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  a) 

  b) 

Figure 3 TG-DSC spectra of nonwoven silk samples: a - initial, b - modified with silver nanoparticles 

 

Divergence in a thermal effect of high temperature 
maximum of more than 20% may relate to 
participation of modifiers - silver, surface-active 
substances and other impurities during burning. It is 
also confirmed with much bigger mass loss about 
5.5% at more intensive thermal destruction 
of material. Maxima of exothermic effects make 
339.7, 342.43 and 449.54, 429.28°C respectively 
for silk and silk/Ag. There were no significant 
changes in thermal stability (Figure 3 for DSC 

curves). Samples lose mass equally 4.302-4.808% 
up to 200°C with an endothermic effect that, 
as a rule, is connected with desorption of adsorbed 
water. The unexpected strongly pronounced stage 
of mass loss without a pronounced thermal effect 
(Figure 3 for TG curves) can be observed 
within 200-250°C in the modified sample. Similar 
studies were done for the nonwoven cotton samples 
(Figure 4). 
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  a) 

  b) 

Figure 4 TG-DSC spectra of nonwoven cotton samples: a - initial, b - modified with silver nanoparticles 

 

Information on qualitative composition of samples 
and interaction between components of material has 
been received from the analysis of arrangement and 
intensity of maxima in infrared spectra. 
By comparing the obtained IR spectra of samples 
of initial (a) and silver-modified silk fibres (Figure 5) 
we can see that valence vibrations of ОН- and NH-
groups have not changed significantly at 3335 and 
3302 cm

-1
. It is obvious that physical or chemical 

interaction between the modifier and fibres is not 
set. Mechanical interaction between silver 
nanoparticles and silk has not been shown 
spectroscopically because of a small number 
of contacts between hydroxyl groups and silver with 
surface-active substances. A number of bands 
of valence vibrations of the -СН groups at 2895 cm

-1
 

testify to an energetically unequivalent condition 
of groups relating to linear and aromatic structural 
fragments. There were no redistributions 
of maxima and intensities and it was logical because 
of strength of polar covalent weak C-H bonds. 
A wide band with maximum of 1648 cm

-1
 relates 

to valence vibration С=О. Deformation vibrations    
of -NH2 and -NH groups can contribute to this 
sphere. A number of bands in the range of 1450-591 
cm

-1
 frame vibrations relate to single and collective 

valence vibrations C-C, C-O and deformation 
vibrations -СН. Insignificant weakly intensive 
divergences of two samples can be explained by 
the influence of organic modifiers or silk 
heterogeneity. 
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