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Effect of Zinc-bismuth Catalyst on Internal
Temperature and Humidity of Polyurethane Mortar
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Abstract; Heat preservation and aging resistance improve the mechanical properties of
polyurethane ( PU ) -based polymer mortar used for early crack repair. This study investigates the
internal temperature and humidity changes of polyurethane mortar incorporated with Zinc-Bismuth
catalyst serve as a catalyst measured at 20 mm,50 mm,and 80 mm from the upper surface of the
PU-based polymer specimen for 7 days curing time. Moreover, the flexural strength, compressive
strength, and porosity analysis were conducted. The results showed that adding a Zinc-Bismuth
catalyst enhances the curing reaction process of PU-based polymer mortar ;the internal temperature
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rises rapidly higher than the ambient temperature of 7 — 15 C, which effectively inhibits the
reaction of NCO water to produce CO, in the PU mixture. This led to a reduction of porosity by

62.29% during the curing time of PU-based polymer mortar. The mechanism of internal

temperature and humidity of PU mortar specimens are consistent with the environmental

temperature and humidity changes. Zinc-Bismuth catalyst was capable of reducing the pore ratio

and internal temperature changes; this led to the improved strength, heat preservation, and

impermeability of PU-based polymer mortar desirable features for early repair of cracks.

Key words ; polyurethane mortar ; temperature ; humidity ; zinc-bismuth catalyst ; porosity
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Table 2 Mix ratio of polyurethane mortar

3

kg-m~
%5 m(Sand) m(POP) m(MDI) m(PD) m(PC)
PUI  1059.00 726.12 121.03 42.36  0.00
PU2 1059.00 726.12 121.03 42.36 3.8l
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Fig.1 Diagram of instrument distribution and probe head arrangement
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Table 3 Solidification time of PU mortar min
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Fig. 2 Influence of catalyst on compressive and flexural strength of PU mortar
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Fig. 6 Changes of internal temperature of polyurethane mortar in early 3 h
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Fig. 8 Changes of internal temperature of polyurethane mortar in 3 d
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Fig.9 Internal temperature variation when the ambient temperature first fluctuates

MR S SR (UL 10) R[]
TRBE AR B B S A S BRI T
iF,20 mm &b i BE PR T, T E AL 1A B
5,50 mm AR Z .80 mm AbH AR FRE R
JEREAR, W05 Z A0 i, 3R BT IE 1 3% T
20 mm/Ah i 57 PR 58 5 i B A kAR AR AR U
B K ;80 mm Ab 37 PR 2 B /N, 3K 5 R
SR I P XoT SR 2 i PN U P S e i R
S NS — 2, XF Al A, PU2 JRLE

27¢ — R
----20 mm
26}
251
& 24t
#
g 23

22+

1.8 1.9 2.0 2.1 2.2 2.3
B fA]/d
(a)PU1

=T PULE(EE A, LL1.96 ~2.14 d
i, BRI W B 1.4 C LB BRI
20 mm .50 mm .80 mm &t PU1 iR sh5
Sk 1.37 C.0.71 C.0.18 T, PU2 K
1.56 °C .0.87 € .0.38 C. fltal, PU b
WHA—E W RERE, BAEEFIET T PU
WP AR RE . R PU WP B A
VE R EE AT BEATRE BT R i

22

1.8 1.9 2.0 2.1 2.2 2.3
A fAl/d
(b)PU2

B 10 B % L sh IR B AR

Fig. 10 Internal temperature variation when the ambient temperature fluctuates continuously
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Fig. 12 Variation of internal humidity of polyurethane mortar in 3 h
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