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Fig.1 Chemical component of Ag-IPMC: (a) active sample

and (b) inactive sample
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Fig.2 SEM image (a) and EDS spectra (b, c, d) of active

samples
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Table 1 Surface element content of active Ag-IPMC

in Fig.2
Position 1 Position 2 Position 3
Elements
wl% at/% wl% at/% wl% at/%

C 227 1591 3.14 21.69 2.42 16.01
0 0.74 3.90 0.77 4.02 0.55 2.73
F - - 0.07 0.33 0.39 1.62
S 0.06 0.15 0.02 0.05

Ag 96.93 80.04 96.00 7391 96.65 79.64
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Fig.3 SEM image (a) and EDS spectra (b, c, d) of inactive

sample 1
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Fig.4 SEM image (a) and EDS spectra (b, ¢) of inactive sample 2
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Table 2 Surface element content of inactive Ag-IPMC in Fig.3 and Fig.4
Sample 1 Sample 2
Elements Position 1 Position 2 Position 3 Position 1 Position 2
wl% at/% wl% at/% wl% at/% wl% at/% wl% at/%
C 2.60 17.26 11.42 38.74 6.63 27.89 7.72 31.26 4.17 21.96
O 2.54 12.66 0.23 0.59 2.14 6.75 1.61 4.90 4.61 18.21
F - - 14.59 31.28 10.11 26.90 10.72 27.43 2.30 7.66
S 1.72 2.19 0.40 0.63 0.37 0.56

Ag 94.86 70.08 72.04 27.21 80.73 37.83 79.57 35.85 88.93 52.16
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Table 3 Surface elements content of tensile fracture
of Ag-IPMC in Fig.5

Element wl% at%
C 38.61 54.04

(¢} 3.51 3.69
F 44.40 39.29

S 2.40 1.26
Ag 11.08 1.73
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Material Component Variation and Failure Mechanism of Ag-IPMC

Xu Yan'?, Zhao Gang', Zhu Yumin', Sun Zhuangzhi®, Sui Zhiyang*
(1. College of Mechanical and Electrical Engineering, Harbin Engineering University, Harbin 150001, China)
(2. Engineering Training Center, Harbin Engineering University, Harbin 150001, China)

Abstract: The change of surface chemical components of the prepared Ag-IPMC before and after the failure was analyzed to identify its
failure mechanism and prolong its service life. 3 points of active Ag-IPMC surface and 5 points of inactive Ag-IPMC surface were scanned
by EDS. The influence of surface component change on movement failure was also investigated. Results show that there is almost no Ag
oxide in the clad layer of the active Ag-IPMC sample, and the Ag clad layer has an excellent electrical conductivity, thus providing a
steady electrical field for the ion exchange in inophragma. However, Ag content of inactive Ag-IPMC surface decreases; Ag in the clad
layer reacts with O and S due to the function of current, to generate oxides and sulfides, leading to a phenomenon similar to tensile
fracture; therefore, the contact resistance of Ag-IPMC increases, resulting in the failure of Ag-IPMC.

Key words: IPMC; chemical component; energy spectrum; failure mechanism
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