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Abstract @ The flame-retardant coatings were prepared by blending the synthesized
triphosphorus modified polyester in the previous paper and hexamethylene diisocyanate—trimer
and curing it at room temperature. The characterization of the films of the prepared coatings
was performed. It was confirmed that no deterioration of physical properties of PU coatings
was observed with the increasing phenylphosphonic acid (PPA) contents. Flame retardancy
was tested by a 45° Meckel burner method and LOI method. With the 45° Meckel burner
method, CATBTP-20C and CATBTP-30C that contain 20 wt% and 30 wt% of PPA, flame
retarding component, respectively, showed the first grade flame retardancy with 2.8~39 cm
of char length ; and, with LOI method, they exhibited a good flame retardancy as a range of

30~32% of combustion values.

Keywords : PU coatings, flame retardancy, Meckel burner method, LOI method.
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Table 2. Preparation of flame-retardant

coating using Triphosphorus
containg modified polyester/HDI-
trimer
Part A (resin solution) Pbw
modified polyester 100
Tinuvin—-384 1.0
Tinuvin-292 0.5
TiOs 83.5
Byk-320 3.6
Byk-066 0.6
Dow Corning-11 1.2
dibuthyltindilaurate 1.0
ethyl acetate 29.5
cellosolve acetate 29.5
butyl acetate 29.5
Part B (cure solution) Pbw
HDI-trimer 83.9
cellosolve acetate 17.0
xylene 17.0
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Fig. 1. Reaction scheme for preparation of

polyurethane by ATBTP

and

hexamethylene diisocyanate trimer.
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Table 3. Physical Properties of two-Component Polyurethane Flame-Retardant Coatings

Tests CATBT CATBTP-10C CATBTP-20C CATBTP-30C
Viscosity (KU) 91 67 60 60
Pencil hardness 5B 5B 5B 5B
60°C Specular gloss 87 72 82 91
Flexibility (1/8 inch) good good good good
Cross—hatch adhesion (%) 100 100 100 100
Pot-life (min) 40 40 40 40
Impact resistance
(30cm/500g)
direct good poor poor poor
reverse good poor poor poor
Accelerated weathering
resistance
SWO (120hr)
gloss retention (%) 94.2 62.5 61.0 60.4
color difference (4E) 0.48 0.70 0.88 0.97
yellowness index (4N) -0.29 -0.21 -0.40 -0.14
gigf?:r‘:iiem(ig -0.32 -0.64 -0.79 -0.96
QUV (120hr)
gloss retention (%) 9.9 17.4 5.6 2.0
color difference (4E) 0.56 3.74 6.13 7.80
vellowness index (4N) +0.1 +3.23 +5.13 +5.76
lightness index -0.55 -1.73 -3.25 -5.21

difference (4L)

(2 off rlo rff
>,

o 8

0@,

E™
b2

==

re
ox

A He Aol
Ages 93 45°
(JIS Z-2150)ll A=

5 (e}
AdzAL o237

),

m\1

olad AE9 ddVtE &A=
L 89 CATBTPHZ &1
T FEE 930 A" CATBTP 10, 20, 30
wt%e] e dg NS 747t FHAr

Lo

&g e Zlolt18]. ukEkA <l
afterflaming) ¥ %19 271#] &%
3o sy e s g

Meckel burner
et} 4 (char length)®)
I gatg, 4% A8 U vt

Ags= AA

gk ofa ¥ 2 E[100%, Ne 2/360.=2 A|A]&

1 23

e mlo ns{n

<3}

pal

3}e] 1 dip, 1 nip paddingdle] wet pick-up<
0% = ZA3IAtt olE XA B 100°ColA
1 ASAAA EZSHE ARE ARSI
=3

UdE A& dartese gds vydE
I E(70D/24F)° A g8t =d, 8d2 =4
Az oo ofmd HEAIS A &
wet pick-up©] 60%7} F == 3o
Ak ofad AmAleh e 2HOR Sgth
ZH "2 A& AVt AFHT E
gol2el2 I E(75D/24F) ] A st =,
el 24, wet pick-up R B3E1E
2 X %/\]9} =93 A0 =2 3¢9

N2

Hoa
o,
Ac)

- 156 -



Vol. 25, No. 2 (2008) Eyxayys WAZ2HE 3F PU HAERES =084 7
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Table 4. Flame Retardancy of Acrylic Fabrics Treated with Synthesized Flame-Retardant

Coatings
45° Meckel burner method

Concentration . 5

Exp. No. (Wt%) Char length Afterflaming Afterglow
(cm) (sec) (sec)

Untreated BELS — —
CATBTP-10C 10 4.5 2.0 1.0
CATBTP-20C 20 3.9 0
CATBTP-30C 30 3.0 0 0

? Burning time of sample with spark was measured from end time of heating flame.

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

¢ Burned entire length.

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

45° Meckel burner method

Concentration — 5
Exp. No. (Wt%) Char length Afterflaming” Afterglow
(cm) (sec) (sec)
B-1° — 8.8 0 0
B-2" BEL' — —
CATBTP-10C 10 3.5 0 0
CATBTP-20C 20 3.2 0 0
CATBTP-30C 30 3.0 0 0

* Original fiber not treated with flame-retardant coating and resin.
" Fiber treated with resin only.
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Table 6. Flame Retardancy of Polyester Taffeta Treated with Synthesized Flame
—-Retardant Coatings
45° Meckel burner method

Concentration ] ;

Exp. No. (Wt%) Char length Afterflaming® Afterglow
(cm) (sec) (sec)

B-1° — 7.6 2 0
B-2" — BEL® - -
CATBTP-10C 10 3.3 0 0
CATBTP-20C 20 3.0 0 0
CATBTP-30C 30 2.8 0 0
* QOriginal fiber not treated with flame-retardant coating and resin.
" Fiber treated with resin only.

? gy 2443 Yne d¥9FEE o
F2A Yehsts, 60° Audds F54 2
gAee e A%E wolFoH, AN
W FAREE B ek £ 53
yFAdel et SWO9F QUV AlgddAe &
EHon FEage wgt ddy Z4A
45° Meckel burneriolA CATBTPH®< ©-3}

0 5 10 15 20 25 30
PPA content (wt%)

between LOI and
contents  of
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