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Abstract : In this study DMT(Dimethylterephthalate)) NDC(Dimethyl-2, 6-Naphthalene
Dicarboxylate) were used to synthesize polyester polyol which shows enhanced storage
stability, improved flame retardancy, and good compressive strength. If DMT and NDC react
respectively with DEG{(Diethylene Glycol) which is kind of linear diol, the obtained polyester
polyols tend to crystallize easily after the reaction. In case of DMT, PA(Phthalic Anhydride)
which has asymmetric structure was introduced to retard the crystallization. In case of NDC,
DPG(Dipropylene Glycol) which has an methyl side chain was introduced to prevent the
crystallization. It was found that to introduce DPG was much more effective method to
prevent the crystallization than PA. NDC and DMT were reacted together with DPG for
various compositions of NDC:DMT(8:2, 6:4, 4:6 mol ratio). The obtained NDC-DMT-DPG
based polyester polyol showed improved flame retardancy, and good compressive strength
with increasing the content of NDC.,

Keywords : DMT(Dimethylterephthalate), NDC(Dimethyl-2, 6-Naphthalene Dicarboxylate),
improved flame retardancy, good compressive strength, enhanced storage
stability

Y2242} (e-mail : shrim@hanbat.ac.kr)

- 317 -



1. M B

Zo9dgde 13499 Ede Wurtz®
Hoffman©] # %= isocyanate®} hydroxyl 3%
9 e 4RIUMEY SHAA HAz,
1930 a9 =Y9 Bayer/t E3]-$-#eHs &<t
WA 2 sz Al sk ok

Y ES Ay Avlel A xX&EHow
AMgElO) A glom 43 BAoz s t
%3 §x7 2olx Qo). Ee g BEy
DAE 2 RAE ofvEz HAAE tHEs)
= Ao fIARE Z®Hoz gy FzI}
-NHCOO-¢! #Agt1 & 4 JvHi1-5].

Fig. 194 493 E89d9 88 v
123 Fel=2

R-NCO + H,0 —» RNHCOOH —» R-NH, + CO,

Carbamic acid

R=NCO + R'—NH; — RNHCONHR'
Urea

R-NCO+ R'—OH — RNHCOOR'
Urethane

Fig. 1. Polyurethane reaction mechanism.
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Fig. 3. Linear Structure of NDC-DEG based
polyester polyol.

2 dAFdgdAE DMTE 343 polyester
polyol®] A3 AEE F7HAIFI7] HElA
DMT 3%tzFe] 9= PA(Phthalic Anhydride)
2 dAsted AMEste $AdE= PA-DEG

- 318 -



Vol. 26, No. 3 (2009)

based polyester polyoloe] H|AE FxZE 717
A st DMT-DEG based polyester polyol®)
g Abg7hel x2W #8(close packing)& WA

sto] AAstE A7 1A D HFig. 4).

Acid 1: DMT Ackd 2: PA Glycol - DEG
i i
PN N SN
I Bl
N e 2 MO
Nav\),,,\/a\r..kv_l
—_— DMT-DEG med’ Potyester Polyct
7 \/ﬁ\ﬂ,/\/KV/\.w
* R T ©Eo
PA-DEG based Polyester Polyol
Fig. 4. Mechanism for preventing
crystallization of DMT-DEG based
polyester polyol by PA-DEG based

polyester polyol.

£33 NDCE 348 polyester polyol®] A&
e FUHAIV] YsiA NDC g3 o
H-Z PA(Phthalic Anhydride)® tdlsted AL&
0}04 polyester polyol®l A% AAHAHS AA
b A2 ofgoky o8l §H ZAate] uhel u
A8 diol 91 =48 DPG(Dipropylene glycol)
Z o83kl FAE polyester polyol®] F At
o WErvt 2y oA F Ale e x4
28 (close packing)S WrA3le] 2458 x|
54

Acid : NDC
g
1)

i Ve O ML e o M
LT ey
s ! I
i

Glycol - DPG

. L
BN

NOC-DPG based Polyester Polyol

Fig. 5. Synthesis mechanism of NDC-DPG
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Table 2. The Recipes for PUR Polyol System with NDC-DMT-DPG based

Polyester Polyol

NDC:DMT=4:6
*Polyether polyol 60 60 60
xxPolyester polyol
(OH Value=280) 10 20 30
NDC:DMT=6:4
Polyether polyol 60 60 60
Polyester polyol 10 20 30
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Polyester polyol 10 20 30
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Fig. 7. Plot of viscosity of DMT/PA-based
polyol vs mole ratio of DMT to PA.
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Fig. 8. Storage stability of DMT/PA-based
polyol.
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Table 4. Properties of NDC-DPG based Polyol

Polyol A B C D

OH-Value | 227 254 | 277 303

Acid-Value | 025 | 026 | 022 | 0.28

Viscosity(cP) | 52749 | 32292 | 18756 | 14212
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Fig. 10. TLC spots of the NDC/DPG-based

i

polyol.
(Left TLC spot for NDC, middle:
TLC spots for NDC and

intermediate polyol, right:TLC spot

for obtained polyol after reaction).
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Table 5. Properties of NDC/DMT/DPG-based

Polyol .
P O]yo]. . 10
-2 . X
( NDC:DMT ) 8 6:4 46 8
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Time(sec)

-

Acid value 0.21 0.23 0.23

Viscosity(cP) 52749 | 32292 | 18756
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Fig. 17. The flammability Test for NDC-
DMT-DPG based polyol.
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Table 6. Compressive strength for NDC/DMT/DPG-based polyol

NDC:DMT Added Amount of Applied Weight Cross ?rea Cosnggr(le;ts;lve

(mol) Polyester Polyol (kgf) (cm”) (N/em?)
10 20.655 24.725 8.190

46 20 22.842 24.715 9.067

30 24.049 24.650 9571

10 22.411 24.490 3.978

6:4 20 24.128 24.730 9.573
30 25.147 24.565 10.242

10 25,540 24.625 10177

8:2 20 28.328 24.350 11.411
30 11.476 24.195 11.476
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