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Influence of Temperature on the Electrolytic Oxidation of Sulphate
Solutions by Electro-deposited Lead Peroxide Anode
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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

Run number Electrolvte 3:;’:}: Ycurrent : tcr:{:-:r?t concen- Temg;erawre :)l::ta:;ﬁgp?afsiti on
of electrode (g/1) (A/dm_z) (A/1) C) (hrs)
Pb(NO;).;350
1 Cu(NO,).; 4 3.5-4.5 23-30 60 10
AI(NQ)y; 5
2 Cu(NQ,),; 4 2.7-9.0 18-50 40-60 10
Al (Nos)a; 5 ’
3 Pb(NO,); 350 2.7-9.0 18-50 40-60 10
CU(NO,),; 4
Pb(N03)3§ 350
4 Cu(NO): 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 Specific resiatance
Deposited lead peroxide 7.45%107%
Deposited lead peroxide* 4.50 %107
Lead peroxide-Plate™* 6. 761073
Graphite-GH125 3.73x107
Graphite*** 1.10x< 107!
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 yubber stopper
2): Cooling pipe (Inlet)
3): " (Outlet)
(4); Graphite basis electrode o]

(5); Deposited lead peroxide
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Anode potential (V vs. Hg/Hg,SO.-1N)
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Fig. 2 Current density vs. anode potential curves
differential

Curve (1), (2), (8),(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.S0.1L

at PbO,-Plate

v (2 " / ”
at PbO,-Deposited

#  (3; In 24g HF +Sat-(NH,),SO, /4N
H,SO,-1L at ”

#  (4); In 48g ” ” /on
at o

#  (6) 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,).S0,/4N-H.S0, 1L

Anode current density; 71A/dm?
Current concentration; 4004/L
Duration of electrolysis; 2hrs

Electrolysis temperature
o

Electrode 10 20 % 4 5 6

Lead peroxide
Platinum

35 43 59 7.810.313.0
— 54.248243.6282 89
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Table 4. Decomposition percentage of ammonium-
persulphate in aqueocus solution

Decomp time

Tem?r:aéature (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 5.8 7.6510.2912.94 —
50 7.65 14.71 21.18 26.47 —

Initial concentration of ammonjum persulphate; 34 gr/f
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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?

Electrade Lead peroxide | Platinum
Electrolytic

temperatureco ) 10 ‘ 40 ‘ 10 } hd
Ozone (cc) 1| 78| 19|
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Abstract The solubilities of n-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 »-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, 7-C;H;Br-GaBr;, is forimed in the solution,

The instability constant K of the complex was evaluated.

n-C4HyBr-GaBrg —= #-C,HyBr+ -ZLGazBrs

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