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Prevention of Hydration of Lime by Partial Carbonation

Shigehiro Kimura, Mitsuo Furuva, Hiroyuki KATAvAMA,

Hiroyuki Kajrora, and Arata TANAKA

Synopsis:

As a means of preventing hydration of lime, a partial carbonation method is tried and the condition
for the carbonation and properties of carbonated lime are investigated.

(1) The course of carbonation is expressed by AW, =kt# (AW o, : weight increase by carbonation, ¢: time,
k,n, : constants depending on temperature, CO;% in atmosphere and so on). Beyond a value of Weo,s
which depends on temperature, the rate of weight increase becomes small abruptly. In order to prevent
the hydration effectively, lime at the end of CO,treatment must reach this state.

(2) The degree of hydration of lime treated in an adequate condition (AW¢q,: 5—7%) is 1/10 to 1/20
of that of ordinary lime.

(3) Hydrogen content in molten steel does not increase during fluxing of CO,—treated lime. In an arc

furnace, however, in which hydrogen is apt to be absorbed from atmosphere, it is desirable to control the
arc atmosphere as well as to use CO,—treated lime.
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Fig. 1. Schematic drawing of experimental
apparatus with thermobalance.
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Fig. 2. Schematic drawing of rotary vessel (500
kg—CaO/ch).

Table 1. Experimental condition in fixed and rotary vessel.

: Temp. at the start
( Ilzg}l:h) of C?’ZG S;lppl\/ Rate E)lf\']ggﬁ)supply Time ( min) r.p.m.
15 200~700 5~15 5~-20
Fixed vessel
130 300~700 20~80 30~90
70 400~-550 8~15 15~30 0.6
Rotary vessel
500 200~800 20~80 30~180 0.5, 1.0
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Fig. 4. Relationship between degree of carbona-
tion and hydration of lime CO,—treated
in thermobalance.
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Fig. 5. Behaviour of carbonation of lime in
experiment with thermobalance.
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tion and hydration of lime CO,—treated
in rotary vessel (500 kg/ch).
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Fig. 21. Rate determining step of carbonation
of lime (300 °C, 609% CO,).
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Fig. 22. Free energy of formation of Ca(OH),
and CaCO4'®.
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