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Abstract
Smitthipong, W.%, Nardin, M .2 and Schultz, J.2
Raman technique application for rubber blends characterization
Songklanakarin J. Sci. Technol., 2007, 29(6) : 1609-1618

Raman spectroscopy has been employed in a number of studies to examine the morphological
changesin a variety of materials. It is a non-destructive analysis method and an equally useful method for
the investigation of material structure. Recently, Raman spectroscopy has been developed to employ as an
imaging instrumentation. Sample surface scanning in X- and Y-axisand sample depth (Z-axis) can becarried
out by modifying the focus of the laser beam from the Raman microscope. Therefore, three-dimensional
images can be thus built by using special software. The surface and bulk properties of immiscible rubber
blend wereinvestigated by Raman spectroscopy. Theresults obtained by Raman spectroscopy were in good
agreement with those of Scanning Electron Microscope (SEM). The combination of Raman spectrometry and
SEM clearly elucidates the identification of phases between the disper sed phase and the matrix (continuous
phase) of theimmiscible rubber blends.
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Table 1. Vibrational modes of Raman principle
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Wavenumbers (cm?) Attribution
IR
2910 CH, stretch
1665 C=C stretch
1450 CH, deformation
1378 CH, deformation
HNBR
2899 CH, stretch
2855 CH, stretch
2236 C =N dretch
1440 CH, deformation
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Figure 1. Raman spectra of raw IR.
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Figure 2. Raman spectra of raw HNBR.
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Figure 3. Spectra (left) and image (right) of Raman spectrometry of the blends 50IR at the
surface.
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Figure4. Raman image at various depths of blends 50l R: (a) at surface; (b) at 2 um depth
from the surface; (c) at 4 um depth from the surface; (d) at 6 um depth from the
surface; (e) at 8 um depth from the surface; (f) at 10 um depth from the surface.

(Color figure can be viewed in the electronic version)
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Figure5. 3D images of blends 50IR present HNBR particles dispersein an IR continuous
phase with two orientations (a) and (b) perpendicular.
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Figure 6. Raman image at various depths of blends 30IR: (a) at surface; (b) at 2 um depth
from the surface; (c) at 4 um depth from the surface; (d) at 6 um depth from the
surface; (e) at 8 um depth from the surface; (f) at 10 um depth from the surface.

(Color figure can be viewed in the electronic version)
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Figure 7. Raman image at various depths of blends 20IR: (a) at surface; (b) at 2 um depth
from the surface; (c) at 4 um depth from the surface; (d) at 6 um depth from the
surface; (e) at 8 um depth from the surface; (f) at 10 um depth from the surface.

Figure8. 3D image of blends 20IR presents IR particlesdispersein a HNBR continuous phase.

(Color figure can be viewed in the electronic version)
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Al

Figure9. SEM photographs of the freezing fracture surfaces of raw rubbers and rubber
blends (original magnification x 2500): (a) HNBR, (b) 10IR, (c) 20IR, (d) 30IR, (€)
50IR, (f) 70IR, (g) 80IR,(h) 0IR; (i) IR[ « 10 um].
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