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Solubility of Carbon Dioxide in CaO-CaCl,-CaF; Molten Fluxes
Takashi IKEDA and Masafumi MAEDA
Synopsis :

A Thermogravimetric technique was used to achieve accurate measurements of carbon dioxide dissolution
in molten CaQ-CaCl,-CaF, fluxes. The effects of temperature as well as composition of flux on carbon
dioxide dissolution are studied.

Experiments were conducted at a temperature range from 900 to 1 500°C. The solubility in fluxes of
Xcaoinie = 0.12 increased from 0.44 to 0.97wt% as replacing CaCl, by CaF; at 1 100°C and it decreased
from 2.95wt% to 0.21wt% with increasing temperature at constant Xcar,in:. of 0.6. Results obtained in this
study were compared with those appearing in the literature. Carbonate capacities calculated from the
solubility data at 1 500°C were compared with sulphide capacities, phosphate capacities, phosphide capaci-
ties, nitride capacities and cyanide capacities in CaO-CaF, system. Linear relations were observed be-
tween carbonate capacities and other capacities on log-log plots.

Key words : thermogravimetric technique ; basicity ; solubility ; carbon dioxide; capacity ; carbonate capacity ;
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Fig. 2. Typical weight changes for absorption and
desorption of carbon dioxide.
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Table 1. Experimental results for the CaO-CaF,-CaCl, system.

Init. mole fraction Temperature CO%™ (wt%) XCO2

No. Xca0 Xear, Xeacly (0 Pco, CO2 (wt%) Xco, Peco, Pcoy
P1-1 0.06 — 0.94 1000 0.2 0.37 0.0090 2.52 0.045
P1-2 0.06 — 0.94 1000 0.4 0.70 0.0170 2.39 0.043
P1-3 0.06 — 0.92 1000 0.8 1.61 0.0260 2.74 0.033
P2-1 0.08 — 0.92 1000 0.2 0.64 0.0150 4.36 0.075
P2-2 0.08 — 0.92 1000 0.4 0.95 0.0230 3.24 0.058
P2-3 0.08 — 0.92 1000 0.6 1.27 0.0300 2.89 0.050
P2-4 0.08 — 0.92 1000 0.8 1.60 0.0380 2.73 0.048
P3-1 0.12 - 0.88 1000 0.2 1.00 0.0230 6.82 0.115
P3-2 0.12 — 0.88 1000 0.4 1.51 0.0400 5.15 0.100
P3-3 0.12 — 0.88 1000 0.6 1.93 0.0450 4.39 0.075
P3-4 0.12 -— 0.88 1000 1.0 2.49 0.0570 3.39 0.057
T1-1 0.12 — 0.88 900 0.2 2.09 0.0480 14.25 0.240
T1-2 0.12 — 0.88 950 0.2 1.63 0.0380 11.11 0.190
T1-3 0.12 — 0.88 1050 0.2 0.65 0.0150 4.43 0.075
T1-4 0.12 — 0.88 1100 0.2 0.44 0.0100 3.00 0.050
T1-5 0.12 — 0.88 1150 0.2 0.31 0.0070 2.11 0.035
T2-1 0.12 0.20 0.68 900 0.2 1.80 0.0377 12.27 0.189
T2-2 0.12 0.20 0.68 900 0.2 1.69 0.0369 11.52 0.185
T2-3 0.12 0.20 0.68 1000 0.2 1.37 0.0298 9.34 0.149
T2-4 0.12 0.20 0.68 1000 0.2 0.99 0.0216 6.75 0.108
T2-5 0.12 0.20 0.68 1100 0.2 0.46 0.0100 3.14 0.050
T2-6 0.12 0.20 0.68 1200 0.2 0.18 0.0040 01,23 0.020
T2-7 0.12 0.20 0.68 1200 0.2 0.18 0.0039 1.23 0.020
T2-8 0.12 0.20 0.68 1300 0.2 0.07 0.0016 0.48 0.008
T3-1 0.12 0.40 0.48 900 0.2 2.60 0.0519 17.73 0.260
T3-2 0.12 0.40 0.48 900 0.2 2.45 0.0492 16.70 0.246
T3-3 0.12 0.40 0.48 1000 0.2 1.56 0.0317 10.64 0.159
T3-4 0.12 0.40 0.48 1009 0.2 1.25 0.0254 8.52 0.127
T3-5 0.12 0.40 0.48 1100 0.2 0.68 0.0140 4.64 0.070
T3-6 0.12 0.40 0.48 1200 0.2 0.35 0.0071 .39 0.036
T3-7 0.12 0.40 0.48 1300 0.2 0.15 0.0030 1.02 0.015
P4-1 0.12 0.44 0.44 1000 0.2 1.79 0.0362 12.20 0.181
P4-2 0.12 0.44 0.44 1000 0.4 2.63 0.0527 -8.97 0.132
P4-3 0.12 0.44 0.44 1000 0.6 3.22 0.0641 7.32 0.107
P4-4 0.12 0.44 0.44 1000 1.0 3.61 0.0715 4.92 0.072
P5-1 0.12 0.60 0.28 1000 0.1 1.72 0.0321 23.39 0.321
P5-2 0.12 0.60 0.28 1000 0.2 2.38 0.0490 16.23 0.245
P5-3 0.12 0.60 0.28 1000 0.3 3.23 0.0620 12.58 0.177
P5-5 0.12 0.60 0.28 1000 0.5 3.88 0.0768 10.58 0.154
P5-6 0.12 0.60 0.28 1000 0.65 4.19 0.0832 8.78 0.128
P5-7 0.12 0.60 0.28 1000 0.8 4.57 0.0884 7.79 0.111
P5-8 0.12 0.60 0.28 1000 0.95 4.68 0.0909 6.72 0.096
T4-1 0.12 0.60 0.28 900 0.2 2.95 0.0550 20.11 0.275
T4-2 0.12 0.60 0.28 900 0.2 2.76 0.0513 18.82 0.257
T4-3 0.12 0.60 0.28 1000 0.2 2.10 0.0399 14.32 0.200
T4-5 0.12 0.60 0.28 1000 0.2 2.11 0.0400 14.39 0.200
T4-6 0.12 0.60 0.28 1100 0.2 0.97 0.0187 6.61 0.094
T4-7 0.12 0.60 0.28 1200 0.2 0.70 0.0133 4.77 0.067
T4-8 0.12 0.60 0.28 1300 . 0.2 0.21 0.0040 1.43 0.020
Cl1-1 0.05 0.95 — 1500 0.2 0.05 0.0009 0.35 0.005
T5-1 0.12 0.88 — 1382 0.2 0.25 0.0043 1.70 0.022
T5-2 0.12 0.88 — 1390 0.2 0.24 0.0041 1.64 0.021
T5-3 0.12 0.88 — 1400 0.2 0.17 0.0029 1.16 0.015
T5-4 0.12 0.88 — 1400 0.2 0.18 0.0030 1.23 0.015
T5-5 0.12 0.88 — 1450 0.2 0.12 0.0021 0.82 0.011
T5-6 0.12 0.88 — 1450 0.2 0.13 0.0021 0.89 0.011
C1-2 0.12 0.88 - 1500 0.2 0.09 0.0015 0.61 0.008
C1-3 0.12 0.88 — 1500 0.2 0.09 0.0016 0.61 0.008
P6-1 0.12 0.88 — 1390 0.4 0.50 0.0085 1.70 0.021
P6-2 0.12 0.88 — 1390 0.6 0.72 0.0122 1.64 0.020
P6-3 0.12 0.88 — 1390 1.0 1.09 0.0186 1.49 0.019
Cl-4 0.185 0.815 — 1500 0.2 0.16 0.0030 1.11 0.015

Table 2. Enthalpychanges of carbon dioxide dissolu- REEAABRE LB L. MELBEGHEE BN T
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