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ABSTRACT

Recently, the importance of flame retardation treatment technology has been emphasized due to the increase in
urban fire accidents and fire damage incidents caused by building exterior materials. Particularly, in the utilization
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of wood-based building materials, the flame retarding treatment technology is more importantly evaluated. An
Intumescent system is one of the non-halogen flame retardant treatment technologies and is a system that realizes flame

retardancy through foaming and carbonization layer formation. To apply the Intumescent system, composite material

was prepared by using Ethylene vinyl acetate (EVA) as a matrix. To enhance the flame retardant properties of the

Intumescent system, a nano-clay was applied together. Composite materials with Intumescent system and nano - clay

technology were processed into sheet - like test specimens, and then a new structure of cross laminated timber with

improved flame retardant properties was fabricated. In the evaluation of combustion characteristics of composite materi-

als using Intumescent system, it was confirmed that the maximum heat emission was reduced efficiently. Depending on
the structure attached to the surface, the CLT had two stages of combustion. Also, it was confirmed that the maximum

calorific value decreased significantly during the deep burning process. These characteristics are expected to have a de-

layed combustion diffusion effect in the combustion process of CLT. In order to improve the performance, the flame

retardation treatment technique for the surface veneer and the optimization technique of the application of the compo-

site material are required. It is expected that it will be possible to develop a CLT structure with improved fire

characteristics.

Keywords : cross laminated timber, flame retardant, Intumescent composite, nano-clay
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Table 1. Characteristics of clay (SIME) used in flame retardant composites

Structure Na0.7 (Mg2.65Si4) O10F2
Cation exchange capacity (meq/100 g clay) 101.7
doo1 (A) 12.6
Particle size (nm) ~1200
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Table 2. Composition ratio of EVA/Intumescent/nano-clay composite

Samples ‘ Nan.o-clay (20%) EVA MA-g-EVA PER : MEL : APP
dispersion EVA (wt.%) (Wt.%) (phr) [1:1:3](phr)
EVA 0 100 0 0
E/I composite 10 0 100 0 10
E/I composite 20 0 100 0 20
E/I composite 30 0 100 0 30
E/l composite 40 0 100 0 40
INC composites 1 5 95 5 40
INC composites 3 15 85 5 40
INC composites 5 25 75 5 40
INC composites 7 35 65 5 40
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Fig. 1. Flame retardant mechanism of EVA/
Intumescent / nano-clay composite (a) Fire exposure
(b) thermal conduction delay by nano-clay (c)
Intumescent foaming (d) formation of carbonization
layer and isolation layer.
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Fig. 2. CLT sample pictures and structural diagrams
with 2-layer core and face veneer.
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Fig. 3. TGA evaluation result of EVA/Intumescent
composite.
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Fig. 5. Burning residue after Cone Calorimeter test.
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Fig. 9. The mechanism of early NH; formation by the reaction of APP and PER (a) Self-condensation of NH;

(b) Condensation reaction by mutual reaction.
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