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1. 771 Fol2-2ERI 2 YolE FN3FES] YA 2
71 Fol&-{7] EA-BERDRYolE 133 ES] §4

A. 7] Fol2-ZERID R YolE F 73131 E 9] A
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—. Na-Montmorillonite

- 771 &l
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Csz-II\f-(CHz)w-COOH Br~ (°]3 [RCOOH] BrZ €94 A+2)
"CH3

[(10-Carboxy-n-decyl)dimethylethylammonium bromide)]

B. f71%o]l &-f7 18R -RERA R 1}o]lE 2733 E9 A
([RCOOH]- ¢ -Caprolactame-Montmorillonite)
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X-ray #4443
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Figure 1: XRD-patterns of [RCOOH]-Montmox\'illonite with £-Caprolactame before
Polymerization '
a) [RCOOH]-Montmorillonite as a startinig material
b) after Intercalation (= sample D)
c) sample D after drying for 24 h in high vacuum at 65°C
d) sample D after extraction with methanol and drying in high vacuum
at 65°C
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Table 1 : Polymerization of eé-Caprolactame in [RCOOH]-Montmorillonite
(Basal Spacings of Starting Materials :

14.6 A ; dried in High vacuum

at 65°C, 24h)

Basal Spacings(A)  Basal Spacings(A) after Polymerization at
Treatment before of
X -ray Mixture[RCOOH] -
Measurement Mont.” + Monomer 9290°C 240°C

before Polymeriza-

tion at 20°C

14h (26h {42 h |56 h {14 h 28 h |42 h |56 h

Starting Material 36.2
after 33.6 | 34.0 | 44.9 | 47.8 | 33.6 | 38.8 | 43.1 | 475
Polymerization .
dried in H.V." at 14.8 25,51 28.1 | 40.2 | 46.3 | 29.4 | 35.3 | 41.5 | 44.5
65°C, 24h
Sample,
extr. with MeOH,
wet with MeOH 37.3 33.7 1339 |44.0 | 47.8 | 36.3 | 37.0 | 43.1 | 47.8
dried in Air 15.0 22.3126.9 | 40.3 | 43.5 | 27.3 | 33.9 | 40.3 | 45.8
H.V." 65°C, 24h 14.5 21.3 | 25.7 | 38.9 | 44.9 | 26.8 | 32.3 | 39.3 | 45.5
Sample,
extr. with EtOH,
wet with EtOH 36.8 38.4 | 34.7 | 44.1 | - 34.7 1 37.0 | 43.1 | 46.5
dried in Air 15.8 25.2 | 30.0 | 42.7 | - 27.1 | 34.7 | 42.7 | 46.5
H.V.",65°C, 24h 14.8 20.1 | 26.5 | 39.3 | 45.5| 26.5 | 32.0 | 40.0 | 44.9
* H.V. = high vacuum
** Mont. = Montmorillonite
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Figure 2: XRD-patterns of [RCOOHI-Montmorillonite with e-Caprolactame after

Polymerization .

a) after poymerization for 28 h at 240°C‘ _

b) sample a) after drying in high vacuum at 65°C for 24 h

¢) sample a) after extraction with ethanol and drying in high vacuum at 65°C
for 24 h

d) sample a) after extraction with methanol and drying in high vacuum at
65°C for 24 h
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Figure 3: XRD-patterns of [RCOOH]-Montmorillonite with ¢é-Caprolactame
1) after polymerization at 240°C and for polymerization time
of a) 14h b) 28 h ¢) 42h d) 56 h
before“treatment in high vacuum
2) after po]ymérization at 240°C and for polymerization time
of e 14h f) 28h g) 42h h) S6h
after treatment in high. vacuum
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Table 2 : C, H and N-Analysis Results for the Isolated Polyamide (in %)

Polyamide from the

polymerization without Polyamide, isolated from the Interlayer

Montmorillonite Space of Montmorillonite

1:10° 1:50" * 240°C
| 14h . 28h . 42h 56h

C 61.55 60.81 62.21 61.46 61.65 62.72
H 9.77 9.95 10.16 9.95 9.80 10.25
N 10.77 11.30 10.14 10.56 10.61 [ 10.63
3 82.1 32.1 | 82.5 82.0 82.1 | 83.6

x Molratio [RCOOH] Br : &-Caprolatame, taken for the polymerisation
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Figure 4: XRD-patterns of

‘a) Na-Montmorillonite, dried in high_vacuum at 65°C for 24 h

b) [RCOOH]-Polyamide-Montmorillonite, polymerized for 28 h at 240°C,
extraction with methanol and dried in high vacuum at 65°C for 24 h

¢) unsoluble residue in water and NHi[HF2]-water solution of Na-
Montmorillonite after decomposition reaction

d) unsoluble residue in water and NH4[HF2]-water solution of ERCOOH]-:
Polyamide-Montmorillonite after decomposition reaction
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Figure 6: [RCOOH]-Montmerillonite

.
+ { } — + +

1600 1200 800 400 cm™

3
g

4000 ~ - 3000 2000
V .

Figure 7: [RCOOH]-Polyamide-Montmorillonite, polymerized for 28 h at 240°C,
extraction with methanol and dried in high vacuum at 65°C for 24 h
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Figure 8: Unsoluble residue in water and NHy{HF2]-water solution of {RCOOH]-
Polyamide-Montmorillonite after decomposition reaktion
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Figure 9: Polymer, isolated from interlayer space of montmorillonite
(original polymerization in interlayer space at 240°C for 28h, extraction
with methanol, then isolated by NH.[HFz]-process) '
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Figure 10: Polyamide, synthesized without montmorillonite with molar ratio of 1 : 10,
after extraction with water and dried in high vacuum at 65°C for 24 h -
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6. 2 &

Na-Montmorillonite2} (10-Carboy-n-decyl) dimethylammonium ion¥& W§A1#H 442
organophilic montmorillonite((RCOOH]-Montmorillonite)ol 7] ¢# 3} e-caprolactame® %
oz ArYdAA, o] F7]FEAE montmorillonite$t #7] Z¥#2] polyamidert 42 @€
B -F71ZEA ¢ EAES YAHZA 9.

ZEAEHC] YAHAEIE U] H8 X-AHHEHE ¢ 23 nEAEE S5
Aol Azyd E¢EAd Uy 27AYs 14.6A01dY Aol ZEA S S Y FHo= 2} A
F2A(wet, X, extraction F)ol =z} 20-4842 WL Wl FA LAY g3t &
3] WbgAZre] WLF Aol RAFA GFofA Age FTAEIN o o FeHE
gy Fch o]l# ¥ FHe) R-EHIAFZRE FUAFYEY S0l ZEARFTuS] A
THLE o] FFET ¢ 4 A4

ZEAGSANEST F o AN BHZAEY] {8 ZEAEIAE SUREEY FAZRY
FHAA X-AHAHEY, IREY 92 9288+ F¥ssion], = oj8 nHmdr] s
montmorillonite?} ¢ A 3tel4 e-Caprolactamest ZEAIFAA @ EFLZEZ} o3
SdF g o® BN, ol dataR R Aol ¥l o3 SPH2E YAHY F 2EH
E4o] TUF IFEE gFHAU.
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