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ABSTRACT : In order to obtain high refractive plastic materials, 1,2-ethylenedisulfanylbis(2-mercaptomethyl-1-
ethanthiol) (ESTT) was newly prepared in good yield by the reaction of 1,2-ethylenedisulfanylbis(2-
bromomethyl-1-ethanthiol) (ESTB) with thiourea followed by hydrolysis using an aqueous ammonia solution
and characterized by 'H-NMR (-SH at 1.7 ppm), *C-NMR(-CH,SH at 28.4 ppm) and FT-IR (-SH at 2540 cm™)
spectroscopy, etc. Polythiourethanes (PTU) were obtained from the combinations of ESTT with each of 4.4'-
methylenebis(phenylisocyanate) (MDI), tolyene 2,4-diisocyanate (TDI), isophorone diisocyanate (IPDI), m-
xylene diisocyanate (XDI), and 1,6-diisocyanatohexane (HMDI) in the presence of dibutyltin dilaurylate as a
catalyst, in a casting mold, and characterized by FT-IR (existence of N=C=0) spectroscopy and elemental
analyzer (sulfur content). Accordingly, their thermal, mechanical and optical properties were investigated by
using DSC, TGA, hardness tester and refractometer: both the melting point on DSC and crystallinity on X -ray
diffraction (XRD) for specimens of PTUs were not observed. PTUs with T,s above 110 C showed good
hardness (Shore D) in the range of 86 to 89. Thermal stabilities of PTUs obtained by using ESTT and each of
diisocyanates containing aromatic rings were especially good. Also, the optical transmittances of amorphous
PTUs through UV-visible source in the range ot 400 to 600 nm were good. PTUs showed refractive indexes
above 1.60, and their refractive indexes gradually increased with increase of sulfur contents.

Keywords : polythiol, refractive index, polythiourethane, optical property, plastic lens.
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Scheme 1. Preparation of 1,2-ethylenedisulfanylbis(2-mercapto-
methyl-1-ethanethiol) (ESTT).
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Figure 1. IR spectrum of ESTT.

Figure 2. 'H-NMR spectrum of ESTT in CDCl,.
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Figure. 4. FT-IR spectra of PTUs; (a) A mixture of ESTT and
XDI(functional mol ratio of SH to NCO: 1.0) before polymerized;
PTUs obtained from the feeded functional mol ratio of ESTT to
XDI: (b) SH/NCO = 1.0, (c) SH/NCO = 1.1, (d) SH/NCO = 1.2,
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Figure 5. DSC thermograms of PTUs obtained from the
combination of ESTT and each of (a) MDY, (b) TD, (c) IPDI, (d)
XD], and (e¢) HMDI.

Table 1. Glass Transition Temperature, Melting
Point and Hardness of PTUs Obtained from the
Combination of ESTT and Each Diisocyanate

run  diisocyanate DSC XRD hardness
T(C) T.(C)  crystallinity (%)  (Shore D)
1 MDI 1458 none none 86
2 TDI 142.6 ! ! 86
3 IPDI 143.8 " " 89
4 XDI 110.3 ! " 88
5 HMDI 713 " " 83
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Figure. 7. TGA thermograms of PTUs obtained from the
combination of ESTT and each of (a) MDI, (b) TDI, (c) IPDI, (d)
XDI, and (¢) HMDL

Table 2. TGA Data of PTUs Obtained from the Com-
bination of ESTT and Each Diisocyanate under Air
Atmosphere(flow rate: 50 mL/min); Heating Rate:
10 C/min

temperature  interception of fast  temperature

nn  disocyanate  at1%wt.loss  degradation  at50% wi. loss chara(to/’/;)o C
(€) (0) (©) °

1 MDI 2774 298.1 393 122

2 TDI M3 2985 3171 6.5

3 IPDI 2702 2983 3102 27

4 XDt 2795 3162 3364 137

5  HMDI 265.0 2924 3160 19
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Figure 8. UV transmittance of PTUs obtained from the
combination of ESTT and each of (a) MDI, (b) TDI, (c) IPDI, (d)
XD, and () HMDL.

Table 3. Optical Properties of PTUs Obtained from
the Combination of ESTT and Each Diisocyanate (SH/
NCO =1.2)

PTU
rn diisocyanate  density sulfur content transmittance(%) refractive
(glem’) wt% wi%e®  400nm 500nm 600nm (;;dfé)

MDI 113 416 470 5490 8090 87.10 16603

1

2 TDI 126 373 470 6200 7580 77.10 16594
3 1PDI 124 335 415 7136 8083 8125 15932
4 XDI 136 361 491 7251 8568 8496 16615
5  HMDI 111 416 458 7697 9146 9205 L6160
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