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Materials 
Samples were prepared by a hydrosilylation reaction (Figure 1) between the 
linear vinyl terminated polydimethylsiloxane DMS-V35 (Mw= 49500 g/mol) 
and the hydride-functional cross-linker HMS-301 (Mw= 1950 g/mol), catalyzed 
by a platinum catalyst (cyclovinylmethyl-siloxane complex, 511). The uniform 
mixture was cast on a frame with gap of 1 mm and cured at 80 ˚C. Different  
stoichiometric imbalances (r= ratio between the reactive groups of PDMS and 
cross-linker) were chosen as references: r= 1, 1.5, 2. 
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Figure  1. Preparation of cross-linked silicone elastomers.1 

Abstract 

Investigation of thermal stability of silicone elastomers: 
setting up a standard experimental procedure 

  
1. Thermogravimetric analysis (TGA) of the samples  

Inspection of general degradation performance  

2. Extraction of the samples in heptane  
Removal of the sol fraction  

4. Thermal treatment of the samples: isothermal TGA 
 Analysis of degradation products    

Sample T at max DTG (˚C) 
Additional  

degradation stage (˚C) 

V35 540 -- 

 r = 1 481 550 

 r = 1.5 565 499 

r = 2 519 591 

1. TGA of the pristine samples  
Preliminary thermogravimetric measurements were carried out on the pristine samples with ratio 1, 1.5 
and 2 (Figure 2); linear DMS-V35 was tested as a reference. Experiments were performed under N2 flow 
with a heating rate of 10 ˚C/min, from room temperature up to 700 ˚C; weight of the loaded samples was 
15-20 mg. 
 

Table 1. Thermal degradation properties of the samples. 

Figure  2. Thermograms of silicone elastomers with 
different stoichiometric ratio. 

Inset plot: 1st derivative (DTG) of the weight loss curves. 

3. TGA of the extracted samples  
TGA measurements were repeated with the same reported conditions on the samples extracted in heptane 
(Figure 5): all the samples exhibited one well-defined degradation stage (Temperature at max DTG ~ 500 ˚C). 

a) 

b) 
Figure  5. TG and DTG curves (inset plot) of the different 
samples after extraction (a) and comparison of the TG 

curves before and after extraction (b).  

4. Thermal treatment of the samples  
Isothermal TGA analyses were performed on extracted and non-extracted samples 
for 12 hours under N2 flow at a temperature of 300 ˚C and 400 ˚C (Figure 6). After 
thermal treatment, soluble degradation products were recovered through 
extraction and analyzed by size exclusion chromatography (SEC, Table 2).  

3. TGA of the extracted samples  
Comparing degradation profiles before and after extraction 

Excellent thermal stability is one of the key features of polydimethylsiloxanes (PDMS), which make them suitable for a wide range of applications. Thermal resistance of silicones at high temperatures is 
due to the inherent strength and flexibility of the polymer backbone. In particular, the Si-O bond has high bond dissociation energy (108 kcal/mol) and low energy barrier to bond rotation. While the 

thermal degradation mechanism of linear PDMS is well understood[1,2], the thermal degradation mechanism of cross-linked PDMS networks has not been studied yet. Therefore the goal of this study is 
the elucidation of the thermal degradation mechanism of cross-linked silicone elastomers (Figure 1) through the investigation of their thermal degradation behaviour and degradation products.  

2. Extraction in heptane  

Figure  3. Schematic representation of unreacted PDMS chains 
removed from the polymer network through extraction.   

Figure  4. Weight% lost by the samples after 2 extractions (24h each).   

Figure  6. Isothermal TGA: weight% against time of extracted and non-extracted  
samples with r=1 at 300 ˚C (a) and  400˚C (b).  

a) 

b) 

Table 2. SEC analysis of soluble degradation products  

Conclusions 
• A new experimental procedure has been designed in order to study thermal stability and 

degradation products of cross-linked silicone elastomers, with the final aim of understanding 
their thermal degradation mechanism.  
 

• In this preliminary phase thermogravimetric measurements were performed on pristine and 
extracted samples and it was observed that the sol fraction significantly affects the thermal 
degradation. 
 

• Isothermal treatment of the samples allowed the collection of degradation products, 
characterization of which is currently on going.  
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