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Polymer Film Making 
By Jenni Briggs, PHD 
 

 
 

Techniques of traditional IR transmission sampling of solids, 

powders, and liquids have been displaced in many cases by 

ATR. The switch to ATR is often driven by convenience because 

ATR simplifies sampling by requiring no sample preparation. 

Nevertheless, there are applications that greatly benefit from 

using the “old school” techniques of transmission. Since it is 

quite possible there is a growing generation of IR users who 

have never made a KBr pellet or a polymer film for IR 

transmission analysis, I would like to take this opportunity 

present a how-to overview. 

  
Given the shallow depth of penetration from ATR sampling, 

important absorbance bands from polymer additives and 

small concentration components in polymers may be lost 

completely or may not be quantifiable in the spectrum. In 

these cases, let’s revisit polymer film making. To illustrate  

the benefit of film making, a real-world application of silane-

grafted linear low density polyethylene (LLDPE), a polymer 

used in electrical wire coatings, is presented. The 

manufacturer developed a new production line and needed  

to verify that the chemistry of the polymer pellets between 

the two production lines were equivalent.  

 

From start to finish, the time to make the film is about       

10 minutes. The first step is to cut a fraction of the polymer 

pellet, about 15 mg. For these samples, the optimal film  

thickness is 100 µm, but available spacers range from 15 to  

500 µm. Next, the sample is loaded into the Heated Platen 

Accessory (HPA) held at 160 °C, the softening temperature of 

this polymer. The HPA is pressed for 90 seconds under 2 tons 

of force using the PIKE Auto-CrushIR Hydraulic Press followed 

by cooling to 50 °C using the HPA cooling chamber. Now the 

film is ready for IR transmission measurements.   

 

 
 

 

For comparative purposes, ATR spectra of the polymer pellets  

were collected using the PIKE GladiATR single reflection 

diamond ATR. ATR correction was performed. The CH-

stretching, -bending, and -rocking vibrations from LLDPE are 

easily identified from a spectrum collected using ATR 

technique, because these absorbance bands are inherently 

strong. However, spectral bands resulting from the grafting 

reaction are more difficult to discern from ATR spectra. By 

making a film, however, the bands associated with the 

grafting reaction are easily optimized by changing the spacer 

thickness. Figure 1 shows the IR spectra of silane-grafted 

LLDPE samples from the existing and new production line.  

By analyzing thin films by transmission the chemical structure 

of Si—OCH3 is easily identified at 1192 cm-1. Shieh and Tsai 

found a linear relationship between the degree of grafting 

and the ratio of the 1192 cm-1 absorbance band to the 

absorbance band caused by CH3 bending vibration of the 

polyethylene base located at 1378 cm-1.1  For this application 

where formula matching is the objective, IR film analysis 

allows for the comparisons of weak spectral bands found in 

the fingerprint region more effectively than comparing ATR 

spectra.  

 

 
Figure 1: Spectra of LLDPE collected via ATR (a) and transmission; (b) 
new and (c) existing production line 
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