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ABSTRACT

e-Caprolaclame as organic monomer was intercalated in the mterlayer space of montmorillonile and po-
Iymerized by polymerization reaction so that the inorganic polymer and organic polymer could be combined
each other by chemical bonding. The resulls of X-ray and IR analysis showed that the polymerization reac-
tion of €-caprolactame between the interlayer spaces has been performed sucessfully. In order to siudy po-
lymeric reaction product in detail we have isolated the polymerized material from the interlayer space and
analvzed it by X-ray diffractometer and [R-Spectrocopy. The comparison of these results with them of the
analyses for ihe pure polymer which has been synthesized by polymeric reaction of e-caprolactame without
montmorillonile showed that ihe obtained hoth pelymeric materials are the same compounds.
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1. XRD-patterns of [RCOCH]-Montmouillonite
with &-Caprolactarne before Polymerization a)
[RCOOH]-Montmerillonite as a starting ma-
terial. b} after Intercalation (=sample D), c)
gample D afier drying for 24 h in high va-
cuum at 65°C and d) sample D after ex-
traction with methanol and drying in high va-
cuum at 65°C for 24 h.

Fig.
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Table 1. Polymerization of &-Caprolactame in [RCOOH]-Montmorillanite (basal spacings of starting materials:
14.6 A : dried in high vacuum at 65°C, 24 h)

Basal spacings(A) of Basal spacings(A) after polymerization at
Treatment mixturel RCOOH]-mont. **
before X-ray +monomer before 2200 240:C
meagurement polymerization
at 20:C 14 h 28 h 42 h 5 h | 14 h [ 28 h | 42 h 56 h
Starting material 36.3
After poly- ~
merization 33.7 341 45.0 48.0 33.7 35.0 43.2 47.6
Dried in H.V.* = -
at 65°C, 24h 14.9 25,7 28.0 40.2 465 | 29.6 | 355 | 415 447
Sample, extr.
with MeOH, 37.2 33.8 34.0 4.2 479 | 365 | 37.2 | 43.2 47.9
wet with MeOH
Dried in awr 15.1 224 27.0 40.4 436 | 27.5 | 340 | 404 | 46.0
H.V.*,65:C, 24h 14.6 21.4 25.9 39.0 45.0 27.0 325 394 45.7
Sample, exir.
with EtOH, 36.9 33.6 34.8 44.3 349 | 372 | 432 46.7
wet with EtOH
Dried in ar 155 254 30.2 42.0 - 27.3 4.5 42.9 46.7
H.V.%.85:C, 24h 149 21.1 26.7 304 45.7 2 30.7 40.3 45.1

*H.V.=high vacuum
**Mont.=Montmorillonile

A 36 A 2 3.(1999)
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Fig. 2. XRD-patterns of [RCOOH]-Montmorillonite with
e-Caprolactame after Polymerization. a) afier
poymerization for 28 h at 240°C, b) sample a)
after drying in ngh vacuum at 65°C for 24 h, ¢)
sample a} after extraction with ethanol and dry-
ing in high vacuum at 65°C for 24 h and d) sam-
ple a) after extraction with methanol and drying

in high vacuum at 65°C for 24 h.
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XRD-patterns of [RCOOH]-Montmorillonite
with &-Caprolactame of a) 14 h, b) 28 h, ) 42
h and d) 56 h before treatment in high va-
cuum(107% torr) 2) after polymerization at
240°C and for polymerization time of e) 14 h,
f) 28 I, g 42 h and h) 56 h after treatment
in high vactuum{10~* torr).

Fig. 3.
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XRD-patterns of a) Na-Montmorillonite, dried
in high vacuum at 50C for 24 b, b) [RCOOH]-
Polyamide-Montmorillonite, polymerized for 28
h at 240°C, extraction with methanol and dri-
ed in high vacuum at 650C for 24 h, ¢) un-
soluble residue in water and NH,[HF.]-water
solution of Na-Montmorillonite after decom-
position reaction and d) unsoluble residue in
water and NHA[HF2]-water solution of
[RCOOH]-Polyamide-Montmorillonite after
decomposition reaction
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Fig. 9. Polymer, isolated from interlayer space of
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Fig. 10. Polyamide, synthesized without montmorillonite
with molar ratio of 1:10, after extraction with
water and drying in high vacuum at 65°C for
24 h.
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