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Abstract:In order to improve the flame retardancy of Cunninghamia lanceolata (Chinese fir) wood, the
effects of Tung oil (Vernicia fordii seed oil) coating on combustion property and resistance leachability of
the woods modified by ammonium polyphosphate were examined to obtain the rule of the effect of flame
retardancy treatment on the wood properties. Wood samples of Chinese fir were modified by flame retard-
ant ammonium polyphosphate (APP) by full cell method and coated with Tung oil. The morphology char-
acterization, pyrolytic behavior,combustion performance,and leaching resistance of the treated and untreat-
ed samples were analyzed, respectively. The results showed that the limiting oxygen index (LOI) of un-

treated Chinese fir wood was 20. 2% ,and the LOI of the wood treated with 5 wt% ammonium polyphos-
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phate increased to 34. 5% ,and the flammability classification met the national requirement Bl. Tung oil
coating had a negative effect on the flame retardancy of wood, its limiting oxygen index decreased to
29. 3% ,and the flammability classification met the requirement B2. The cone calorimeter (CONE) results
showed that the flame retardant samples were smoldering in the whole test process,the HRR curve was a
straight line,and the peak heat release rate (PHRR) decreased by 85. 36 % compared with the wood with-
out the flame retardant treatment. Also, the total heat release (THR) and smoke density rating (SPR) had
similar changes with heat release rating (HRR) ,and the total smoke production (TSP) also decreased sig-
nificantly. The thermal gravimetric analysis (TG-DSC) results showed that the weight loss rate of the
flame retardant treated sample coated with Tung oil at 8000C was only 74. 18% of the wood without the
flame retardant treatment,and the carbon residue increased from 15.75% to 37. 95%. Tung oil coating can
improve the resistance leachability of APP,but there is no significant improvement in the mechanical prop-
erties of wood. The results indicate that flame retardant treatment of wood is of great significance to delay
the combustion behavior of wood in fire,and provide important theoretical basis and reference for realizing
theoretical guidance for the production and application of comprehensive functional improvement of wood.
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Table 1 Drug loading rate and limiting oxygen index (LOID) of

Chinese fir treated with different modification treatments
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Fig. 1 SEM of untreated Chinese fir
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Fig. 2 EDS of flame retardant treated Chinese fir
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Fig. 3 Comprehensive thermal analysis results of Chinese fir before and after flame retardant treatment
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Table 1 CONE test data of Chinese fir treated with flame retardant coating with Tung oil
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Fig. 4 CONE results of untreated and flame retardant treated Chinese fir
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Fig. 6 Resistance leachability of flame retardant
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