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ABSTRACT

With aids of square wave voltammetry (SWV) the redox behavior for various combination of polyvalent ions (Sb+Fe, Sb+Zn,
Sb-+Ce+Ti+Zn) was investigated in alkali-alkaline earth-silica CRT (Cathode Ray Tube) glass melts. The current-potential curve so
called voltammogram was produced at temperature range of 1400 to 1000°C under the scanned potential between 0 and —800 mV
at 100 Hz. In the case of the Sb+Fe and Sb+Zn doped melts, peak for Sb**/Sb” shown voltammogram was shifted to negative
direction comparing to the only Sb doped melts. However, according to voltammogram of Sb+Ce+Ti+Zn doped melt, Ti and Ce
except Zn had hardly any influence on the redox reaction of Sb. Based on the temperature dependence of the peak potential, standard
enthalpy (AHO) and standard entropy (ASO) for the reduction of Fe** to Fe**, Sb”" to Sb°, Zn™" to Zn” and Ti** to Ti" in each polyvalent

ion combination of CRT glass melts were calculated.
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Fig. 1. Electrochemical cell for SWV measurements and
connection state of electrodes. 1 : Working electrode,
2 : Reference electrode, 3 : Counter electrode
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Fig. 2. Typical current-potential curve by square wave voltam-
metry.
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Fig. 3. Square wave voltammogram of CRT glass melt contain-
ing 007Sb205 and 0.07F6203.
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Fig. 4. Square wave voltammogram of CRT glass melt contain-
ing. (a) 0.07Sb,05 and 0.4Zn0O together, (b) 0.07Sb,04
and 0.4Zn0O individually at 1200°C

Alel] &332 & CRTHE o d3 voltammograms U+
elfiAT). Fig. 59 1200°CellA voltammogram? Sbe} Zn
< Al i3t Y= Fig. 4a)2] voltammogram H]

24

zZn™izn®

Sb>/sb°

Current (mA)
]
1

10 41200°C:

4 J1100°
J1000°

2

T T T T T T T T
-800 -600 -400 -200 0
Potential (mV)

Fig. 5. Square wave voltammogram of CRT glass melt contain-
ing 0.078b,0s, 0.11Ce0,, 0.37TiO, and 0.4Zn0O.
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Fig. 6. Square wave voltammogram of CRT glass melt pre-
pared from industrial raw materials.
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Fig. 7. Square wave voltammograms of CRT glass melt at 1200 °C,

curve 1:Sby05+Ce0,+TiO,+Zn0, curve 2 :industrial
raw materials, curve 3 : Sb+Fe, curve 4:Sb+Zn
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Table 1. Peak Potential (E,) and Enthalpy (AH®), Entropy (AS®) for Fe*'/Fe**, Sb>"/Sb” and Zn’*/Zn’ in CRT Glass Melts Containing
Single Polyvalent Ion13

E,(mV)

Redox pair AH (KJ'mole™) AS° ( Jmole'K ™)
1673K  1573K  1473K  1373K 123K
Fe’ /Fe’t 328 338 —432 —490 —516 108 45
Sb>*/sp’ —156 —184 -228 -258 -310 213 103
Zn"/7n° —460 ~514 -558 —600 -656 243 92

Table 2. Peak Potential (E,) and Enthalpy (AH"), Entropy (4S) for Fe’/Fe™*, Sb”*/Sb°, Zn*"/Zn” and Ti*'/Ti’ in CRT Glass Melts
Containing Different Polyvalent Ions

E;(mV)

Redox pair AH (kFmole™)  AS? ( Jmole'K™)
1673 1573 1473 1373 1273
Sb*'/Sb’ ~146 -196 -236 -268 —292 220 104
Fe+Sb e JE 24
< [ — - — — - — —
Sb>*/Sb’ —172  -198 -244 -270  —288 197 87
Sb+Zn 2 0
Zn>/Zn 442 —500 -544 —596  —640 247 95
Sb>7/Sb’ 172 -196 =230 -256 274 178 76
Sb+Ce+Ti+Zn 770" _466 —-506 —554 —604  —650 243 91
T2 /T -760 =770 786 - - 191 25
Sb>'/Sb’ ~184 216 -240 -262 -~ 180 74
*[RM 02z’ —306  —460 —520 —582 —632 270 115
Ti2/Ti —672 -744  -786 - - 316 110

*IRM : Industrial Raw Materials

A 44 A 635(2007)
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