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This  Application  Note  describes  the  Raman
spectroscopy identification of polymers such as
ABS,  PE,  PS,  PET  and  PMMA  in  various  dyes.
Rapid and non-destructive determination takes
place  after  a  suitable  spectrum  database  has

been created.  Measurements with the Raman
spectrometer  Mira  M-1  require  no  sample
preparation  and  provide  immediate  and
unambiguous results.

INTRODUCTION
Today’s industry, but also daily life, cannot be
imagined without polymers. Handheld Raman
spectroscopy  is  uniquely  suited  for  the
identification  of  commonly  used  polymers,
because  evident  results  are  obtained  within
seconds. Furthermore, because Raman analysis
is nondestructive, later use or recycling of the
sample remains unrestricted.
In this study, a library of widespread polymers of
different colors was built and subsequently used
for  the  identification  of  unknown  polymer
samples. Figure 1. Raman spectra of differente polystyrene samples

All spectra were measured using the Mira M-1
handheld  Raman  spectrometer  in  auto
acquisition mode,  i.e.,  integration times were
determined automatically. A laser wavelength of
785  nm  and  the  Orbital-Raster-Scan  (ORS)
technique were used. As many of the polymer
samples were very thin, spectra were recorded
with  the  point-and-shoot  adapter  which  is
suitable for a short working distance (SWD).
An  extensive  collection  of  ABS  (Acrylonitrile

butadiene  styrene),  PA  (Polyamide),  PC
(Polycarbonate) ,  PE  (Polyethy lene) ,  PP
( P o l y p r o p y l e n e ) ,  P S  ( P o l y s t y r e n e ) ,  P E T
(Polyethylene  terephthalate),  PVC  (Poly(vinyl
c h l o r i d e ) ) ,  a n d  P M M A  ( P o l y ( m e t h y l
methacrylate)) polymer standards and samples
of  different  colors  was  used  to  build  a
comprehensive  library  with  the  Mira  Cal
software.
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RESULTS AND DISCUSSION
For each polymer kind, one spectrum (i.e., one
color)  was  chosen,  and  these  spectra  were
superimposed. The overlay (Figure 2) shows that
each  of  the  polymers  has  a  unique  spectrum
that differentiates it  from the other analyzed
plastics.  The  spectral  area  containing  the
majority of peaks reaches from 600 to 1800 cm-

1; proving that the spectral range of Mira M-1 is
appropriate for the studied polymer samples.

Figure 2. Overlay of the spectra of selected polymer
samples (plot made with MATLAB)

The spectra of various everyday and laboratory
items of unknown polymers and different colors
(Figure 3) were checked against the library. The
library,  which  had  been  built  using  polymer
standards  of  different  colors,  was  helpful  in
identifying the test samples:  Opaque samples
were  identif ied  color-specif ical ly,  while
transparent and translucent samples were,  in
many cases, identified only as such.

Figure 3. Items measured against the library
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CONCLUSIONS

As can be seen in Figure 4, the signals of dark
samples, such as black, grey, and dark blue ones,
were  very  low  in  intensity  and  no  polymer
specific  peak  could  be  observed.  This  is  a
phenomenon  found  in  many  spectroscopic
techniques and is due to the absorption of the
laser light by carbon black.
Because  identification  of  the  dark  samples
(mainly dark grey and black) was not possible,
they were excluded from the library, and only
transparent,  translucent,  and  light-colored
samples were kept in the library.
The spectral correlation values, which indicate
how  well  the  sample  spectrum  matches  the
reference spectrum in the library, were higher
than 0.90 for all measured samples (including,
but not limited to, the ones shown in Figure 3).
All polymer samples were thus unambiguously
identified using the Mira M-1 spectrometer.

Figure 4. Overlay of the spectra various dark-colored
polymers

This study shows that Mira M-1 can be used to
identify  unambiguously  various  polymers  of
different colors by measuring their spectra and
matching them with a library. The identification
takes just a few seconds.
Problems arise only when dark-colored polymers

have  to  be  analyzed.  Such  samples  strongly
absorb the spectrometer’s laser light and thus,
some polymer-specific peaks don’t appear in the
spectrum.  Dark-  colored  samples,  therefore,
cannot be identified by Raman spectroscopy.

CONTACT

瑞士万通中国
北京市海淀区上地路1号院
1号楼7702
100085 北京 marketing@metrohm.co

m.cn

www.metrohm.com 3



CONFIGURATION

MIRA P Advanced
瑞士万通快速拉曼分析 (MIRA) P 是一款性能大的手
持式拉曼光,可用于各材料的快速无定和,例如物有效
成分和形。MIRA P 小而固,具有高效的,配了万通独一
无二的逐格描技 (ORS)。MIRA P 符合 FDA 邦法 21
章第 11 款的定

。Advanced Package 包含一个附加透,可用它直接
分析材料或者在材料容器中分析(3b 激光器),有一个
小管支架套筒用于分析玻璃小管中的本(1 激光器)。
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