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IR, DSC, TGA, PCFC, SEM 183 XRDE 0|43tk WeBqAEs] Azl FT-IR#}
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ABSTRACT : Polyamic acid(PAA)/organoclay nanocomposites containing phosphorous were prepared by
solution blending of phosphorylated PAA(PPAA) and organically modified montmorillonite(O-MMT) as
a type of layered clays. The nanocomposites were characterized by FT-IR, DSC, TGA, PCFC, SEM, and
XRD. The preparation of nanocomposites was confirmed by FT-IR and XRD. SEM pictures showed that
the organoclay was dispersed well in the PAA matrix relatively. XRD results indicated that the O-MMT
layers were intercalated. The thermal stability and flame retardancy of O-MMT/PPAA nanocomposites
were higher than those of pure PAA. PCFC results also showed that the heat release capacity and total
heat release values of O-MMT 4 wit%/PPAA-0.2, 0.4, 0.6 composites were decreased with increasing
the mole ratio of phosphorous. It was found that the nanocomposite films had the potential to be used

as a fire safe material.
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Figure 1. FT-IR spectra of organoclay nanocompo-
sites(KBr).
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Figure 2. XRD patterns of PAA, O-MMT, and O-
MMT/PPAA-0.4 nanocomposites.

Table 1. XRD data of nanocomposites

Specimens Htem(unit 28 d-spacing (A)
MMT 7.00 12.61
O-MMT 5.00 17.66
PAA - -
O-MMT 1 wt%/PPAA-0.4 4.90 18.02
O-MMT 2 wt%/PPAA-0.4 4.75 18.58
O-MMT 4 wt%/PPAA-0.4 4.50 19.62
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Figure 3. DSC thermograms of O-MMT/PPAA-0.4
nanocomposites(in Na).
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Figure 4. TGA thermograms of O-MMT/PAA nano-
composites(in Na).
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Table 2. TGA data of nanocomposites(in N2)

Soecimens T T  Residue(%)

P (C)  (C)  at 875C
PAA 184 616 38.3
O-MMT 1 wi%/PAA 210 619 38.6
O-MMT 2 wt%/PAA 213 627 39.9
O-MMT 4 wi%/PAA 216 633 40.6

*: 5% weight loss temperature,
® . maximum degradation temperature in DTG curves.
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Table 3. TGA data of nanocomposites(iin N;)

Soecimens Té T  Residue(%)
P (C)  (C) at 875T
PAA 184 616 383
O-MMT 1 wt%/PPAA-02 218 618 393
O-MMT 2 wi%/PPAA-0.2 222 624 022
O-MMT 4 wt%/PPAA-02 261 628 469
O-MMT 1 wt%/PPAA-0.4 294 618 415
O-MMT 2 wit%/PPAA-0.4 309 628 44.0
O-MMT 4 wt%/PPAA-04 311 637 49.7
O-MMT 1 wt%/PPAA-0.6 342 620 44.4
O-MMT 2 wit%/PPAA-0.6 354 627 464
O-MMT 4 wi%/PPAA-0.6 377 630 50.8

*:5% weight loss temperature,
® . maximum degradation temperature in DTG curves.
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Figure 5. TGA thermograms of O-MMT/PPAA-0.4
nanocomposites(in N2).
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Table 4. Flammability of PAA and composites

HR capacity  Total HR

Specimens (T/gK) (KJ/g)

PAA 46.0 36

O-MMT 1 wt%/PAA 339 2.1
O-MMT 2 wt%/PAA 31.0 1.7
O-MMT 4 wt%/PAA 31.0 1.9
O-MMT 4 wt%/PPAA-0.2 11.0 0.6
O-MMT 4 wt%/PPAA-0.4 9.4 0.5
O-MMT 4 wt%/PPAA-0.6 5.2 0.2
PE* 1558 40.0

pC* 382 19.0

Kevlar® 292 15.0

PEEK® 163 13.0

P 29 9.0

? The values of adopted from literature”
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