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Abstract

Foaming of slag is a thermodynamically unstable phenomenon and has significant effects in iron and steelmaking processes.
For better recycling method of pulp sludge, the application as an defoaming agent during steelmaking process was adopted and
tested. The forming machine has been modified in order to produce the briguettes, which are made of pulp sludge and slag with
different weight ratio. Influencing factors on the foaming phenomena have been studied and tested for better understanding of
foaming phenomena. Experiments were carried out with CaO-FeQ-SiO, based slags with Ar gas injection and addition of coke
particles. The slag basicity and (%FeO) contents adapted as major factors to measure foaming tendency of the slag system. It
was found that foam index (Z) gradually decreased as both the basicity and the (FeO) content increase. Four kinds of antifoaming
agent such as aluminium dross, cokes, rice bran and pulp siudge with steelmaking slag have been tested in actual process. Alu-
minium dross was the most effective, and pulp sludge with steelmaking slag also showed the desired results.
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Table 2. Chemical composition of powdered coke
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Table 1. Chemical composition of slag samples (wt.%)
Ca0 Si0;, FeO MgO C/S Remarks
slag-1 45 30 20 5 1.5 fixed (FeO)
slag-2 50 25 20 5 2.0 ”
slag-3 54 21 20 S 25 ”
slag-4 57 18 20 5 3.0 "
slag-5 60 25 10 5 2.5. fixed basicity
slag-6 58 22 I5 5 2.5
slag-7 50 20 25 5 25
slag-8 47 18 18 5 25
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Fig. 1. Shape of final sludge product for antifoaming agent.

Table 3. Elemental analysis of two kinds of sludges and

heat values
T e oo o] e
W‘(‘ii‘io/po‘)’]p 449 |68 |474 | 092 |0003| 448
black pulp) 44 12| 639 |48.66| 071 [012 | 424
(wt.%)

Table 4. Analysis of two pulps

White pulp sludge | Black pulp sludge
moisture content 54.53% 48.18%
specific gravity 1.15% 1.14%
volatile matter 58.66% 60.24%
ash 41.34% 39.76%
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Fig. 2. Thermogravimetric analysis of two typical sludges.
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Fig.‘3. Effect of basicity variation on the foam height
measured with increasing superficial gas velocity.
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Fig. 4. Effect of (FeO) content variation on the foam
height measured with increasing superficial gas
velocity.
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Fig. 5. Relation between foam index and average bubble
diameters with (FeO) contents. this work (FeO
increased) this work (basicity increased).
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Fig. 7. Effect of antifoamers on the productivity of
steelmaking process in actual trials.
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