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Influence of Temperature on the Electrolytic Oxidation of Sulphate
Solutions by Electro-deposited Lead Peroxide Anode
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(Received May 18, 1971)

Abstract In the electrolytic preparation of persulphate from sulphate solution, the current effici-

ency decrease with temperature increase at the platinum anode. But in case of electrodeposited lead

peroxide anode, the current efficiency increase with temperature of the solution. The reason seems

to be that the ozone formation is faster in platinum anode than in lead peroxide as temperature

increase.
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Table 1. Electrodepositic conditions of lead peroxide

Anod t C t - Durati f
Run number Electrolyte délrgit}a::;en trfi{a’;E‘A/i‘;“"e" Temperature elg;?ré((;i%i))sition
Pb(NO,):i350 |
1 Cu(NOy),;; 4 | 3.54.5 23-30 60 10
Al (Nos)ai 5
Pb(NO,);; 350
2 Cu(NO),; 4 2.7-9.0 18-50 40-60 10
Al (Noz)a; 5 ’
3 Pb(NO.).; 350 2.7-9.0 18-50 40-60 10
Cu(NOy); 4
Ph(NO,),; 350
4 Cu(NOy),; 4 2.7-9.0 18-50 40-60 10
Gelatine; 0.1
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Table 2. Specific resistance of various electrode

Electrode Specife resistance
Deposited lead peroxide 7.45x1073
Deposited lead peroxide* 4.50 <1073
Lead peroxide-Plate** 6.76 <107
Graphite-GH125 3.73x1073
Graphite*** 1.10x107*
Silver 2.60x107°

*Heat treatment at 100°C
**Prepared by Sanghwa Chemical
**%], Electrochem. Soc. Japan, 11, 112(1943)
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Fig. 1 Deposited lead peroxide anode 3
(1); Covered with rubber stopper
(2); Cooling pipe (Inlet)
3 ” (Outlet)
(4); Graphite basis electrode 0
(5); Deposited lead peroxide
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Fig. 2 Current density vs. anode potential curves
differential

Curve (1), (2), (3), (4); Run numbers of
electrode in Table 1
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Fig.3 Current density vs. anode potential curves

at various electrode and different electroyte
Curve(1); In Sat-(NH,),SO,/4N H,SO,-1L
at PbO,-Plate
o (2); ” / ”
at PbO,-Deposited
7 (3); In 24g HF +Sat-(NH,),SO,/4N
H,S0,-1L at ”
7  (4); In 48¢g % ” /o
at 14
#  (58); In Sat-(NH,),SO,/4N H.SO,-1L
at Pt
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Table 3. Relation between current efficiency and
electrolytic temperature at each of elec-

trode
Electrolyte; 644 gr (NH,),SO,/4N-H,SO, 1L
Anode current density; 774/dm?
Current concentration; 400A/L
Duration of electrolysis; 2hrs

Electrolysis temperature
o

Electrode 10 20 30 40 50 60

Lead peroxide 3.5 43 59 7.810.313.0

Platinum — 54.248.243.628.2 89
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Table 4. Decomposition percentage of ammonium-
persulphate in aqueous solution

Decomp. time

Temgg(rsture (hrs
1 2 3 4 10
35 0.00 0.00 0.00 0.00 0.00
40 0.29 2.65 4.40 58 —
45 5.88 7.6510.29 12294 —
50 7.65 14.71 21.18 26.47 —

Initial concentration of ammonium persulphate; 34 gr//
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Table 5. Amount of ozone in electrolytic produc-
ing gas

Current amount; 4 A. hr
Anode current density; 62 A/dm?

Electrode Lead peroxide ‘ Platinum

El lytic .o

tempororeCO| 10 | 40 | 10 | a0
Ozone (cc) 130! 7 80| 1. 96‘ 2.74
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The Interaction of Gallium Bromide with n-Butyl Bromide

in Nitrobenzene and in 1, 2 4-Trichlorobenzene.
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Abstract The solubilities of #-butyl bromide in nitrobenzene and in 1, 2, 4-trichlorobenzene have
been measured at 19°,25° and 40°C in the presence and absence of gallium bromide. When gallium
bromide does not exist in the system, the solubility of n-butyl bromide in nitrobenzene is greater
than in 1, 2, 4-trichlorobenzene, indicating a stronger interaction of n-butyl bromide with nitroben-
zene than with 1, 2, 4-trichlorobenzene. In the presence of gallium bromide, complex of =n-butyl
bromide with gallium bromide, 1:1 complex, #-C;HsBr-GaBrs, is formed in the solution.

The instability constant K of the complex was evaluated.

n-C4HoBr-GaBrs — n-C,HyBr+ —%—GazBrs

The changes of enthalpy, free energy and entropy for the dissociation of the complex were also
calculated.
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