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Flammability of particleboard paneling using resins and fire retardants

LI Xiaoping, WU Zhangkang, ZOU Quan, ZHANG Qingwei

(Yunnan Key Laboratory of Wood Adhesives and Glue Products, Southwest Forestry University, Kunming 650224,

Yunnan, China)

Abstract: To produce wood based particleboard panels with favorable fire retardant properties, the influence of
three different fire retardant agents and resins (phenol formaldehyde (PF); 4,4-diphenyl-methane diisocyanate
(MDI); and urea formaldehyde (UF) on the physical, mechanical, and flammability properties of particleboard
panels was studied. Results showed that after fire retardants were added to the particleboard panels, most of the
mechanical and physical properties of the panels decreased, but the modulus of elasticity (MOE) of the panels
with MDI significantly improved (P = 0.002). The PF resin reduced smoke density, but did not improve the
flame-retardant property; whereas, the MDI resin increased the flame-retardant property, but also increased
smoke density. For panels with flame-retardant agents, smoke density and Ol of panels with UF were 77.86%—
103.64% but without flame-retardant agents were 124.68%-153.21% . For panels with flame-retardant agents,
smoke density and OI of panels with PF resin were 27.80%—-87.53%, but without flame-retardant agents were
123.95%-142.60% . The smoke density and OI of panels with MDI and flame-retardant agents were 108.75%—
203.04%, but without flame-retardant agents were 137.50% —163.24%. Since a favorable combination of re-

duced smoke density and improved flame-retardant properties was not obtained more research should be con-
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ducted in this area.[Ch, 1 fig. 5 tab. 12 ref. ]
Key words: forest engineering; particle board panels; oxygen index; smoke density; different resin types; dif-

ferent fire retardants types
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Figure 1  Manufacturing technics of inflaming retardant particleboard panels
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Table 1 Physical and mechanical properties of particle board panel with different resin and fire retardant agents
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JOR T AR i
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7 1 1815 15.14 0.54 70.66
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Table 2 Flammability of particle board panels without fire retardant agents
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Table 3 Flammability of particle board panels with FR-A type fire retardant agents
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Table 4 Flammability of particle board panels with FR-B type fire retardant agents
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Table 5 Flammability of particle board panels with FR-C type fire retardant agents
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