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Abstract . Two-component polyurethane flame retardant coatings were prepared by blend-
ing chlorine-containing modified polyesters (MCAOs) and polyisocyanate, MCAQOs were
synthesized by polycondensation of monochloroacetic acid, a flame retardant aliphatic carbox-
ylic acid, with 1,4-butanediol, trimethylolpropane, and adipic acid. The content of
monochloroacetic acid was varied 10, 20, and 30 wt % for the reaction. These new flame re-
tardant coatings showed various properties comparable to other non-flame retardant coat-
ings. They were superior to flamable coatings from the experimental results showing rapid
and 9 to 11 hours of pot-life. Coatings with 30 wt% monochloroacetic acid was not flamable
by the vertical flame-retardancy test.
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A] ¢F, 1,4-%&]8(1,4-BD)2 Mitsubishi In-
dustry AR Q& <E-Z NapSO,2 €535k b.
p. 107~108 °C/4 mmHge] 21504 24738}
Qa, o] =4 (AA)LS Sigma Chemical AHAI &,
EUEZEIZH (TMP)3} 2L ZolAE4L
(MCA)x= Tokyo KaseiAlAle] 13A|HS 247+
a2 AME-sigitt.

w3 Zgjo)4Alohd|o]EXx Bayer Leverkusen
A9l Desmodur L-75(L-79)(8 ¥ & 75
%, NCO &2 13%, X (20°C) 2000 +500CPS],
wl Aotz = British Titan ProductsAbA]¢]l TiOg,
&8 22k = Byk-Mallinckrodt#] Byk p-104S
2 T2 o7 = Dow ChemicalA}#]{] Dow Corn-
ing-11 A F& 2zt AH&ssirt.
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Table 1. Reaction Conditions and Yields for Modified Polyester, MCA/TMP Intermediate, and Chlorine-

Containing Modified Polyesters

Materials Reactions Acid Dehyd- Conver-
Products 1, 4-BD®) AAPY  TMP9 MCAY NHCA® Toluene Temp  Time \}alue ration  sion
g(mol) g(mol) g(mol) g(mol) g g (C) (hrs) (mL) (%)
108.9 302.2 163.4
B-1 (1.21) (2.07) (1.22) - - 20 150~220 14 4.0 74.2 93
321.6 226.8
NHCA — - (2.40) (2.40) -~ 20 110~205 10 3.7 43.0 87
106.9 255.3 98.4
MCAO-10 (1.19) (1.75) (0.50) — 111.9 20 110~200 10 45 72.4 33
104.8 2084 334
MCAOQ-20 (1.16) (1.43) (0.25) — 223.8 20 110~205 10 5.0 70.3 88
MCAO-30 1028 1614 1542 150.0 - 20 105~210 15 6.2 68.0 86

(L14)  (1.11) (115) (1.89)

)1, 4-BD . 1, 4-Butanediol.

DAA : Adipic acid.

S*TMP : Trimethylolpropane.
4MCA : Trichloroacetic acid.
©NHCA : MCA/TMP intermediate.
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Fig. 2. 'H-NMR spectra of (a) NHCA and (b)
MCAO-10.
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Table 2. Chlorine Content for NHCA

Molecular Cl content®
Type formula MW Calc. Obs.

NHCA CgHis0.C1 2105 16.86 16.82

8)Measured by reforming combustion flask method at 25°C.

FeF 10, 20, 30 wt%oll thgdted MCAO-10,
MCAO-20, MCAOQ-30¢] 32&3% =z,
BAo) oM FHR2ATY 1BE T B3I

&2l A199 #63 199549 114¥

Table 1], ¥+g&72A1-S Scheme 1} Z+z} UE}
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Fig. 1(b)el MCAO-109] FT-IR ~#lE® 12
Vel =, 1,730 cm el C=0 A1&3%, 1,180
emlo] C-O- A&3F F97F 244 yehd
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fovt MCAO-109] sjo) =zt e ZIE o
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Fig. 2(b)o) MCAO-108] 'H-NMR A#H EHBZ
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ppmel] -CH,-C= 1jo] =, § 1.7ppmel] =C-CH,;-C=
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6ppmel] =C-CH,-O- mlo]z 2 §4.1ppmd| =C-
CH,-0-CO- 4 F5 Fol=a7t et MCAO-
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A g At

Fig. 39 B-1, DCAO-10 9 -309] GPC &332
$E FAYE, B-12 M,=1,070, My=1,500,
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Fig. 3. Molecular weight distribution curve for B-1,
MCAOQO-10, and MCAQ-30.
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Fig. 4. Relationship between viscosity and MCA
contents of modified polyester.
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Fig. 5. DTA thermograms of (a) B-1, (b) MCAO-
10, (¢) MCAO-30, and (d) NHCA(scan rate : 10 C/
min).
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Fig. 6. TGA thermograms of (a) B-1, (b) MCAO-

10, (¢) MCAQ-30, and (d) NHCA with the heating
of 10 ‘C/min in Ny gas.
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Table 3. Physical Properties of Two-Component Polyurethane Flame Retardant Coatings

Name of Samples

BPU-1 DCPU-10 DCPU-20 DCPU-30

Types of Tests

Viscosity (KU) 55 56 58 59

Finess of Grind 7+ 7t 7t 7+

Pot-life(hrs) 8 9 9 11

Drving Time S. T. T.(min) 9 7 6 5

yime D. H.(hrs) 3 2 2 2

Pencil Hardness(7 days) 2H H H H

Sward Hardness(7 days) 50 42 42 56
Flexibility (1/8") good good good good

Impact direct good good good good
Resistance

(1000g/50cm) reverse good good good poor

60 °C Specular Gloss 99.0 100.5 1€1.3 99.7

Cross Hatch Adhesion(%) 30 100 100 100
Abrasion resistance

(g loss/100cycles) 2.0 1.1 5.4 13.5
Accelerated Weathering

Resistance 100 98 98 96

(% gloss retention)

Yellowness Index(4N) 0.0774 0.1352 0.1679 0.2206
Lightness Index

Difference(4L) 1.58 1.85 2.50 5.69
9! BPU-19] E4& vudES 234 HE, ¢ ddd S5 Balrtet dasHe fEd4s 3
3, AR, 234 2 FAUSAY 59 =UEH € AAAA Heo|EE Fusle] A4 AAHE
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Table 4. Flamability Tests of Flame Retardant
Coatings

Samples
Testing BPU-1 MCPU-10MCPU-20 MCPU-30
Methods

Vertical Test 105sec  140sec  190sec —
Horizontal Test 186sec - ~ —

Retl, FAAEAAM BPU-19] b1 daA|7to]
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202 1902= 77} Yehgon, MCPU-30& &
w3 & & 2] ARG
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86%2E UElgtou, 7Bl YAE89 AlEE B
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Z3o] E7le3it.
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