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Study for Binary Liquid Type Fire Retardant White Paint of Polyurethane Lacquer
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The binary liquid type fire retardant paint of polyurethane (alkyd resin) lacquer is developed to cover the defect of one liquid
type white paint of chlorinated rubber used generally but which has weak surface and poor adhesive strength to the wood
as well as generating much black smoke when it is firing. The properties of the composition of binary liquid type of white
paint of polyurethane lacquer developed in this study for using to wood has shown that the better suppressed smoke gen-
eration and enhanced the adhesive strength to the wood than that of fire retardant white paint used.
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Table 1. The Composition of Paint-polyurethane

)

Table 3. The Physical Properties of Paint Prepared

Contents

Chemical Name CAS. No %) Remarks
&) ==X](Alkyd Resin) - 23
Wty 13463-67-7 21
(C.I. pigment white 6)
Xylene 1330-20-7 15
n-Butyl Acetate 123-20-7 12.5
Cellosolve Acetate 111-15-9 6.5
Toluene 108-88-3 4
Di-pentaerthritol 126-58-9 8
Polyphosphate 68333-79-9 11
Ammonium Octamolybdate 12411-64-2 1
Table 2. The Composition of Hardness Agents
Chemical Name CAS. No Co(r(l;)e)nts Remarks
Isocyanate Prepolymer - 41
Ethyl Acetate 141-78-6 8
n-Butyl Acetate 123-86-4 25
M.E.K 78-93-3 18
Toluene 108-88-3 8

polyurethane resinA| ©]HNFWA- ety HATgE

25 AFssle
v, MAANER A= gk BA(KSF3101, BE3) 252 MDF

o= BSih

. UAMSHAL
lﬂﬂ AEIAS 38~42 T2 &-& 7AF7] otoA 24 h AZX3 T
Ag7AE Y2 gAlAlE Qbell 2 h F<t Foleth T 0.15
mm ©AO® 591 EXES 4 mYLE stglon, WalAse] 7%

(KOFEIS 1001)°] &J&te] Algatsint Wi 57152 AAAIZE 10

sec O, ZAIXZF 30 sec o], 3P A 50 em® oW, B-3}4o] 20
cm oJujo]tk

2.3. HIIsE FEF(ISO 5659)[5]

Q7L F4L 8 AlEE ARSI, KS M 5000 5 Al
SI[ERS] AZARE ARHER A, 298 oud 2 $955))
I AlFW 2512[(E 5 AZRAIE AlEH(FAA E=2)) oA
TA AZRAFH O A7l sEFA TI7)E olgste] Vs RE 54
skt

3. AEZE

-]

B AR AR 2Re] &
Figure 67} Table 4= Al3A1e] A
ol A=
z]—/k]o]

2AZHS Table 30 YeRgl o,
2A8A NS YERSLAL, Table 5

AFA RS veERlth AR RN RS 3

A oS AR SR skt vl A ) vl o)
A7=71FE ke 0% UERTHE).

Figure 29} Table 6> A8 * ] 19 A7 5TAE AR AVNEE

e, Hof $719 5= 63.8(Ds)S YER T Qv

2 =3
=

=
=

S

H18H H 5=, 2007

Properties
Appearances White liquid
Gravity 1.56
pH -
Viscosity 56 K.U.
Toxity -

1) Sample 1

2) Sample 2
Figure 1. The combustion test of 45 degree for Sample 1and Sample 2.

Table 4. The Test Results of Combustion Test of 45 Degree for
Sample 1 and 2

After Flame After glow Char length Char area

Samples Test Remark

time (sec) time (sec) (cm) (em?)
1 0.0 0.0 5.9 35.6
0.0 0.0 7.4 37.9
Sample 1
0.0 0.0 6.1 36.9
Ave 0.0 0.0 6.5 36.8
1 0.0 0.0 6.1 36.6
0.0 0.0 6.9 37.8
Sample 2
0.0 0.0 8.1 39.6
Ave 0.0 0.0 7.03 38

Table S. The Test Results of Pencil Lead Hardness

Test item Result Standard
; Sample 1 H
Pencil ASTM D 3363-74
hardness Sample 2 H
% Range : 6B - 1B, F, 1H - 9H
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Table 6. The Smoke Density of Polyurethane Resin Type of Sample 1
Results
Test Items Standard
1 2 3 Ave
Maximum specific optical density 70.0 73.6 734 72.3
Time to maximum specific optical density (sec) 201 324 320 282
Clear beam transmission (%) 82.9 87.5 88.2 86.2
Smoke density ~Clear beam specific optical density 10.8 7.6 7.2 8.5 ISO 5659-2-'94
(Ds) Corrected maximum specific optical density 59.3 65.9 66.2 63.8 (25 kW/m®, Flaming)
Specific optical density at 1.5 minutes 21.2 39.7 52.7 37.9
Specific optical density at 4 minutes 69.0 71.2 72.0 70.7
Specific optical density at 10 minutes 65.2 65.8 64.8 65.3
Smoke density (Ds) Smoke density (Ds)
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Figure 2. The smoke density of polyurethane type of Sample 1. Figure 3. The smoke density of Sample 2.
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Table 7. The Smoke Density of Sample 2

Results

Test Items . 5 B Ave Standard

Maximum specific optical density 95.3 111.4 83.7 96.8
Time to maximum specific optical density (sec) 373 454 411 413

Clear beam transmission (%) 87.5 73.9 84.2 81.9

Smoke density ~ Clear beam specific optical density 7.7 17.3 9.9 11.6 1SO 5659-2-'94
(Ds) Corrected maximum specific optical density 87.6 94.1 73.8 85.2 (25 kW/m’, Flaming)

Specific optical density at 1.5 minutes 19.7 85.6 40.5 48.6
Specific optical density at 4 minutes 83.5 94.3 75.9 84.6
Specific optical density at 10 minutes 89.1 107.6 79.3 92.0
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