Polymer(Korea), Vol. 43, No. 1, pp. 10-16 (2019)
https://doi.org/10.7317/pk.2019.43.1.10

Z2) (o g3 vy ey o] E)PET)=
A 2oz HZe AREA T AR-EE HX AT
Wdg FHAsy 2
Aot 53] 7157 5ol A& Alolle 29EEHA o)
Aoz =&

ot
J0
_OIE
rr

Bis(dimethyl hydroxyethyl) Tetraspiro Undecane&
PET S&&He € 7|AIH HdE

S5 -0|Y¥H

Fopsie st shegast, AR

(20189 49 259 A, 20189 7€ 319 474, 20189 8Y 20¢ A

BB

Thermal and Mechanical Properties of PET Copolymer Containing
Bis(dimethyl hydroxyethyl) Tetraspiro Undecane

Seung-ho Jeong, Young Sil Lee, and Kwan Han Yoon®

Dept. of Chemical Engineering, Industry-Academic Cooperation Foundation, Kumoh National Institute of Technology,
1 Yangho-dong, Gumi 39177, Korea

(Received April 25, 2018; Revised July 31, 2018; Accepted August 20, 2018)

B

£ Bis(dimethyl hydroxyethyl) tetraspiro undecane(BDHTU)2| g&fol| wig} PET-BDHTU ¥-53A& AZst3tt.
FEA|9) feldolrE= BDHTUY ol nle} Z716lial, BDHTUS &Fo] 20 mol% = 93 °CE PETe]
Hla] 23 °C STkttt €32 5= PET %<1 60 °Collx] BDHTUS] &&o] 20 mol%s] 35AolA 69 °C=
9°C F7FItt. $473%+= BDHTU &l we}t S7Fstal, PET #Q1 8.4 J/mellA] BDHTUS & 5 mol%Sl
ZEANA 132 1/mE HIZS BAT BDHTU H7P7 e S0ls 93-S Holx] etx|vh gHlg o] Ae =
BDHTU 3ol wa} PET] 66.3914 21.9 MPa7FA] 734313 th. o= BDHTU®] tetraoxaspiro undecane®] bulkyd}
WA RS Tz o8 F5EAL FAREY EHLE0] JEAHA YERd AxE Bty BDHTU ol
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Abstract: PET-BDHTU copolymers containing bis(dimethyl hydroxyethyl) tetraspiro undecane (BDHTU) were pre-
pared with various BDHTU concentrations. The glass transition temperature of copolymer was increased from 70 °C for
PET to 93 °C for PET-BDHTU copolymer containing 20 mol% of BDHTU. The heat deflection temperature was
increased from 60 °C to 69 °C with the same BDHTU concentration. The impact strength was also increased from 8.4
J/m for PET to 13.2 J/m for PET-BDHTU copolymer containing 5 mol% of BDHTU. The effect of BDHTU on the Young's
modulus was not observed, but the yield stress decreased from 66.3 MPa for PET to 21.9 MPa at 20 mol% loading of
BDHTU. These resulted from the difficulty of the segmental motion of the main chain of the copolymer due to the bulky
and rigid structure of tetraoxaspiro undecane of BDHTU. The optical transparency of copolymer was not changed with
BDHTU concentration.

Keywords: PET-BDHTU copolymer, bis(dimethyl hydroxyethyl) tetraspiro undecane, glass transition temperature, heat
deflection temperature, transmittance.
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Figure 1. TGA trace of BDHTU and PET-BDHTU oligomer.
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Table 1. Characteristics of PET and PET-BDHTU Copolymers

Polymer codes DMT EG BDHTU v
(mol%)  (mol%)  (mol%) (dL/g)
PET 100 100 0 0.74
PET-BDHTU 5 100 95 5 0.77
PET-BDHTU 10 100 90 10 0.78
PET-BDHTU 15 100 85 15 0.78
PET-BDHTU 20 100 80 20 0.72
*DMT : diol=1 mol : 1.7 mol.
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Figure 2. Outline of synthetic route for preparing PET-BDHTU copolymer.
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Figure 3. '"H NMR spectra of PET-BDHTU copolymer containing 20 mol% of BDHTU.

Table 2. Thermal Properties of PET and PET-BDHTU
Copolymers

(unit: °C)
Polymer codes T, T 1. T
PET 70 251 198 364
PET/-BDHTU 5 74 231 - 356
PET/-BDHTU 10 80 - - 352
PET/-BDHTU 15 84 - - 349
PET/-BDHTU 20 93 - - 348

“Temperature measured at 5 wt% weight loss.
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Figure 4. DSC curves of PET and PET-BDHTU copolymers: (a)
second heating; (b) first cooling.
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Figure 6. Heat deflection temperature of PET and PET-BDHTU
copolymers with the content of BDHTU.
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Table 3. Mechanical Properties of PET and PET-BDHTU
Copolymers

Yield Young’s Elongation Impact

Polymer codes stress modulus  at yield  strength
(MPa) (GPa) (%) (J/m)
PET 66.3 1.76 4.0 8.4
PET-BDHTU 5 40.2 1.65 2.2 13.2
PET-BDHTU 10 30.7 1.64 1.7 12.7
PET-BDHTU 15 234 1.64 1.4 11.5
PET-BDHTU 20 219 1.68 1.2 11.7
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Figure 7. Impact strength of PET and PET-BDHTU copolymers as
a function of BDHTU. (Values measured with notched samples.)
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Figure 10. Optical transmittance of PET and PET-BDHTU copo-
lymers at A =550 nm.
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