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Solubility and Dissolution Rate of Water Vapor in
Liquid Ca0O-SiO,-Al,O, Slags
Shiro BAN-YA, Yasutaka IcucHi and Shunsuke NAGATA
Synopsis :

The solubility of water vapor and the rate of water vapor dissolution in liquid CaO-8i0,-Al,0; slags
have been measured at 1400°C by a sampling method.

From the results obtained, solubilities of water in slags were shown with water-vapor capacity, defined
by K'=(%H;0)s/V Py,o.

The apparent rate of water vapor dissolution was independent of the flow rate of Ar-H,O gas mixture
over the range of 200~910 m//min. The dissolved water content was a linear function of the square root
of time during the initial period of dissolution with a slope proportional to the square root of Py,q in the gas.

Consequently, the reaction would be controlled by the non-steady-state diffusion of H,O in the bulk

slag. The obtained apparent diffusion coefficient of water vapor, Dy,0,
12 mol%ALO, slag at 1400°C was 1.9x 10-% cm?/s.

in 44 mol%, CaO-44 mol%,SiO,-
The effects of slag composition, such as alumina

content or basicity and temperature on Dy,o were discussed.
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Schematic diagram of the reaction
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Fig. 2. Slag compositions in this study.
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Fig. 5. Effect of the flow rate of the Ar-H,O

mixture on the rate of water-vapor dissolution.
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Fig. 13. Effects of alumina content and slag
basicity on the diffusion coefficient.

Table 1. Comparison of diffusion coefficients of
water or hydrogen in liquid slags.

Slag composition

Temp. Duso0 or
Investigator CaO  Si0y; AL O, Newo ie crgz/s
mol% mol% mol% Nsio,

44 44 12 1 1400 1.9x107°°
1450 2.5
1500 3.3
36 53 1 0.68 1400 0.9
27 61 12 0.44 1400 0.6
19 69 12 0.28 1400 0.6
This study 45.5 45,5 9 1 1400 2.6
425 425 15 1 1400 1.1
41 41 18 1 1400 0.6
29 65 6 0.44 1400 0.6
28 63 9 0.44 1400 0.6
53 40 7 .32 1400 3.1
30.7 59,2 10.1 0.52 1410 1.0x10-%
1500 1.1
NOVOKHATSKI 40,3 423 17.4 095 1600 L7
et at 57.5 24,3 182 2,37 1600 2.5
STERMSEK 42,2 360 21.8 1.17 1550 5.7~13
and LANGE x10-2
ZULIANI MgO
et al. 33.6 399 265 0.84 1475 1.4x10°¢
1550 2.1

{HIX AT 7D bOKEKOBHEE XL VEEHLETH
5. AEBEREEOOE OV, HK BESRE
b T, B HBILTE Ay, MEAHEL BRI
WIZd b b, 5 ORBROKEILEEKRIENE, B
FEERFEEDIEFEI /NI & ThHBH. R. STERMSEK,
K. W. LANGE3® 32 RB Sieverts ghx FH\, AT 7/~
DAERDOEREE LA S PO KEROBENC X b A
HEEXhBEL, WHEBBHREEZ KD, K. W. LANGE,
H. SCHENCK® M L7-BIFRX X v, IhEREEYRE
LoTW5. HHOFBRINRE, BEELYERLAER
MBI HET S, HTARE. Do J. ZuLiant 203
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MgO % &7 CaO-Si0, RISV TEKF 1T L v #IE
LTk b, Ca0-510,-Al,05 ROKREREER & L
L HrRERBBBREEHREL V5. OO/ R I b
MgO 2 A5 7R TCOKRBKDOILEEIFEFECEL TS
EWVWS ZENTHIERS.

5. &

Dufi

AR IR VR Ca0-8i0,-AL0; H A J 7~
DKESERER JOBREXELRD &R+ 5
7.

(1) KABRKEMELRD, KRSERE K ©°Fxr
L.

(2) BRA T 7 ~DKESEREIE LT V= v—K
ERRE » AViE 200~910ml/min o TI iR
BEEIhinu.

(3) RE o KEKBRERE dC /dt i 3BFEK DK
EIOEOEHRCHFIL, BEOFEHBRCK HFl -+
5.

(4) EEEACHCKESEREETENT 5.

(5) DEDfFEREEHIL, 2T /r~0KESOBHE
HEXA T 7RO KEKOIEC IoTHEIR S &
RicT 2 &0 TE, KEZD RETOREBESRE Da,o &
BERAEDIEEF LR E D ERD 7.

(6) Dg,o DMBMKEN, REKFECOWTHRE
L.

B hicMi-b, RFRFTEHBHITIVE LA
EREELYEL (Bl IS #D), &H Wiyt
(B =ZFHBETERD) ST L 7. Tkt
BB RV E F LRIEREREEEAE g
+, WILRFETETAHAZLEL, FELRILELCRK
WEHRLET.
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