
application note

Using the IRIS monolithic diamond ATR 
accessory, two cellulose polymer samples 
were investigated. Pure cellulose was 
distinguished from cellulose propionate 
through spectral band analysis. 
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Introduction
Polymers are ubiquitous in the food, medical, and 
scientific industries. The ability to identify different 
polymers for QC/QA is a critical step required in 
many applications. Attenuated Total Reflection (ATR) 

is a popular sampling method for FT-IR analysis 
used to chemically identify or distinguish between 
polymer samples. Here we use the IRIS monolithic 
diamond ATR to analyze solid cellulose and cellulose 
propionate copolymer samples. 

Figure 2. Chemical structure of the cellulose backbone (left) and 
substituent (right), where R = -H and R = -C3H5O corresponds to pure 
cellulose and cellulose propionate, respectively.

Experimental Conditions
Polymer samples were obtained from Scientific 
Polymer Products Inc. Within the Polymer Sample Kit, 
pure cellulose and cellulose propionate copolymer 
samples correspond to Cat# 661 and 
Cat# 321, respectively.

ATR background spectra were collected without 
any sample present. Pure cellulose and cellulose 
propionate copolymer transmittance spectra were 

Figure 1. IRIS monolithic 
diamond ATR accessory.
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collected under the same conditions using the IRIS 
monolithic diamond ATR accessory. All spectra were 
collected on a commercial FTIR spectrometer. Scans 
were acquired over 30 seconds at a resolution of 4 cm-1.

Results 

The primary vibrational bands of pure cellulose are 
highlighted in Figure 3 by the vertical gray-lines. These 
bands are associated with the free –OH stretch (3335 
cm-1), C–H stretch (2900 cm-1), and C–O primary-alcohol 
stretch (1025 cm-1).1  These vibrational bands are also 
present in cellulose propionate along with three large 
bands originating from the propionate substituent 
marked by the vertical red-lines shown in Figure 3. The 
two higher frequency propionate bands are associated 
with the C–H stretch (2940 cm-1), C=O carbonyl stretch 
(1745 cm-1). At lower frequencies, the presence 
of a polarization-dependent set of bands show up 
corresponding to the perpendicular and parallel 
oriented C–C axial stretch occurring at 884 cm-1 and 
806 cm-1, respectively.2

Figure 3. ATR spectra of cellulose (upper) and cellulose propionate 
copolymer (lower) collected with the IRIS monolithic diamond ATR 
accessory. Gray and red vertical lines distinguish the major vibrational 
bands of cellulose and cellulose propionate copolymer  
samples, respectively.

Conclusions
The IRIS monolithic diamond is an excellent ATR 
accessory for a wide range of samples including 
powders, gels, liquids, solids, and more. Specifically, 
IRIS’ QA/QC abilities have been shown by 
distinguishing cellulose from cellulose propionate 
copolymer. Spectral bands were identified  
for each polymer.
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