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Abstract — A study has been made on the preparation of liquid resin of non-solvent and non-discoloration type for
replacement of the soft PVC at room temperature. A new synthetic process was developed by structure-control design of
polyurethane synthesis using pre-polymer and polyols as curing agent. The optimum recipe was made according to
macro-glycols, molecular weight and reaction conditions, and the final products indicated that the mechanical properties
such as tensile strength, tear strength and flexibility was very excellent than PVC products. Also, viscosity, hardness and
color operations of the final products can be controlled by this system. And yellowing property by UV and NOx gas was
improved from the various additive experiment.
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71 = FAl %E]' [1].

b PVC thAlEZE o] 7 flal B2 RS sk 9lem,
gk 7kaAZE A7 A %}—’C =87, 38k Aol o3k A
A PVC diAZA 2] 2 A Ofs BE O Yolr) thekst
AL, 183 5o A Ay §F9] aAlel & WskE 7HA
27 = ZloleH2,3].

Al PVC thAEZ L] /e 4 o] §HAE dE 2 A AE
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Fig. 1. Manufacturing process of the pre-polymer and curing agent.
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Fig. 2. Hardness and viscosity on the PTMG molecular weight.
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Fig. 3. Tensile and tear strength on the PTMG molecular weight.
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Table 1. Effect on polyol molecular weight in the preparation of non-solvent liquid resin

Pre-polymer(P Sol.) Curing agent(C Sol.) C Sol./P Sol.
No. PTMG M.W (g) M-MDI(g) Butanediol(g) PPG(g) (Mw:1500) (%)
E-1 450(94.8) 105 19.0 - 9.5
E-2 850(126) 74.1 13.4 - 6.7
E-3 1000(133) 66.7 12.0 - 6.0
E-4 1500(150) 50.0 9.01 - 4.5
E-5 3000(172) 28.6 5.15 - 26
E-6 1000(133) 66.7 6.01 100 53.0

Table 2. Physical properties of products on polyol molecular weight variation

No. P Sol. Viscosity(cP, 25 °C) Hardness(shore A)  Tensile strength(Mpa)  Tear strength(N/mm) Flexometer test

E-1 2700 75 14.7 58.5 6000 cycle - Break
E-2 2000 70 11.8 68.6 "

E-3 1500 65 294 99.0 "

E-4 1200 60 10.9 58.8 "

E-5 950 55 7.8 53.9 "

E-6 1500 60 343 157.8 100,000 cycle-No damage

*C Sol. viscosity, 450 cP
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Fig. 4. Hardness and viscosity on the mixed PPG polyol molecular
weight.
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Table 3. Effect on mixed polyol molecular weight in preparation of non-solvent liquid resin

No Pre-polymer(P Sol.) Curing agent(C Sol.) C Sol./P Sol.

’ PTMG M.W(g) PPG M.W(g) M-MDI(g) Butanediol (g) PPG M.W(g) (%)

E-7 1000(80.0) 850(40.0) 80.0 14.4 - 7.2

E-8 1000(66.7) 1000(66.7) 66.7 12.0 - 6.0

E-9 1000(50.0) 2000(133) 50.0 9.01 - 45
E-10 1000(40.0) 3000(120) 40.0 7.21 - 3.6
E-11 1000(33.3) 4000(133) 333 6.01 - 3.0
E-12 1000(50.0) 1000(133) 50.0 451 1500(150) 77.3
Table 4. Physical properties of products on the mixed polyol molecular weight variation

No. Viscosity(cP, 25 °C) Viscoty Tensile strength Tear strength
P Sol. C Sol. (shore A) (Mpa) (N/mm)
E-7 610 450 55 29.4 104.9
E-8 580 450 53 21.6 95.1
E-9 550 450 52 12.7 68.6
E-10 510 450 51 9.8 58.8
E-11 480 450 50 5.9 529
E-12 590 520 46 333 110.7
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ation.
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34, EH EN
MDI«] 35 ﬁamq_i ”H—r

z“s_} o] 2Alod|o)| E
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Sk MR §lont HSollA] Ake)Adel 2]t benzene ring®] 7]
o|=3lo]| ojato] o] whFiTt ofe|gh hHELS Fol7] 9]
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P Sol. C Sol.
No. Polyol . C Sol./P Sol.
M-MDI(g) Butanediol(g) (%)
Polyol M.W(g)
E-13 PPG 850(126) 74.1 134 6.7
E-14 PPG 2000(160) 40 7.21 3.6
E-15 PBEA 1500(150) 50 9.01 45
E-16 PEA 2000(160) 40 7.21 3.6
E-17 PCD 2000(160) 40 7.21 3.6
Table 6. Physical properties of products on the macro-glycol variation
No. Hardness(shore A) Tensile strength(Mpa) Tear strength(N/mm) Flexometer test
E-13 51 314 107.8 20,000 cycle - Break
E-14 48 26.5 96.1 20,000 cycle - Break
E-15 54 20.6 104.9 6,000 cycle - Break
E-16 53 13.7 66.6 6,000 cycle - Break
E-17 54 17.6 87.2 6,000 cycle - Break

Korean Chem. Eng. Res., Vol. 47, No. 6, December, 2009
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Table 7. Color difference(E) of UV test on the additives

P Sol.

TPP THOP DHOP L-55 UV-1
C Sol.

TPP 7.4 7.9 8.6 7.9 8.3
THOP 6.5 8.4 7.5 8.4 7.9
DHOP 6.7 7.3 8.1 8.2 8.1

L-55 5.8 59 6.2 6.7 6.8
UV-1 1.8 3.6 32 33 7.0
10
8 -

6 -

=
<
41 + P Solution
—e— TPP (1%)
—A— THOP (1%)
21| —a— DHOP (1%)
—0— LL-55 (1%)
—m— UV-1(1%)
0 . . . . .
TPP THOP DHOP LL55 Uv-1

Fig. 7. Effect on the UV additives of resin in UV test.
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Table 8. Color difference(E) of NOx test on the mixed additives

PSol, TPP L-55 1245 DHOP THOP UV-I HN-130
(0.4%) 4.6 3.7 42 43 6.2 3.9
CSol,UV-1 L-35 1245 DHOP THOP TPP HN-130
(0.4%) 42 39 5.1 53 3.7 4.1
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Fig. 8. Effect on the mixed additives of resin in NOx test.
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