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Table 1 Detailed feed composition of different nylon 6 samples
1 2-4 5 67
€- Mother salt solution
Sample’ ”  Caprolactam PAMAM  p-Phthalic  Distilled
’ 2 g acid g waler g
LPA6 700.0 0.0 0.0 21
BPAGI % 0.5 694.4 3.5 Gl 2.1 20 ~ 30
BPAG2 % 0.5 694.9 3.5 G2 1.6 20 ~ 30
o BPAG3*0.5  695.6 3.5 G3 1.1 20~ 30
' BPAG2*0.3 696.9 2.1 G2 1.0 20 ~ 30
BPAG2 % 1.2 687.6 8.4 G2 4.0 30 ~ 40
PAMAM 2All kinds of nylon 6 were made by in situ polymerization " Acetic acid
2.1 g was used as end capping agent for every sample.
PAMAM 2L
PAMAM 220°C 2h
FTIR MFI DSC 260 ~ 270°C 1 h.
0.8 MPa.
1 3~6
230C
100°C
2 6 3 FTIR
14 ~ 16 FTIR 1
PAMAM Gl G2 G3 PAMAM. PAMAM 6 ¥y N—H 20 N—H
1
50 ~ 80C 45 min 6
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Fig. 1  FTIR spectra of linear and high flow nylon 6 20 )
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Table 2 Test results for 9 M MFI and mechanical properties of LPA6 and high flow nylon 6

Samol PAMAM content 7 M MFIT Tensile strength Elongation at Tzod impact strength

ampre W% L g x 10* ¢/10 min MPa break % kJ/m?

LPA6 0 0.86 1.27 4.52 74 183 2.22
BPAG1 * 0.5 0.5 1.0G6 0.70 0.97 7.93 74 150 2.58
BPAG2 % 0.5 0.5 2.0G 0.74 1.04 8.69 75 152 2.60
BPAG3 % 0.5 0.5 3.0G 0.75 1.06 7.95 74 115 2.75
BPAG2 % 0.3 0.3 2.0G 0.76 1.07 7.55 75 148 2.62
BPAG2 % 1.2 1.2 2.0G 0.52 0.66 17.27 65 180 2.45

6 5
6 2 Netzsch
6 STA 449C DSC  at 10 K/min
17 6 6
6 2
21 6
22
a
6 .
b PAMAM
C
2 d
=g :
Bt 6
s
0.3 wt% ~ 0.5 wt% 6
100 120 140 160 180 200 220 240
Temperature (°C)

Fig. 2 Cooling scans of samples taken from LPA6
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in situ POLYMERIZATION AND CHARACTERIGATION OF HIGH FLUIDITY
NYLON 6 CONTAINING LOW CONTENT OF PAMAM UNITS

ZHANG Fan ZHOU Li LIU Yaochi XU Weijian XIONG Yuanqin
Institute of Polymer Research  Department of Chemistry and Chemical Engineering Hunan University ~Changsha 410082

Abstract A new strategy was developed for preparation of high fluidfy nylon 6 on a large scale. Generation 1 2 3

Gl G2 G3 polyamidoamine PAMAM dendrimers reacted with p-phthalic acid by equimolar terminal groups in
water solutions respectively and mother salt solutions were then prepared. The high fluidity nylon 6 was prepared
with suitable quantity of mother salt solution end capping agent acetic acid and e-caprolactam by in siu
polymerization. By changing the quantity of mother salt solution or the generation of PAMAM dendrimers different
samples of high fluidity nylon 6 were obtained . Blue shifts were found for the peaks of NH yN—H and 26 N—H
of the high fluidity nylon 6 compared with pure nylon 6 in the IR spectra. Compared with pure nylon 6 the samples
of high fluidity nylon 6 with low content of PAMAM units 0.3 wt% ~ 0.5 wt% had greater MFI the value of MFI
was improved about 70% ~ 90% . It was also found that there was a drastic increment in MFI when the content of
PAMAM units in PA6 matrix increased from 0.5 wi% to 1.2 wt% while the molecular weight of the high fluidity
nylon 6 did not decrease. For the high fluidity nylon 6 with low content of PAMAM units 0.3 wt% ~ 0.5 wt%
the tensile strength did not decrease while the elongation at break decreased ca.20% ~ 35%  and the izod
impact strength of different kinds of high fluidity nylon 6 increased. DSC thermograms of non-isothermal
crystallization exhibited that the peak temperature of high fluidity nylon 6 was lower than that of pure nylon 6 and
the peak of crystallization curve broadened comparing with the pure nylon 6 at the same crystallization condition
which broadened more with increasing the generation or the content of PAMAM units. Broader peak means the
crystallization rate was decreased and the fluidity was improved which benefits molding of small parts with thin walls
or precision parts.
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