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Table 1 ~ The relationship between the composition and

structure of the polyurethane prepolymer

e w(MDI)/  w(FiEY))/ w(—NCO)/ FhEE/
ZHDT

% % % Pa-s(25°C)
MDI 100 0 31.00 —
PU1 36 64 8. 00 4.4
PU2 85 15 19.20 1.0
2.0 52.36 47.64 11.73 0.3
1.5 55.62 44.37 12. 48 3.1
1.2 58.29 41.70 13. 09 2.9
PUL/PU2
1.0 60.52 39.47 13. 60 2.7
0.8 63.24 36.75 14.22 2.5
0.5 68.68 31.32 15. 47 2.3

2.2 RABEmEYS NSRS X aKREr
A

5 i Y905 W) 5 T TR AR IR AR AR 09 BN e R
(9, FE S IR (3) ~ (5) 6

Hoopr, B 3 (3) 2 WR 4 —NCO 2 4] 5
T i 8 Y R Y S L, 3 A B e T iR i/ Ty
T S I IO 4% 19 3 S B, B DL, —NCO 5E A1 7 52 T 5k
) o 14 A E RE IR A 1 DO I 5 S iE 3 (4) o P 1
B R H 0 1 B 5 —NCO K& 1 S b, 7 LA i B
FEHUEM, H R R XA BN AR SN o R ARG 3o 5K

http://www.journal.buct.edu.cn



%33 VF o OSEAE s R/ B N UULL 0 U 2R 6 TR 1A 1 il A 75 -
o VA1 8 5 I o S A RERM DRI, BT
i CHLON + OCN s NGO R KR L
2.3 45 # PU/PE SRk B R A2
on 0 0 on R F—NCO 35 1A 5 ) 4 1 19 it by 40/

I
N—C—CH,0
H

3)

I
H
OH

V\/\/\/‘@»CHZOH + OCNwwwww NCO ——

i i

O—C—NuwwwrurN—C—0

H H 4
CH,OH CH,OH “)

OCNwwwwNCO + 2H,0 —= H,NwwwwwNH,

H,Nwwwww»NH, + OCN o NCO ———*»mnwwEA*CA*Ewnwv
(%
Wy -5 Mgy T A I 11 A B I S 52 16k 19 4% BT R AR /) 5 S
M (5) J2—NCO K [ 5 Wy 1% B Jig v /b i K 9 e
L, 75 B A REAL R AEAE B 1 D0, 34> 52 L Y 3 32 e
A TN (3)  ER SO (S ) A8 52 B B B
AR JEAEN . BT, —NCO AR EZ T
FEHI AL, —NCO K& A1 5 1y 8 44 IR 5T 4 bE 2 52 B
I TR AS E P A Dl PR AR 2R 3 o 2
oy 3 O IR R MR BRI, SRR [ E By
T4 i 7 iy 100 ¢, FH—NCO 5 H ) A BEOR AU R
LR WUR YR, 75 58 R A TR BUR Y i
JO ik L RS 0 TR A 80 R RS P ) R ), S 5 R L
#2,
2 —NCO 55 )RR IS L (1 36 K 03
Table 2 Effect of the ratio of —NCO group to PF resin

on foaming
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Fig. 1 FT-IR spectra of PU/PF foam and the raw materials
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Table 3 Effect of the content of dimer on the preparation

of foam
w( Z &)/ ZH i N HERZR N
% I a] /s o [ /s A ] /s W45 %/ %
47. 64 50 65 92 42.89
44.37 45 52 87 32.46
41.70 42 48 80 37.56
39.47 40 45 69 21.16
36.75 40 45 70 10. 12
31.32 35 38 60 <1

2.5 “R{E&EEE3 PU/PF @K EMEEEN I
2.5.1 BAKREE

P2 S BRAR S B NP IR R s . A
2 W[ AR B, WA ) R B R AR I g KT
Ko BXAEHNFEE — RS G, 14 2 K 1
K AEHLIRTE it F2 o, 3 L BE 19 5K 7 A X 8¢ ey, il
WKWK Z B R &, 7 4h, RS 8L,—
NCO J A v B2 A XK, 5 7K B I 7™ A AR 1Y 3 B A
P, T o PR 2R 48 5 B0 R A AR /S AR 9 UK 8 R 1Y

.
150 /
. l40f
's
o130+
#
& 1201 -
110+ /
100L_=

30 34 38 42 46 50
—
B2 R 0B BB — R AR b
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Preparation of a polyurethane/phenolic foam from a
polyurethane prepolymer

XU Liang WEN ZhenGuang CHENG Jue

(Key Laboratory of Carbon Fiber and Functional Polymers, Ministry of Education, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: A novel polyurethane/phenolic foam has been prepared by using a polyurethane prepolymer (PU) and a
phenolic resin ( PF) as the precursors. FT-IR spectroscopy showed that the reaction of PF and PU reached comple-
tion. The effect of the ratio of PU to PF, and the amount of the dimer of PU prepolymer present in the mixture on
the preparation and properties of the PU/PF foam were studied. The experimental results showed that the foam has
good size stability and low shrinkage rate when the mass ratio of —NCO groups to PF resin is 40/100. The content
of dimer in the system had a significant influence on the foaming process and foam properties. With increasing con-
tent of dimer, the foaming process was characterized by a decrease in cream time, bubble time and tack-free time,
and an increase in the density of the resultant foam. The water absorption, volume stability and toughness of the
PU/PF foam also showed monotonic changes. In particular, the toughness of the new polyurethane/phenolic foam
was much better than that of a pure phenolic foam, as shown by a comparison of the plots of bending stress and
strain.

Key words: polyurethane prepolymer; phenolic resin; foam
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