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Prepar ation and molecular regulation of two-component microporous
polyurethane elastomer s with low viscosity

MA Minglan, MA Xingyuan"
( College of Bioresources Chemical and Materials Engineering, Shaanxi University of Science & Technology, Xi'an
710021, Shaanxi, China )

Abstract: Terminated isocyanate (—NCQO) two-component microporous polyurethane with low viscosity
(LVMPU) prepolymer was synthesized from isophorone diisocyanate (IPDI) and polytetramethylene ether
glycol (PTMEGQG) by prepolymer method. Then, two-component LVMPU was obtained from curing reaction
at high temperature (130 °C) after static defoaming at room temperature in the mold using 1,4-butanediol
(BDO) and trimethylolpropane (TMP) as chain extenders, and a small amount of water in the air as foaming
agent. The effects of m(IPDI) : m(PTMEG), m(TMP) : m(BDO), and residual —NCO content on the
properties of two-component LVMPU elastomer were further analyzed. The results showed that when the
mass ratio of IPDI to PTMEG was less than 5 : 6 and the —NCO content was less than 2.4%,
two-component LVMPU elastomer without —NCO could be obtained. Under the conditions of 20 g
prepolymer prepared with m(IPDI) : m(PTMEG)=2 : 3, 2.57 g BDO, and —NCO content 1.4%, the
prepared two-component LVMPU elastomer exhibited the best mechanical properties. With the increase of
—NCO content, the surface of two-component LVMPU had no cell structure, while the cross-sectional
cells increased gradually with most of circular closed-cell structures with large pore sizes. When the mass
ratio of TMP to BDO increased gradually, open-cell structures dominated the surface of two-component
LVMPU elastomer, and the circular open-cell structures in the cross-section increased gradually, with
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relatively uniform pore size distribution and reduced average pore size.

Key words. two-component; microporous polyurethane elastomer; low viscosity; yellowing resistance;

chemical foaming; functional materials
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Table 1 Dosage of experimental raw materials
A TR A BDO/g FRRW A /g

P1 Cl1 2.87 0.12

P2 Cc2 2.87 0.12

P3 C3 2.87 0.12

P4 C4 2.87 0.12

1.4 m(TMP) : m(BDO) 38 144 14 Bk B9 22 1
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C3, FREL 20 g FHEfRrh, DL ik, H
TN 6%, MR, 1HE m(TMP) : m(BDO)
XF AL 43 LVMPU #if i R 1 () 52 1

HA MRS 2 OE R 1.3 7, Ak
A SRR 2L o % P e WL 2

K2 SRR

Table 2 Dosage of experimental raw materials

[iRERYN TMP/g BDO/g R B/ g
El 0 2.87 0.12
E2 0.96 1.91 0.12
E3 1.43 1.43 0.12
E4 1.71 1.14 0.12
E5 1.90 0.95 0.12

1.5 —NCO S =XJ58 A4 g8 I 22 M

TR C3, HL 20 g THedh, LIRSS
RAEAR, BRSO, S B 6%, UL BDO
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5 W H—NCO &8 X W 5 LVMPU 8 AP B
SpA N

HA RS & kR 1.3 797, sk
A SRR 2B o % P e WL 3

*3OLRECR R

Table 3 Dosage of experimental raw materials

BPER —NCO % i/% BDO/g  fkfil/g RS/
LO 0 2.87 0.12 0.12
L1 1.4 2.57 0.12 0.12
L2 2.4 2.36 0.12 0.12
L3 34 2.14 0.12 0.12
L4 4.4 1.93 0.12 0.12

L5 5.4 1.71 0.12 0.12
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ealsap=Al|

DL C3 mIEAA, e 5K O i —NCO
& % m(TMP) : m(BDO)XF W ZH 43 LVMPU #: {4
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Table 4 Dosage of experimental raw materials

WipEA —NCO & /% TMP/g BDO/g Hfifl/g MR H)/g

L6 2.4 0.39 0.79  0.12 0.12
L7 2.4 0.59 0.59  0.12 0.12
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