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Electrical Conductivity of Alkali-silicate Glass
containing Fe:0;.

Yoshio Ohta*, Mitsuru Adachi**
Ken-ji Morinaga, Tsutomu Yanagase

Electrical resistivity (o) of Alkali-Silicate glasses has been measured to find out the
behavior of Fe-ion in these glasses. o depends mainly upon the Fe?*/Fe total-ratio,
and has the minimum peak. The behavior of Fe-ion at the minimum of p is discussed
by the results of Mdssbauer-spectra in terms of the oxygen-coordination number of

Fe3*-ion.

The mechanism of electrical conductance in these glasses is assumed to be the valence
electron transfer between Fe?* and 6-fold oxygen Fe3*.
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Fig. 2 Relation between resistivity and 100 Fe?*/Fe total inLi,O « 2Si0, « Xmol%

Fe,0; glasses (X=5, 10, 15)
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Fig. 3 Relation between resistivity and 100 Fe2*/Fe total in Na,O + 25i0, « Xmol%

Fe,0; glasses (X=5, 10, 15, 20)
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Fig. 4 Resistivity as a function of Fe,0,
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Table 1 Ratio of Fe3*(4) to Fe3*(6) from Table 3 Ratio of Fe3*(4) to Fe¥*(6) from
Mésshauer spectra of Fed* -Mossbauer spectra of Fes*
: 9
’ Fes+(6)/Fet+(4) 15 mol%Fe;0,
Fe3+(6)/Fe’*(4
Fe,05-content mol % 5 10 15 20 ©/ W
Li,0-2Si0, Na,0-2Si0; K,0-2Si0,
Na;0.Si0; glasses 0.07 | 0.16 { 0.17 | 0.32
0.31 0.28 0. 11
Na,0-25i0, glasses | 0.12 1 0.27 | 0.28 | 0.35
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(oxygen-ion attraction)® 2 5 Li,0<Na,0<
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YT — e A7 PVORRITRER LIZIE—H LTS,
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Table 2 Ratio of Fe’*(4) to Fe3*(6) calculated from the minimum value of resistivity
FeOs (mol%) | oo () | o g | FED (g e
5 12.5 12.5 75.0 0.17
10 15.0 ’ 15.0 70.0 0.21
15 17.5 \ 17.5 65.0 0.27
20 20.0 l 20.0 60.0 0.33
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Fig. 6 Relation between resistivity and 100 Fe?*/Fe total in R,0 » 2‘Si02 « 15mol%
Fe,0; glasses. (R,0=Li,0, Na,0, K,0)
Table 4 Ratio of Fe3*(4) to Fe¥*(6) calculated from the minimum value of resistivity
15 mol%Fe;0,4
Fe?+ _Fed*(6) _Fe¥*(4) Fed*(6)
9,

Fe;05 (mol%) Fe total” ) Fe total 2 ’ Fe fotal P Fed* (D)
Li,0-25i0, 25.0 25.0 ’ 50. 0 0.50
N2,0-2Si0, 17.5 [ 17.5 I 65.0 0.21
K,0-2Si0, 16.5 l 16.5 [ 67.0 0.20
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b, Fed*(6) OKEER, FeOr THEEEZI LN
5.

5 &

hilll

R,0 » 2Si0, » Xmol %Fe,0;, #5 X @.H;ﬁﬁ’a?iﬂﬂ
B LIROWEHE B

1) HEBEEDENIT Fert & Fe3* OEAEEZ
373 ThH0, HEIE Fert & Fes* oliclkEL
T 5.

(2) Fe,0; B nictEl, HiEROB/MEDAE
iz Fez* 0B WHR~BTL, ¥/ R0 oBEFHicK
5%{tid, K0, Na,0, Li,0, LHEEMEL LB
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3) HEHOB/NMEDBITE A R/NY T — « ZRY
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