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Influence of Gas Injection Pipe on CO, Decomposition by CaCl,-CaO Molten Salt and ZrO, Solid Electrolysis

Sumito Ozawa, Hidetoshi MATsuNo, Akio FunBayasHi, Takuya UcHIYAMA,

Takafumi Wax AMATSU, Norihito Sakacucti and Ryosuke O. Suzuki

Synopsis

: The electrochemical decomposition of carbon dioxide to form carbon and oxygen gas was studied in CaCl,-CaO molten salt. The water model

experiment was carried out to study on the influence of the tip shape of the pipe, the pipe diameter and wettability to the gas injection pipe

for the bubble shape in molten salt. Bubbles were formed in both conditions of horizontal and oblique tip with good wettability of the gas

injection pipe. The specific surface area of bubble using oblique tip of the pipe was smaller than horizontal tip. On the other hand, slug flows

appeared with poor wettability. In the hot mode experiment, the current density was measured, and the carbon dioxide gas concentration de-

creased. The carbons were detected from the sample after the experiment. The decrease of carbon dioxide gas concentration using oblique tip

were more remarkable than the case using horizontal tip with the same pipe. It is likely that the form of carbon dioxide gases in the molten

salt were bubbles shape.

Key words : CO, gas; carbon; electro-reduction; molten salt; ZrO, solid electrolyte.
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Fig. 1. Schematic illustration of reduction mechanism.
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Fig. 2. Schematic drawing of water

apparatus.
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Fig. 3. Experimental photograph of water model with pipe type
A. (a) Horizontal tip. (b) Oblique tip.
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Fig. 4. Experimental photograph of water mode with water-
repellent pipe. (a) Horizontal tip. (b) Oblique tip.

Table 1. Experimental conditions and results at water model.

Nozzle conditions
Test No. Pipe type Sha%zr(;flitlf:;l pipe Water repellent Numbern(iifnti;i:bles per Bubble volume cm? Specif;zgrbfleéc:nag?a per
1 A Horizontal Not using 150 0.267 7.513
2 A Oblique Not using 192 0.208 8.158
3 B Horizontal Not using 252 0.159 8.932
4 B Oblique Not using 331 0.121 9.782
5 A Horizontal Applied No bubbles - -
6 A Oblique Applied No bubbles - -
7 B Horizontal Applied No bubbles - -
8 B Oblique Applied No bubbles - -
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Fig. 5. Experimental setup of hot model.
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Fig. 6. Time dependency of gas concentration and current density
with pipe type A. (a) Horizontal tip. (b) Oblique tip.
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