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Abstract

Poly (vinylidene chloride-co-vinyl chloride, PVDCB)/clay
nanocomposites were prepared by melt blending of the polymer
with an organically modified hectorite (SPN), in the presence of
dioctyl phthalate (DOP) where acted as a plasticizer. The
nanostructure of the PVDCB/SPN nanocomposites was
characterized by wide angle X-ray diffractometer (XRD) and
transmission electron microscope (TEM). It was found that the
exfoliated structures in PVDCB/SPN nanocomposities. Thermal
stability of PVDCB/SPN nanocomposites was evaluated by
thermogravimetric analyzer (TGA). The melting crystallization
behavior of PVDCB/SPN nanocomposites was evauated by
modulated differential scanning calorimeter (MDSC). Results
showed that, in nitrogen, PVDCB/SPN nanocomposites
demonstrated a one-step therma degradation behavior. In Air,
PVDCB/SPN nanocomposites presented a two-step thermal
degradation behavior. PVDCB/MEE nanocomposites reduced
flammability as the amount of SPN increased. Below 5 wt% of
SPN, the melting point and the crystallinity of PVDCB/SPN
nanocomposites decreased with SPN content.
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Table 1. Elementary analysis of VDC-VC copolymer
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Figure 1. XRD patterns of PVDCB-DOP-SPN nanocomposites

with various SPN contents: (a8) PVDCB-15-0; (b)

PVDCB-15-3; (c) PVDCB-15-5; (d) PVDCB-15-§;

(e) SPN.

Figure2. TEM micrographsof PVDCB-15-5 nanocomposites
at low magnification.(20,000 X)

Figure3. TEM micrographsof PVDCB-15-5 nanocomposites
at high magnification.(300,000 X)

Table2. TGA data of PVDCB-DOP-SPN nanocomposites treated

in nitrogen.
Sample T10% A weight Char
(C) (%) (700C)
(%)
SPN 322.54 49.43 37.69
PVDCB-15-0 227.62 51.25 20.48
PVDCB-15-3 225.11 51.33 22.31
PVDCB-15-5 226.08 50.71 23.14
PVDCB-15-8 226.79 49.51 24.12

Aweight: weight loss at the first peak of DTG thermogram

Table 3. TGA/DTA data of PVYDCB-DOP-SPN nanocomposites

treated in air.

Sampl e TlO % Ao Tbi pr Char
(C)  Wweight () (C)  (700C)

(%) (%)

SPN 245.05 ---- ---- ---- 37.07

PVDCB-15-0 227.62 22.57 421.63 530.90 0

PVDCB-15-3 222.60 20.05 421.78 537.44 1.153
PVDCB-15-5 222.05 19.13 430.79 549.94 1.921
PVDCB-15-8 22335 1849  469.09 591.56 3.159

A, Weight: weight loss at the second peak of DTG thermogram

Ty initial temperature of the combustion
Thp: peak temperature of the combustion

Table 4. MDSC data of PV DCB-DOP-SPN/or MEE

nanocomposites.
Sample Tm AHp, Tm AHp,
(C) ) (C) )
(SPN)  (SPN) (MEE)  (MEE)
PVDCB-15-0 15252 21.75 152.52 21.75
PVDCB-15-3 149.82 1437 152.99 15.89
PVDCB-15-5 148.02 14.10 153.17 15.37
PVDCB-15-8 149.02 1292 152.81 15.64

AHp,: heat of fusion
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Figure4. TGA-DTG thermograms of PV DCB —-DOP -SPN
nanocomposites treated in nitrogen.
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Figure5. DTA thermograms of PVDCB-DOP -SPN
nanocomposites treated in nitrogen.
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Figure6. TGA-DTG thermograms of PV DCB- DOP-SPN
nanocomposites treated in air.
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Figure7. TGA -DTG thermograms of PVDCB-15-5 and SPN
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DTA thermograms of PVDCB- DOP -SPN
nanocomposites treated in air.
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nanocomposites treated in nitrogen.



