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Solubility of Carbon Dioxide in CaO-CakFy-SiO, Molten Fluxes

Synopsis :

Takashi IKEDA and Masafumi MAEDA

The solubility of carbon dioxide has been measured by the thermogravimetric technique for
Ca0-CaF,-Si0O, molten fluxes at temperatures from 1200 to 1500°C. The values of carbonate capacity
(Cc—-—wt%Cng_/Pcoz) were calculated by the solubilities and the partial pressure of carbon dioxide.

Carbonate capacities were compared with the sulfide capacities appearing in the literature.

A linear

relationship was obtained for Cgz- and C¢ as log Cq2-=1.1 log Cc —3.3 at 1200 °C.
With increasing CaF, from 29.0 to 88.2wt% at constant XCaO/XSi02 of three at 1400°C, C¢ increased

from 0.53 to 0.89.

The influence of the replacement of CaO by CaF, on C. at various SiO, content has been investigated.
With increasing CaF,, Cc decreased for fluxes of Xc.o/ Xsio, smaller than three, while it increased for

fluxes with a ratio larger than three.

Carbonate capacities of slags of XCaQ/XCaF2=1.56 decreased with increasing SiO, content from 8.3 to

25wt%.

In fluxes of which the ratio was 0.68, Cc decreased with an increase of SiO, more than 5wt%.

There was a maximum of C¢ at 0.8wt%SiO, for the fluxes of a ratio of 0.14.
Key words : thermogravimetric technique; basicity; solubility; carbon dioxide; capacity; carbonate capacity;

Ca0; CaF,; Si0,; CaO-CaF,-SiO,.
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Fig. 2. Solubility of carbon dioxide in the slag of

39wt% CaO, 40wt%CaF, and 21wt%Si0, as a func-
tion of Pco, at 1250°C.
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Fig. 3. Carbonate capacity of fluxes as a function
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Fig. 10. Influence of temperature on the solubility
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Table 1. Composition of initial slags and solubil-
ity of carbon dioxide at 1 200°C. '

Table 3. Composition of initial slags and solubil-
ity of carbon dioxide at 1 300°C.

wt% wt% wt% wt% Xco
No. P ; 2

Ca0  CaF,  SiO, 2 co, G (xi0%
A 37.0 41.0 22.0 0.2  0.02 0.16 0.3
B 39.0 400 21,0 0.2 0.08 0.54  1.15
C 430 370 200 0.2 021 1.46  3.09
D 46.5 33,0 205 0.2  0.22 1.48  3.09
E 50.7 30,9 18.4 0.2  0.21 1.43  2.97
F 535 37.0 9.5 0.2 0.19 1.26  2.65
G 9.0 427 83 0.2  0.24 1.66  3.54
s19 | 523 2900 18.7 0.2  0.15 1.04  2.14
b1t | 29.3 60.2 10,5 0.2  0.26 1.80  4.08
alé | 44.4 397 15. 0.2 0.20 1.37  2.92
a2 | 408 345 247 1.0 0.07 0.10 1.0
a17 | 324 502  17.4 1.0 0.1 0.15  1.68

Table 4. Composition of initial slags and solubil-
ity of carbon dioxide at 1 350°C.

N wt% wt% wt% P wt% Ce Xcoz
o X .

Ca0  CaF;  SiO, 2 co, (x10%)
A 37.0 41.0 22.0 0.2  0.06 0.39 0.8
B 390 400 21,0 0.2 008 052 1.12
C 3.0 37.0 200 0.2 0.2 1.52 3.2
D 46.5 33.0 20, 0.2 0.26 179 3.73
E 507 309 18.4 0.2 0.28 1.92  3.97
F 535 37.0 9.5 0.2  0.28 1.90 3.9
G 90 427 83 0.2 0.3 2.26 4.83
al6 | 44.4 397 159 0.2  0.31 2.1  4.54
417 | 3204 502 17.4 1.0  0.18  0.25  2.73

wt% wt% wt% wt% Xco
No P . 2

Ca0  CaF, SiO 2 co, G (x109)
B 39.0 40.0 21.0 0.2 0.08 0.51  1.09
C 43.0  37.0 200 0.2 015 1.04 2.2
D 465 33.0 205 0.2  0.22 1.53  3.19
E 50.7 30.9 18.4 0.2 0.8 1.21  2.52
F 53.5  37.0 9.5 0.2 0.6 1.11  2.33
G 49.0 427 83 0.2 022 151 3.22
s19 52.3 29.0 18.7 0.2  0.12 0.81  1.67
al6 | 44.4 397 159 0.2  0.13  0.87  1.86
a20 | 422 37.8 20,0 0.2  0.12 0.8  1.79
a2 | 40.8 34.5 247 1.0  0.06 0.08  0.80
240 | 31.7  28.3  40.0 0.2 0 0 0
b5 3.1 63.9 5.0 0.2  0.25 1.68 3.84
b7 30.7  62.3 7.0 0.2 0.24 1.63 3.72
b1l 293 60.2 10.5 0.2  0.21 1.42 3.2
b15 | 27.8 57.2 150 0.2 0.09 0.61  1.36
b20 | 26.2 53.8 20.0 0.2 0 0 0
cl 8.9  90.4 0.8 0.2  0.33 2.26  5.67
2 8.8  89.6 1.6 0.2 033 2.24 5.59
3 8.6  88.2 3.2 0.2 0.21 1.44  3.58
8 8.2  83.7 8.1 1.0 0.09  0.12  1.50
s 38.3  56.6 51 0.2 0.20 1.36  3.03

Table 2. Composition of initial slags and solubil-
ity of carbon dioxide at 1 250°C.

Table 5. Composition of initial slags and solubil-
ity of carbon dioxide at 1 400°C.

wt% wt% wt% wt% Xco,
P N

Noo 1 ca0  caFy  Si0; %2 co, o (x109
A 37.0 41.0 22.0 0.2  0.04 0.27 ~ 0.57
B 390 40.0 21.0 0.2 0.10 0.66 1.42
C 130 37.0 200 0.2 0.23 1.55 3.28
D 465 330 205 0.2 024 1.62 3.3
E 507 300 184 0.2 0.2 1.4 2.9
F 535 370 9.5 02 0.22 1.51 3.16
G 90 427 83 0.2 0.30 2.07  4.41
B 390 40,0 21.0 0.4  0.2¢ 0.8 3.5
B 390 40,0 21.0 0.6  0.33 0.76  4.75
B 300 40.0 21.0 0.8  0.45  0.80  6.48
B 390 400 2.0 0.9 0.5 0.83 7.93
b1l | 29.3 602 105 0.2  0.33 227 5.14
alé | 44.4 397 159 0.2  0.24  1.63  3.47
417 | 3204 502 174 1.0 0.12  0.16  1.75

wt% wt% wt% wt% XC()Z
o .

N Ca0  CaFy  Si0, 1% co, G (x109)
s19 | 52.3 29.0 187 0.2  0.08 0.53  1.10
ale | 44.4 397 159 0.2 0.0 0.66 1.4
a20 | 422  37.8 200 0.2  0.08 057 1.2
225 | 40.8 34,5 247 1.0  0.04  0.06  0.60
240 | 31,7 283 40.0 0.2 0 0 0
b0 323 67.7 0 0.2 0.2 1.51  3.49
b5 31,1 63.9 50 0.2 020 1.37  3.13
b7 3007 62.3 7.0 0.2 0.20 1.38  3.15
bil | 29.3  60.2 105 0.2  0.15 1.00  2.27
b15 | 27.8 57.2 15.0 0.2 0.07 0.46  1.03
b20 | 26.2  53.8 20.0 0.2 0 0 0
¢0 8.92  91.1 0 0.2 018 1.23  3.08
cl 8.9  90.4 0.8 0.2 0.27 1.85 4.65
c2 8.8  89.6 1.6 0.2  0.24 1.63 4.07
¢3 8.6  88.2 3.2 0.2 0.3 0.8  2.23
8 8.2  83.7 81 1.0 007 0.09 1.15
do 399 60.1 0 0.2 024 1.6  3.70
5 383 56.6 51 0.2 017 1.15  2.56
w1 | 327 562 1.1 0.2 0.6  1.07  2.39
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Table 6. Composition of initial slags and solubil-
ity of carbon dioxide at 1 450°C.

wt% wt% wt% wt% Xco

N P 2

© Ca0  CaF, Si0; 2 co, G (x10%)
ale | 44.4 397 159 0.2 0.07 0.48  1.02
a20 | 4212 378 2000 0.2  0.06 0.40  0.84
240 | 317 2813 400 0.2 0 0 0
b0 32.3  67.7 0 0.2 018 1.26 2.9
b5 31.2 63.8 50 0.2 017 1.15 2.62
b7 307 623 7.0 0.2 016 1.07 2.44
b1l | 293 60.2 10.5 0.2  0.11 0.78 1.76
b5 | 27.8 57.2 150 0.2 0.05 0.32  0.73
b20 | 262 538 2 0.2 0 0 0
0 8.9 9.1 0 0.z 013 0.8  2.10
cl 8.9 904 0.8 0.2 021 144 3.6
2 8.8  89.6 1.6 0.2 017 1.15 2.8
3 86 8.2 32 0.2 010 065 1.63
4o 39.9 0.1 0 0.2 021 1.4 3017
d5 383 56.6 51 0.2 0.3 0.9 2.0
hit | 3207 s62 114 0.2 012 0.8  1.89

Table 7. Composition of initial slags and solubil-
ity of carbon dioxide at 1 500°C.

wt% wt% wt% wt% Xco,
Pe

No Ca0  CaF,  SiO, @z co, G (xi0%)
a20 | 42.2  37.8 200 0.2 0.04 027  0.13
a40 | 317 283 400 0.2 0 0 0
b0 323 67.7 0 0.2 0.3 091 2.1
b5 312 63.8 50 0.2 0.13 090 2.07
b7 ' | 307  62.3 7.0 0.2 013 0.8 1.9
bis | 27.8 57.2 15.0 0.2  0.04 - 0.26  0.58
0 8.9  91.1 0 0.2 0.09 0.6 1.5
2 8.8  89.6 1.6 0.2 012 0.8  2.08
40 399 60.1 0 0.2 0.12 083 1.8
5 383 56.6 51 0.2 011  0.72  1.60
w1 | 327 562 111 0.2 0.10 0.71  1.59
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Fig. 12. Estimation of sulfide capacity at 1300
and 1500°C from carbonate capacity at 1200°C.
Sulfide capacity at 1300°C according to Susaki
et al. is also ploted; O. :
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