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( 4/ 1) VER,
1.2 PU
(AIBN) Table 1 Chemicd systems and formulafor preparing
(BPO) ( ) ,AIBN rigid PU foams
,BPO , Raw materid Trade name Weight ratio
Sup 5005 ( 2.7, Folyol a) 100. 00
surfactant B8462 1.33
NCO 30.7%)  Huntsman ICI Polyurethanes catelyst of trimerization LB 140
; 1 PU flame retardant TCPP 6.65
foaming agent water 0.67
Foaming agent 141b 17.98
VER (A IBN B PO) initiator b) 1.01
B8462 LB TCPP foaming catalyst SFCc) 2.02
141b , N,N iocyanate Sup 5005 107.30 d)
(DM CHA) 3 500 r/ min a) Vinyl ester resn (VER) ; b) AIBN or BPO;
75 c) SFCisatrade nameof DMCHA; d [NCO]/[OH] = 2.25
(200 mm x 200 mm x 300 mm) ,
1.3 PU
V EO @B7193.2- 87 @B2895 - 82 PU
EB22005 PU Nicolet 5SXC FT - IR
Steroscan 250 M K3 , PU
ISO 845 1SO 844 IS0 2796 , Heat flow instru-
ment HCO 74 (EKO) , Accupyc 1330
2
2.1 PU
2 PU , AIBN

AIBN

Table 2 Physcd propertiesof rigid PU foams prepared with different initiators

Dimensiond stahility

Core 10 % Compresson Therma
it density strength (KPa) conductivity 100 70 , RH100 ° - 30
Initiator

(kg m’) Pardllel verticd  (MW/MK) w7 w L T w L T
AIBN 34.5 156.8 71.3 23.7 1.29 1.22 -0.05 1.39 1.31 -0.01 0.14 0.16 0.46
BPO 30.7 9.7 43.1 37.2 0.88 0.68 -2.36 2.71 2.72 -1.61 0.18 0.36 0.07

@) Pardle and vertica meanparale or vertica to foam rise direction, repectively; b) W, L and T mean wide, long and thick direction of foam, repectively ;

¢) RH means relative humidity

: , 2 PU
(30 kg/ m?) !
o _ p, o
o, ° 0.079(0. 417 +p$) 0. (1)
¢ (kPa) ¢ys (kPa) p (kg m®) pg

(kg/ m*)
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W e bipe
o, 30 kg/ m® (kPa) pg 30 kg/ m* @,
(kPa) p1 (kg/ m®) , P.=1050 kgy m*( BPO/
V ER/ ) Po=30 kg/ m® (2) 2
Op, 3

Table 3 Compresson strength of the rigid PU foams at a same densty of 30 kg- m™ 3

10 % Compresdon strength ( KPa)
Type of initiator
Pardld to foam rise direction Verticd to foam rise direction
AIBN 135.0 61.4
BPO 92.5 42.1

Table 4 Foaming behavior of the two PU foaming syssems usng different initiators

Iritiat Cream time String time Full cup time End of rise time Tack free time
nitiator
(s (s (s (s (s
BPO 22 31 33 72 117
AIBN 25 42 38 78 101
3 , AIBN PU , BPO
,PU °,
) 4 , BPO ,
, BPO ,
140 by AIBN
2.2
PU V ER
( 1 : 141b &
B8462 , =
=
) 1 1
BPO )
;AIBN : .
(] 40 80 120 160 200
Time f s
5 BPO AIBN Fg.1 Adabatic temperature risng curvesfor PU sysems with different ini-
VER ) tiators
Table5 Gdling timeof vinyl ester resn with different initiating Wstemsa’
Initiating system Temperature () Cdling time
BPO/ DMA 30 74s
BPO/ DMCHA 30 8 min
BPO 60 19 min
AIBN 60 21min
a) VER/BPO or AIBN (100/ 1 ,wt/ wt)

, BPO/DMA (1/2 wt/wt) , BPO/DMCHA (1/ 2 ,wt/ wt)
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Fig.3 SEM microphotographsfor rigid PU foams prepared with BPO(A) or AIBN(B) .
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Rigid Polyurethane Foams Prepared with Vinyl Ester Resin as Polyol

DOU Dongyou, JIN Jianfeng, HU Chunpu
(Inditute of Materid Science and Technology , East China University of Science and Technology , Shangha 200237, China)

Abstract : A new kind of rigid polyurethane(PU) foams were success ully prepared with vinyl ester resn containing hydroxyl
groups as polyol directly. Inthiscase, VER can not only react with isocyanate to form PU , but can a0 be cgpolymerized to
form the network structurein thepresence of free radical initiator , such as benzyl peroxide (BPO) or 2,2 - azobis- isbutyroni-
trile (AIBN) . It wasfound that the PU foam prepared with AIBN exhibited much better mechanica properties and lower ther-
mal conductivity than the foam prepared with BPO. Further study shows that the catdyst used for preparing PU, N ,N -
dimethyl cyclohexyl amine, can conplex with BPO to form a redox system and cause a rgpid decompostion of BPO. Thus, the
radica copolymerization of V ER and the PU formation reaction takeplace at nearly the same time, epecidly at the early stage
of the foam formation, but the foam stabilizer used isonly favorable for the formation of cdlsof PU foam, 9 the cdlsof PU
foam prepared with BPO are large and irregular. Furthermore, the cross- linking dendty of such a backbone of cdlsislower.
When A BN is used asinitiator , PU formsfirst in the early time, only when the temperature is high enough for AIBN to begin
its decompostion, and the copolymerization of V ER takesplace on the framework of the PU cdls. Thus, the cdlsof PU foam
prepared with AIBN are smadl and regular. All these experimenta results could be corrdated with the discrepancy between the
physca properties of two kindsof rigid PU foams prepared with these different initiators.
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