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18 Claims. 
The present invention relates to a process of 

refining lead and more particularly to an im 
proved method of dezincing molten lead with 
chlorine gas and to an improved apparatus 
therefor. 

It is well known that heretofore various meth 
ods have been proposed for treating zinciferous 
lead in a molten state with gaseous chlorine to 
remove its zinc Content as zinc chloride. In gen 
eral, dezincing was carried out by bubbling chlo 
rine through a bath of molten lead or by passing 
the lead through an atmosphere of chlorine and 
by Collecting the zinc chloride formed by reaction 
from the surface of the refined lead. Thus, for 
instance, a stream of lead was circulated from 
an Open kettle containing the impure lead to a 
Separate reaction chamber into which chlorine 
gas was also being fed. The lead and the molten 
Zinc chloride formed by reaction were then re 
turned directly to the open kettle through a pipe 
at the bottom of the reaction chamber which 
extended to a point below the Surface of the lead 
bath. Due to its lower specific gravity the zinc 
chloride slowly rose to the surface of the lead 
bath and formed a solid crust which was re 
moved by skimming. The aforesaid method, 
however, presented the disadvantage that a con 
siderable amount of manual labor and loss of 
time Were required to remove the zinc chloride 
dross, and that it was almost impossible to skim - 
the Surface of the refined molten lead clean of 
Zinc chloride. The final slag formed was es 
pecially hard to remove because it was thinner 
and remained liquid much longer than the pre 
viously formed slag, and as it was too thin for 
ladeling, considerable time was lost in waiting 
for the lead bath to cool down to a sufficiently 
low temperature at which the slag froze so that 
it could be collected by skimming. It was also 
found in connection with the aforesaid method 
that the hot zinc chloride floating on top of the 
molten lead reacted with the air to which it was 
exposed to form zinc oxychloride which, even 
when present in Small amount, was very detri 
mental in the production of Satisfactory zinc 
chloride product for the market. Another ob 
jectionable feature was due to the loSS of noxious 
chlorine fumes which occurred through vola 
tilization of the hot zinc chloride and that the 
loss of chlorine could only be reduced by reduc 
ing the speed of the dezincing reaction. Thus, 
in order. to prevent the escape of chlorine gas 
through the discharge pipe at the bottom of the 
reaction chamber, it was necessary to maintain 
the hydrostatic level of the lead above the pipe 
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by operating the reaction chamber under a par 
tial vacuum, which was caused by supplying the 
chlorine gas at a rate slower than the rate of the 
reaction between the chlorine and the zinc. Be 
sides reducing the dezincing speed of the lead, 
the vacuum also necessitated a perfect air-tight 
reaction chamber to prevent the air from Seep 
ing into the chamber with the subsequent for 
mation of zinc oxychloride. It was also found 
necessary to keep the molten pool of lead at a 
temperature sufficiently low to allow the zinc 
chloride to freeze in order to form a solid crust 
or seal over the open surface of the molten lead, 
meant to prevent losses of chlorine in the form 
of volatile zinc chloride, which in an open kettle 
and with stirring was noticeable at about 750 F. 
However, the reaction between the chlorine and 
the zinc was exothermic and since the lead and 
the products of reaction were returned directly 
from the reaction chamber to the lead bath, the 
temperature of the lead bath could be controlled 
only by retarding the rate of the dezincing re 
action. 
Although many attempts have been made to 

remedy the foregoing shortcomings, the pro 
posals, as far as I am aware, only provided pro 
cedures wherein the rate of dezincing was re 
duced and none provided a Solution which was 
wholly satisfactory and which was very effi 
cient. 
I have discovered a procedure which elimi 

nates the aforesaid shortcomings and which is 
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very efficient and which provides improved and . unexpected results. 
It is an object of the present invention to pro 

vide an improved method of dezincing lead with 
chlorine gas which involves the removal of zinc 
from zinciferous molten lead, the continuous 
separation of the resulting zinc chloride from 
the treated lead and the returning of the treated 
lead to the main lead bath in a practically auto 
matic and continuous manner which is Substan 
tially free from manual labor. . . - 

It is a further object of the invention to pro 
vide a process by means of which the refined lead 
is obtained in a separate body substantially free 
from zinc chloride. 
Another object is to provide a process which is 
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more eficient and by means of which a greater 
dezincing speed can be obtained without losses of 
chlorine gas or volatile 2inc chloride. 

It is also within the contemplation of the in 
vention to provide a simple and improved appa 
ratus for carrying the present invention into 
practice which has a separating device associated 
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with the reaction chamber to effect the Separa 
tion of the zinc chloride from the treated lead. 
Other objects and advantages of the inven 

tion will be apparent from the following descrip 
tion taken in conjunction with the accompany 
ing drawing which illustrates in a diagrammatic 
manner a preferred embodiment of an apparatus 
for carrying the present process into practice. 
In the drawing, the reference character K 

designates a vessel for. holding a pool of molten 
zinciferous lead to be refined, which may be 
heated by any conventional method, not shown 
in the drawing. Extending across the vessel K. 
and resting upon the rim thereof, are two or 
more steel beams W which support a unit com 
prising a motor H and a pump A for circulating 
a stream of lead to be treated. Pump A is sus 
pended from the motor H and is preferably lo 
cated near the bottom of the vessel K. 
A reaction chamber B which may be supported 

over vessel K by channels R rests upon beams W. 
A flanged end B' is provided on the reaction 
chamber and has secured thereto a head S for 
sealing the end thereof. Associated with re 
action chamber B is an opening S' in head S to 
provide an inlet for the chlorine gas, an inlet T. 
near the top for introducing the impure lead, and 
an outlet L near the bottom for the withdrawal 
of the treated lead and the products of reaction. 
If desired, opening T may conveniently be placed 
at the top of the chamber, or inlet S may be at 
the side near the top, and outlet L. may be located 
at the bottom of chamber B. A connecting pipe I 
connects the discharge end of pump A to a nozzle 
W projecting into reaction chamber B through 
opening T. A pipe line J connects inlet open 
ing S' to a Source of supply of chlorine gas, not 
shown in the drawing. 
A separating chamber C for separating the 

treated lead from the zinc chloride may be sup 
ported over vessel K by beams W at a lower level 
than reaction chamber B. The top of the sepa 
rating chamber C may be flanged and a head C' 
may be Secured to it for the purpose of sealing 
the top thereof. An inlet opening N is provided 
near the bottom of chamber C which may be con 
nected by connecting line M to discharge opening 
I of reaction chamber B. Directly in front and 
at a convenient distance from inlet opening N is 
a baffle O upwardly extending from the inside 
bottom of chamber C for the purpose of deflecting 
the incoming stream of molten fluids upwardly. 
Inlet opening N may, however, be placed at a 
higher level in which case the bafie O may be 
dispensed with. 

In connection with separating chamber C is 
also a siphon-like discharge system which may 
comprise an outlet opening Q at the side D of 
the chamber, an internal baffle P for the purpose 
of preventing the outflowing of the zinc chloride 
and an external baffle E to prevent splashing and 
to direct the flow of the refined lead from outlet 
Q directly to vessel K. Baffle P, which may be 
cast as an integral part of chamber C extending 
inwardly from the top of opening Q to a point 
near the bottom of the chamber, forms with side 
D an internal closed duct which is open at the 
bottom and leads to opening Q. Outside baffle 
E forms with wall D an external closed duct, 
which may be sealed at the upper end by plate 
E' and which extends downwardly from opening 
Q by which it is connected to the aforementioned 
internal duct to a wider Outlet Z. The lower end 
of outlet Z may be made to extend below the 
surface of molten lead in vessel K and, if desired, 

1995,593 
the herein described Outlet System of chamber C 
may be made to Work as a siphon. 

For the purpose of draining the zinc chloride 
from the separating chamber C, valves F and G 
may be provided at the bottom thereof which may 
be operated, for instance, by valve stems F and 
G' extending through the cover C". 

Separating chamber C may remain full of 
molten fluids up to the level of Outlet opening Q, 
however it has sufficient capacity to hold the 
zinc chloride formed in treating all the lead in 
vessel K. Besides controlling the level in cham 
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ber C, outlet Q also may control the level of the 
molten fluids in reaction chamber B which is so 
placed in relation to chamber C as to maintain 
the level above discharge opening L for the pur 
pose of preventing escape of chlorine gas there 
of. The level of the molten fluids in chamber B 
may also be controlled by the height of baffle 
O, if it is found desirable to place outlet opening 
Q at a lower level. 

In carrying the present invention into practice, 
the pump A is first started and a stream of the 
lead to be refined is thereby made to circulate for 
a few minutes through the apparatus in order 
to warm up reaction chamber B and to establish 
a level of molten lead up to outlet Q of chamber 
C, thereby sealing discharge opening L, of cham 
ber B, for the purpose of preventing escape of 
chlorine gas thereof. The rate of circulation of 
the lead is then adjusted to any desired value 
and the chlorine is turned on at a predetermined 
rate of flow which depends on the amount of lead 
circulated and on the amount of zinc in the lead. 
The treated lead and the zinc chloride resulting 

from the reaction between the chlorine gas and 
the zinc in-the lead flow out of reaction cham 
ber B through outlet opening L and are led by 
connecting pipe M into separating chamber C 
through inlet opening N thereof. The separation 
of the lighter zinc chloride from the heavier 
treated lead in separating chamber C is effected 
by gravity. In order to facilitate their separation 
the incoming stream of mixed fluids is upwardly 
deflected by baffle O and led to, or near the sur 
face of the molten bath in chamber C, thereby the 
heavier treated lead sinks to a lower level and 
the lighter Zinc chloride is left floating at the 
top. Two layers are thus formed in separatory 
chamber C, the upper layer consisting substan 
tially of Zinc chloride, and the lower layer of 
treated lead which is increasingly free from zinc 
chloride at the lower levels thereof. Separating 
chamber C can remain full up to the level of out 
let opening Q, but it is sufficiently large to hold 
all the zinc chloride formed in dezincing all the 
lead in kettle K. Fange P, moreover, is made to 
extend into the lower layer of the treated lead, 
thereby substantially entrapping the upper layer 
of zinc chloride at all times during the refining 
operation and allowing the discharging of treat 
ed lead only substantially free from zinc chloride. 
At the end of the refining process, the flow of 

chlorine and of the lead are stopped and valves 
F and G at the bottom of separating chamber 
C are opened to drain out the refined lead re 
maining in the chamber. The zinc chloride is 
then drained through the same valve openings 
into separate containers. 
The rate of flow of the molten lead and of chlo 

rine gas into reaction chamber B may be adjusted 
for a higher speed of dezincing reaction than it 
has heretofore been possible, because escape of 
chlorine from chamber B is substantially pre 
vented by controlling the level of the molten fluids 
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above outlet opening thereof, as described more 
fully hereinabove. Moreover, the rate of the re 
action between the chlorine gas and the zinc in 
the lead need not be retarded so as to keep the 
temperature of the lead bath below the temper 
ature at which Zinc chloride begins to volatilize, 
or below about 750 F., because during the process 
the hot zinc chloride is kept in a closed chamber, 
which practically eliminates losses through vola 
tilization and through oxidation. Separating 
chamber C tends to somewhat reduce the tem 
perature of the treated lead which is returned 
to kettle K, thus preventing excessive rising in 
temperature of the main body of molten lead in 
kettle K, Such as was experienced in prior proc 
esses and required special cooling means to cool 
the bottom and sides of the kettle in order to avoid 
excessive temperatures. - 

It is to be observed from the above description 
that the present invention provides an efficient 
and improved process for dezincing lead by means 
of chlorine in which the zinc chloride and the 
refined lead are obtained in two separate bodies, 
the zinc chloride substantially in a marketable 
form and the refined lead substantially free of 
Zinc chloride. 

It is also to be seen that a considerable amount 
of delay and manual labor are avoided, that losses 
of chlorine through volatilization of zinc chlo 
ride are practically eliminated, and that the speed 
of the dezincing process can be carried at a 
faster rate than it has heretofore been possible. 

It is to be understood that the hereinabove de 
Scription of an apparatus has been given for ill 
lustrative purpose only and that many variations 
and modifications may be resorted to without de 
parting from the spirit of the invention. Thus, 
for example, separating chamber C may be sub 
stituted by an open chamber, or a centrifugal ma 
chine, or the like, by which the heavier lead may 
be centrifugally separated from the lighter zinc 
chloride. 
Although in describing the present invention, 

the removal of zinc from molten lead has been 
given as a specific example, it is to be observed 
that other metallic impurities, whose heat of re 
action with chlorine are higher than that of lead, 
can also be removed by the same process as any 
One skilled in the art will readily understand. 

I claim:- 
1. The improved method of refining molten 

Zinciferous lead with chlorine gas which com 
prises treating a portion of zinc-bearing molten 
lead withdrawn from a pool of molten zinciferous 
lead in a reaction chamber for converting the 
Zinc contaminating said lead into zinc chloride, 
withdrawing the treated lead containing zinc 
chloride to a separatory chamber for effecting 
Separation of the zinc chloride from the treated 
lead, and returning the treated lead substantial 
ly free from zinc chloride to the pool of molten 
lead. 

2. The improved method of refining molten 
Zinciferous lead with chlorine gas which com 
prises establishing a pool of molten lead con 
taining zinc, treating portions of the lead with 
Chlorine gas in a reaction chamber for convert 
ing the zinc contaminating said lead into zinc 
chloride, effecting the separation of the zinc 
chloride from the treated lead outside of the main 
pool of molten lead, and returning the treated 
lead Substantially free from zinc chloride to said 
pool of molten lead. 

3. The improved method of refining molten 
zinciferous lead with chlorine gas which com 

3 
prises establishing a pool of molten lead contain 
ing zinc, treating portions of the lead with chlo 
rine gas in a reaction chamber for converting the 
Zinc contaminating said lead into zinc chloride, 
effecting the saparation of the zinc chloride from 
the treated lead outside of the reaction chamber 
and outside of the main pool of molten lead, and 
returning the treated lead substantially free from 
Zinc chloride to said pool of molten lead. 

4. The improved method of refining molten 
zinciferous lead with chlorine gas which com 
prises, establishing a pool of molten lead contain 
ing zinc, treating portions of the lead with chlo 
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rine gas in a reaction chamber for converting the 
Zinc contaminating said lead into zinc chloride, 
transferring the zinc chloride and the treated lead 
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to a separatory chamber for effecting separation 
of Said Zinc chloride from said treated lead, and 
returning the treated lead substantially free from 
Zinc chloride to the main pool of molten lead. 

5. The improved method of refining molten 
Zinciferous lead with chlorine gas which com 
prises establishing a pool of molten lead contain 
ing zinc, treating portions of the lead with chlo 
rine gas in a reaction chamber for converting the 
zinc contaminating said lead into zinc chloride, 
transferring the zinc chloride and the treated 
lead to a separatory chamber for effecting sepa 
ration by gravity of said zinc chloride from said 
treated lead, and returning the treated lead sub 
stantially free from zinc chloride to the main pool 
of molten lead. 

6. The improved method of refining molten 
Zinciferous lead with chlorine gas which com 
prises sestablishing a pool of molten lead contain 
ing zinc, treating portions of the lead with chlo 
rine gas in a reaction chamber for converting 
the zinc contaminating said lead into zinc chlo 
ride, transferring the zinc chloride and the 
treated lead to a separatory chamber, directing 
the flow of said Zinc chloride and said treated lead 
to a point higher than the bottom of said sepa 
rating chamber to promote separation by gravity 
thereof and to form an upper layer of substan 
tially only zinc chloride and a lower layer of sub 
stantially only treated lead, and returning the 
treated lead substantially free from zinc chloride 
to the main pool of molten lead. 

7. The improved method of refining molten 
zinciferous lead with chlorine gas which com 
prises establishing a pool of molten lead contain 
ing zinc, treating portions of the lead with chlo 
rine gas in a reaction chamber for converting the 
zinc contaminating said lead into zinc chloride, 
conveying the treated lead containing zinc chlo 
ride from the reaction chamber to the bottom of 
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the separatory chamber, upwardly deflecting the 
flow of said treated lead containing zinc chloride 
to promote separation by gravity thereof and to 
form an upper layer of substantially only zinc 60 
chloride and a lower layer of Substantially only 
treated lead, and returning the treated lead sub 
stantially free from zinc chloride to the main pool 
of molten lead. 

8. The improved method of refining molten 
zinciferous lead with chlorine gas which com 
prises establishing a pool of molten lead contain 
ing zinc, treating portions of the lead with chlo 
rine gas in a reaction chamber for converting the 
zinc contaminating said lead into zinc chloride, 
conveying the treated lead containing zinc chlo 
ride from the reaction chamber to the bottom of 
the separatory chamber, upwardly deflecting the 
flow of said treated lead containing zinc chloride 
to promote Separation by gravity thereof and to 
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form an upper layer of substantially only zinc 
chloride and a lower layer of substantially only 
treated lead, and returning the treated lead sub 
stantially free from zinc chloride to the main pool 
of molten lead in substantially a continuous man 
e. 
9. The improved method of refining molten 

Zinciferous lead with chlorine gas which com 
prises establishing a pool of molten lead contain 
ing zinc, treating portions of the lead with chlo 
rine gas in a reaction chamber for converting the 
zinc contaminating said lead into zinc chloride, 
conveying the treated lead containing zinc chlo 
ride from the reaction chamber to the bottom of 
the Separatory chamber, upwardly deflecting the 
flow of said treated lead containing zinc chloride 
to promote separation by gravity thereof to form 
an upper layer of substantially only zinc chloride 
and a lower sevel of substantially only treated 

20 lead, and returning the treated lead substantially 
free from zinc chloride to the main pool of molten 
lead in Substantially a continuous manner while 
preventing the outward flow of the zinc chloride 
with the treated lead. 

10. The improved method of refining molten 
zinciferous lead with chlorine gas which com 
prises treating a portion of zinc-bearing moltan 
lead withdrawn from a pool of molten zinciferous 
leadin a reaction chamber for converting the zinc 
contaminating said lead into zinc chloride, with 
drawing the treated lead containing zinc chloride 
to a separatory chamber for effecting separation 
of the zinc chloride from the treated lead, equal 
izing the levels of the molten products of reaction 
in the reaction chamber and in the Separatory 
chamber, Centrolling the level in Said separatory 
chamber So that the level in the reaction chamber 
is maintained above the discharge opening thereof 
to prevent escape of chlorine gas therefrom, and 
returning the treated lead substantially free from 
zinc chloride to the pool of molten lead. 

11. An improved apparatus for refining molten 
Zinciferous lead with chlorine gas which con 
prises a vessel for holding a pool of molten lead 
containing zinc, a separate gas chlorinating 
chamber connected to said vessel for converting 
the zinc contaminating Said molten lead into 
Zinc chloride, and a separate chamber connected 
with said chlorinating chamber and with said 
vessel for effecting a separation of said zinc 
chloride from said treated lead and for return 
ing treated lead substantially free from zinc 
chloride to Said vessel. 

12. An improved apparatus for refining molten 
zinciferous lead with chlorine gas which com 
prises a vessel for holding a pool of molten lead 
containing zinc, a separate gas chlorinating 
chamber connected to said vessel for treating por 
tions of the zinciferous lead with chlorine gas for 
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converting the zinc contaminating the lead into 
zinc chloride, means for circulating molten 
zinciferous lead from said vessel to said reaction 
chamber, means for introducing chlorine gas 
into the reaction chamber, a separate vessel con 
nected with said chlorinating chamber and with 
said vessel for effecting the separation of zinc 
chloride from treated lead, means for transfer 

the reaction chamber to the separatory vessel, 
and means for returning treated lead substan 
tially free from zinc chloride to said vessel. 

13. An improved apparatus for refining molten 
zinciferous lead with chlorine gas which com 
prises a vessel for holding a pool of molten lead 
containing zinc, a reaction chamber for treat 
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ing portions of the zinciferous lead with chlorine 
gas for converting the zinc contaminating the 
lead into zinc chloride, means for circulating 
molten zinciferous lead from said vessel to said 
reaction chamber, means for introducing chlorine 
gas into the reaction chamber, a separatory ves 
sel for effecting the separation of zinc chloride 
from treated lead by gravity, means for direct 
ing the flow of the treated lead containing zinc 
chloride from the reaction chamber to a point 
higher than the bottom of the separatory vessel 
for promoting separation by gravity thereof and 
for forming an upper layer of Substantially zinc 
chloride and a lower level of substantially treated 
lead, and means for returning treated lead sub 
stantially free from zinc chloride to said vessel. 

14. An improved apparatus for refining molten 
Zinciferous lead with chlorine gas which com 
prises a vessel for holding a pool of molten lead 
containing zinc, a reaction chamber for treating 
portions of the zinciferous lead with chlorine gas 
for converting the zinc contaminating the lead 
into zinc chloride, means for circulating molten 
zinciferous lead from Said vessel to Said reaction 
chamber, means for introducing chlorine gaS 
into the reaction chamber, a separatory vessel 
for effecting the Separation of zinc chloride from 
treated lead by gravity, means for conveying the 
treated lead containing zinc chloride from the 
reaction chamber to the bottom of the Separatory 
vessel, means for upwardly deflecting the flow 
of said treated lead containing zinc chloride for 
promoting separation by gravity thereof and for 
forming an upper layer of Substantially Zinc 
chloride and a lower level of substantially treated 
lead, and means for returning treated lead Sub 
stantially free from zinc chloride to said vessel. 

15. In an apparatus for refining molten zinc 
iferous lead with chlorine gas, that improvement 
which comprises a separating vessel for effect 
ing the separation of zinc chloride from treated 
lead, comprising a chamber having an inlet 
opening near the Or at the bottom and an Out 
let, opening, a vertical baffle located adjacent 
of said inlet opening and extending upwardly 
from the bottom of the chamber in an inter 
mediate region to deflect upwardly the flow of 
the incoming molten lead containing zinc chlo 
ride, an internal closed duct leading to the Out 
let opening from a point near the bottom. Sub 
stantially for preventing the outward flow of 
the zinc chloride, a closed duct downwardly ex 
tending from the outlet opening to return the 
treated lead. Substantially free from zinc chloride. 

16. An improved apparatus for refining molten 
zinciferous lead with chlorine gas which com 
prises a vessel for holding a pool of molten lead 
containing zinc, a separate gas chlorinating 
chamber connected to said vessel for converting 
the zinc contaminating said lead into zinc chlo 
ride, and a separate vessel connected with said 
chlorinating chamber and with said vessel for 
effecting a separation of said zinc chloride from 
said treated lead having enough capacity to hold 
substantially all the zinc chloride formed in 
refining substantially the entire pool of molten 
lead. 

ring treated lead containing zinc.: chloride from 17. An improved apparatus for refining molten 
zinciferous lead with chlorine gas which Com 
prises a vessel for holding a pool of molten lead 
containing zinc, a reaction chamber for con 
verting the zinc contaminating said lead into 
zinc chloride, a separatory vessel for effecting a 
separation of said zinc chloride from Said treated 
lead having enough capacity to hold substan 
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tially all the zinc chloride formed in refining 
Substantially the entire pool of molten lead, and 
having an outlet opening for returning treated 
lead Substantially free from zinc chloride which 
is at Substantially a higher level than the outlet 
Opening of Said reaction chamber. 

18. An improved apparatus for refining molten 
Zinciferous lead with chlorine gas which com 
prises a vessel for holding a pool of molten lead 
containing zinc, a reaction chamber for convert 
ing the zinc. contaminating said lead into zinc 

S 
chloride, a separatory vessel for effecting a sep 
aration of said zinc chloride from Said treated 
lead having enough capacity to hold substan 
tially all the zinc chloride formed in refining 
substantially the entire pool of molten lead, and 
having a vertical baffle located adjacent to the 
inlet opening of said separatory vessel which ex 
tends upwardly from the bottom of the chamber 
to a level substantially higher than the outlet 
opening of said reaction chamber. 
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