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Abstract: Polyurethane modified silicone (PUMS) was synthesized from various molecular weights of polydimethylsi-
loxane (PDMS 2000, PDMS 6000, PDMS 20000), polypropyleneglycol with molecular weight of 3000 g/mol (PPG 3000)
and 2,4-toluenediisocyanate (TDI) under tin catalyst. Their structures were confirmed by the measurement of FT-IR and 'H-
NMR, and the thermal properties were studied from DSC and TGA. Glass transition temperature of PUMS exhibited exo-
thermic peak at —63 ~—69°C, and residual weight was 19~35% at 800°C.

Keywords: polyurethane modified silicone (PUMS), polydimethylsiloxane (PDMS), polypropyleneglycol (PPG), 2,4-tol-

uenediisocyanate (TDI)
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Scheme 1. The reaction mechanism of polyurethane modified silicone (PUMS).
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Figure 1. '"H-NMR spectra of pure PDMS 6000 and PPG 3000.
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Figure 3. FT-IR spectra of PUMS depending on reaction time,
(@ 2 h, (b) 5h, (c) 24 h.
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Figure 4. The comparison DSC spectra of starting materials and
PUMS-6.
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Table 1. Typical Formula Used for the Synthesis of PUMS

Sample PDMS PPG3000 TDI n-Hexane Temp.
Name (mol) (mol) (mol) (2) (°C)
PUMS-1 PDMS 2000 0.009 0.009

PUMS-2 PDMS 2000 0.010 0.008

PUMS-3 PDMS 2000 0.011 0.007

PUMS-4 PDMS 2000 0.012 0.006

PUMS-5 PDMS 6000 0.009 0.009 00009

PUMS-6 PDMS 6000 0.010 0.008

PUMS-7 PDMS 6000 0.011 0.007 200 20
PUMS-8 PDMS 6000 0.012 0.006

PUMS-9 PDMS 20000 0.0045 0.0045

PUMS-10 PDMS 20000 0.0050 0.0040

PUMS-11 PDMS 20000 0.0055 0.0035 000045

PUMS-12 PDMS 20000 0.0060 0.0030

DSC Heat Flow (mW)

PUMS-4

T T
100 -90 -80 70 60 50 40 30 20 10 0
Temperature (°C)

Figure 5. DSC thermograms of PUMS obtained in the reaction
of PDMS 2000 and PPG 3000.

Table 2. Characteristics of synthesized PUMS

I}+= Figure 59| YEFY AT} Figure 594 2 PDMS 2000
2} PPG 30002] 3t EH]7} 1:1¢] PUMS-19] T = —63.8°C,
gt E48)7}F 1.3:1¢21 PUMS-2= —66.2°C 18] 1.6:13} 2:1
¢l PUMS-31} PUMS-4= ZFzZ} —67.4°C2}F —69.5°Cof| A E¢l
g o= PDMSS o] kgl uhet A Mol A x Aluk
TZh ROFRAI AL Q132 ER1E 4= il en, B AR o
g T H3k= A9 glgloey & F/9 230 EATS &
AT 4= ATk o] A2 WEE Woll 2R A=t A= o
£ F FEo] EA8IL Y Yulst= Ao 2 AZHEn 1
222 PDMS 6000z} PPG 3000 1&]32 PDMS 200002} PPG
30009 gt =45 H3lstm /et & PUMS-4 ~ PUMS-
120 it B2 E4& vlwsty] §Jste] DSCE S43% T,9
T 22 Table 29] YEFYQIT). Table 25 EH PDMS 6000
I} PPG 300022 343 PUMSE PDMS9] B3} 2u]7} =
7hetol whet Aol A = AT Tt HE7he AS &<

Sample Tg Tm Mn Mw 50% weight loss Temp. Residue

Name °C) (0 (g/mol) (g/mol) °C) (%)
PUMS-1 —63.79 —43.10 11607 28265 358 19.1
PUMS-2 -66.22 —42.46 11225 25460 404 21.5
PUMS-3 -67.37 —44.64 12003 29012 463 242
PUMS-4 —69.54 —46.18 11765 28994 468 28.0
PUMS-5 —-66.23 —45.57 11164 39853 423 18.9
PUMS-6 —68.25 —47.70 12767 42833 413 25.6
PUMS-7 —69.25 —45.51 13210 55850 463 28.9
PUMS-8 —-69.55 —45.32 14524 68925 481 30.1
PUMS-9 —68.25 —43.10 13520 46281 457 34.6
PUMS-10 —67.43 —45.72 17940 85362 465 352
PUMS-11 -69.12 —44.65 12095 68707 486 334
PUMS-12 —66.49 —43.48 20698 111520 491 34.9
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Table 3. Thermal Characteristics of Synthesized PUMS

10% weight loss  50% weight loss

SNaI;Ele Temp. Temp. Re(i;)d)ue
(°0) (°C)
PUMS-1 273 358 19.1
PUMS-2 290 404 21.5
PUMS-3 312 463 242
PUMS-4 290 468 28.0
PUMS-5 320 423 18.9
PUMS-6 317 413 25.6
PUMS-7 325 463 28.9
PUMS-8 336 481 30.1
PUMS-9 295 457 34.6
PUMS-10 289 465 352
PUMS-11 340 486 334
PUMS-12 342 491 349
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Conclusion
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