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Tab.1 Main absorption peaks of FT-IR for EVA

Parts of polyethylene

Parts of vinyl acetate

Wavenumber /cm’!

Type of groups vibration

Wavenumber /cm” Type of groups vibration

2930 sC—H
2855 as C—H
1462 as C—H
1370 sC—H
720 as C—H

1740 s C=0
1240 as C—0—C
1020 sC—0—C
610 C=0
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Fig.1 FT-IR spectra of pure EVA and sample A
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Tab.2 Cross-linking degree of Pure EVA, sample A, sample

B and sample C
Sample Gel content / %
Pure EVA 0
A 99.3
B 0
C 98.8
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Fig.2 Rheological properties of pure EVA, sample B and sample C
(a): complex viscosity; (b): storage modulus
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Tab.3 TG and DTG data of sample B and sample C

Samples Ts'/C T."/C MMLR\/(%*min™) Solid residue at 800 C /%
B 311 324 0.2911 56.34
C 329 335 0.2031 58.85

* temperature of 5% mass loss; " temperature of the maximum mass loss; MMLR: maximum mass loss rate
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Fig.3 TGA-DTG curves of sample B (a) and sample C (b)
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Fig.4 Flexural strength of sample B and sample C at different tem-
peratures
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Fig.5 Surface images of the samples. Sample B after firing at (a)
600 ‘C, (b) 800 C and (c) 1000 C; sample C after firing at
(d) 600 C , (e) 800 Cand (f) 1000 C
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Fig.6 Self-supporting of sample B and sample C residues at different calcined temperatures
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Fig.7 Anti-dripping performance of samples (a) B and (b) C
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Preparation and Properties of Ceramifiable Ethylene-Vinyl Acetate Copolymer
Composites with Three Dimensional Cross-Linking Structures

Yanhua Bao, Dong Zhao, Yucai Shen, Tingwei Wang
(College of Materials Science and Engineering, Nanjing Tech University, Nanjing 210009, China)

ABSTRACT: The ceramifiable ethylene- vinyl acetate copolymer (EVA) composite with three dimensional cross-
linking structures was prepared by using bis(tertbutylperoxy) diisopropyl benzene (BIPB) as cross-linking agent. The
FT-1IR spectra and the value of gel content as 99.3% prove that the cross-linking structures are formed. The cross-
linking degree in the EVA matrix with silicate glass frits (SGF) and ammonium polyphosphate (APP) as additives was
studied. The value of gel content as 98.8% suggests that the SGF and APP show no effect on the cross-linking
reaction. Dynamic rheological analysis show that the cross-linked EVA composite has the higher shear viscosity and
melt strength than the unmodified EVA composite. Thermogravimetric analysis (TGA) results indicate that the cross-
linking modification can improve the thermal stability of the composite. The cross-linked EVA composite exhibits a
higher T, (Ts = 329 C) than the unmodified EVA composite (73 = 311 ‘C). The fire resistance test show that the
flexural strength of ceramics residues of the cross-linked EVA composite increases with the increase of ablation
temperature, the flexural strength is 1.94 times that of the unmodified sample at 1000 ‘C, and can well support the
mass of the residues in the ablation process, which is also shown by SEM that the surface structures of the residues
of the cross-linked EVA composite is more continuous and compact at corresponding temperatures than unmodified
sample. Therefore, the cross-linking structures in the matrix improve the fire resistance of the material.

Keywords: ceramifiable; ethylene-vinyl acetate copolymer; cross-linking structures; fire resistance



