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A study on the hydration of sludge from limestone washing process
in a steel making factory.
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ABSTRACT

Hydration precess is ome of the basic carbonation system. Limestone sludge produced in Pohang Iron &
Steel Ca., Ltd. We tested for identify of hydration characteristics. The resull obtained in this study can be
summarized as follows;

1.

2.

The classify of hmestone sludge is type of ground calcium carbonate(—3 mm~+325 meshland the major
mineral of calcite, and further more high grade(CaQ 51%), fine powder(15~22 um).

Limesione sludge mixed {wo process sludge, first one is washing process sludge and the other one is
wel collect kiln dust. The composition rate is about 8 7 2. Wet collect kiln dust is major mineral of calcite,
too, But the sludge is assumed to one by quick lime, slaked lime and unreacted natural limestone. So,
the 1deal process is dividing of the washing process sludge and wet collect kiln dust.

. We manufactured of slaked lime from limestone sludge. To investigate the effect of hydration reactor,

the experiments was done with various reactor type as magnetic stirrer, shaking incubator and ultrasonic
vibration reactor, respectively. Generally. ultrasonic vibration reactor is excellent hydration for limestone
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sludge and produced very fine slaked lime powder with ideal distribution,
4, The optimum condition is 10% pulp density, when the manufacture of fine slaked lime powder by ultrasonic
vibration reactor. And hydration times to compare the results of the study with ultrasomc vibration reactor

of generalized mosl short time(5~10 min).

5. Finally, the dispersive characteristics of slaked lime powder measured 1~5pm from limestone sludge
were compared with those of nalural limestone ones(10~20 pm), in order to check applicability of slaked

lime with hydration process from limestone sludge.
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Fig. 1. Solubility curve of precipitate.

Table 1. Chemical analysis of limestone sludge
Element | Ca0 [MgO| Si0; |Al:O4Fes03Na,0| K50 | Igloss
Content(%) 52.1| 0.8 | 23 | 1.2 | 0.3 | 0.07 | 0.22 | 43.1
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Fig. 2. Flow chart of experimental procedure.
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Table 2. Particle size distribution of limestone sludge

S E e

size(um) Passing(%) ‘ size(um) Passing{%)
1 7.2 15 50.2
1.5 94 24 614
2 146 32 71.7
3 16.3 48 834
4 20.2 64 874
6 26,5 96 952
L] 336 128 98.9
12 413 192 1000
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Fig. 3. X-ray diffraction pattern of limestone sludge.
A-limestone shudge.
B-wet dust collect sludge.
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Table 3. The reaction condition of hydration by quick
lime {rom limestone sludge.

Reactor

Condition of hydration

Magnetic Stirrer

Model : Tripple stirrer SH-13
JEIO Tech CO.
Condition © 250 rpm

Shaking Incubaler

Model ; Shaking mecubator
K. M, C.-84808F
Vigion Scientific
CO. LTD

Condition : 250 rpm

Reaclor

Ultrasonic Vibration |Model - Branson B-12

Smith Kline company

B0 Watts

Condition : 50/60 Hz, 117 Volts
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size of slaked lime powders under various factors.

Mean size(um)
Samiple Hydraticn reactor 5wt% 10 wt%
5 min 10 min 30 min 5 min 10 min 30 min
Magnetic stirrer 947 4.19 461 5.67 5.15 5.46
Limestone Shaking incubator 741 268 4.66 7.00 728 8.81
sludge Ultrasonic vihration
409 2.59 166 157 182 1.96
reactor X
Magnetic stirrer 178 19.10 1853 1153 1646 1164
Natural o
: Shaking incubator 1.15 19.29 13.09 13.09 24 99 14.57
Limestane
| | Uttrasonic vibration reactor | 1074 | 1137 903 | 2208 | 2572 1863 J
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