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TWO-CHAMBER FURNACE FOR THE MELT 
CONTACT SMELTING OF CONTAMINATED 

ALUMINUM SCRAP 

FIELD OF THE INVENTION 

0001. The present invention relates to a furnace for the 
Smelting of contaminated aluminum Scrap and, more par 
ticularly to a two-chamber furnace for the melt-contact 
Smelting of contaminated aluminum Scrap. 

BACKGROUND OF THE INVENTION 

0002. In the Smelting of contaminated aluminum scrap, 
that is aluminum Scrap which has oils, paints, lacquers and 
Synthetic resin Substances adhering to its Surfaces, the Scrap 
is usually melted in a rotary-drum furnace under a Salt layer 
or cover. A drawback of this process is that large amounts of 
Salt Slag are produced, e.g. 50kg of the Salt slag per metric 
ton of the aluminum Scrap processed. The System has, 
therefore, a low yield in terms of the metal and problems 
with the emission of toxic Substances into the environment. 

0003. An improvement over this process which has been 
used for alloy-free Scrap primarily carries out the melting in 
a two-chamber furnace with a destructive distillation bridge 
in this two-chamber furnace. One advantage of this method 
is that a Salt Slag is not produced. A Second advantage is that 
higher metal yields are obtained since a contact melting 
proceSS is used. In the contact melting process Scrap is 
melted or dissolved by contact with hot metal melt. The 
oxidation losses which result from this process are Small. 
0004. A drawback of this process is found in the charging 
of the aluminum Scrap into the furnace and the manner in 
which the nonmetallic adhesives are destroyed. In spite of 
efforts to expand the destructive distillation bridge, the Scrap 
tends to Settle. Depending upon the type of Scrap used, the 
Settling can result in Substantial amounts of Scrap falling out 
of the furnace without preheating and destructive distillation 
of the contaminants or falling directly into the melt bed 
before the contaminants have been destroyed. 
0005 These problems, in turn, have collateral difficulties. 
For example, if the Scrap is moist and comes into direct 
contact with the metal melt, explosions can occur. In addi 
tion, if the contaminants which adhere to the Scrap enter the 
melt without destructive distillation, there can be a Sudden 
liberation of large quantities of gases from the contaminants 
which cannot be fully burned off in the furnace and can 
overwhelm any gas Scrap or cleaning equipment attached to 
the furnace. Furthermore, Some contaminants can react with 
aluminum and increase the metal losses. 

0006. In earlier systems, moreover, the full charge of 
Scrap may not be uniformly heated and treated for contami 
nant removal. For example, the heating of the charge by 
radiation and even blowing of flue gasses to the charge may 
heat the charge effectively only in Surface regions and not in 
the interior or portions of the charge at the bottom thereof. 
0007 When there are parts of the charge which are not 
fully heated and thus also may retain organic adhesions, 
there can be Sudden liberation of gases when the charge is 
pushed into the melt and which cannot be fully burned up. 
Here again the gas processing equipment can be over 
whelmed. 
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0008. When attempts are made to heat the charge more 
thoroughly by increasing the heating time, losses in alumi 
num can be encountered. If one resets the furnace tempera 
ture in the Scrap chamber for this purpose, i.e. to increase the 
heat transferred to the charge, Some melting of aluminum 
may occur in the Surface portions of the charge which can 
result in higher oxidation losses. 
0009. In practice it has been found that such two-chamber 
furnaces can be operated effectively only with certain limi 
tations. For example, only a maximum of 35% of the metal 
introduced into the furnace can be contaminated Scrap. The 
remainder must be clean Scrap or crude metal billets. 
0010. The charge must be so assembled that clean scrap 
must lie at the bottom of the charge and the contaminated 
Scrap only at the top of the charge. 
0011 Large shaped scrap, such as bars of a variety of 
croSS Section, as are generally produced by extruding Sys 
tems and which arise in large Volumes, must be chopped into 
Smaller pieces before use. 

OBJECTS OF THE INVENTION 

0012. It is, therefore, the principal object of the present 
invention to provide a melting furnace which can be charged 
with up to 100% contaminated aluminum scrap but which 
nevertheless can be operated economically and in an envi 
ronmentally-Sound manner. 
0013 Another object of this invention is to provide a 
two-chamber furnace for the Smelting of contaminated alu 
minum Scrap by the immersion process, i.e. direct contact of 
the scrap with the melt, whereby drawbacks of earlier 
Systems are avoided. 

SUMMARY OF THE INVENTION 

0014. These objects and others which will become appar 
ent hereinafter are attained, in accordance with the inven 
tion, in a furnace for the Smelting of contaminated aluminum 
Scrap which comprises: 

0015 a first furnace chamber adapted to receive a 
contaminated aluminum Scrap for contacting the 
contaminated aluminum Scrap with an aluminum 
melt, thereby dissolving aluminum from the Scrap in 
the melt; 

0016 a second chamber connected to the first cham 
ber for receiving the aluminum melt, 

0017 gas-fired burners in the chamber for heating 
Same while producing flue gases in the chambers, 

0018 a flue-gas recirculation system connected to as 
least one of the chambers for withdrawing flue gas 
therefrom and recirculating withdrawn flue gas to the 
furnace, 

0019 a destructive-distillation chamber receiving a 
charge of the contaminated Scrap for decontaminat 
ing the charge and connectable to the first chamber; 
and 

0020) means connected with the flue-gas recircula 
tion System for forcing hot flue gas through the 
destructive-distillation chamber to destroy contami 
nants on the charge. 
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0021. In particular, the two-chamber furnace for the 
immersion Smelting of contaminated aluminum Scrap can 
have a first and a Second furnace chamber, a gas-firing 
heating arrangement for the furnace and a flue gas recircu 
lation System as well as a device for the thermal decontami 
nation of the charge. 
0022. According to the invention, the device for the 
thermal decontamination of the charge comprises a destruc 
tive distillation compartment or chamber which is separated 
from or separable from the chambers of the furnace but yet 
is connectable with the first chamber thereof and which is 
traversed by a forced flow of hot flue gas from the first 
furnace chamber. 

0023. With the system of the invention, a closed distil 
lation chamber is provided to receive the charge by contract 
with the open destructive distillation bridge hitherto used. 
The danger of the charge falling out is thus minimal and 
contaminated or wet pieces of the charge cannot be Supplied 
to the melt to give rise to explosions or gas-emission leaks 
of unburned distillation gases. A layering or comminution of 
the charge is not required if the destructive distillation 
chamber is appropriately dimensioned and the use of a 
charge consisting of 100% of contaminated Scrap is not a 
problem. 

0024. While in the conventional two-chamber furnace 
having the distillation bridge, the Scrap pile can only be 
contacted from the exterior with flue gases, with the System 
of the invention, wherein a closed destructive distillation 
chamber is separated from the two-furnace chambers, a 
forced flow of the hot flue gases from the first chamber 
through the body of the charge in the distillation chamber is 
possible over the entire free croSS Section of the charge. The 
heat transfer Surface of the charge is thereby increased by at 
least ten times which ensures a rapid and uniform heating 
and complete decontamination. The furnace throughput is 
thereby increased and the efficiency of the furnace greatly 
enhanced. 

0.025 Since the flue gas temperature need not be exces 
sive with the system of the invention, overheating of the 
charge, melting within the charge and oxidation of the 
charge can be avoided. 
0026. It is also possible to provide the two-chamber 
furnace in two Separate furnace units which are connected 
by a recycle pipe for the melt and with a flue gas line. 
0027. This approach however creates sealing problems 
and heat losses and increases the Spatial requirements. 

0028. In another modification the Smelting furnace has 
only one furnace chamber whose melt is maintained at a 
uniform temperature by recirculation effected by a recircu 
lation pump. The flue gases which are fed to the destructive 
distillation chamber are then drawn from a recycling duct 
located outside the Smelting furnace. This is generated by a 
gas burner System which Supplies the required energy for 
preheating the charge and for combustion of the distillation 
gaSeS. 

0029. This latter approach has the drawback that it pro 
vides a higher temperature loading of the closing elements 
(1000° C. as opposed to 600° C.) for a two-chamber furnace 
and a heating loSS from the recycle duct which both con 
tribute to higher construction costs of the apparatus. 
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0030. It has been found to be advantageous to provide the 
distillation chamber with at least one inlet opening and at 
least one outlet opening for the flue gas, the inlet and outlet 
openings preferably being located opposite one another. The 
inlet and outlet openings should be positioned to ensure that 
the hot flue gas has a forced flow through the entire 
distillation chamber and the charge therein. 
0031. It is also advantageous to form the destructive 
distillation chamber as a filling shaft for the first furnace 
chamber and which is preferably Vertical and is connected to 
the first furnace chamber by a closing element. The result is 
an integrated two-chamber furnace in which the filling shaft 
or the destructive distillation chamber is an integral part of 
the two-chamber furnace. Its configuration as a filling shaft 
for the first furnace chamber Simplifies the construction and 
operation of the two-chamber furnace. The vertical orienta 
tion of the distillation chamber Simplifies rapid and complete 
emptying. The closure element enables connection between 
the distillation chamber and the first furnace chamber. 

0032. When the closure element is comprised of two flaps 
which Swing relative to one another, or by a Slider which can 
open the passage between the distillation chamber and the 
first furnace chamber, i.e. the melting chamber, over the 
entire croSS Section of the Shaft or the distillation chamber, 
the charge can be metered into the melting chamber by the 
opening Speed of the flaps or slider and, with full opening, 
can be rapidly and completely emptied. 
0033. It has been found to be advantageous to provide the 
distillation chamber or shaft with a rectangular cross Section 
in which a pressing body of corresponding shape is exactly 
movable. The pressing body can be displaceable with play in 
the Shaft. The pressing body can fill the Space above the 
charge in the distillation chamber and can preSS portions of 
the charge which may Stick out of the latter downwardly and 
into the charge. In this manner Short-circuiting or bypass 
flow of gas above the charge can be precluded entirely. Flue 
gas is thus forced to pass Substantially uniformly through the 
charge and ensure uniform heating and destructive distilla 
tion of the contaminants from the Surface of the Scrap. 
0034. According to a feature of the invention, moreover, 
the distortion chamber is closed toward the exterior by a 
hood which is provided with a receSS into which the pressing 
body can fit and which can Support and receive a guide 
Structure for the pressing body. The guide prevents horizon 
tal migration of the pressing body and limits its penetration 
into the distortion chamber. When the pressing body is lifted 
into its uppermost position, its bottom can be flush with the 
bottom or sealing surface of the hood. With slight elevation 
of the hood in an upper position of the pressing body, the 
hood can be displaced laterally to provide an opening in the 
shaft and distillation chamber for a new charge. 
0035. According to another feature of the invention, in 
the furnace chambers, gas burners are provided. The gas 
burner Systems in the two furnace chambers can include an 
oxygen Sensor in one or both chambers to monitor residual 
oxygen in the combustion gases following the combustion 
process. It has been found that it is advantageous to operate 
the furnace with a constant oxygen exceSS in the flue gases. 
The O. Sensors can thus be connected in a feedback arrange 
ment with the gas burner System to provide a predetermined 
air exceSS in the combustion gases, for example 2%, thereby 
ensuring for a constant heat value of the combustion gases, 
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a certain flue gas temperature. When the distillation-pro 
duced gases are then additionally burned, because they have 
heat values other than the full gas, in Spite of the air excess, 
the temperature may vary. In that case, additional control can 
be effected based upon the flue gas temperature utilizing 
temperature Sensors. 

0.036 Advantageously, the first gas burner system, i.e. the 
gas burner System effective in the first or melting chamber, 
is operated to provide a flue gas temperature of about 600 
C. in the first furnace chamber. In the second furnace 
chamber the flue gas temperature is controlled at preferably 
1000° C. 

0037. The gas burner system in the first furnace chamber 
Supplies the heat required to heat up the aluminum Scrap to 
a temperature which is below the melting point of the Scrap 
but at which rapid decontamination is effected by destructive 
distillation of the contaminants to produce a distortion gas. 
The distortion gas is largely burned in the furnace chamber. 
The Second gas burner System in the Second furnace cham 
ber Supplies the heat required to maintain the charge in a 
molten State and to melt any of the Solid charge which may 
pass with the liquid metal into the Second chamber. This 
temperature should be Sufficient to crack toxic distillation 
gas residues which may remain from the first furnace 
chamber. 

0.038. The intensity of the distortion gas formation can be 
varied by the control of the temperature prevalent in the 
distortion chamber and the Speed of the flue gas therein. 
Rapid decontamination can be effected without gas-emis 
Sion peaks. The temperature of the flue gas can be controlled 
by the first burner system, its velocity as determined by the 
Seed of the circulating blowers for the flue gas, and the 
preSSure with which the gas is forced through the charge 
within a wide range. 
0.039 Advantageously a particular flue gas temperature is 
achieved in the first furnace chamber by the first gas burner 
System utilizing a fuel pass flow which is inversely propor 
tional to the respective distillation gas flow during the 
distillation step. The control of the first burner system to a 
constant air exceSS requires a reduction in the fuel gas flow 
with increasing distillation gas flow. The level of the fuel gas 
flow can thus Serve as a measure of the distillation progreSS 
and the conclusion of decontamination. In the System of the 
invention the distillation gases resulting from the thermal 
decontamination Supply a significant proportion of the 
required energy. 

0040 According to another feature of the invention, the 
Second furnace chamber is connected with the first furnace 
chamber by a flue gas duct. Through this duct the flue gases 
from the first furnace chamber can pass into the heating 
region of the Second furnace chamber. If the flue gases from 
the first furnace chamber which are Supplied to the Second 
furnace chamber contain unburned distillation gas compo 
nents, these components are Subject to after-burning in the 
Second furnace chamber. A monitoring of the flue gas in the 
Second furnace chamber ensures that there will always be 
Sufficient oxygen for this after-burning Step. All of the flue 
gases produced in the furnace are discharged from the 
Second furnace chamber through a combustion air preheater. 
This preheater Serves on the one hand to effect rapid cooling 
of the flue gases and on the other hand to recover the heat 
of these flue gases. The preheating of the combustion air 
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reduces the energy consumption of the two chamber furnace 
and thus increases the efficiency thereof. The rapid cooling 
of the flue gas reduces the tendency toward recombination of 
cracked toxic Substances in the Second furnace chamber and 
thus also reduces any environmental contamination by the 
furnace. 

0041. The bottom of the first furnace chamber has in the 
region below the distillation chamber an elevated Smelting 
platform which projects out of the melt at low melt levels. 
This is the case during the initial charging of the first furnace 
chamber. The charge can then cascade onto the melt-free 
melting platform and not directly into the melt where an 
uncontrolled Smelting can occur. 
0042. It has been found to be advantageous further to 
provide a melt pump for displacing the melt in the first 
furnace chamber and to also provide a throttled melt return 
line between the furnace chambers with the melt pump 
having a rate of displacement adjustable between at least 
two steps. At Standstill of the melt pump, a uniform, low 
melt level prevails in both furnace chambers. This is the case 
during the charging of the first furnace chamber. However, 
upon operation of the melt pump, the melt level in the first 
furnace chamber rises Since the return of the melt to the 
second furnace chamber is throttled. The melt platform is 
then flooded by melt which overflows onto this platform and 
enables a controlled Smelting by direct contact of the charge 
with the molten metal. When a level measurement device for 
limiting the maximum melt level in the first chamber is 
provided, undesired increases above this level are avoided. 

BRIEF DESCRIPTION OF THE DRAWING 

0043. The above and other objects, features, and advan 
tages will become more readily apparent from the following 
description, reference being made to the accompanying 
drawing in which: 

0044 FIG. 1 is a vertical section through a two-chamber 
furnace according to the invention showing its Separate 
distillation chamber shut off from the first furnace chamber; 

004.5 FIG. 2 is a horizontal section through a two 
chamber furnace diagrammatically illustrating the operation 
thereof; 

0046 FIG. 3a is a fragmentary vertical sectional view of 
a two-chamber furnace with its distillation chamber open to 
the exterior and with a charging carriage aligned therewith 
for filling the distillation chamber; 

0047 FIG. 3b is a diagram similar to that of FIG. 3a 
showing the charged State of the distillation chamber; 

0048 FIG. 3c is a view similar to FIG. 3a and 3b but 
with the hood replaced on the distillation chamber and 
showing the compaction of the charge, and 

0049 FIG. 3d is a view similar to FIGS. 3a-3c after the 
distillation chamber has deposited the charge on the afore 
mentioned platform. 

SPECIFICDESCRIPTION 

0050. The two-chamber furnace 1 shown in FIG. 1 has a 
first furnace chamber 3 Separated from a Second furnace 
chamber 4 by a partition positioned at a short distance above 
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the bottom of the furnace 1 so that a molten metal flow path 
is provided beneath the partition 2. 
0051. Above the first furnace chamber 3, a distillation 
chamber 5 of rectangular croSS Section is provided as a 
filling shaft for the first furnace chamber 3. It, in turn, is 
covered by a hood 7 toward the exterior and is closed off 
from the first furnace chamber by a slider 6. 
0052. The cover hood 7 is provided with a guide 8 for a 
pressing body 9 which is received with play within the hood 
and the distillation chamber 5. It can be accommodated 
within a space 10 matched in shape to the pressing body 9 
when the pressing body is lifted. In the lifted position, the 
lower surface 9a of the pressing body lies flush with the 
sealing surface 7a of the hood 7. 
0053. The pressing body 9 is thus axially movable within 
the distillation chamber 5 and can Serve to compact and thus 
homogenize the charge therein. This is important for a 
uniform passage of the gases through the charge and thus to 
uniform heating and decontamination thereof. 
0.054 The pressing body 9 is retractable via the guide 8 
into the recess 10, whereupon the hood 7, with slight lifting 
by the guide rail 11 can be Swung to a side to thereby open 
the distillation chamber 5 to receive a charge. This is done 
after a pair of funnel members 12 have been Swung into 
position to guide the charge. The charge is delivered by a 
tilting charging carriage 13 on an inclined conveyor 14. 
0055 FIG. 2 shows a horizontal section through the 
two-chamber furnace 1 and from this Figure it is possible to 
See the partition 2 which Separates the first and Second 
furnace chambers 3 and 4, the distillation chamber 5 and the 
slider 6. The distillation chamber 5 is connected by a first 
flue gas passage 15 and a Second flue gas passage 16 with the 
furnace chamber 3 so that a circulating blower 17 with a 
controlled Speed, can force the flue gas from the first furnace 
chamber 3 into the chamber 5 through an inlet opening 18. 
After passing through the charge in chamber 15, the flue gas 
is discharged via outlet opening 19 which can be directly 
opposite the opening 18 and is returned by the Second flue 
gas passage 16 to the first furnace chamber 3. The resulting 
closed circulation ensures a forced flow through the distil 
lation chamber 5 and its charge. 
0056. The first furnace chamber 3 is also provided with a 

first gas burner system 20 while the second furnace chamber 
4 has a Second gas burner System 21. The burner Systems are 
supplied with air by the blower 22 which passes the air 
through a combustion air preheater 23 which is traversed in 
counterflow to the air by the flue gases discharged from the 
furnace via the duct 25. Flue gas from the first chamber 3 is 
admitted to the Second chamber 4 via a passage 24 in the 
partition 2. The preheater 23 ensures a recovery of a Sensible 
part of the waste heat. The melt duct 26 is provided with a 
melt pump 27 of the electromagnetic circulation type and 
recirculates the melt from the second chamber 4 of the first 
chamber 3. The passage below the partition 2 is shown at 28 
in FIG. 2. 

0057 The energy required for preheating the charge is 
supplied by the first gas burner system 20. The hot flue gas 
circulated by the blower 17 between the first furnace cham 
ber 3 and the distillation chamber 5 serves for the rapid and 
uniform heating of the charge in the chamber 5 and a 
decontamination thereof by destructive distillation of the 
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contaminants. The result is a generation of distillation gases 
which are carried along with the circulating flue gases and 
are burned at least in part in the chamber 3. Because of the 
large Surface area of the charge and the fact that the hot 
combustion gases forced through the charge, the decontami 
nation and heating are especially rapid. 
0058. By varying the flue gas temperature in the first 
furnace chamber 3 and the Speed of the circulating blower 
17, the amount of heat introduced into the charge can be 
varied over a wide range So that peaks in the liberation of 
distillation gas are avoided. 
0059. The hot gas temperature is used which avoids 
partial melting of exposed parts of the charge. The air exceSS 
in the flue gas in the first furnace chamber 3 is detected by 
an O. Sensor 40 of an oxygen-measuring unit which can 
control the blower 22 as shown at 41. If the oxygen content 
drops because of the combustion of distillation gases below 
the Setpoint value of about 2% O2, the fuel gas Supplied to 
the burner can be reduced by a gas control 42 responsive to 
the oxygen-measuring unit with a constant air Supply. In this 
manner Sufficient atmospheric oxygen is ensured for com 
plete combustion of the distillation gases. Since the fuel gas 
Supply is inversely proportional to the distillation gas quan 
tity, a monitoring of the fuel gas Supply can be used to 
indicate the progreSS and conclusion of decontamination. 
0060. With highly contaminated scrap (significantly 
more than 2% hydrocarbons) not all of the distillation gases 
can be burned in the first furnace chamber 3 since the heat 
produced by Such combustion may not be required to heat 
the scrap. The temperature in the first furnace chamber 3 
(about 600° C) sets an upper limit for the amount of 
combusted distillation gas. There are phases in the distilla 
tion process in which the O content of the flue gas cannot 
be held at 2% and in which unburned distillation gas 
circulates between the first furnace chamber and the distil 
lation chamber 5. The unburned distillation gas can, in that 
case, also pass into the Second furnace chamber 4 where it 
is after-burned. In the Second furnace chamber, to the extent 
that a distillation gas combustion occurs, the fuel gas Supply 
is correspondingly reduced. By reducing the preheating of 
the combustion air, the heat requirement of the melting 
furnace and thus the permissible hydrocarbon content of the 
aluminum Scrap can be increased. 
0061 The flue gas from the first furnace chamber passes 
through the opening 24 into the Second furnace chamber 4 
which is maintained at a constant temperature between 900 
and 1100° C. by the second gas burner system 21 and in 
which, via another O. Sensor 43, an O exceSS is maintained. 
0062) Residual unburned hydrocarbons and toxic gases 
resulting from the destructive distillation, like dioxin and 
furanes are completely cracked or burned up because of the 
conditions in the Second furnace chamber 4. Because of the 
rapid cooling of the flue gas in the combustion air preheater 
23, a reformation of toxic compounds is precluded. 
0063. The second gas-burner system 21 also serves for 
the heating of the melt bath in the first and second chambers 
3 and 4 which are connected by the melt pipe 26 and the 
electromagnetic melt recirculating pump 27 and via the 
opening 28 for the melt circulation. 
0064. The heat which is introduced into the melt bath in 
the Second furnace chamber 4 Serves to melt the charge 
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which has been preheated to about 600 C. After decon 
tamination is completed, by retraction of the Slider 6, the 
charge is dropped into the melt in the first furnace chamber 
3 where it is melted by contact with the molten metal in a 
matter of minutes. FIGS. 3a-3d illustrate a variant of the 
two-chamber furnace shown in FIGS. 1 and 2. 

0065. The distillation chamber 5 here has two bottom 
flaps 29 instead of a slider for closing the bottom of the 
distillation chamber and which can be opened to allow 
controlled charging of the first furnace chamber 3'. 
0.066 Below the distillation chamber 5 on the bottom 30 
of the first furnace chamber 3 there is an elevated Smelting 
platform 31. The melt level is variable in this embodiment. 
A melt pump displaces the melt into the first furnace 
chamber 3' from which it flows via a throttled return duct 32 
back into the second furnace chamber 4. When the melt 
pump is at Standstill, the melt levels in the two furnace 
chambers is the same and low So that the Smelting platform 
31 is above the melt and free from the melt. When the melt 
pump runs, the melt level in first chamber 3' and the throttled 
return flow higher and can overflow the platform 31. The 
height of the melt level can be limited by a level measuring 
device 50 shown only diagrammatically in FIG. 3b. This 
level measuring device can be used to control the displace 
ment of the melt pump. 

0067 For the charging of the distillation chamber 5 an 
inclined conveyor 14' is provided with a charging carriage 
13". The charging carriage 13' is not tiltable but has two flaps 
33 closing the bottom thereof and w8hich can be opened 
(compare FIGS. 3a and 3b) to empty the charge into the 
distortion chamber. The outwardly swung flaps 33 also serve 
to guide the charge into the distillation chamber. The result 
is a uniform filling of chamber 5 with the charge which can 
have a variety of different slag consistencies. For charging, 
the hood 7 with its guide 8 and pressing member 9 is moved 
away from the shaft 5. The movement of the hood 7 can be 
effected in the manner previously described. 

0068. As can be seen from FIG. 3a, therefore, the hood 
7 is initially shifted laterally with the body 9 (FIG.3a) while 
the charging carriage 13' is brought into its discharging 
position above the shaft 5. The melt pump is turned on and 
the liquid level in chamber 13' is in its raised position in 
which the previous charge in in contact with the melt and the 
scrap thereof is in the process of melting. With the flaps 29 
closed (FIG. 3b), the flaps 33 are opened and the charge in 
carriage 13' is dumped into the empty distortion chamber 5. 
The melting of the previous charge continues on the melting 
platform 31. The charging carriage 13 is then shifted to 
receive a new charge and the hood 7 is replaced upon the 
distortion chamber 5 (FIG. 3c). The charge 5 is then 
compacted by the pressing body 9 and the charge is then 
heated and decontaminated. The contact melting of the 
previous charge is completed during this period. 

0069. As can be seen from FIG. 3d, the melt pump is 
turned off so that the platform 31 is free form the melt. The 
flapS 29 are opened and the heated and decontaminated 
charge is dumped upon the melt platform 31. The proceSS 
can then be repeated. 

0070 The two chamber furnace of the invention has a 
Substantially higher throughput with reduced specific energy 
demand by comparison with bridge Systems, it provides 
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improved melting without environmental contamination, 
Simplified charging and better control of complete distor 
tion. 

I claim: 
1. A furnace for the Smelting of contaminated aluminum 

Scrap, comprising: 

a first furnace chamber adapted to receive a contaminated 
aluminum Scrap for contacting Said contaminated alu 
minum Scrap with an aluminum melt, thereby dissolv 
ing aluminum from Said Scrap in Said melt, 

a Second chamber connected to Said first chamber for 
receiving Said aluminum melt; 

gas-fired burners in Said chamber for heating Same while 
producing flue gases in Said chambers, 

a flue-gas recirculation System connected to as least one 
of Said chambers for withdrawing flue gas therefrom 
and recirculating withdrawn flue gas to the furnace; 

a destructive-distillation chamber receiving a charge of 
Said contaminated Scrap for decontaminating Said 
charge and connectable to Said first chamber; and 

means connected with Said flue-gas recirculation System 
for forcing hot flue gas through Said destructive-distil 
lation chamber to destroy contaminants on Said charge. 

2. The furnace defined in claim 1 wherein Said means 
connected with Said flue gas recirculation System comprises 
at least one inlet into Said destructive-distillation chamber 
for hot flue gas and at least one outlet opposite Said inlet for 
discharging Said hot flue gas. 

3. The furnace defined in claim 2 wherein said destruc 
tive-distillation chamber is formed as a filling shaft for said 
first furnace chamber and is separated from Said first furnace 
chamber by a closure element. 

4. The furnace defined in claim 3 wherein said shaft is 
generally upright and Said closure element is comprised of 
a pair of bottom flaps or a slider which opens over the entire 
croSS Section of Said destructive-distortion chamber. 

5. The furnace defined in claim 4 wherein said destruc 
tive-distillation chamber has a rectangular croSS Section, Said 
furnace further comprising a pressing body displaceable 
with play in Said destructive-distillation chamber and 
adapted to compact a charge therein. 

6. The furnace defined in claim 5, further comprising a 
hood adapted to cover Said destructive-distillation chamber 
and removable therefrom to enable filling of Said charge into 
Said destructive-distillation chamber, Said hood being pro 
Vided with a guide for Said pressing body. 

7. The furnace defined in claim 6 wherein each of Said 
furnace chambers comprises a respective gas burner System, 
each of Said gas burner Systems having an O. Sensor for 
controlling conbustion in the respective chamber to maintain 
a constant air excess therein. 

8. The furnace defined in claim 7 wherein the gas burner 
System of Said first furnace chamber maintains a flue gas 
temperature of Substantially 600 C. therein and the gas 
pressing System of Said Second chamber maintains a flue gas 
temperature of about 1000 C. therein. 

9. The furnace defined in claim 8, further comprising 
means for controlling inensity of distortion gas formation in 
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the destructive-distillation chamber by controlling tempera 
ture and Velocity of flue gas through said destructive 
distillation chamber. 

10. The furnace defined in claim 9, further comprising 
means for controlling fuel gas flow to Said burner System in 
inverse proportion to generation of distillation gases in Said 
distructive-distillation chamber. 

11. The furnace defined in claim 10, further comprising a 
flue gas outlet in Said Second chamber connected with a 
combustion air preheater. 

12. The furnace defined in claim 11, further comprising a 
flue gas passage connecting Said first and Second chambers. 

13. The furnace defined in claim 12 wherein said first 
chamber is provided with an elevated Smelting platform 
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above a level of melt in said first and second chambers when 
Said level of Said melt in Said first and Second chambers is 
equal. 

14. The furnace defined in claim 12, further comprising a 
melt pump for pumping molten metal from Said Second 
chamber into said first chamber and a throttled return 
passage connecting Said first chamber to Said Second cham 
ber, Said pump having at least two speed Settings. 

15. The furnace defined in claim 14, further comprising a 
level measuring device for establishing a maximum liquid 
level in said first chamber. 


