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Combustion Retardation Effects of Metal Salts Using Impregnation
Method
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Abstract : The purpose of this study was to examine effects of combustion retardation for paper filter impregnated metal
salts by measurement of extinguishing concentration, CO concentration, and limiting oxygen index(LOI, ASTM D 2863).
And thermal stability analysis using DSC was carried out. In case of extinguishing concentration, NH{H:PO, showed
excellent effect of combustion retardation. The result of LOI measurement showed that metal salts possessed good effect
of combustion retardation. And thermal analysis using DSC showed that these metal salts possessed thermal stability. In
case of CO concentration, CO concentration was increasing because of imperfect combustion process due to combustion

retardation effect of metal salts.
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(1) Filter (2) Thermometer
(3) Data Aquisition (4) Blower

(5) Fan (6) Honeycomb
(7) Gas Analyzer (8) Thermocouple

Fig. 1. Schematic diagram of the experimental apparatus.
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Fig. 2. Extinguishing concentrations of metal salts.
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Table 1. Result of DSC analysis

Thermal . | Endothermic
Metal Sats |  Degradation E‘]‘,‘;’kﬂ‘eﬂ"a“ Quantity
Temp. [K] [mW]
K3PO;4 384.6 4416 14.43
NHH:PO, 3321 4249 513
K;HPO,4 3529 545.5 23.31
KCl 352.1 408.4 1.05
KaSOs 514.7 686.9 6.34
Paper Filter 340.2 418.1 3.86
DSC Name: 0SC6-1 Semple: KeHPO4
g:;:'n‘ 98/12/11 09:56 :::2:';(";. 10.000 ng
LR} ————  0.000 mg)
20C Sempling: 0.5 sec
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Fig. 3. DSC curve of potassium phosphate, dibasic (KeHPOs).
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Fig. 4. DSC curve of potassium phosphate, tribasic (KaPQa).

Aot Ets|x], 193 M1Z 20044

P
Aol oA

AN =1

DSC Name : osca-2  Semple 2504
Date 98/12/11 01:55  Weignt 10.000 mg
Comment: ———————————  Reference
0. 4OLE e ( 0.000 g}
20 Sempling: 0.5 sec

600 Or 15, 50

450.0F  11.50]

i
& DSC m¥

150. 0l 9.50)

0.0 3216 5
7.67 21.84 28.92

"0.58 T
SEIXO T S5C-5000 TIKE min

Fig. 5. DSC curve of potassium sulphate (K2SOx).
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Table 2. Result of LOl measurement

Metal Salts LOL? [%] LOL® [%]
KiPO, 23 30
NHH,PO, 23 31
K.HPO, 23 26
KCl 23 28
KaSO4 23 26
* LOI of paper filter

® LOI after impregnating metal salts
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