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ABSTRACT

The present paper is a study on the performance characteristics of organic-inorganic hybrid flame retardants. MDF
plywood has been used, that are being used for the interior decoration of building structures, to make the samples for
experiment according to the existing or non-existing treatment of organic-inorganic hybrid flame resistants. Later, the
experiment on the measurement of flame retardant performance using a 45° flammability tester and the experiment on the
measurement of combustion characteristic using a cone calorimeter have been proceeded to confirm the performance
characteristic of organic-inorganic hybrid flame retardants. From the result of experiments, it has been confirmed that both
organic-inorganic hybrid flame retardants have merits of inorganic and organic substances, and that heat resistance,
durability and adhesiveness have been largely improved. The performance on the flame retardant has also appeared with
excellent effect such as the reduced generation of combustion gas and the decreased generation of smoke.
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(a) M-U
Figure 1. Experimental samples.
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(a) 45° flammability tester
Figure 2. Experimental equipments.
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(b) combustion gas analyzer

(c) HoS gas detector
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Table 1. Measurement Results of AFT, AGT, CL and CA

Ao FeE5Ao B3t A+ 15

Experiment Samples After Flame Time After Glow Time Carbonization Length Carbonization Area
M-U 9s 12.94 cm 104.58 cm’
M-F 0s 5.8 cm 16.0 cm’
Table 2. Maximum Production Rate of Combustion Gas
Experiment Samples COmax COnmax NOmmax NO2max HoSmax
M-U 2,179 ppm 15,000 ppm 71 ppm 75 ppm 1.5 ppm
M-F 1,651 ppm 9,000 ppm 59 ppm 62 ppm 1.1 ppm
R e A
4 I B :
" H i
T e Ly e e T e e s, v
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Figure 4. Production rate graph of combustion gas.
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Table 3. Measurement Results of TTI, HRR, THR and MLR

A

) HRR MLR
Experiment ) T . (Heat Release Rate) THR (Mass Loss Rate)
Samples (Time to Ignition) (Total Heat Release)
HRRpeak HRRmean MLRpeak MLRmean
325.0 kW/m® s 5 0254 g/s
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283.8 kW/m’ s ) 0224 g/s
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Table 4. Measurement Results of COpean, COomean, TSR and SPR

. Smoke Production Rate (SPR)
Experiment Samples COnmean COnmean Total Smoke Release (TSR)
SP Rpeak SP Rmean
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Table 5. Measurement Results of FPI and FGI

E 1 cal .
)gz:lpr;lesnt TTI HRReak Fire Performance Index (FPI) HRRpeak Hiipe : Fire Growth Index (FGI)
M-U 12 s 325.0 kW/m® 0.037 s'm*kW 325.0 kW/m® 35 s 9.286 kW/m’'s
M-F 14 s 283.8 kW/m’ 0.049 s'm*kW 283.8 kW/m’ 38 s 7468 kW/m’s
FGl&= 2| E9&EEQ HRRxa ¥ Z T EWEE =7 =4, 2Z2ulgE o83t ALEA 44 gt

9] HRRpw Time O 2 A o|E|u, Quba o & FGI gho| 7h4
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