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Abstract : The gas diffusion electrodes as oxygen cathodes for the brine electrolysis process were investigated. The
gas diffusion electrode consists of a reaction layer, a gas diffusion layer, and a current distributor. The reaction layer
was made from hydrophilic carbon black, hydrophobic carbon black, PTFE(polytetrafluoroethylene), and Ag catalyst
loaded by the silver mirror reaction or impregnation method. The gas diffusion layer was made from hydrophobic
carbon black and PTFE, and Ni mesh was used as the current distributor in the reaction layer. The result that the
gas diffusion electrode (10wt% Ag catalyst and 20 wt% binder) manufactured by applying impregnation method to
the carbon black for reaction layer showed the better performance was obtained from experiments. From the half-cell
test, the measured overpotential of this oxygen cathode was about 700 mV. And through the electrolysis experiment
under the condition of 80°C, 32wt% NaOH, and 300 mA/ctine electrolysis voltage of this electrode was about

2.2V. The gas diffusion electrodes manufactured in the present research were capable of continuous operations for

three months.
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Table 1. Cell voltages of hydrogen cathode and oxygen cathode at

300 mA/cnt, 90°C2).
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Fig. 1. Electrolyzer with hydrogen cathode.
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Fig. 2. Electrolyzer with oxygen cathode.
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Fig. 3. Schematic representation of the oxygen electrode.
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Fig. 4. (a) SEM image for size and distribution of Ag particles ;X
1,000. (b) SEM image for size and distribution of Ag particles X
10,000.
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Fig. 5. Schematic diagram of experimental apparatus.
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Table 2. Pore total volumes versus PTFE contents.
== PTFE <&A3%-3 d>0.09um d<0.09um B F 7] &
N (Wt%) (mlig) (ml/g) (ml/g) (um)

5 1.766 1.294 0.472  0.1442
Elaca= 10 1.664 1.196 0.468  0.1457
(KB) 15 1.842 1.343 0.499  0.1464

20 1.799 1.321 0.478  0.1472

10 1.394 0.825 0.569  0.1877

7k2=3kakE 20 0.749 0.279 0.470  0.0601
(DB) 30 0.489 0.155 0.334  0.0555

40 0.285 0.062 0.223  0.0518
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Table 3. Manufacturing conditions of gas diffusion electrodes.

(wt%/carbon weight)

AEHE AgERYUY AgEAFE AWBAEA  wielg
1 LA 10 70 20
2 A& 10 70 40
3 2AEREH 10 70 60
4 SHAW 10 0 20
5 S 10 35 40
6 i 10 0 60
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