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Study on the Preparation of LDPE/EVA/Clay Nanocomposites by

Masterbatch Method and Structure-Property Relationship
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(School of Material Science and Engineering, Changzhou University, Changzhou 213164, China)

Abstract : Polyethylene clay nanocomposites were prepared from melt intercalation process. Influence of two
kinds of preparation methods including masterbatch and one-step process on the dispersion state and prop-
erties of nanocomposites were compared. The dispersion state of the clay layers in matrix were evaluated u-
sing X-ray diffraction and transmission electron microscopy. The results showed that masterbatch method
is favorable to exfoliation of clay layer in LDPE/EVA matrix. The homogeneous dispersion of clay layer in
polymer matrix promotes the char formation greatly. The resulting compact and continuous char layer sup-
press the transfer of heat and oxygen effectively. The peak heat release rate (p HRR) of nanocomposites
prepared by masterbatch method was decreased by 54% relative to LDPE/EVA matrix.
Thermogravimetric analysis results indicate that clay can play a catalytic role on the promotion of char
forming reactions and so increase the residual char. The elastic modulus of LDPE/EVA/5% Clay nano-
composite is 324. 98MPa, increased by 45. 8% relative to LDPE/EVA matrix.
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Fig.1 X-ray diffraction patterns of EVA/DK2 nanocom-

posites
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Table 1 The spacing distance of EVA/DK2 nanocomposites

Sample 20/ d 001 /nm

DK2 3.52 2.51
5%DK2+95%EVA <2.0 >4. 41
10% DK2+90 % EVA 1.92 4. 60
20%DK2+80 % EVA 1. 86 4. 74
30%DK2+70%EVA 1.72 5.13
50 % DK2+50%EVA 2.08 4.24
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Fig.2 X-ray diffraction patterns of LDPE/EVA/DK2

nanocomposites from two methods
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Fig.3 TEM images of LDPE/EVA/clay composites pre-

pared from two methods
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Fig.4  Hate release rate of matrix and LDPE/EVA/

clay nanocomposites
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Fig.5 Mass loss rate of matrix and LDPE/EVA/

Clay nanocomposites
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Fig.6 Photos of

residual char of matrix and

nanocomposites after cone calorimetry tests
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Table 2 Cone calorimetry analysis data for LDPE/EVA/Clay nanocomposites
(59 TTI/s pHRR V/(kW/m?) THR? /MJ/m? AMLR® /(g/s) CO/(kg/kg)  COz/(kg/kg)
20 Y EVA-+80%LDPE 39 1506 122 22 0.033 6 2.925
5%DK2+19%EVA+76%LDPE 36 1117 120 20 0.036 3 2. 840
17%EVA/DK2+7%EVA+76 % LDPE 34 691 111 15 0. 035 6 2. 640
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Fig.7 Thermogravimetric curves of matrix and LDPE/

EVA/Clay nanocomposites
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Table 3 Mechanical properties of matrix and LDPE/EVA/Clay nanocomposites

FE i $r AR B/ MPa Wi AP 3R/ % HLPEAL i/ MPa
20 % EVA+80%LDPE 10. 8840. 97 339+31 222. 94420
5%DK2+19%EVA+76%LDPE 11.454+1.04 286428 257. 78424
17%EVA/DK2+7%EVA+76%LDPE 12.4041. 22 274427 324. 98431
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