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Table 1 The mechanical properties of composites with different kinds of plasticizers
Sample HDPE ( phr) Lignin ( phr) Plasticizer( phr) Elongation at break (% ) Tensile strength( MPa)
1* 100 0 0 269. 10 22.33
2% 80 20 0 83.81 24.02
37 80 20 2.5 DOP 105. 21 19. 39
4*% 80 20 5.0 DOP 125.26 18.27
57 80 20 7.5 DOP 146.28 16. 88
6" 80 20 5.0 DBP 93.49 20. 64
77 80 20 5.0 ESO 89.29 17. 49

T 41.4% ; DBP W3 SRR L DOP 2% 3% F2 %
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Fig. 2 Apparent viscosity of composites
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Table 2 The Carreau index of composites

Sample HDPE ( phr) Lignin ( phr) DOP( phr) 1 (Pa-s) n A R?
1* 100 0 0 1.268 x 10* 0.32 3.22 0. 9982
2# 80 20 0 6.318 x 10* 0.30 5.47 0.9984
3* 80 20 2.5 4.577 x 10* 0.33 4.91 0.9982
4* 80 20 5.0 2.548 x 10* 0.38 4.17 0. 9982
57 80 20 7.5 2.297 x 10* 0.42 4.13 0. 9982
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Fig. 3  Strain amplitude scan of composites
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Fig. 4 Frequency (w) dependence of G’ (a)and G" (b)

for composites
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Fig. 5 Frequency (@) dependence of ™ for composites
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Fig. 6 The function mechanism of plasticizer in composites
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The Effect of Plasticizer on the Properties of Alkali
Lignin/HDPE Composites

. 2 .. 2 .o 2 . 2 . . 2 %
Ming-song Zhou'? | Zhang-jian Sun'?, Dong-jie Yang]‘ , Jin-hao Huang'?, Xue-qing Qiu"
(' School of Chemical and Energy Engineering , * Guangdong Provincial Laboratory of Green Chemical Technology ,

South China University of Technology, Guangzhou 510640 )

Abstract Alkali lignin/HDPE composites were prepared respectively with dioctyl phthalate (DOP) , dibutyl
phthalate (DBP) and epoxidised soybean oil (ESO). The influence of plasticizer on mechanical properties of
composites was studied. The results showed that these plasticizers could increase the elongation at break of
composites and DOP had the best effect. With adding 7. 5 phr DOP, the elongation at break of composites was
146.28% , much higher than that (83.8% ) of composites without DOP. Composites were prepared with
different contents of DOP to study the influence of DOP on mechanical properties, fracture morphology and
rheological properties of composites. The mechanical properties of composites showed that the increasing DOP
content was beneficial to the increasing of elongation at break. The SEM showed that the fracture surfaces of
composites became coarser with the addition of DOP, and the toughness of composites increased. The
rheological properties showed that the addition of DOP can lower the apparent viscosity () and complex
viscosity (") of the composites, and the linear viscoelastic region turned narrow, the storage modulus (G")
and the loss modulus ( G") also gradually declined with the increasing DOP content. According to the analysis
it was concluded that DOP can adsorb on the surface of lignin particles and suppress the agglomeration of lignin
particles in HDPE, which may improve the dispersion of lignin particles in HDPE and reduce the interaction
force between the lignin molecules and the molecular chains of PE, thus the mechanical properties and
rheological properties of the composites were improved.
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