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Abstract : Two PU flame-retardant coatings, 2,3-DBPO/N-100 .(DBPON) and
23-DBPO/I.  (DBPOI), were prepared by curing 23-dibromo modified polyester
(2,3-DBPO) with isocyanate curing agent Desmodur N-100 (or Desmodur IL) at room
temperature. The physical properties and flame-retardancy of the two coatings were tested
and compared. As a result, the pot-life, yellowness index, lightness index difference, 60°
specular gloss, cross—hatch adhesion, viscosity, and accelerated weathering resistance of
DBPON were better than those of DBPOI; the fineness of grind of the two coatings were
the same; and the drying time, hardness, and abrasion resistance of DBPOI were better
than those of DBPON. The flame retardancy of the flame-retardant coatings increased
with the content of the flame retarding component, 2,3-dibromopropanocic acid (23-DBP);
and the LOI values of the two coatings were in a range of 27~29% when the content of
2,3-DBP was 30wt%.

Keywords : 2,3-dibromo modified polyester, dliphatic and aromatic curing agent,
polyurethane coatings, physical properties.
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Table 1. Reaction Conditions and Yields for Modified Polyester, 2,3-DBP/TMP
Intermediate, and 2,3-Dibromo Modified Polyesters

Materials Reactions Dehyd-
Prod ‘ Acid i Yield
Ut 14-BD* AA" TMP® 23-DBF' NDDP° Toluene Temp Time valie 00 (9)
@ @ (@ (@ (@ (@) T ® (mL)

B-5 980 2720 1471 - - 18 150-220 14 41 666 92
NDDP - — 1206 2088 — 12 1200200 9 48 158 90
23-DBPO-10 617 1569 774 - 452 60 115210 13 43 397 88
23-DBPO-20 579 1325 567 — 03 60 115210 13 47 358 &
23-DBPO-30 543 1080 360 — 1335 60 115210 13 50 326 &

°1,4-BD : 14-Butanediol ; "AA : Adipic acid ; “TMP : Trimethylolpropane ; 2,3-DBP :
2,3-Dibromopropanoic acid ; NDDP : 2,3-DBP/TMP intermediate.

Table 2. Preparation of Two—-Component PU Coatings

Desmodur Desmodur
Component N-100 IL
(Pbw) (Pbw)
Part A (resin solution)
TiO, 89 89
Byk P-104S 05 05
Dow Corning-11 05 05
Modified Polyester 110 110
Cellosolve acetate 25 60
butyl acetate 25 60
ethyl acetate 25 60
toluene 25 60
Part B (cure solution)
Desmodur 80 220
cellosolve acetate 35 —
xylene 35 -
Part C
mixing ratio(resin/cure) 2/1 21
NCO/OH ratio 1.0 1.0




4 PHY - 99T - PEA - F8W - HES

2.3. PU =89 M=

AyoA F4¢ gzt dydEedaHz
%, 23-tE2 8 gAgEEdagzs FA
Desmodur N-100 £ L3 9] 42730 o3g
PU YdE8 AxAlY ZA¥|&E Table 29
el A},

2484 PU U5 8% Table 2014 2zt =
Ag AMEo A2 FXEHH o] 2A) ol
olE FRAA3EHL EW=d AxIHE,
2,3-DBPO-10/N-100, 2,3-DBPO-20/N-100,
2,3-DBPO-30/N-1003} 2,3-DBPO-10/1L,
2,3-DBPO-20/IL, 2,3-DBPO-30/ILe} 22} )¢
3= AL DBPON-10, -20, -30 %
DBPOI-10, -20, -302.2 A3¥z, FAHEY
B-5/N-1003} B-5/IL& ®#-& BN-5% BI-62
2zt A3

24 TR WYAIH

E4NE 3 AZAPE naazHezA,

AxE=  Krebs-Stormer viscometer (Pacific
ScientificAtAl, serial 803283)2 M, A3+ o
3% ZA7)(Precisions Gauge & ToolAbA)Z
A, ZHAAIRES e AR SHAS FYE F
Hog sto AxyF Huge 140 KUudl =€
3 A3t dojd Ao dAEch FuE
¥ Spectro color meter(Nippon Denshoku
KogyortAl, SZ-280%)ZE, WEAFAE KS
M 5000-3031%2, A=+ Sward AT-WoZ 6
0" AEBEY=E KS M 5000-33122, H3gLe
Cross~hatch ez Jvl24de  FS
141-615201 A3t 22 FA st

2.5. TR HHMAIY

=89 dAGAE L At 4= X] 4 (limited
oxygen index : LOD¥H o g Hrlsigied, 4&
SUGA A871(F)9 9424 ANFE7HON-DE &
ALg-3le A3 Y.

3. dz % 1@

3.1. O|2A|OHHI0|E &M0| WHE PU TR
HZE sl

PU 28 Ze&3 olaAlohiol Mo

2 olFolx g, olxAlotdle|lEE N-100%

HEn P

ILe] 23/E A93lo Table 29 & U=
ZHAog 24EA PU 2828 ¢ Aza4du
Table 2214 wj§go] & 2o|B Holx AL
N-1003} ILe] n¥ &3 NCO %ol Mg ¢
27] ujF-oir},

Fig. 191 HDI-biuret3¢! N-1003 TDI-
isocyanurate3 2l IL 2FF9 o] Aoh|o|E g}
HE3 wAdEgd2dHa tg9 23-DBPOFR
of 9% PU M=o w42 dAZGEY, &
F -NHCOO- #gl 2% 313432 PU +2
& #ga A

|
CNH—(CH,)eN—NCO
HO OH + OCN—(CH2)5N< Chge
| |(|‘NH-(CH2)6N—NCO
OH

(2,3-DBPO) (Desmodur N-100)

It |
CNH—(CH;)g =NHCO ~

—— ~ OCNH—(CHz)N
i (CHaz)s < IClNH—(CH2)6 —NHﬁO ~

- (DBPON)

Ho—T—OH CH ﬁ CH;
OH * J I@\N rd C \NICI

(2,3-DBPO) I |

cH, f CHy
— & ~ O—CNH /C\N/@mﬁ_o~

'

CH  §

(DBPOI)

Fig. 1. Preparation of PU by 23-dibromo
modified polyester and isocyanates.

..28..



Vol. 19, No. 1 (2002)

3.2, HeizRo| 18 9! A HE

¥Ho] Dijk(l4l= Hetdl back-bone F2E
7H =24 94733 Ao =HE4dE 9
£Hog FH3 TEY v Ak S =B
o YA &8 ojA nFAAHA ARAT
(=2gdo] AzxHed £85HE Azhe @
% ZAuAEA ARG A ASTHE S
AhE ZA gol Hde aAHAlelt metAy
2 dFeM AzE =89 dA4RY
23-DBP &% w& dzA 2 /A &
A& Fig. 2~39 zZ+7 vehRc

O DBPON
@ DBPOI

[1] 1‘0 2‘0 3
2,3-DBP content (wt%%)

Fig. 2. Effects of 2,3-dibromopropanoic acid

content on drying time of modified

polyester in two-component PU

flame-retardant coatings.

0 10 2 30

Fig. 3. Effects of 2,3-dibromopropanoic acid
content on pot-life of modified
polyester in two-component PU
flame-retardant coatings.
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Fig. 4. Effects of 2,3-dibromopropanoic acid
content on yellowness index of
modified polyester in two-component
PU flame-retardant coatings.
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Table 3. Physical Properties of PU Flame-Retardant Coatings

Tests 2,3-DBPO/N-100 2,3-DBPO/IL
BN-5 DBPON-10 DBPON-20 DBPON-3 | BI-5 DBPOI-10 DBPOI-20 DBPOI-30

Hardness (7days) 31 33 35 37 40 41 43 45

60° Specular gloss 94 93 93 92 92 91 89 89

Cross-hatch adhesion (%)| 30 97 P9 100 30 89 94 9%
' Viscosity (KU) 63 68 72 5 |% s 59 62

Fineness of grind 7 7 7 T 7 7 7 7

Accelerated weathering

resistance 98 97 9% 94 97 9% 93 90

(% gloss retention)
A‘('I’nrzs‘l‘(’)‘;;‘;;)sf;‘si N 200 221 2.35 250 [195 220 2.32 245
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