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Shape of Graphite-Anodes for Chlor-Alkalj Electrolysis

by Mercury Process

Testing for Practical Use

Katsuji Yamori
Ryuji Kanko

Tsunehiko Tomomori

In a previous paper,) we concluded from the test in a 3KA experimental cell that, with respect to cell

voltage, multi-holes type electrode is most suitable for horizontal mercury cells at high current densities

(above 60 A/dm?), while practical shape must be decided from economical standpoints, such as transition of

cell voltage, processing cost, graphite consumption, etc.

We therefore tested on these points with grooves type and multi-holes type graphite anode in TOSO I
type commercial cells. The testing results at 32-38KA(53-63A/dm?) are summarized as follows:

(1) The cell voltage was 0.1-0.2V lower with the multi-holes type than with the grooves type, during 40
days operation at 53A/dmz.

(2) The current efficiency was 2-424 higher with the multi-holes type than with the grooves types.

(3) The graphite consumption of the multi-holes type (3-4mm spacing) was 20-30% higher than that of

the grooves type.
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Fig. 1 Cross section of TOSO I type cell
1: Anode stem
2: Graphite anode
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Fig. 2 Shape of graphite anode
B : Grooves type

D : Multi-holes type
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Fig. 3 Transition of cell voltage (1)
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Fig. 4 Transition of cell voltage (2)

Electrodes gap adjusted in 0.31cm on
Ist, 6th, 8th, 11th, and 14th day.
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Fig. 5-1 Electrodes gap vs. cell voltage and current

efficiency (Grooves type at 32KA.)
A : Cell voltage at inlet
B : Cell voltage at outlet
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Fig. 5-2 Electrodes gap vs. cell voltage and
current efficiency
(Multi-holes type at 32KA)

A : Cell voltage at inlet

B : Cell voltage at outlet
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Table 1 Economical electrodes gap
Grooves type Multi-holes type
Electrodes
gap Cell Current Power index* Cell Current Power “index*
voltage eff. | voltage eff.
& \ % ¢ @ v % ¢y @
0.20 3.90 92 4.24 103
0.25 4.13 89 4.65 101 3.95 95.7 4.12 100
0.30 4.21 91 4.62 100 4.00 96.4 4.15 101
0.35 4.28 93 4.60 100 4.05 96.9 4.18 102
0.40 4.36 93.5 4.66 101 4.10 97.1 4.22 102
0.45 4.43 93.9 4.72 102 4.15 97.2 4.27 104
0.50 4.49 94.1 4.77 104 4.20 97.1 4.32 105
0.60 4.61 94.3 4.89 106 4.28 97.2 4.41 107
0.70 4.73 94.5 5.01 109 4.36 96.9 4.5 109
0.80 4.84 9.4 5.13 113 4.44 96.5 4.6 112

* Power Index (1) =(Cell voltage/Current eff.) x 100
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Fig. 6 Graphite consumption

1 : Multi-holes type, No. K60
2 : Multi-holes type, No. T58
3 : Grooves type, No. K10

4 : Grooves type, No. T56
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: Grooves type, No. T3
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Table 2 Graphite consumptiom
NaCl Convesion rate : 20%

Grooves type Multi-holes type
Consumption Consumption
No. | Yg/t-NaOH No. | 'g/t-NaOH
K10 3.83 K10 3.23
T8 4.27 T3 2.82
T56 3.71 T56 3.00
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Fig. -1 Transition of anode thickness
(Grooves type, No. T3)
1 :4.167x 104 KAhr.
2 :9,536x10¢ KAhr.
3 :1.289x%x105 KAhr.
4 :1.770x105 KAhr.
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Fig. 7-2 Transition of anode thickness
(Multi-holes type, No. K8)
1 :2.432x104 KAhr.
2 :4.787%x 104 KAhr.
3 17.196x 104 KAhr,
4 :9.227%x 104 KAhr.
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Table 3 FEconomical comparision of
graphite-anode type
NaCl conversion rate : 20%

Cell temperature . 80°C
Electrodes gap : 0.3cm
Power cost : 3.5 ¥/kwhr

Efficiency of rectifier : 97%

Cell voltage
vV

Da=60A/dm? | 4.35 4.12 0.13V
Da=80A/dm? | 4.80 4.49 0.31V
Current eff. 94 96 2%
%
A.C Power
kwh/t-NaOH

D4 =60A/dm? 3.200 | 2.970 230kwhr/t-NaOH
805 ¥ /t-NaOH
DA=80A/dm? 3.520 3.220 | 300kwh rft-NaOH

E= -

Manufacturing

cost
D4 =60A/dm?2 425 ¥ /t-NaOH
DA=80A/dm? 670 ¥t-NaOH

Item Gmf:; < hﬁ;}l;iﬁ' Diflerence
Graphite 2.91 3.71 | 0.8 kg/t-NaOH
consumption ¥ 200% /t-NaOH
kg/t-NaOH
Processing 65 100 | 180¥/t/NaOH

cost

¥ /kg

*Thickness of graphite anode="75mm
E=3.71240.0168D 4 —0.0088t
+(0.0401—0.00027t)+d-Da - (12)
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