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(54) Bezeichnung: VORRICHTUNG ZUM NASSGRANULIEREN VON FLUSSIGER SCHLACKE

(87) Abstract

A simple and compact device for wet granulation
of liquid slag, comprising a granulating basin (14) with a
water injection device and a decanting basin (16) that is
separate from the granulating basin (14). A distribution
channel (40) for the granulate—water mixture extends
above the decanting basin (16) and is provided with
outflow means (42) along the entire length and on the
lower side thereof for the granulate—water mixture. A
vertical inflow shaft (54) that 1s open towards the bottom
is arranged underneath the distribution channel (40).
The outflow means (42) for the granulate—-water mixture
discharges into said inflow shaft.

(87) Zusammenfassung
Eine einfache und kompakte Vorrichtung zum

NaBgranulieren von fliissiger Schlacke umfafit ein Gran-
ulierbecken (14) mit einer Eindiisvorrichtung fiir das
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Granulierwasser und ein vom Granulierbecken (14)
abgetrenntes Dekantierbecken (16). Ein Verteilerkanal
(40) fir das Granulat—-Wasser—-Gemisch ersteckt sich
iiber das Dekantierbecken (16) und weist an seiner Un-
terseite, liber scine Linge verteilte, AusfluBmittel (42)
fir das Granulat-Wasser-Gemisch auf. Unterhalb des
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Verteilerkanals (40) ist im Granulierbecken (14) ein nach unten offener, senkrechter Einstrdmschacht (54) angeordnet, in den die Aus-

fluBmittel (42) fir das Granulat-Wasser—Gemtsch einmiinden.
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METHOD FOR WET GRANULATION OF LIQUID SLAG
Iinfroduction

The invention relates to a device for wet granulation of liquid slag.

In wet granulation a liquid slag flow is introduced into a powerful water flow, the

liquid slag entrained by the water flow being granulated, solidified and cooled.
The granulate is subsequently dewatered.

Devices for wet granulation of liquid slag are known, for example, from the blast
furnace sector. They comprise a granulating basin with an injection device for
the granulating water as well as equipment for dewatering the granulate.

Conventional dewatering equipment comprises a decanting basin separate
from the granulating basin, in which the slag granulate settles.

In wet granulation there is a non-negligible explosion hazard due to both the
release of hydrogen and the explosive overheating of water vapour. In order to
reduce this explosion hazard it is necessary to operate with very large water

flows. These large water flows necessitate, of course, large space-consuming
decanting basins.

To avoid such space-consuming decanting basins, it is known to use
dewatering drums as described, for example, in US-A-4 205 855. In large blast
furnaces such dewatering drums quickly pay off due to their high dewatering
capacity. For smaller slag quantities, as for example produced in electric steel

plants, wet granulation with a dewatering drum downstream is however too
expensive,
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Task of the invention

The task of the present invention is to provide a simple and at the same time

very compact device for wet granulation of liquid slag.

General description of the invention

The device for wet granulation of liquid slag according to the invention
comprises a granulating basin with an injection device for the granulating water,
a decanting basin, separate from the granulating basin, in which the slag settles
as granulate, as well as a device for introducing the granulate/water mixture
from the granulating basin into the decanting basin. This device comprises at
least one oblong distributor duct, which extends over the decanting basin and
which has outlets for the granulate/water mixture distributed over the length of
its underside. These outlets may, for example, comprise an outlet sliot or
several outlet openings arranged'one behind the other. in the decanting basin
a vertical, open at the bottom inflow shaft, into which the outlets for the
granulate/water mixture discharge, is arranged under the at least one distributor
duct. This inflow shaft can for example easily be formed by two screening walls
attached to the distributor duct. The granulate/water mixture can be introduced

Into the decanting basin largely without turbulence through the distributor duct,
its outlets and the inflow shaft. This ensures that the slag granulate also settles

satisfactorily in relatively small decanting basins. The present invention

consequently enables the creation of a compact device for wet granulation of
liquid slag with extremely simple means..

The decanting basin advantageously comprises overflow devices for the

granulating water at its upper edge. The "clarified" granulating water is removed

from the decanting basin via these overflow devices during the granulation and,

it necessary, returned to the injection device in the granulating basin. In a
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preferred embodiment the distributor duct is positioned lower than these

overflow devices and is consequently below the water level in the decanting

basin.

5 For withdrawal of the granulate from the decanting basin the latter
advantageously comprises at least one funnel-shaped recess with an outlet
connection piece and a shut-off valve for closing the outiet connection piece.

Utilisation of space in the decanting basin is optimised by the fact that the
10 inflow shaft and the at least one funnel-shaped recess have a common plane of
symmetry. A particularly compact device can be achieved by a granulating
basin having several funnel-shaped recesses one behind the other, the inflow
shaft and the funnel-shaped recesses one behind the other having a common

plane of symmetry.

15
The granulating basin is advantageously designed as an oblong basin with a

bottom surface, two lateral faces and two end faces. The injection device for
the granulating water is arranged at a first end face of this basin and the at
least one distributor duct forms its discharge opening into the decanting basin

20  atthe opposite end of the basin.

In a preferred embodiment the injection device for the granulating water
comprises a chamber, which comprises the first end face of the basin and has
outlet nozzles for the granulating water. These outlet nozzles for the granulating
25 water are preferably arranged in the two lateral faces as well as in the first end

face of the granulating basin.

Description on the basis of the figures

30 An embodiment of the invention is described below on the basis of the
enclosed figures. They show
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Fig. 1: a longitudinal section through a device for wet granulation of liquid slag

according to the invention with a slag ladle in the emptying position;
Fig. 2: a plan view of the device in Fig. 1 without the slag ladle; ana
Fig. 3: a cross-section along the line A-A through the device in Fig. 1.

In Fig. 1 reference 10 designates a slag ladle with liquid slag, which is to be
granulated in a granulating device 12 according to the invention. This
granulating device 12 consists essentially of a granulating basin 14 and a

decanting basin 16, which is attached directly to the granuiating basin 14.

The granulating device 12 shown furthermore comprises a slewing device 18

for emptying the slag ladle 10 into the granulating basin 14. The slewing
device 18 grips the slag ladle 10 at its bearing journals 20 and slews it about a
slewing axis 22 into a discharge position above the rear end face of the
granulating basin 14, such that the liquid slag can flow into the granulating

basin 14. The angle of inclination of the ladle 10 is adapted such that the slag

flow into the granulating basin 14 is as constant as possible.

The granulating basin 14 is formed by an oblong basin, which has a bottom
surface 24, two lateral faces 26, 28, as well as a rear end face 30 and a front
end face 32. The liquid slag flows from the slag ladle 10 into the rear end tace
of the granulating basin 14. Here, an injection device for the granulating water
is installed in the basin. This injection device comprises a water chamber 34,
which encloses the rear end face 30 and rear section of the two lateral faces 26
and 28. The granulating water is fed to the water chamber 34 via connection
pieces 35. The granulating water flows from the water chamber 34 into the
oblong basin of the granulating basin via a large number of outlet openings 36
in the rear end face 30 and the two lateral faces 26 and 28. An inflow rate In the

order of about 10 m/s should be achieved at the outlet openings 36. About
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15 kg of water should be injected into the granulating basin 14 for each kg of

liquid slag.

In the granulating basin 14 the liquid slag is caught by the granulating water
flow, whereby the slag granulates and solidifies. The more turbulent the water Is
in the granulating basin, the lower is the risk of explosion due to release of

hydrogen and to the explosive overheating of water vapour.

The granulating basin 14 is connected to the decanting basin 16 via a device
for introducing the granulate/water mixture into the decanting basin 16, which is
generally designated 38 in the figures. This device 38 comprises at least one
tubular distributor duct 40, which extends over the decanting basin 16 in the
longitudinal direction of the latter. On its underside this distributor duct 40 has
outlets 42 for the granulate/water mixture, which are distributed over the length
of the decanting basin 16. These outlets 42 may for example comprise one or
more outlet slots and/or several outlet openings arranged one behind the other.
The outlets 42 should be arranged such that the granulate/water flow from the
granulating basin through the distributor duct 40 is distributed as uniformly as
possible over the full length of the decanting basin 16. It remains to be noted
that the distributor duct 14 is laid with a gradient, the top end forming a
discharge opening 44 for the granulate/water flow in the front end face 32 of the
granulating basin 14 immediately above the bottom surface 24. The bottom end
of the distributor duct 14 is closed and lies on a supporting base 45 on the
decanting basin 16. As is apparent from Fig. 1, the granulating basin 14
comprises on its front end face 32 an overflow 46, which is also connected to

the distributor duct 14 by means of an overflow pipe 48.

In Fig. 3 it can be seen that screen walls 50, 52, which extend Into the
decanting basin 16 to a point well below the outlets 42 in the distributor duct 40,
are mounted on both sides of the distributor duct 14. These screen walls 50, 52
form under the distributor duct 40 a vertical inflow shaft 54 open at the bottom,

into which the outlets 42 for the granulate/water mixture discharge. The

CA 02334197 2000-12-04
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granulate/water mixture can be fed largely without turbulence into the decanting
basin 16 through the distributor duct 40, its outlets 42 and the inflow shaft 54,

This ensures that the slag granulate settles satisfactorily in the relatively small
decanting basin 16.

The decanting basin 16 is provided at its upper edge with an overflow duct 56
for the granulating water. The "clarified" granulating water is withdrawn from the
decanting basin 16 via this overflow duct 56 during the granulation. It should be
noted that the distributor duct 40 is positioned lower and consequently below
the water level 68 in the decanting basin 16. The device according to the
invention for introduction of the granulate/water mixture into the decanting
basin 16, as described above, ensures that most of the granulate particles
settle in the decanting basin 16 before the granulating water flows into the
peripheral overflow duct 56. From the overflow duct, the "clarified" granulating
water can be fed back into the injection device of the granulating basin 14.

For removal of the granulate from the decanting basin 16 the latter has in its
bottom surface two funnel-shaped recesses 60, 62, each with an outlet
connection piece 64, 66 and a shut-off valve 68 70 for closing the outlet
connection piece. The granulate accumulates in these recesses 60, 62 and can
be removed by opening the shut-off valves 68, 70. The shut-off valves 68, 70
are preferably compression valves, i.e. valves with a diaphragm, which
encloses a through duct in the valve and constricts this through duct when a

pressure medium is applied. Upstream of each shut-off valve 68, 70 is located

a filter connection 72, 74, via which the decanting basin 16 is dewatered before
removal of the granulate.

The simplicity and compactness of the granulating device 12 described make it

particularly suitable for use in an electric steel plant. Advantageously, the

electroslag has a relatively high specific gravity and consequently settles well in
the decanting basin. '
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CLAIMS

1. A device for wet granulation of liquid slag comprising a granulating basin with
an injection device for the granulating water;

a decanting basin separate from the granulating basin, in which the slag settles
as granulate; and

a device for introduction of the granulate/water mixture from the granulating basin
into the decanting basin;

wherein

the device for introduction of the granulate/water mixture from the granulating
basin into the decanting basin comprises at least one oblong distributor duct,
which extends over the decanting basin, the distributor duct having on its
underside outlets for the granulate/water mixture distributed over its length, and

in that a vertical inflow shaft open at the bottom is formed in the decanting basin

under the at least one distributor duct, so that the outlets for the granulate/water
mixture discharge therein.

2. The device according to claim 1, wherein the decanting basin has at its upper
edge overflow devices for the granulating water.

3. The device according to claim 2, wherein the distributor duct is positioned
lower than the overflow devices.

4. The device according to any one of claims 1 to 3, wherein the inflow shaft is
formed by two screen walls secured to the distributor duct.

5. The device according to any one of claims 1 to 4, wherein the decanting basin
has at least one funnel-shaped recess with an outlet connection piece for the
granulate and a shut-off valve to close the outlet connection piece.
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6. The device according to claim 5, wherein a filter connection piece for
dewatering the granulate is installed in front of the shut-off valve.

7. The device according to claim 5 or 6, wherein the decanting basin has at least
two funnel-shaped recesses one behind the other, the inflow shaft and the at

least two funnel-shaped recesses having a common plane of symmetry.

8. The device according to any one of claims 1 to 7, wherein the granulating
basin is an oblong basin with a bottom surface, two lateral faces and two end
faces, the injection device for the granulating water being arranged at a first end
of this granulating basin and at least one distributor duct forming a discharge
opening into the granulating basin at the opposite end of the basin.

9. The device according to claim 8, wherein the injection device for granulating
water at the first end face of the granulating basin has a multiplicity of outlet
nozzles in the two side surfaces and in the end face of the granulating basin.

10. The device according to any one of claims 1 to 9, wherein the outlets
comprise an outlet slot or several outlet openings.
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