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Abstract : To maximize a synergy effect in flame-retardancy of flame-retardant coatings,
phosphorus and chlorine were introduced in polymer chains. Two-components PU
flame-retardant modified polyesters (ABTTC-10C, -20C, -30C) were prepared by curing, at
room temperature, of isocyanate (allophanate-trimer) and prepared modified polyesters which
contain phosphorus and chlorine. To examine the film properties of the prepared
flame-retardant coatings, film specimens were prepared with the prepared coatings. The film
properties of ABTTC, ABTTC-10C and ABTTC-20C, which contain 0, 10 and 20wt%,
2 4-dichlorobenzoic acid (2,4-DCBA), respectively, were proved to be good, whereas the film
properties of ABTTC-30C, which contains 30wt% 2,4-DCBA, were proved to be a little bit
poor. Two kinds of flame retardancy tests, 45°Meckel burner method and LLOI method, were
performed. With the 45°Meckel burner method, three flame-retardant coatings except
ABTTC showed less than 3.4 c¢m of char length, and showed less than 2 seconds of
afterflaming and afterglow. From this result, the prepared flame-retardant coatings were
proved to have the 1st grade flame retardancy. With the LOI method, the LOI values of the
coatings containing more than 10wt% 2,4-DCBA were higher than 30wt%, which means
that the coatings possess good flame-retardancy. From these results, it was found that
synergistic effect in flame-retardancy was taken place by the introduced phosphorus and
chlorine.
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Table 2. Physical Properties of Two-Component PU Flame-Retardant Coatings

Physical property ABTTC" | ABTTC-10C" | ABTTC-20C°| ABTTC-30C*
Viscosity (KU) 72 69 65 61
60°Specular gloss 85 82 79 77
Pencil hardness 3B 4B 1B 5B
Cross-hatch adhesion (%) 100/100 100/100 100/100 100/100
Flexibility (1/8 inch) good good good good
Impact resistance
(30cm/500g) direct good good good poor

reverse good good good poor
Pot-life (hr) 4 7 11 17
Drying time (hr) 15 2.0 35 45
Accelerated weathering
resistance, SWO (300hr)
gloss retention (%) 35.8 32.1 29.9 28.6
color difference (AE) 248 2.57 2.96 3.02
yellowness index (AN) 2.07 253 2.45 2.88
Lenmess nex 187 197 2,07 225

*ABTTC : ABTT/APT, "ABTTC-10 : ABTT-10C/APT, “ABTTC-20C :

JABTTC-30C : ABTT-30C/APT.
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Table 3. Flame Retardancy of Acrylic Fabrics Treated with Synthesized Flame-Retardant

Coatings
_ 45Meckel burner method
Concentration
Products (Wt%) Char length Afterflaming® Afterglow”
(cm) (sec) (sec)
Untreated 0 BELS 0 0
ABTTC-10C 20 34 2.0 1.0
ABTTC-20C 20 2.7 0 0
ABTTC-30C 20 2.5 0 0
APHD-20C"° 20 6.2 3.0 2.0

*Burning time of sample with spark was measured from end time of heating

flame.

PIndicates combusting state without spark from end time of heating ; it was determined by
observation, 1 min after from the end of heating.

‘Burned entire length.

9APHD-20C : PU flame-retardant coatings using benzoic acid modified polyester containing
phosphorus and HDI-trimer.
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Table 4. Flame Retardancy of Polyester Taffeta Treated with Synthesized Flame-Retardant

Coatings
45Meckel burner method
Concentration
Products (Wt9%) Char length Afterflaming Afterglow
(cm) (sec) (sec)
B-1° 0 7.7 2 0
B-2° 0 BEL 0 0
ABTTC-10C 20 3.0 0 0
ABTTC-20C 20 26 0 0
ABTTC-30C 20 24 0 0
APHD-20C 20 53 1 0

*Original fiber not treated with flame-retardant coating and textile finishing resin.
 Fiber treated with textile finishing resin only.

Table 5. Flame Retardancy of Nylon Taffeta Treated with Synthesized Flame-Retardant

Coatings
45Meckel burner method
Prod Concentration
roducts (Wt%) Char length  Afterflaming Afterglow
(cm) (sec) (sec)

B-3 0 89 0 0

B-4" 0 BEL 0 0
ABTTC-10C 20 3.3 0 0
ABTTC-20C 20 29 0 0
ABTTC-30C 20 2.6 0 0
APHD-20C 20 59 0 0

Original fiber not treated with flame-retardant coating and textile finishing resin.
PFiber treated with textile finishing resin
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