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8 ¢ A 348224 NN-bis(w-hydroxyethyl)naphthalene-1,4,5,8-tetra~carboxylic imide
(HENTI) 9912 4% @f3le Zgdedes =g ol E(PETND & Y2 Ze 8o E-d)
g3 28| E-HENTIZRE @433 o] 8= 58 Ze] (dedeTgdol BNy B
& PAsiAct. PETNIY feldol2xe Al 3489 ol F7igdl wiel wolxt). PETNI
o] §3 Holz9l Ar|7t Al 3P EL] FFol 28 % olsidule A WA @kov} 38% o4}
dui= Zolzith. PETNIS] 3 &L oafd W a3 ncnt Aol ge 43ag
Ehfigitt. o1& A Yelhte d3us Julgo R olFd YL uats oA PETNIY
excimer 232 ALKE = ot &% Feld g TEH o] EE 370 nm FI2o)AM Fslx
wWe w3 g Uehigith. 22y PETNIE 370 nm E20l4 of# wiE Jehtx] ¢z ot
520 nm F2ojA et W2 43uayr Jdelllth. ol§ Zis PETNIO] /-8 A 3480
ZeogA el T o] Eol 4P o] 7)Ao el A E Z2eche A& T3 o] A}
42 PETNIZ} 219 A3 802 A8E 4 dtke A& A|AEHT.

Abstract : Poly(ethylene terephthalates) (PETNI) containing small amounts of N,N'-bis(w-
hydroxyethyl)naphthalene-1,4,5,8-tetracarboxylic imide (HENT-I) units as the third compo-
nent were synthesized from dimethylterephthalate-ethylene glycol-HENTI. PETNI formed
films as pure poly(ethylene terephthalate) did. Glass transition temperatures of PETNI de-
creased with an increase in the content of the third component, HENTI. The peaks for the
melting points of PETNI were scarcely changed when they had less contents of the third com-
ponent than 2 mole percent. However, the peaks for those of PETNI became small when they
had more contents of the component than 3 mole percent. Both solution and film of PETNI
showed broad emission bands at longer wavelengths than the monomer emission bands,
respectively. The longer emission bands might be assigned to the excimer emissions of PETNI
from the red-shifted broad bands. The film of pure poly(ethylene terephthalate) showed a
strong broad emission band around 370 nm. However, the film of PETNI showed only a
weak, broad emission band around 520 nm without any emission band around 370 nm. These
results suggest that HENTI units in PETNI play a role as quenchers for the excited energies
of the emission bands of poly(ethylene terephthalate). This fact indicates that PETNI can be
applicable to UV screening film.

Keywords . poly(ethylene terephthalate), naphthaleneimide, excimer, quencher, UV screen film.
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Scheme 1. Synthesis of HENTI.
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Scheme 2. Synthesis of PETNI.
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Fig. 1. 'H-NMR spectrum of HENTI in CF,COOH/
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et 318 o)F3 dola HAE 13
Fig. 1614 ¥=xx% HENTI: 4.7 ppmoiA
= 7R oEdrE AAFE] uEdr)e £49
8.4 ppmoilA AAZS] wWEA7)Y $471 YERD
Aoz AZtEnt. E 8.9 ppmolx Yz 4
AE veRd 2o Az,

Copolyesterd] =4 R HE. HENTIS} 33
Z40] 7V & FFEAU PETNI-59] dxp7)F
HAHEY S Fig. 20 Yepidth. 384 o) %,
Ho)la W&, HENTI®] ~¥EHE 1#3d Fig.
29] ~¥HEHA HEe AXNY HHZIEH | ES
g 4709 471 8.3 ppmol] UERG AR
A2 E| 1 JogEo] ES JxEHEe] 4709
47} 9.0 ppmol] YERE Aoz AztEct. EGY
e Tl 47 HENTIS] EATELS 4
2 TUHAZL 4.8 ppmF-Iol UYERE ZoE
AJzrect.

FEFRAE sty {AE PETNIS) HENTI
24L& Fig. 29] gzl EY WS 4
mola WA (b)d} YITEH | EY EEzFe
FAadola WA (c)#9 B9t ZAFY 139
AN (HE2 BE P

_ 4r _
b i0-p+4zr < (v

o

(H)AezXHe| 3 PETNI-5 %9 HENTI(X)
9] 24¢& Table 1o Yehiftt. t+2 PETNI
27| P =HEH L Fig. 20 YeRAA] %A

Polymer(Korea) Vol. 19, No. 3, May 1995



BEGACIn|E 2ol g FAge) e BeldlaH 2] gy YBEY

o9 HENTIZAYE uj7lA] whgoz Falod
Table 14 YeRARICE. Table 104 R AAY
PETNI-29} PETNI-5= #3249 3339 =
go) & o7} glomg FFxAe] HENTIZ A
o] S o7 oyl 2¥=7+ PETNI-33}
PETNI-4= 33247 3239 240 2 zjo]
E Uehlx it} 0jZ L olupe ZHEEvE A2
o 2 whgo] U W97l WEY AHolt}, o
sl 328XV 7l @Al HENTI=

b Q € o
—O(CH: —o-CHa) )
-&_@_X i _@1 i r—lcw#o}——
1x c o of @ % x
b

T T T — T T T T —
2 1

0 8 8 7 6 5 4 3 [
ppm{s)

Fig. 2. '"H-NMR spectrum of PETNI in CF,COOH/
CDCl; (1/3:v/v).

Table 1. Composition and Inherent Viscosity of

PETNI
NTI
Ptggg;er Feed‘HE Copolymer ** .\I/.?Shce;;?tc
(mole%) (mole% ) y
PETNI-0 0 0 0.83
PETNI-1 0.27 N.D¢4 0.43
PETNI-2 1.10 0.98 0.53
PETNI-3 2.74 1.92 0.40
PETNI-4 5.48 3.35 0.13
PETNI-5 10.95 10.86 0.16

*[HENTI]/[DMT].

* Determined by H-NMR.

¢ Measured at a concentration of 0.2 g/dL in o-chlorophenol at
25°C.

¢Not determined.
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Fig. 5. TGA thermograms of PENNI:PENNI-2 (—)
and PENNI-4 (---).
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Fig. 6. Fluorescence spectra of HENTI (---) and
PETNI-3 (---) in dichloroethane and PETNI-3 (— )
in film state (before solid polymerization).
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Fig. 7. Fluorescence emission spectra of PETNI films
:PETNI-0 (a), PETNI-1 (b}, PETNI-2 (c), and
PETNI-3 (d).
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