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ABSTRACT The dichloro—polyester polyol (DCBAO) which was synthesized in our earlier
work was cured at room temperature with two different type of curing agents including
Desmodur N—3300 and Desmodur L—75 to get a polyurethane flame—retardant coatings
(DCBAO/N—-3300=DCBAN and DCBAO/L-75=DCBAL). We could not observe any
deterioration of physical properties of the flame—retardant PU coatings (DCBAN and
DCBAL) in comparison with the conventional PU coatings. Thermal resistance of DCBAL —
type flame—retardant coatings, which was measured by yellowness index difference, was
inferior to that of DCBAL —type PU coatings. We believe that this phenomena is attributed to
the poor thermal resistance of Desmodur L—75 isocyanate. It was observed that the LOI
values were 25 26% for the PU coatings containing 20 30 wt% of 2,4—dichlorobenzoic acid.
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Table 1. Reaction Conditions and Yields for Modified Polyester, DCBA/TMP Intermediate, and Dichloro-

Polyester Polyols
products AA“ BD®  TMP® DCBA‘ NHDB‘ toluene temp. time acid df;?’:n_ yield
@ @ @ )] @ ()] ) (hr) value (mL) (%)
B-6 302.2 1089 1634 - - 20 150-220 14 3.8 74.0 91
NHDB — - 2211 3152 — 20 140-185 11 45 28.3 93
DCBAO-10 260.5 1034 1244 - 80.6 20 120-185 9 5.0 68.6 92
DCBAO-20 218.9 97.8 85.5 - 161.3 20 120-180 8 3.8 63.0 89
DCBAO-30 177.2 92.2 46.5 - 241.9 20 130-180 7 3.6 57.1 89

“AA : Adipic acid. ’BD : 1,4—Butanediol. “TMP : Trimethylolpropane. “DCBA : Dichlorobenzoic acid. ‘“NHDB : DCBA/TMP

intermediate.

Table 2. Preparation of Two-Component PU Coatings

Desmodur Desmodur
component N-3300 L-75
(part) (part)
part A (resin solution)
olyester polyol 1096 1096
polyester poy 25 395
cellosolve acetate
25 395
butyl acetate
25 395
ethyl acetate
25 395
toluene
. 89 88
TIOz
05 0.3
Byk P-104S
) 05 04
Dow Corning—11
part B (cure solution)
81.9 135.8
Desmodur
316 212
cellosolve acetate
316 212
xylene
part C
mixing ratio(resin/cure) 2/1 2/1
NCO/OH ratio 10 10
1.28,1.21,1.18 12
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Figure 1. Three—dimensional crosslinking from dichloro—polyester polyol and isocyanates.
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Figure 2. Effects of 2,4-dichlorobenzoic acid
content on drying time of dichloro—polyester polyol
in two—component PU flame—retardant coatings.
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Figure 3. Effects of 2,4—dichlorobenzoic acid
content on pot-life of dichloro—polyester polyol in
two—component PU flame—retardant coatings.
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Figure 4. Effects of 2,4—dichlorobenzoic acid
content on yellowness index of dichloro—
polyester polyol in two—component PU flame—
retardant coatings.
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Figure 5. Effects of 2,4—dichlorobenzoic acid
content on lightness index difference of dichloro—
polyester polyol in two—component PU flame—
retardant coatings.
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Table 3. Physical Properties of PU Flame-Retardant Coatings

tests DCBAO/N-3300 DCBAQO/L-75
BN-6 DCBAN-10 DCBAN-20 DCBAN-30 BL-6 DCBAL-10 DCBAL-20 DCBAL-30
hardness(7days) 46 40 35 32 50 42 ‘40 38
60° specular gloss 100 103 104 106 97 102 102 104
cross—hatch adhesion(%) 35 98 95 9 30 95 95 91
viscosity (KU) 60 56 54 52 58 55 53 50
fineness of grind 7 7 7 7 7 7 7 7
accelerated weathering
resistance 100 98 96 95 98 96 92 88
(% gloss retention)
abrasion resistance 41 5.7 80 9.8 20 24 38 6.5
(mg loss/100 cycles)
. 30
DCBA Figure 4 5 oaan
. Figure 4 DCBAN 251 | Lo, T all
, , Figure 5 204 B
g .
<~ 15
N—-3300 L-75 9
10+
5.
) 0
0 10 20 30
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Figure 6. Relationship between LOl and 2,4-—
0 dichlorobenzoic acid contents of dichloro—
: polyester polyol in two—component PU flame—
retardant coatings.
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