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_ Gaseous Oxidation Rates of Liquid Lead and Solid Iron through
Molten Oxide Layer and Effects of Applied Cur_i’ent Flows

Hiroshi ITAYAlénd Ktlzzuh.z'.ro Gb’i‘q .

. Synopsm
A certain quantlty of liquid PbO PbO-S8i0,, Na,0-B,0, or Na,O-GeO, has been put on liquid lead or
solid iron in a crucible suspended from a thermobalance and then oxidized under air or O,~Ar mixtures at

900 to 1 000°C. The effect of supplied currents upon the rates has also been determined by the thermobalance. e

. The following results. were obtained. When no current was supplied, the oxidation rate of liquid lead .

obeyed the parabolic law. The rate was increased with increase of temperature and the partial pressure of -

. oxygen in gases and decreased with the increase of SiO, content in PbO-SiO, melts. When solid iron was
oxidized through Nazo—B O; and NaZO—GeOm no change in weight could ‘be measured because of very
. small oxidation rate.
When liquid lead covered with PbO-8iO, and solid .iron covered with Na,0O-B,O,, were oxidizéd with
- galvanostatic currents, the rates were accelerated by the currents and satisfied Faraday’s relation at 900 to
1 000°C and with the currents less than 400 mA. At lower temperature however the rates deviated from
Faraday s relat:on even with smaller currents. )

(Recelved july 31 1972)
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Fig. 2. Relation between time and ' (W°4 4W)32,
when liquid lead is oxidized through PbO
in air at 900°C with various PbO depth;
where W?® is the initial weight of oxygen
in oxide and 4W is the weight gain.
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Fig. 3. Relation between’ logarithm of parabolic
rate constant and reciprocal temperature,
when liquid lead is oxidized through PbO
and PbO-SiO, melts.
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Table 1. Experimental results of oxidation of Pb through PbO and PbO-SiO, melts.

Run No | Temp. ("C) | Atmosphere | Depth (mm) | SiO, (molos) | , Rate comstant |
p-2 900 air 2-36 "0 g 4-08
p-3 v 4 3-10 v 3-32
p-4 73 4 2-36 7 3-58
p-9 ” a ” 3-10, % 3-88
p-6 ” 7 3‘5615 » 3-20
p-7 = 7 3:10 v 3-50
p-8 950 ” 4-53 1§ ” 2:94
p-9 ” ” 334,y v 444
p-10 % " 3-731 % 371
p-11 ” ” 4-09 i ” 5'13
p-13 1000 v 2-91 % ” 6:35
p-14 ” ” 3-36 - 7 4-41
p-15 ” v 3-76 ” 453
p-18 900 pure O 3-09 7 5-70
p-19 ” v 356 ” 6-18
p-20 ” v 2-36 ” 5-12
p-21 ” Ar-0'6 O, 3'10 7 3-70
p-22 “ Ar-0'8 O, ” ” 4-09
p-23 ” Ar-0'4 O, v ” 3-48
p-24 ” Ar-0'2 O, ” v 3-28
p-25 v air y 7 3-33
ps-1 900 air 262 20 0-26
ps-2 ” 7 2:76 10 0-70
ps—3 7 v 2-17 5 1:67
ps—4 950 ” 2-59 20 0-14
ps-5 7 a 2-79 10 1-08
ps-6 4 7 2-18 5 3-30
pS—7 7 V4 2-68 20 022
ps-8 v ” 2-98 10 1:16
ps-9 y ” 3-14 5 3-00
ps-12 1000 : 7 3-03 10 1-21
ps-13 4 4 3-16 5 2-49
ps-14 v . ” 2:70 : 20 0-26
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% Si0; in air at 1000°C under various
Galvanostatic currents.
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Fig. 5. Relation between weight change and time,
when solid iron is oxidized through Na,O-
B,O; in air at 900°C under Galvanostatic
current flows.
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Fig. 6. Relation between weight change and time,
when solid iron is oxidized through Na,O-
B,O; or Na,0-GeQO; in air at 850°C under
Galvanostatic current flows.
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Fig. 7. Relation between overpotential and time,
when solid iron is oxidized through Na,O-
B;O;3 under Galvanostatic current flows at

900°C.
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Fig. 8. Relation between parabolic rate constant
and partial pressure of oxygen, when li-
quid lead is oxidized through PbO in air
and Ar-O, gas mixture at 900°C.
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