mol% of 2,7-N unit. b

cIntrinsic viscosity was measured in phenol/1,1,2,2- tetrachloroethane (60/40, v/v) solution by 
dNumber-average molecular weight. eWeight-average molecular weight. fDispersity calculated by Mw/Mn. The molecular weights were 

determined by GPC in 1,1,1,3,3,3-hexafluoro-2-propanol solution with Poly(methyl methacrylate) (PMMA) standards. gPoly(ethylene 2,7-naphthalate). hL n ET  , L n EN  and DR  were 

measured by 1H NMR analysis. L n is the average number of M1 monomer units that follow each other consecutively in a sequence uninterrupted by M2 units but bounded on each end of 
the sequence by M2 units. DR  is a measure of the adjacency of monomers and their statistical distribution of the polymer sequence.
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X c (%) b qmax (Å) L (Å) c l c (Å) d la (Å) e

PET 56.5 0.058 108.3 61.2 47.1
27PEN5 52.5 0.053 118.6 62.3 56.3

27PEN10 47.5 0.047 133.7 63.5 70.2
27PEN20 35.0 0.029 216.7 75.8 140.9

27PEN100 18.3 --- --- --- ---

Sample Code a

aSample Code: 27PENX, x = mol% of 2,7-N unit. bDegree of crystallinity calculated from the WAXS 

pattern. cLamellar thickness. dCrystal lamellar thickness. eAmorphous lamellar thickness.

WAXS & SAXS



Sample Code Tc 
a C) n a k a t 1/2 

a (s)

110 2.67 5.236*10-6 82.9
113 2.51 1.988*10-5 64.5
118 2.42 1.522*10-4 32.5
120 2.40 2.850*10-4 25.8
125 2.23 8.994*10-6 155.4
128 2.14 2.219*10-5 126.0
130 2.21 3.800*10-5 84.7
135 2.1 1.844*10-4 50.4
130 2.21 6.777*10-6 184.9
133 2.19 1.944*10-5 119.8
138 2.09 7.124*10-5 80.9
140 2.08 1.091*10-4 67.4
165 2.16 6.680*10-7 609.8
170 2.24 3.404*10-7 655.3
173 2.23 2.689*10-7 749.9
175 2.28 1.584*10-7 817.9

aTc: the isothermal crystallization temperature, k: the crystallization rate constant, n: the Avrami exponent, t 1/2 : the 
crystallization half-time
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Tg 
b Tcc 

b Tc 
b Tm 

b X c (%)b X c  (%)c Td,5% 
d Td,max 

d Residue (wt%) d

PET 69.7 124.3 179.7 237.8 33.0 56.5 401.4 442.7 16.7
27PEN5 75.4 138.7 193.3 243.2 25.3 55.6 405.1 443.1 17.4
27PEN10 82.3 146.6 181.3 228.2 21.6 47.5 406.8 443.2 19.6
27PEN20 90.1 163.1 139.3 207.1 3.2 35.0 409.4 443.5 21.3

27PEN100 120.1 N.D. N.D.e 341.0 N.A.f 18.3 407.3 444.3 33.4

Sample Codea

aSample code: 27PENX, x = mol% of 2,7-N repeat unit. bGlass transition (Tg), crystallization (Tc), cold crystallization (Tcc) and melting (Tm) temperatures, degree of 

crystallinity (X c) during heating cycle. cDegree of crystallinity (X c) after annealing at 175 °C for 6 h. dTd,5%: decomposition temperatures at which the weight loss reached 

5% of its initial weight. Td,max: the temperature at the maximum rate of decomposition. The residual mass at 1000 °C. eNot detected by DSC. fNot available.
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PET 1026.8 ± 23.9 73.0 ± 2.4 359.4 ± 20.1 12.6 ± 1.8 0.0108
27PEN5 1028 ± 45.5 76.1 ± 2.4 503.9 ± 46.2 13.7 ± 0.6 0.0099

27PEN10 991.1 ± 20.5 82.9 ± 5.6 611.9 ± 74.1 14.1 ± 1.8 0.0095
27PEN20 987.3 ± 19.0 77.1 ± 1.5 494.7 ± 27.8 13.1 ± 0.6 0.0073
27PEN100 756.7 ± 76.9 44.9 ± 13.0 6.5 ± 1.8 12.5 ± 1.2 0.0022

PEI10 1049.7 ± 12.2 78.2 ± 2.2 98.7 ± 18.9 12.4 ± 0.4 N.A.c

PEI20 1162.3 ± 95.2 78.0 ± 3.8 9.1 ± 2.0 11.9 ± 0.7 N.A.
PEI100 144.8 ± 30.7 12.3 ± 0.4 14.3 ± 2.7 9.1 ± 0.3 N.A.

aSample code: 27PENX /PEIX , x = mol% of 2,7-N/IPA repeat unit. b1 Barrer =3.348*10-16  mol m m-2 s-1 Pa-1. cNot available.
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PEI10 240/8 0.65 13.3 23.4 1.76
PEI20 240/8 0.75 17.2 30.2 1.76

PEI100 f 240/8 0.55 23.4 37.3 1.59

 e

a Sample code: PEIX, x = mol% of IPA unit. b Intrinsic viscosity was measured in phenol/1,1,2,2- 
c Number-average 

molecular weight. d Weight-average molecular weight. e Dispersity calculated by Mw/Mn. The molecular 
weights were determined by GPC in 1,1,1,3,3,3-hexafluoro-2-propanol solution with Poly(methyl 

methacrylate) (PMMA) standards. f Poly(ethylene isophthalate).
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Tg 
b Tcc 

b Tc 
b Tm 

b X c (%)b Td,5% 
c Td,max 

c
Residue (wt%) c

PET 69.7 124.3 179.7 237.8 33.0 401.4 442.7 16.7
PEI10 62.2 147.0 141.6 207.1 18.9 399.5 441.3 14.4

PEI20 58.0 157.0 N.D.d 182.9 0.6 399.3 443.6 13.5
PEI100 51.3 N.D. N.D. N.D. N.D. 393.3 445.9 12.5

aSample code: PEIX , x = mol% of IPA repeat unit. bGlass transition (Tg), crystallization (Tc), cold crystallization (Tcc) and melting (Tm) temperatures, 

degree of crystallinity (X c) during heating cycle. cTd,5%: decomposition temperatures at which the weight loss reached 5% of its initial weight. Td,max: the 

temperature at the maximum rate of decomposition. The residual mass at 1000 °C. dNot detected by DSC.
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