
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 19 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

International Journal of Polymeric Materials
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713647664

FT-Raman Studies of Semi-Crystalline Nylon 6, 12 Filaments
M. Olivaresab; M. A. Mondragóna; G. Vázquez-Poloa; E. Martínezc; V. M. Castañoa

a Instituto de Física, UNAM, Querétaro, México b Fac. de Ciencias Químicas e Ingeniería (UAEM), Av
Universidad 1001, Cuernavaca, Mex. c Industrias Negromex, Altamira Tams., Mexico

To cite this Article Olivares, M. , Mondragón, M. A. , Vázquez-Polo, G. , Martínez, E. and Castaño, V. M.(1998) 'FT-Raman
Studies of Semi-Crystalline Nylon 6, 12 Filaments', International Journal of Polymeric Materials, 40: 3, 213 — 218
To link to this Article: DOI: 10.1080/00914039808034839
URL: http://dx.doi.org/10.1080/00914039808034839

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713647664
http://dx.doi.org/10.1080/00914039808034839
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Inrern. J .  Polymeric Mafer. ,  1998, Vol. 40, pp. 213-218 
Reprints available directly from the publisher 
Photocopying permitted by license only 

0 1998 OPA (Overseas Publishers Association) N.V. 
Published by license under 

the Gordon and Breach Science 
Publishers imprint, 

Printed in India. 

FT-Raman Studies of Semi-Crystalline 
Nylon 6,12 Filaments 

M. OLIVARES~~~,  M. A. MONDRAGON~, G J ~ Q U E Z - P O L O ~ ,  
E. MARTiNEZ' and V. M. CASTAtbas* 

alnstituto de Fisica, UNAM, A,/? 1-1010, Queretaro, Qro-76001, Mexico; 
bFac. de Ciencias Quimicas e lngenieria (UAEM), Av Universidad 1007, 
Cuernavaca, Mex. 62215; 
clndustrias Negromex, Carr. Tampico-Mante km 28.5, Altamira Tams. 11700 Mexico 

(Received 23 July 7997) 

Semicrystalline nylon 6,12 filaments were analyzed by Raman spectroscopy at two 
different orientations with respect to the exciting laser beam: either with the fiber axis 
parallel or perpendicular to the beam. The Raman spectra show differences between 
these two orientations, demonstrating the feasibility of this technique for studying 
molecular anisotropy. The relative intensities of the principal bands at each orientation 
are described. Also, X-ray diffraction data are presented to corroborate the anisotropy 
of the fibers. 

Keywords: Nylons; Raman spectroscopy; X-ray diffraction 

INTRODUCTION 

Raman spectroscopy has been successfully applied to the study of 
polyamides synthesized either by self-condensation of an w-aminoacid 
or from polymerization of their cyclic anhydro-derivatives. In parti- 
cular, to the so called double number nylons, with general structure 
-[NH-(CH2)x-NH-CO-(CH)2)y40],- which are of special 
relevance for their practical applications. Among this type of polymers, 
nylon 6 , 6  and nylon 6,lO have been previously studied by dispersive 
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Raman spectroscopy [I]. The application of the relatively new FT- 
Raman technique to this type of materials has proved to be quite 
convenient in terms of the fast acquisition times, absence of fluorescence 
and good quality of the data obtained, as can be noticed from the reports 
of several double number nylons found in the literature [2]. In the case of 
nylon fibers or filaments, the extrusion process by which these are 
obtained is known to induce a preferential orientation of the polymer 
chain along the main axis of the fiber. It has been shown in the past, that 
it is possible to observe orientation effects by dispersive Raman of drawn 
polymers [3]. In the present work, the Raman spectra of nylon 6,12 
fibers, commercially known as Zytel, were analyzed at two different 
orientations with respect to the incident laser light by using FT-Raman 
spectroscopy. 

EXPERIMENTAL 

Filaments of commercial semicrystalline nylon 6,12, 0.20 mm in 
diameter (Dupont, ZYTEL 158), were employed. To perform the 
Raman study the fibers were cut to 10 cm length and join together in a 
tight bundle. A tight bundle of fibers of about 0.5 or 3 cm in diameter 
was placed in the sample compartment for the perpendicular and 
parallel measurements, respectively. The FT-Raman measurements 
were carried out on a 910 Nicolet FT Raman bench, equipped with a 
Nd:YV04 laser emitting at 1064nm. A 180" refractive optical 
configuration was used, in which the detection takes place along the 
direction of the incident light. 

Two orientations of the fibers were analyzed: a parallel one, in 
which the laser light was parallel to the axis of the fibers and a 
perpendicular one, with the laser light perpendicular to the same axis. 
Raman spectra were taken with a resolution of 4 cm-' and a laser 
power of 400 mW. 

Typically, 200 scans were taken in an 8 min. routine for each spectrum. 
The Raman data were subjected to a correction procedure which takes 
into account the variation with frequency of the interferometer 
throughput, the transmission characteristics of the filters and the 
detector sensitivity. The X-ray diffraction experiments were performed 
on a Siemens D-5000 diffractometer in the 2" to 70" range at a scanning 
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rate of 4"/min. in two orientations: parallel and perpendicular to the 
fiber axes. 

RESULTS 

The Raman spectra of nylon 6,12 filaments obtained for both 
orientations, parallel and perpendicular, as described above, are 
shown in Figure 1. 

Table I summarizes the relative intensities of the main bands for 
both spectra along with a tentative assignment. All intensities are 

3400 2910 2420 1930 1440 950 460 

RAMAN SHIFT (cm-1) 

FIGURE 1 Raman spectrum of nylon 6,12 fibers oriented (a) with the fiber axis 
parallel to the incident laser light. (b) with the same axis perpendicular to the incident 
light. 
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FIGURE 2 X-ray diffraction patterns of the semicrystalline nylon 6,12 fibers taken (a) 
parallel to the axes of the fiber (b) perpendicular to the same axes. 
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