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Figure 1. FTIR spectra of selected PUNN.

The first series of polyurethane network nanocom-
posites (PUNN) was prepared by in situ polymerization 
[1,2] from poly(dimethylsiloxane)-based prepolymer as 
the soft segment and 4,4’-methylene diphenyldiisocy-
anate and hyperbranched polyester of the third pseudo 
generation as the hard segment, in the presence of or-
ganically modified montmorillonite nanofiller (Cloisite 
30B; 0.5 wt.%). The second series of pure polyurethane 
networks (PUN) without organoclay was also prepared. 
The composition of prepared materials in both series 
was varied through variation of soft segment content 
from 30 to 60 wt.%. Biodegradability of prepared mate-
rials was measured using mixed cultures of microorgan-
isms that originated from soil. This test used soil bacte-
ria and fungi to assess the impact of the environment on 
polymer compounds. This test is intended to determine 
which polymer compositions are best suited for coat-
ing other materials that must endure lengthy exposure 
to harsh environmental conditions while retaining their 
principal functionalities.

The biodegradation test was performed under aero-
bic conditions in the dark condition and in a thermostat 
at 28 °C. Bacterial and fungal mixed cultures were al-
ternated monthly. After 3 and 6 months of the test, the 
materials were washed with water, dried in a vacuum 
oven to constant weight, and used for gravimetric mea-
surements of weight loss. The prepared materials before 
and after biodegradation test were characterized by 
FTIR spectroscopy.

The results showed that pure PUNs (18.35-18.66 
wt.% after six months) possess the highest weight loss 
as compared to PUNNs (from 7.53 to 14.78 wt.% after 
six months) after incubation of up to six months. PUNN 
films had lower biodegradation degree as compared the 
pure PUN films. Biodegradability was lower for materi-
als with lower soft segment content.

In FTIR spectra of PUNN after biodegradation dif-
ferences were noted at approximately 1700-1735 and 
3324 cm-1. The structures contributing to strong hydro-
gen bonds were partially destroyed during the biodegra-
dation process. The results showed that PUNN with 40 
wt.% of soft segment (PUNN-40) is the most resistance 
material to biodegradation. The reason was probably 
due to more hydrogen bonding between the polymer 
and Cloisite 30B organoclay and its better mechanical 
properties of PUNN-40 sample as compared to other 
prepared PUNN materials. The obtained materials are 
good candidate as top coating materials exposed to the 
environmental conditions.
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