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Abstract : Nylon 6-g-poly(ethylene glycol)s were synthesized and characterized in this study.
The inherent viscosities of the graft copolymers were ranged from 0.4 to 0.7d1/ g in 85%
formic acid at 30°C, and the polydispersities of the graft copolymers were ranged 25 to
3.0 The effects of the molecular weight and mole ratios of nylon 6 / PEG and reaction tme
of grafting on the thermal properties and crystal structure of nyion 6-g-PEG copolymers
were investigated using differential scanning calorimetry(DSC) and X-ray diffractometer.
The melting temperature(Ty) of nylon 6 decreased whereas the Ty, of PEG increased with
increasing molecular weight of PEG, reaction time of grafting and mole ratio of nylon 6/
PEG. It was found that the grafting of PEG onto nylon 6 changes the crystal structure
of nylon 6, and grafted PEG plays defective roles to the a-crystal of nylon 6 for all the
graft copolymers regardless of the mol. wt. of PEG or mole ratio of nylon 6/ PEG,
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Table 1. Polymer Materials,
Samp.le Sample Mol.wt.® Specific TaP(C) Physical Source
notation gravity state
P1 PEG 1x10° 1.145 395 wax Hayashi
P2 PEG 2x10° 1.150 50.5 - -
P4 PEG 4x103 1.204 54.7 powder -
P6 PEG 6x10° 55.5 e -
N Nylon 6 17x10* 1.140 231.0 chip KOLON

® measured by GPC. ® measured by DSC
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Table 2. Characterization of the Nylon 6-g-PEG Copolymers.

Rigaku DenkiA}2] Model D / max-
AHg-3te] Fharake]

Samples® Znn ® My x10° Mnx10° Mw / Mn wt% of PEG
Nylon 6 0.381 0.3452 0.1732 2.00 0
N-g-P1 0.615 0.8472 0.3362 2.52 38.70
N-g-P2 0.629 0.8971 0.3632 247 43.32
N-g-P4 0.715 0.8342 0.3184 2.62 36.85
N-g-P6 0.615 0.8527 0.3267 2.61 36.60
N-g-P2(0.5) 0.430 0.5173 0.1815 2.85 5.41
N-g-P2( 1) 0.478 0.8296 0.2851 291 18.51
N-g-P2( 2) 0.509 0.7844 0.2960 2.65 20.19
N-g-P2( 5) 0.629 0.8971 0.3632 2.47 43.32
N-g-P2( 8) 0.486 0.9242 0.3851 240 48.12
N-g-P2(10) 0.431 0.8777 0.3901 2.25 50.75
N-g-P2(1/5) 0.553 0.8125 0.3250 2.50 29,88
N-g-P2(1/10) 0.629 0.8971 0.3632 247 43.32
N-g-P2(1/15) 0.481 0.8714 0.3740 2.33 49,12
N-g-P2(1/20) 0.418 0.9084 0.3951 2.29 52.35

» N-g-P1 : Nylon 6-g-PEG1000
N-g-P2(0.5) :

2|0 A12Y A6z 1988 104

PEG mol. wt.-2000, grafting reaction time-0.5 hr
N-g-P2(1/5), PEG mol. wt.-2000, mole ratio of Nylon 6/PEG 2000=1/5.
b 7inn : dl/ g in 85% formic acid at 30C
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Table 3. Characterization of the PEG Chlorinations.

PEG mol, wi, | eaction | Chlorine® Yield(%)
time(hr) content (%)
1000 1 2.75 85.1
2 311 79.7
3 4.62 780
x 5.13 740
) 6,22 820
2000 i 5,59 840
2 6.97 845
3 721 905
e 853 49,1
5 8,57 88,0
4000 2 427 92.0
3 5.27 95.0
" 5,79 83.0
5 5,54 95.0
6 7.88 89.0
6000 3 369 770
" 424 75.0
5 £.13 79.7
6 7.77 78.3
7 7.94 717

2 determined by Mohr method.
* The chlorinated PEG used for further grafting to Nylon 6.
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Nylon 6-g-Poly(ethylene glycol) 12} E 5§52 ¥4
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Nylon 6-g-Poly(ethylene glycol) 12lZE
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Fig. 6. Melting temperature of nylon 6 and PEG
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Table 4. DSC Data of Nylon6-g-PEG Copolymer.
Samples PEG Tm AH, Ny6Tn AHx AHr  AHn/ AHr  AHe/ AHr  AHp/ AHy % Crystallinity, N
N-g-Pl 4035 215 20508 1314 15.29 0.86 0.14 0.16 029
N-g-P2 5243 572 20260 1107 16.79 0.66 0.34 0.52 025
N-g-P4 5650 842 20174 964 18.06 0.53 0.47 0.87 0.21
N-g-P§ 5913 1337 20027 866 22.03 0.39 061 154 0.19
N-g-P2(05) 5099 420 21252 1225 16.45 0.74 0.26 0.34 0.27
N-g-P2( 1) 5179 477 21070 1127 16.04 0.70 0.30 0.42 0.25
N-g-P2( 2) 5301 313 20657 1347 16.60 0.81 0.19 0.23 0.30
N-g-P2( 5) 5443 527 19730 1107 16.79 0.66 034 052 0.25
N-g-P2( 8) 3517 431 18873 1187 16.18 0.73 0.27 0.36 026
N-g-P2(10) 5542 262 18800  13.14 15.76 0.83 017 0.20 029
N-G-P2(1/5) 5189 266 207.38 1307 15.73 083 0.17 020 0.29
N-G-P2(1/10) 3243 572 20152 1107 16.79 0.66 0.34 0.52 0.25
N-G-P2(1/15) 5374 1LI7 19925 764 1881 041 0.5 146 0.17
N-G-P2(120) 5488 2310 19521 521 2831 0.18 0.82 443 0.11
*/H =cal/ g
Ty =T
* g, - _ AHx
5 Crystallinity, N=—5500" Ny lon 6 Crystalline (188 9/ 8)
Ao olAE A ek oqrIM =
W7} E7beb % PEGe) Afww A4 st ' '
nylon 62 ZATE AA Pidle HTFS vE
Uit} o]AL- PEG7} AR FE o9l ghedo]
% ¥ nylon 69 A% domaind] &) ¢l l_OAE
xL&L }04 nylon 64 74781}:_ uﬂ(ﬂctd‘— o7 .
Azrgck, dollM 7157 graft COpolymergl 3 Nylon &
walel Al AAEE Table 40 A2 st 4
b=
X-Ray Diffraction 2
Q
A& 69 PEGe] X-4 3|14 patterng Fig. £
1}
109 Yep v, £
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Fig. 10, X-ray diffraction of nylon 6 and PEG
homopolymer.
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