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Abstract : We synthesized various polyurethanes(PU) having different hard segments with different
molecular weights of the soft segment to explore the effect of structure on the dispersion of silver particle
in the phase of synthesized polyurethanes matrix. The thermal stability was increased by increasing the
number of aromatic compound, while the degree of dispersion for silver particle was decreased. Silver
particles showed better dispersion in the PU matrix having aromatic compounds when the soft segments
were held constant. On the contrary, when the hard segment was held constant, silver particles on the PU
matrix having low M, of soft segment showed better dispersion than high A4, of soft segment because
poor chain mobility of low A4, of soft segment restricted re—aggregation of silver particle. A sheet resistance
of composite materials showed different aspects. In this case, the inter connection between silver particles
was more important than its dispersion. In this study, the NDI-PEG 900/silver particle composite film
showed the best thermal stability and electro conductivity.
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Figure 1. FT—IR spectra of the synthesized polyurethanes
in this study.
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Figure 2. 'H-NMR spectra of synthesized polyurethane:
(a) HDI-PEG and (b) MDI-PEG.

Table 1. Compositions of Synthesized Polyurethanes in this Study

NCO/OH

DI(g) PEG(g) . HSR/SSR’
molar ratio

HDI-PEG900* 3.36 9 2 0.373
HDI-PEG1450 3.36 14.5 2 0.231
HDI-PEG3350 3.36 33.5 2 0.1

TDI-PEG900 3.48 9 2 0.386
TDI-PEG1450 3.48 14.5 2 0.24
TDI-PEG3350 3.48 33.5 2 0.1

MDI-PEG900 4.2 9 2 0.466
MDI-PEG1450 4.2 14.5 2 0.289
MDI-PEG3350 4.2 33.5 2 0.125
NDI-PEG900 5.0 9 2 0.556
NDI-PEG1450 5.0 14.5 2 0.345
NDI-PEG3350 5.0 33.5 2 0.149

DI : Diisocyanate. "H.S.R/S.SR : Hard segment ratio/Soft segment ratio.
‘EG900 : PEG M, 900.
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Figure 3. DSC diagrams of TDI-PEG polyurethanes with
different M, of PEG.
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Figure 4. TGA curves of synthesized polyurethanes: (a)
TDI based polyurethane with different A4, of PEG and (b)
PEG 1450 with various hard segments.
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Figure 5. X—ray element maps showing the distribution of
silver particles (bright area) in the dilute composite film with
different hard segment: (a) HDI-PEG, (b) TDI-PEG, (c)
MDI-PEG, and (d) NDI-PEG.
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Figure 6. X—ray element maps of dilute composite film for HDI based polyurethane with different A4, of soft segments. (a) PEG

900, (b) PEG1450, and (c) PEG 3350.
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Figure 8. SEM images of 10% PU dense composite film with different hard segments. (a) HDI-PEG1450, (b) TDI-
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