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Viscosity of iron silicate melts with a variety of iron oxidation state in wide
temperature range
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Influence of iron oxidation state on viscosity of sodium iron silicate melts was
evaluated by a rotating crucible method. Also, Glass transition temperature of glassy samples were
determined by Differential Scanning Calorimetry (DSC). These results shows viscosity of the melts
increases with an increase in trivalent iron ions (Fe3+) both at temperatures above liquids and close to
glass transition. Raman spectra of the glass samples indicates that trivalent iron ions are in part
coordinated by 4 oxygen atoms and those tetrahedron acts as a network former. Moreover, these Fe04
tetrahedron_increased with increasing oxygen partial Bressure in the atmosphere. The increase in
viscosity with increasing concentration of Fe3+ will be caused by an increase in polymerization degree of
network structure.



(Fe™)

4 6

(network modifier

2
102 Pas
Raman
3
D
1
« )

(Fe™)

network modifier

network former)

Pt-20mass%Rh (
«C )

L7 RN

AR A

I I | ARy R)

<> =
l SMEIULY )

E—5—~
1 LY REEREDREOERK

M2 HEAEKREDHNEARER
@)

0.05-3 Pas)
(SRM2)



SRM2
+5%
©)
30Na,0-60SiO,-10Fe;05(mol %)
Na,CO; SO, Fe,0s 1673
K (Pt ) 15
4)
Pt-20mass%oRh
1773 K 1773 K
Ar-1%0,
Ar
5) Raman
30Na,0-60SiO,-10Fe;05(mol %) 69
Pt Ar
1773K 270 min
400
10
(DSC)
( 10 K/min
: IR ~873K) Raman
4
(1)
Ar-1%02
120 min
Ar
120 min
(2) Raman
network former Fe* (FeO,
Fe® network former

©)

Ar
DSC
DCS
Ar
10*2Pas
( )
DSC
(
)
(Fe*)
(Fe™)
4)

DSC HITE DFE RS (Bl UL~ 5 Riig

Raman
(Fe™)
network former

network former

4
Sohel Sukenaga, Koji Kanehashi, Hiroyuki
Shibata, Noritaka Saito, and Kunihiko
Nakashima, “Structural Role of Alkali
Cations in Calcium Aluminosilicate
Glasses as Examined Using Oxygen-17
Solid-State Nuclear Magnetic Resonance
Spectroscopy” Metallurgical and Materials
Transactions B, in  press. DOI:
10.1007/s11663-016-0689-7 [ ]
Sohei Sukenaga, Tomoyuki Higo, Hiroyuki
Shibata, Noritaka Saito and Kunihiko
Nakashima, “Effect of CaO/SiO, Ratio on
Surface Tension of CaO-SiO,-Al,03-MgO
Melts”, ISIJ International, Vol. 55, No. 6,
pp-1299-1304(2015)DOI:10.2355/isijintern



ational.55.1299 [ ]

Tomoyuki Higo, Sohei Sukenaga, Koji
Kanehashi, Hiroyuki Shibata, Takeshi
Ohsugi, Noritaka Saito and Kunihiko
Nakashima,“Effect of Potassium Oxide
Addition on Viscosity of Calcium
Aluminosilicate Melts at 1673-1873 K”,
IS1 International, Vol.54, No.9,
pp-2039-2044, (2014), DOLI:
10.2355/isijinternational.54.2039 [

]

Journal of MMIJ
Vol.129 No.5 pp.203-207 (2013) URL:
http://doi.org/10.2473/journalofmmij.129.2
03[ ]

2

Sohei Sukenaga, Daniel Neuville, Pierre
Florian,  Noritaka  Saito, = Kunihiko
Nakashima and Hiroyuki
Shibata,”Viscosity of alkali iron silicate
melts with a variety of iron oxidation state”,
Goldschmidt Yokohama 2016, 26 June-1
July, 2016, Yokohama, Japan (poster)

2

Ca-Mg ”
169 2015 3
I8 H~3 20 ( )
@
Sukenaga Sohei

20432859

2
Kim Kyung-Ho

30733589

3)

Daniel Neuville



