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Abstract: Wood-plastic composites (WPCs) composed of mainly wood flour and thermoplastics
have attracted considerable attentions due to advantages of cost effectiveness, high durability,
and microbial resistance. However, relatively poor fire resistance of WPCs from low thermal
stability of wood and plastics prevents further uses. This study investigated the effect of ex-
pandable graphite (EG) and aluminium hydroxide (AH)/magnesium hydroxide (MH) on the
properties of WPCs. The combined incorporation of both EG and metal hydroxide (i.e., AH or
MH) into formulations leads to higher flexural modulus of filled composites compared to neat
PP and WPC. In thermal properties, EG played an important role in improving thermal stabil-
ity of filled composites by suppressing thermal decompositions of wood and PP. Moreover, EG
showed better water absorption features. From this research, it can be said that EG and metal
hydroxides have potentials as effective reinforcement, flame retardant, and moisture barrier.
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Table 1. Formulations of wood-plastic composites filled with expandable graphite and metal hydroxides

Composition based on weight (wt%)

Sample
PP WF MAPP EG Al(OH); Mg(OH), Talc
PP 100

WPC 69 25 1 5
WPC-EG5 64 25 1 5 5
WPC-EG10 59 25 1 10 5
WPC-EG15 54 25 1 15 5
WPC-EG5-AH10 54 25 1 10 5
‘WPC-EG5-MH10 54 25 1 10 5
‘WPC-EG10-AH5 54 25 1 10 5 5
WPC-EG10-MH5 54 25 1 10 5 5
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Fig. 1. Flexural properties of PP and WPCs filled
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Fig. 2. TG curves of PP and WPCs filled with (a) EG only, (b)-(c) EG and AH/MH.
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Table 2. Temperatures at maximum rate of weight
loss in neat PP and WPCs filled with EG and
AH/MH.

Temperature at maximum rate of

Sample weight 108s (Tmax, °C)
P 441.46
WPC 450.61
WPC-EGS 454.96
WPC-EG10 457.42
WPC-EGI5 45831
WPC-EG5-AH10 45831
WPC-EG5-MHI0 463.91
WPC-EG10-AHS 456.90
WPC-EG10-MHS5 460.07
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Fig. 3. Water absorption of PP and WPCs filled with (a) EG only, (b)-(c) EG and AH/MH.
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Fig. 4. SEM images of WPCs filled with (a) no fl
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