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Abstaract : This study was performed to test the flame retardancy of zelkova
sarrata-based materials by the treatment of ammonium salts. Zelkova sarrata plate was
soaked by the treatment with three 20 wt% ammonium salt solutions consisting ammonium
chloride (AMSL), monoammonium phosphate (MAPP), and diammonium phosphate (DAPP),
respectively, at the room temperature. After the drying specimen treated with chemicals,
combustion properties were examined by the cone calorimeter (ISO 5660-1). When the
ammonium salts were used as the retardant for zelkova sarrata, the flame retardancy
improved due to the treated ammonium salts in the virgin zelkova sarrata. However the
specimen shows increasing CO over virgin zelkova sarrata and It is supposed that toxicities
depend on extents. Also, the specimen with ammonium salts showed the higher total smoke
release (TSR) than that of virgin plate. Of specimens treated with ammonium salts the
ammonium chloride handled the test side was considered a improved inhibitory effect of

combustion.

Keywords - ammonium salts, flame retardancy, total smoke release (TSR), combustion
properties
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Table 1. Properties of Zelkova Sarrata Plates Treated with 20 wt%

Ammonium Salt Solutions

Samples Chemical content
(Zelkova Sarrata) (g)
Untreated -
Ammonium chloride (NH4Cl) 0.85
Monoammonium phosphate (NH)H>PO, 0.39
Diammonium phosphate (NHy4)>.HPO, 0.31
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Table 2. Combustion Properties of Zelkova
Solutions (Part 1)

R RS

Sarrata Plates Treated with Ammonium Salt

Samples MLRmean HRRmean EHCrean

(Zelkova Sarrata) (g/s) (kW/m?) (MJ/kg)
untreaed 0.039 71.74 16.34
t-AMCL 0.029 44.44 13.36
t-MAPP 0.032 50.58 14.78
t-DAPP 0.027 45.94 14.1

t, treated; AMCL, ammonium chloride; MAPP, monoammonium phosphate; DAPP, diammonium
phosphate; MLR, mass loss rate; HRR; heat release rate; EHC, effective heat of combustion.
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Fig. 1. Mass loss curves of zelkova sarrata
Plates treated with ammonium salt
solutions at 50 kW/m’ external heat
flux. t, treated, AMCL, ammonium

chloride; MAPP, monoammonium
phosphate; DAPP, diammonium
phosphate.
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Fig. 2. CO production rate curves of zelkova
sarrata Plates treated with ammonium
salt solutions at 50 kW/m® external
heat flux.
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Fig. 3. COy production rate curves of zelkova
sarrata Plates treated with ammonium
salt solutions at 50 kW/m” external
heat flux.
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Table 3. Combustion Properties of Zelkova Sarrata Plates Treated with Ammonium Salt
Solutions (Part 2)

Samples COmean CO2mean TSR
(Zelkova Sarrata) (kg/kg) (kg/kg) CO/CO, (m*/m®)
untreaed 0.076 1.73 0.039 70.3
t-AMCL 0.1092 1.66 0.065 102.4
t-MAPP 0.1088 1.66 0.065 109.7
t-DAPP 0.1289 1.67 0.771 160.3

TSR, total smoke release.
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