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Preparation and Curing Behavior of Two-Packaged Polyurethane
Coatings by Benzoic Acid Lactone Modified Polyester/HDI-Biuret
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ABSTRACT

Two-packaged polyurethane coatings were prepared by blending benzoic acid lactone
modified polyester polyol(BLMPs) and HDI-biuret. BLMPs were synthesized by
polycondensation of benzoic acid, viscosity depression component, with 1,4-butanediol,
adipic acid, and polycaprolactone polyol. Kinematic viscosity of BLMP was gradually
decreased with increasing benzoic acid content in BLMP. The low viscosity of modified
polyester has an advantage of making a high-solid content coatings. After the film was
coated with the prepared polyurethane coatings and cured at room temperature, the
various physical properties were measured. They showed good physical properties such as
flexibility, impact resistance, cross hatch adhesion, yellowness index, and rust resistance.
These advantages are the results of introducing polycaprolactone polyol.
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Table 1. Reaction conditions and yields for LMP, BZA/LP intermediate, and BLMPs

Materials Reactions Dehy-
. Add Yid
cts AA” BDY i BZA®  BL-adduct” Toluene  Temp Time  yapue Gration (o
gmo)  gmo)  gmol)  g(mal) @ (@ T W o)
110~19
LMP 1949(1.34) 815(091) 271.7(091) - - 2 0 7 24 470 3]
110~20
BL-adduct - - 3B01.2%) 1525(1.25) - 2 0 8 47 216 9
120~19
BLMP-10 154.0(1.05) 788(0.88) 147.0(0.49) - 1666 2 0 7 22 M5 8
120~19
BLMP-20 112%0.77) 76.1(085) 22.4(007) - [i2 2 0 7 19 422 0
140~21
BLMP-30 67.9046) 741(082) 24695082) 1500(1.23) - 2 12 48 379 &

0

“AA : Adipic acid
“LP : Polycaprolactone 0301
“BL-adduct : BZA/LP intermediate

"BD : 1,4-Butanediol
PBZA : Benzoic acid
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Scheme 1. Synthesis of LMP.
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Table 2. Test methods and conditions
of physical Propertie

Type of tests Instrument and Spec
Krebs-stormer viscometer

Viscosity(kU

iscositykD) 1 ifc Scientific Co, serial
hl"xeness of Precisions Gauge & Tool Co.
grind
Drying time Set-to-touch and Dry-hard method
Pot-life Krebs-Stormer viscometer
Hardness Pencil and Sward method
Flexibility KS M 5000-3331
Impact
resis JIS K 5400
60" Specdlar s\ 5000-3312
gloss
Cross hatch

¥
on KS D 3516
Abrasion
resis FS 141-6152
en?ted Xenon weather-ometer

weathering i ) :
resistance Atlas Hectric Devices Co., Ci 606A
Yellowness Spectro color meter, KS M 5000-3211

index Data Color Ind, ACS-5

ll:il)tness Spectro color meter, KS M 5000-3231
{

difference Data Color Ind., ACS-5

Color Spectro color meter, KS A 0063
difference Data Color Ind, ACS-5
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Table 3. FT-IR and 'H-NMR chemical shifts of LMP,

Bl-adduct, and BLMP

i
Products FT-R(NaCl. cm ) (zo%mNi}?CDcm, 5in ppm)
2960 : CHs 1.4(-CHy-C)
1440 : -CHy 1.7(C-CHy-C-)
LMP 3500 : OH 2.3(C-CHCO-)
1060 : OH of pri-alcohol ~ 3.5(C-CH:-O-)
1740 : C=0 4.1(C-CH,-0CO-)
1170 : C-O-
3490 : OH 1.5(C-CH:C)
1280 : OH of pri-alcohol ~ 2.3(C-CHy-CO-)
BL- 1060 : OH of pri-alcohol  3.6(C-CHs-O-)
adduct 1720 : C=0 4.2(C-CH>-0CO-)

1600 : C=C of Ar 7.5~8.0(-CH=CH- of Ar)
710 : C=C of Ar
3520 : OH 1.5(CCH-C)
1270 © OH of pri-alcchol  2.3(C-CH.-CO-)

BLMP- 1070 © OH of pri-alcohol ~ 3.6(C-CHo-0-)

10 1730 : C=0 4.2(C-CHz-0C0O-)

1170 : C-O- 7.5~8.0(-CH=CH- of Ar)
1610 © C=C of Ar
700 : C=C of Ar
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Table 4. Molecular weight distribution data for
LMP, BLMP-10, and BLMP-30
determined by GPC

Type M, M, M, M,/ M,
LMP 210 12300 36100 447
BLMP-10 1550 M0 1350 304
BLMP-% 80 14%0 2790 169
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Scheme 2. Syntheses of BL-adduct and BLMP.
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Fig. 1. Effect of BZA content on the viscosity of
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Table 5. Physical properties of two-packaged
polyurethane coatings

Sample names
Tests BLMPU BLMPU
LMPU-1 BLMPU-10 U BLMP
-20 -30

Viscosity (kU) 53 55 52 50
Fineness of grind 7 7 T 7"
Pot-life (h) 13 15 20 25
Drying time
STT (min) 25 26 29 30
DH (h) 4 4 5 6
Pencil hardness
(7 days) H 2H H H
Sward hardness
(7 days) 2 42 42 2

Flexibility (1/8 inch) good good good  good

Impact resistance

{1000=/50cm)

Direct good good good good
Reverse good good good  good
60" specular gloss 98.0 96.0 985 985

Cross hatch adhesion

%) 100 100 100 95

Abrasion resistance
(mg loss/100 cycles)

Accelerated weathering
resistance 51 54 56 63
(% gloss retention)

Yellowness index (AN  0.033 0.035 0.041 0.039

Lightness index
difference (AL)

Color difference (4AF) 1.65 1.77 208 262

0.52 0.61 0.66 097
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