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Abstract : Aqueous urethane dispersion resin begins to assume commercial importance
due to increasing environmental awareness of VOC in coating industry. Moreover there
have been strong industrial needs for the development of reactive-type polyurethane
flame retardant coatings. In this study, chlorinated polyester polyols were synthesized by
twn step polycondensation reaction using mono chloroacetic acid, adipic acid, trimethylol
propane,and 1,4-butanediol. In the next step polyurethane dispersion was prepared using
these chlorinated polyester polyols and isophorone diisocyanate with dimethylol propionic
acid(DMPA) and trimethylamine. The structure of chlorinated polyol was characterized
by GPC, FT-IR and NMR. Particle size and its distribution were examined in terms of
various dispersion parameters including molecular weight and composition of polyol,
amount of DMPA, and NCO/OH ratio, etc. The effect of chlorinated polyols on
flammability was also evaluated.

Keywords © aqueous polyurethane dispersion, reactive-type polyurethane flame
retardant, halogen.
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Table 1. Recipe for Preparation of Chlorine Modified Polyester Polyol
Unit Blank MCAO-1 MCAO-2 | MCAO-3
AA g 265.2 368.7 309.5 265.2
1,4ABD g 225 225.0 225.0 225.0
MCA/TMP adduct g - 59.4 535 49.0
Toluene g 20 20 20 20
Temp. T 120~165 120~165 120~165 120~165
Time hr 23 24 27 23
Dehyration Yield % 92% 80% 79% 93%

MCA/TMP' adduct : MCA=226.8¢g, TMP=321.6g, Toluene =20g

Blank: : OH/COOH mole ratio = 1.5

1

MCAO-1 : OH/COCH mole ratio = 1.1 : 1 (MCA/TMP adduct 10 wt.%)
MCAQ-2 : OH/COOH mole ratio = 1.3 : 1 (MCA/TMP adduct 10 wt.%)
MCAQ-3 : OH/COOH mole ratio = 1.5 : 1 (MCA/TMP adduct 10 wt.%)
Table 2. Recipe for Preparation of Polyol Type Waterborne Polyurethane
Unit | PMCAPU-1 | PMCAPU-2 | PMCAPU-3 | PMCAPU-4 | PMCAPU-5
MCAO-3 g 59.84 59.84 59.84 59.84 59.84
1PDI od 43.96 51.35 60.24 49,01 73.36
14BD g 3.09 3.09 3.09 3.09 3.09
DBT g 0.3 0.3 0.3 0.3 0.3
DMPA g 6.25 8.9 12.0 10.89 13.32
DMF g 10 15 20 20 20
TEA g 471 6.71 9.0 8.20 10.01
TETA g 14 15 16 15 1.7
DDI g 280 306 340 310 378
PMCAPU-1 : 6 wt.% DMPA content ; NCO/OH mole ratio (1.75:1)
PMCAPU-2 : 8 wt.% DMPA content ; NCO/OH mole ratio (1.75:1)
PMCAPU-3 : 10 wt.% DMPA content ; NCO/OH mole ratio (1.75:1)
PMCAPU-4 : NCO/OH mole ratio (1.5:1) ; 10 wt.% DMPA content
PMCAPU-5 : NCO/OH mole ratio (2.0:1) ; 10 wt.% DMPA content
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Fig. 1. FT-IR spectra of MCA/TMP adduct.
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Fig. 2. NMR spectra of MCA/TMP adduct.
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Fig. 3. Effect of OH/COOH mole ratio on
the molecular weights of chlorine
modified polyester polyols.
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Fig. 4. FT-IR spectra of chlorinated polyol
and blank polyol.
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Fig. 5. Effect of DMPA contents on the
particle sizes and distribution.
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Fig. 6. TGA thermogram of flame retardant
PU film and blank PU film.
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Fig. 7. Burning test results of PU films.
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