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Prepar ation and properties of polypropylene glycol-based
peelable two-component polyurethane materials
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Abstract: A series of viscous polyurethane prepolymers were synthesized from hexamethylenediisocyanate
and polypropylene glycol (PPG) with different number-average relative molecular mass (M), and peelable
two-component polyurethane materials with different R values [n(—NCO) : n(—OH), the same below]
were further prepared using 1,4-butanediol as chain extender. The effects of R value, M, of PPG and
temperature on the viscosity of polyurethane prepolymers were evaluated. The peelable two-component
polyurethane materials was characterized and analyzed by FTIR, DSC, TGA and universal tensile testing
machine. The results showed that the viscosity of polyurethane prepolymers decreased with the increase of
R value and the increase of temperature, and increased with the increase of M, of PPG. When R=3.0, the
viscosity of polyurethane prepolymer prepared by PPG with M,=400 (PPG400) was 800 mPa-s. With the
increase of R vaue, the glass transition temperatures of the soft and hard segments of peelable
two-component polyurethane materials gradually increased, while the initial decomposition temperature
first increased and then decreased. The two-component polyurethane material prepared with PPG400

s HE: 2024-09-11; EF BHE: 2024-10-15; DOI: 10.13550/j.jxhg.20240671

HEWE: ERARPAIEETH (21107088 )

{EE® . A (1999—), B, ik, E-mail: 2216716240@qg.com, BA&E A: 25474 (1981—), B, BIHIFLH, E-mail.
liyintao@swust.edu.cn.



- 1764 -

A% @m & T FINE CHEMICALS

5 42 %

exhibited amaximum initial thermal decomposition temperature of 300 °C. With the increase of R value, the
pedl strength of the peelable two-component polyurethane materials gradually increased, the elongation at
break gradually decreased, while the tensile strength first increased and then decreased. Among them, the
PPG400 peelable two-component polyurethane material showed the maximum peel strength of 202.4 N/m
for 2 h, the surface drying time of 10 min, and curing time of 2 h. When R=1.4, the tensile strength of
PPG400 peelable two-component polyurethane material was 35.90 MPa, and the elongation at break was

383.90%.

Key words: polyurethane prepolymers; R value; combined polyethers; peelable materials; glass transition

temperature; functional materials
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Fig. 1 Schematic diagram of synthesis route of polyurethane prepolymers
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Table 1 Reaction material ratio of PPG400 polyurethane

prepolymers
WRMAE  RME kit —NCO & &#/%
HDI PPG400 X[ 310
iRk 1 25 1642 1250 5.21 14.6
A2 3.0 1971 1250 521 17.5
ik 3 35 2300 1250 5.21 20.1

e R=n(—NCO)/n(—OH); —NCO % 1%=(n1—n2)xMy/
(m1+mz)><100 Her. n,—NCO %fﬁﬁﬁ%, mol; n,—OH ¥
i+, mol; M;—NCO J**&T\J:ﬁg g/mol; m—R RN, 9;

%ME’JJTE, g. R,

2 PPG1000 JR % i R A 52 17 JEURHAC HE
Table 2 Reaction material ratio of PPG1000 polyurethane

prepolymers
JFEH
WM RIE g - —NCO % #/%
HDI  PPG1000 fi# 310
MEEEK 4 25 14.00 26.66 4.44 9.3
WA S5 3.0 16.80 26.66 4.44 11.7

K6 35 19.60 26.66 4.44 13.8
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Table 3 Reaction materia ratio of PPG3000 polyurethane
prepolymers
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WAk RE 9 —NCO % H#/%
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WEAK7 25 525 30.00 1.66 4.27
WAk 8 30 631 30.00 1.66 5.53

WikiAk9 35 7.36 30.00 1.66 6.73
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SRR R R BRI E 2 s,
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Table 4 Reaction material ratio of PPG400 strippable two-
component polyurethanes

Ty J5UEHg
RASREM  RE — o R AR
2KPU-1 10 5.00 2.15
2KPU-2 12 5.00 179
2KPU-3 14 5.00 143
2KPU-4 16 5.00 1.07
2KPU-5 2.0 5.00 0.70
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Table 5 Reaction material ratio of PPG1000 strippable
two-component polyurethanes

J5 kg
WS EAR R
5 PPG1000 Fil sk £H A Wk
2KPU-6 1.0 5.00 1.44
2KPU-7 12 5.00 1.20
2KPU-8 1.4 5.00 1.02
2KPU-9 16 5.00 0.90
2KPU-10 2.0 5.00 0.70
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Fig. 2 Schematic diagram of synthesis route of peelable
polyurethane materials
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Fig. 7 DCS curves of PPG400 (a) and PPG1000 (b) peelable
two-component polyurethane materials
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