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Abstract - The Interior finishing materials tried to evaluate the combustion characteristics
and the dangerous characteristic of Floor finish and Wall finish. We often use, conducting the
experiment ISO 5660-1, Cone Calorimeter method, and ISO-TR-9122 FT-IR. According to the
result of Cone calorimeter experiment,

the tile carpet FF3 of Floor material had the highest THR 74.6 mj/m” because of the highest
risk, and the PHRR of FF1 was 726 kW/m?, which was easy to bum. As a result FT-IR test,
The CO, CO? ratio was 8,146 PPM for roll carpet FF1 than tile carpet FF2, FF3 5,99, 5,171
PPM, which was a carpet with a high toxicity risk. In the case of wall finishes, The MDF
plate(WF3) was THR 86.7 mj/m” with a high risk, PHRR 384 kW/m’ was easy to ignite and
toxicity index was 5.5. The CO, CO? ratio was 1,340 ~8,596 PPM, But the WF4 was the most
toxic with 8,596 PPM.
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Table 1. Summary of the interior material

Various example Materials Cat
Roll carpet PP + Jute FF1
Floor PP + PVC FE2
finish .
Tile carpet
Nylon + PVC FF3
Vinyl wallpaper PVC+ Cotton WF1
Interior film PVC WF2
Wall
finish Plywood MDF WE3
Fiber board Polyester WF4
Synthetic resin plate Melamine resin WEF5

Soot sample tube

Exhaust hood
Gas samples c .
one heater
/ taken here g
Soot collection filter
ASaE Spark ignitor
Controlled flow rate
Sample
Load cell

Vertical orientation

Fig. 1. Cone Calorimeter
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Table 2. Experiment condition of Con calorimeter

54 B AT

Table 3. LC50 Value at 30 min Exposure

Test methods Test conditions
Metrics Radiant heat, Mass loss,
Smoke generation, CO, CO,
Heater Cone heater
Radiation intensity 50 KW/nof
Heating time 10 min

100(W)x 100(L)x SO(H)

Specimen size(mm) Below

Combustion system dynamic(flow) system

Discharge flow rate 0.024mi/st 0.002ni/s

Div. | CO, |HCN | HCl | NOx | HBr | HF | SO, | CO

fe 14,000 11 15 76 | 29 | 49 | 53 | 280
(ppm)

Table 4. FT-IR combustion gas analysis test con-
ditions

Test methods Test condition

resolution 0.5cm™

spectrum range 4500~650cm’”’

Exhaust ventilation

Exhaust duct
of the cone calorimeter Computer

data bus

FTIR
SPECTROMETER

Heated pump
sample line

Thermo-
couple

Temperature Temperature
control ler control ler

Fig. 2. Schematic of gas Hazard test equipment
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DTGS(Deuterated triglycine

detecter sulfate)

path length 10m
temperature of gas cell 165C
pressure of gas cell 12psi

PTFE(inside dia.:3mm,

sampling line length:4m)

number of scan 8

analysis technique Classical partialst square
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Table 5. Range of Toxic gas Spectrum

Gas types Abi(;;}:;oz nsllijctrum
CO 2143~2223
CO, 3673~3748
HBr 2602~2636
HCl 2794~2824
HCN 0709~0716
NO; 2829~2952
SO, 1307~1403
GH,O 1649~1764
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Table 6. ISO 5660 Test results of floor finish
using cone calorimeter

Contents FF1(Roll) FF2(Tile) FF3(Tile)
Maximum 726.09 593.04 376.97
HRR Reach
[kW/Inz] time]s] 92.00 60.00 66.00
Average 125.58 155.36 166.32
THR [MJ/m2] 46.45 71.37 74.61
MLR [g/s] 0.03 0.05 0.07
LT [s] 19.00 21.00 32.00
- ETH . ETEE
T 0
i |
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Zol g i i
a0 \/ ! g {R\
T \ S
PR 04—
NN ‘ ‘ o ‘ ‘
i 50 ax i 1 ) 0 o W
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o du3s
30 {4
%3w ‘\‘
i
21
a2
sl \
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)0 i fR Xm o XX
Tirte [<
(c) FF3

Fig. 3. Peak heat release rate of the nylon based
carpets.
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Table 7. ISO 5660 Test results of wall finish using
cone calorimeter

Contents WF1 | WF2 | WF3 | WF4 | WF5

Maximum | 344 248 384 632 214

HRR Reach

[KWjm] | timefs] 21 19,0 56 84 55

Average | 214 | 463 | 131.8 | 285.1 | 924

THR [MJ/m’] 38 | 57 | 867 | 427 | 184
MRR [g/s] 002 | 003 | 0.10 | 045 | 0.06
LT[s] 160 | 70 | 26 18 52
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Fig. 4. Peak heat release rate of the PVC based
wall finishes.
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Table 8. Maximum concentration(PPM) of com-
bustion gas of floor finish by FT-IR

°o]&

S0 SRS

Div. CO, |HCN| HCI | NO; | HBr |C3H4O| SO, | CO
FF1 | 8,145.6 | 4.1 | 129 | 11.5| 1.8 4.6 |43.8|166.2
FR2 5,995.6 53 | 21311104 1.8 7.0 |53.1|156.4 P U . moom W W O0m o W E W E e
> . - ° : : : : " A2 WHigi
FF3 | 5,1713 | 12.0 | 172 | 192 | 1.8 5.6 |31.4|1209 (a) FF1 (b) FF2
ST
)
Table 9. Toxicity index results for floor finishes i ﬂ"‘%“u
T
R M\ﬂ M
Contents FF1 FF2 FF3 I i
‘_WWMMM
Toxicity index
maximum Value 4'2 44 7'8 ]J. e m ﬁ(( e m g
Reach time[s] 69 188 97 (c) FF3
Toxicity index(3.6) Fig. 5. Toxicity index spectrum of the floor
Reach time[s] o8 107 43 finishs

== 4 UrE}”*E}- £3] PVC7}
23E Bd7HES 9 NO,; HCN,
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ULo] 74%;41— o= L].E].u-]:}

BS 6853¢] %14 2 SAX 4 o]-8gke]
3.6% AL FStstd wiewA o] FHH E=
E—Cr 36 Eo} = YERal Jof 20 = =
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NOz, HCI=-2] fgkgi Ao =472:7.84 7t
3 L}EPMF— AR 713k 360 7P e
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20 HAA| AU ER Aik= Fig. 5.9
ER At

@) ¥ h A $E =4

Hupgd A o 79, Table 10.3 o] COx&
T = 1,340~8,596 ppmo. 2 Aj=of u; W
z}o)E YEF SiTk WF4A7| 8,596 ppmo. = 713
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Table 10. Maximum concentration of toxic gas
of wall finish by FT-IR

Div. CO, |HCN| HCI | NO; | HBr |C3H4O| SO, | CO

WF1 | 1,563.7 | 42|370| 80| 1.7 9.0 |44.6 | 1269
WE2 | 1,340.8 | 3.7 408 | 80 | 1.8 9.6 |28.3]150.2
WF3 | 55933 | 70 | 162|219 | 1.8 44 139.7 1103
WF4 | 8,596.2 | 6.2 | 166 | 10.7 | 2.2 4.7 | 49.9 | 296.1
WF5 | 22540 | 63 | 159|160 | 20 | 57 |36.7| 73.3

7] LIBH T WFIo) 15630] 20 ek
stk PVC/E A2 A sl WR2e] 79
o= HClo] ehAlEol Hlste] 207t & ghe

e gk,
WF3E A2 A] @4 5% 9 Webyl 52 5
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5,593 ppm, NO2 7} 21.9 ppm2. & t}£ ujghu}
A AZo| wlste] Adidow BA Uebd
11, BS 6853 F4 o 93] AP%EJ =4214(R)
WEJJEH 5|84k 36K 2557 UrE}
Wleh ol o4 Al 2te] Aol ol ket &
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Table 11. Toxicity index results for wall finishes

Contents WF1 | WEF2 | WF3 | WF4 | WF5

Toxicity index

. 42 4.8 55 4.6 4.4
maximum value

Reach timel[s] 95 55 351 113 85

Toxicity index(3.6)

Reach timefs] | O | 34 | 3 | 89 | 46
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Fig. 6. Toxicity index spectrum of the wall fini-
shes.
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