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Abstract : PU type flame-retardant coatings (TBAO/L-75, TBAOL ; TBAO/N-100,
TBAON) were prepared by blending bromine-containing modified polyester (TBAO)
which was synthesized in our earlier work. with two kinds of isocyanate curing
agents, Desmodur L-75 and Desmodur N-100. Physical properties of the prepared
flame-retardant coatings were tested. TBAOL shows better hardness than TBAON,
while TBAON shows better viscosity, accelerated weathering resistance, yellowness
index and lightness index difference than TBAOL. There were no remarkable
differences in fineness of grind, 60° specular gloss, cross—hatch adhesion, and
abrasion resistance of TBAOL and TBAON. There was no discernable difference in
flame-retardancy between the two flame-retardant coatings, TBAOL and TBAON.
When the content of tribromo acetic acid, which is flame-retarding component, was
30wt% the LOI value was in a range of 29~30%, which indicates that the two coatings
are good flame-retardant coatings.
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Table 1. Reaction Conditions and Physical Properties for Modified Polyester, TCA/TMP
Intermediate, and Tribromo Modified Polyesters

Matenals

Dehyd- Conver~

Temp Time Acid

Products  14-BD' AA” TMP® TBA® NHTA® Toluene ¢y (1) yalye '2HORD  Sion

@ (& @ @ (@ (g) (mL) (%)
B-4 871 2418 1307 — = — 16 150~220 14 39 744 93
NHTA — — 804 1782 — 10 115180 6 25 88 93
TBAO-10 715 1837 935 — 483 56 110~220 11 50 650 87
TBAO-20 679 1519 743 — 976 56 120~220 11 49 583 88
TBAO-30 620 1280 517 — 1464 5  120~220 11 49 542 83

?1,4-BD : 1,4-Butanediol ;

PAA : Adipic Acid ; “TMP : Trimethylolpropane ;

ITBA : Tribromoacetic acid ; “NHTA : TBA/TMP intermediate.

Table 2. Preparation of Two-Component PU Coatings

Desmodur L-75 Desmodur N-100

Component (Pbw) (Pbw)
Part A (resin solution)
TiOq 88 89
Byk P-1045 0.3 05
Dow Corning-11 0.4 05
Modified Polyester 109.6 110
cellosolve acetate 395 25
butyl acetate 39.5 25
ethyl acetate 395 25
toluene 39.5 25
Part B (cure solution)
Desmodur 135.8 80
cellosolve acetate 21.2 325
xylene 21.2 325
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Fig. 1. Three-dimensional crosslinking from isocyanate and
polyfunctional modified polyester.

Table 3. Physical Properties of PU Flame-Retardant Coatings

TBAO/L-75 TBAO/N-100
Tests
BL-4 TBAOL-10 TBAOL-20 TBAOL-30 BN-4 TBAON-10 TBAON-20 TBAON-30

Viscosity (KU) 56 54 53 51 72 70 67 63
Fineness of grind 7 7 7 7 7 7 7 7
Hardness (7 days) 50 50 51 53 54 56 58 59

60° Specular gloss 97.0 100.3 1025 102.9 97.0 100.5 102.0 103.8
Cross-hatch adhesion (%) 30 100 98 95 35 100 100 100
Abrasion resistance 21 23 48 57 20 24 49 57

(mg loss/100 cycles)

Accelerated weathering
resistance 98 96 93 91 100 98 97 95
(% gloss retention)
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Fig. 5. Relationship between lightness
index difference and
tribromoacetic acid contents of
modified polyester in two-—
component PU flame-retardant
coatings.
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Fig. 6. Effects of tribromoacetic  acid
content on LOI of modified
polyester in two-component PU

flame-retardant coatings.
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