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A Study on the Preparation ard Flame Retardancy of Compatibilized
Blend/Layered Silicate Nanocomgposites with Inorganic Flame Retardant
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Abstract : Olefinic compatibilized blend(R-PP/R-PE)/layered silicate composites have been prepared by melt interca-
lation technique directed from Na* montmorillonite(MMMT) or organophilic montmorillonites while using magnesium
hydroxide as flame retardant. Morphology and flammability properties were characterized by X-ray diffraction(XRD),
transmission electron microscopy(TEM), scanning electron microscopy(SEM), thermogravimetry analysis(TGA), limit-
ing oxygen index(LOI), UL94 test. It is found that the compatibilized blend/layered silicate(Cloisite 20A) nanocompo-
sites have a mixed immiscible-intercalated structure and there is better intercalation when a compatibilizer is com-
bined with the polymer and layered silicate to be melt blended. A very large increase in the LOI value was observed
with hybrid filler addition and further enhancement in thermal stability and compatibility of blend was obtained for
the compatibilized blend containing small amount of layered silicate.

Key Words : nanocomposite, layered silicate, compatibility, polymer blend, flame retardancy, magnesium hydroxide,
LOI, UL94 burning test
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Fig. 1. Twin-screw temperature profile for preparation of nano-
composites.
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Table 1. 20 and d-spacing for layered silicates

Layered silicate 26, degree Basal spacing(A)
Cloisite Na* 7.23 122
Cloisite 20A 345 256
Cloisite 25A 4.05 21.9
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Fig. 2. XRD patterns of layered silicate and c-blend/layered
sificate nanocomposites.
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Fig. 3. Comparison of XRD patterns according to formutation
of composites ; (a) noncompatibilized blend(95)/Cloisite
20A(5), (b) compatibilized blend(95)/Cloisite  20A(5),
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Fig. 4. Transmission Electron Micrograph of the C-blend/Claisite
20A nanocomposites (X30,000).
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Fig. 5. SEM micrographs of clend and c-blend/layered silicate
(X5,000).

(d) C-blend/Cloisite 25A
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Table 2. TGA data of nanocomposites

Formulation Tol(C)  Tos(C) 6%3"3&(*}/1)
c-blend(100) 328 407 04
c-blend(95)/Cloisite Na’ 375 412 5.2
c-blend(95)/Cloisite 25A(5) 389 425 5.2
c-blend(95)/Cloisite 20A(5) 424 460 56
c-blend(55)/Cloisite 20A(5) "
IMg(OH):(40) 423 465 5
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Fig. 7. TGA curves of nanocomposites ; (@) ¢-blend(100), (b}

c-blend(@5)/Cloisite 20A(5), (c) c-blend(55)/Cloisite 20A

(5)/Mg(OH)2(40).
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Fig. 8. DSC curves of nanocomposites without Mg(OH)z accor-
ding to the content of layered silicates.
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Table 3. LOI values and UL94V rating of composites according
to different formulation
Mg(OH): LOI UL%4

c-blend Layered silicate

k)

[=3

(wt.%) (Wt.%) (Wt.%) (Vol%)  Rating
100 - - 18.0 Fail
55 - 45 235 Fail
95 5(Cloisite Na') - 19.5 Fail
55 5 40 245 V-2
95 5(Cloisite 20A) - 21.0 Fait
55 5 40 275 V-0
95 5(Cloisite 25A) - 19.5 Fail
55 5 40 24.5 V-2

Heat Volatile

Heat Volatile

Fig. 10. Schematic representation of the ablative reassemblina
mechanism of a nanocomposite during combustion™.
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