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[57] ABSTRACT 
A chemical production processing unit comprising an 
externally heated autoclave. The autoclave cover is 
provided with a hole for charging a heterogeneous sys 
tem. A hollow housing is rotatably mounted on the au 
toclave cover and is externally provided with blades 
for stirring the heterogeneous system and internally 
provided with a‘helical groove. A pipe for discharging 
the heterogeneous system is accommodated in the au 
toclave bottom in such a manner that the inlet open 
ing of the pipe is located above the maximum admissi 
ble level of the liquid phase of the heterogeneous sys 
tem in the autoclave. 

10 Claims, 3 Drawing Figure-s 
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CHEMICAL PRODUCTION PROCESSING UNIT 

The present invention relates to the equipment for 
conducting chemical production processes, and more 
particularly it is concerned with a chemical production 
processing unit. 
The present invention may be the most advanta 

geously used in leaching aluminium from bauxites, ex 
tracting nickel and cobalt from suplhide concentrates 
by the Sherrit-Gordon method and in extracting ura 
nium from mineral concentrates. 
Known in the art is a chemical production processing 

unit which is used in particular in leaching aluminium 
from bauxites. The unit includes a heated autoclave. 
The autoclave comprises a hermetically sealed housing. 
The housing cover is provided with a hole for charging 
a pulp. The pulp is discharged through the over?ow 
pipe accommodated in the autoclave cover. Mounted 
in the bottom plate of the autoclave is a pipe for supply 
ing steam under pressure into the autoclave which is 
fed directly into the pulp. The steam is used to heat and 
agitate the pulp. The pulp is pumped into the autoclave 
by means of a piston pump. The stirring of the pulp is 
effected by injecting steam through the pulp stratum. 
The pulp is expelled through the over?ow pipe under 
the steam pressure. 

In the known unit for leaching of aluminium from 
bauxites there is no intensive stirring, whereby the du 
ration of the leaching process is increased, and the 
yield of the aluminium extraction is reduced. This unit 
is unsuitable for processing heavy abrasive pulps and 
aggressive media due to the dif?culties encountered in 
pumping of heavy abrasive pulps by means of a piston 
pump and in their discharging through the over?ow 
pipe. The pump rapidly fails, the seals are subject to ex 
cessive wear. Heavy abrasive medium clogges the over 
?ow pipe. The stirring of the pulp with steam is inad 
missible for such chemical production process as the 
extraction of tantalum and niobium from mineral con 
centrates since water is undesirable component is this 
case. The above-described processing unit has low 
yield of extraction of valuable components from the 
pulp since a part of the pulp present in the over?ow 
pipe takes no part in the leaching process. The pulp 
cannot be completely discharged from the autoclave 
since the over?ow pipe should be spaced at a certain 
distance from the bottom plate of the autoclave to en 
sure the hermetical sealing of the autoclave and to pre 
vent the over?ow pipe from clogging with the solid 
components of the pulp, since the accumulation of mud 
takes place in the bottom portion. Furthermore, the 
continuous mode of operation during the conduct of 
the chemical production process is maintained only by 
having a battery of autoclaves, as well as by using deliv 
ery pumps and continuous steam supply. 
Known in the art is also a chemical production pro 

cessing unit to be used e.g., in leaching aluminium from 
bauxites. This unit comprises an externally heated au 
toclave. The autoclave housing is heated by an electric 
heater. The autoclave cover is provided with a hole for 
charging the pulp being processed. The pulp is stirred 
by a propeller agitator driven by an electric motor via 
a reduction gear. The processed pulp is discharged 
through an over?ow pipe secured in the autoclave 
cover. 

The use of the over?ow pipe for discharging the pro 
cessed pulp cannot ensure the complete discharge 
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since in order to have a space for rotation of the propel 
ler agitator and to ensure the hermetical sealing of the 
assembly housing-cover, the over?ow pipe should be 
spaced at a certain distance from the autoclave bottom 
plate. In addition, the over?ow pipe is unsuitable for 
discharging heavy, and especially coarse-grained pulps 
since in this case the precipitation of the solid phase 
takes place with clogging of the pipe. During the stir 
ring of the pulp in the autoclave the pulp remains im 
mobilized in the over?ow pipe and practically is not 
leached, thereby resulting in reduced yield of alumin 
ium extraction. The autoclave having the over?ow pipe 
for the pulp discharge is inconvenient in operation 
when inserted in the production line of equipment in 
tended for performance of a continuous process, such 
as for conducting continuous processing of sulphide 
copper-nickel-cobalt concentrates by the Sherrit 
Gordon method since there is no opportunity of con 
trolling the amount of pulp passing through the auto 
clave. The discharge of the processed pulp from the au 
toclave through the over?ow pipe can be effected only 
under the pressure of a vapour and gas medium in the 
autoclave or due to the use of an independent external 
pressure source. This is not convenient where the auto 
clave is to be used for conducting the intermittent pro 
cessing since the pressure of a steam-gas medium is as 
sociated with high temperature thereof, and hence the 
discharge of the processed pulp from the autoclave is 
dangerous due to the risk of expulsion of the entire 
content thereof. Generally the autoclave is cooled at 
room temperature, and then compressed gas is fed to 
expell the processed pulp through the over?ow pipe. 
Such method of discharging the pulp is associated with 
additional power consumption for obtaining com 
pressed gas. 

It is an object of the invention to improve the effi 
ciency of operation of a chemical production process 
ing unit due to improved conditions of stirring and dis~ 
charging of a heterogeneous system processed therein. 

It is another object of the invention to improve the 
yield of extraction of valuable elements from the heter 
ogeneous system. 

Still another object of the invention is to improve the 
productivity of the chemical production processing 
unit and the quality of the desired product. 

Finally, it is an object of the invention to reduce the 
time spent for preparatory operations, such as cleaning 
and washing associated with the transition to a new 
chemical production process. 

In accordance with the above and other objects, the 
present invention consists of a chemical production 
processing unit comprising an externally heated auto 
clave having a hole for charging a heterogeneous sys 
tem composed of liquid, solid and gaseous components, 
said hole- being arranged in the autoclave cover, and 
means for stirring the heterogeneous system. Accord 
ing to the invention said means for stirring the hetero 
geneous system comprises a hollow housing rotatably 
mounted on the autoclave cover, said housing being ex 
ternally provided with stirring blades and internally 
provided with a helical groove, said housing enclosing 
a pipe for discharging the processed heterogeneous sys 
tem accommodated in the bottom plate of the auto 
clave in such a manner that the inlet opening of the 
pipe is located above the maximum admissible level of 
the liquid phase of the heterogeneous system in the au 
toclave. 
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Such embodiment of the chemical production pro 
cessing unit makes it possible to effect an intensive stir 
ring of the entire volume of the pulp charged into the 
autoclave since the pulp contained in an annular space 
formed between the inner surface of the housing and 
the outer surface of the pipe for discharging the pulp 
is intensively stirred and hence leached. This results in 
improved yield of extraction of valuable elements from 
the pulp, that is in reduced content of valuable element 
in the leaching cakes. In addition, the above-described 
unit ensures reliable and more complete discharge of 
the pulp from the autoclave, and the degree of utiliza 
tion of the working space of the autoclave is thereby 
improved.- The unit enables the continuous autoclave 
processing under high pressure since it is readily insert 
able in the line of the continuously operating equip 
ment. The pulp stirring without its discharge can be ef 
fected in this unit, as well as the pulp discharge without 
stirring thereof. The unit enables considerable reduc 
tion of the time spent for preparatory operations in the 
batch processing autoclaves, such as for cleaning, 
washing and assembly of the autoclave. 
The hollow housing should preferably enclose the 

pipe for discharging the heterogeneous system so as to 
form an annular space between the outer surface of the 
pipe and the inner surface of the housing. 
Where the pipe for discharging the heterogeneous 

system is excentrically arranged relative to the hollow 
' housing, the productivity of the autoclave is abruptly 
decreased during the discharge of the heterogeneous 
system since only a part of the groove on one side of the 
housing takes part in the operation. In addition, power 
consumption is increased due to the maceration of 
solid components of the heterogeneous system between 
the interengaging surfaces of the hollow housing and 
pipe for discharging the heterogeneous system, the ser 
vice life of the pipe for discharging the heterogeneous 
system and of the hollow housing is reduced, and addi 
tional circulatory losses appear which result in de 
creased productivity of the autoclave during the dis 
charge of the processed heterogeneous system. 
The helical groove on the inner surface of the hollow 

housing preferably extends only over the portion of the 
entrance of the heterogeneous system into the hollow 
housing. 
This results in reduced power consumption for over 

coming the force of attrition between the abrasive par 
ticles of the heterogeneous system and the helical 
groove during the pumping of the heterogeneous sys 
tem from the bottom part of the autoclave. 
The inner space of the pipe for discharging the heter 

ogeneous system is preferably communicated with the 
vapour- and gas-containing space of the autoclave by 
means of a control valve. 
The communication of the inner space of the pipe for 

discharging the heterogeneous system with the vapor 
and gas-containing space of the autoclave by means of 
a control valve ensures a ?exible and smooth discharge 
with the control of the amount of the heterogeneous 
medium being discharged over a wide range. This is es 
pecially important in conducting the continuous auto 
clave processing, where the autoclave is inserted in the 
line of equipment operating under high pressure. 
The direction of the helical groove is preferably op 

posite to the rotational direction of the hollow housing 
so as to ensure the stirring of the heterogeneous system 

without discharging it. 
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4 
For discharging the heterogeneous system the direc 

tion of the helical groove in the hollow housing should 
preferably coincide with that of the rotation of the hol 
low housing. 
Other objects and advantages of the invention will 

become apparent from the following detailed descrip 
tion of a speci?c embodiment thereof with reference to 
the accompanying drawings, in which: 
FIG. 1 shows a diagrammatic general view of a chem 

ical production processing unit according to the inven 
tion; 
FIG. 2 shows a partial enlarged longitudinal section 

of an autoclave according to the invention having 
means for stirring and discharging the heterogeneous 
system; 

FIG. 3 shows the bottom portion of the autoclave 
with means for discharging a solution of the heteroge 
neous system and a sampler for liquid products. 
The leaching of aluminium from bauxites also repre 

sents the chemical production process. 
The unit for leaching aluminium from bauxites com 

prises an autoclave 1 (FIG. 1) and an electric heater 2 
providing the heating of the autoclave 1. The electric 
heater 2 is closed by a heat insulating casing 3. For con 
venient operation the autoclave 1 is mounted on a sup 
port 4 which is vertically movable along a guide frame 
5 made from tubes in the form of a parallelepiped and 
can be ?xed on the frame in a desired position. The use 
of the frame 5 ensures better conditions for assembly 
of the autoclave 1 during its maintenance and permits 
the positioning of the autoclave during the operation at 
a desired level above the ?oor or to dispose the group 
of the autoclave in the aligned position, as well as in the 
form of a multi-storage plant for operation under grav 
ity and for ensuring complete discharge of the pulp 
from the communication conduits. The autoclave 1 
compries a hermetically sealed receptacle and is pro 
vided with a removable cover 6 supporting a seal 7 of 
a shaft 8 of means for stirring the pulp which consti 
tutes a heterogeneous system. The pulp consists of 
?nely divided bauxite and aqueous solution of caustic 
soda. The pulp is charged into the autoclave 1 through 
a hole 9 made in the cover 6. In addition, the cover 6 
has an opening for accommodation of a pipe 10 (FIG. 
2) having a soldered end for a thermocouple (not 
shown in the drawings) for measuring the pulp temper 
ature. For monitoring the performance of the produc-‘ 
tion process of leaching of bauxites, a sampler 11 for 
vapour and gas phase is mounted in the cover 6 (FIG. 
1), while a sampler 13 for liquid phase is mounted in 
a bottom plate 12 (FIG. 2) of the autoclave 1. Means 
for stirring the pulp comprises a hollow housing 14 
(FIG. 2) attached to the shaft 8 which is driven by an 
electric motor 15 (FIG. 1) mounted on the cover 6 of 
the autoclave 1. The hollow housing 14 (FIG. 2) is ex 
ternally provided with blades 16 for stirring the pulp, 
while the inner surface of the housing is provided with 
a helical groove 17 which may extend only over the 
portion of the pulp entrance so as to reduce power con 
sumption due to the attrition of the abrasive particles 
of the pulp. The lower end of the hollow housing 14 is 
spaced at a distance of several millimeters from the 
bottom plate 12 of the autoclave 1. A pipe 18 is accom 
modated in the bottom plate 12 for pulp discharge so 
that its inlet opening is located above the maximum ad 
missible level of liquid phase, of the pulp in the auto 
clave 1, such as the solution of caustic soda. The hollow 
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housing. 14 encloses the pipe, 18 so that an annular 
space 19 is formed between the outer surface of the 
pipe 18 and the inner surface of the housing 14. A mul 
tiple ?lter is mounted in the bottom plate 12 so as to 
ensure the production of clean sodium aluminate solu 
tion. The multiple ?lter consists of three ?lters. A lower 
coarse ?lter 20 is made of stainless steel by the powder 
metallurgy method. - ' ; 

The ?lter 20'is enclosed with its outer periphery into 
a metallic ring 21, while the‘inner periphery ofthe ?lter 
embraces a ring 22. The rings'21‘and 22 prevent non 
?ltered pulp from leaking egg-into a receptacle for the 
solution‘by-passing a ?lter 23. The upper ?lter 20 is 
snug ?tted at‘the level of the bottom plate 12. This is 
important in order to'eliminate-the formation of “dead 
spaces," that is of the ‘spaces with bad'agitati'on and cir 
culation of the pulp. The ?lter 20.protects against me 
chanical damage a ?ne ?lter 23, which is made of as 
bestos paper and ensures ?ne puri?cation of liquid 
phase of the pulp, such as caustic ‘soda solution. A 
lower ?ne ?lter 24 is made of stainless steel powder by» 
the powder metallurgy‘method. This ?lter constitutes 
the support for they ?lter 23 and protects it against 
breaking-through during the pulp ?ltering under high 
pressure._The ?lter 23 is ,sealed‘by a‘ gasket 25 made of 
asbestos paper. Such multiple ?lter' is chemically and 
thermally resistantagainst the action of aggressive me 
dium at high temperature. The pulp can be discharged 
from the autoclave 1 by using ,the pressure of vapour 
andgas medium. In order to provide for ?exible and 
smooth control of the amount ,of the pulp being dis 
charged, the inner space. 26 of thepipe l8 communi 
cates with the vapour- and gas-containing space of the 
autoclave‘ l by means of a conduit 27 through a control 
valve 28. i - :' ' ~ 

The outlet opening of theapipe 18 is closed by a plug 
29 (FIG. 3) where the autoclave is used for the inter 
mittent processing. ‘ ' ‘ ‘ 

A vertically extending passage 30 is provided in the 
wall of the pipe 18 to discharge the sodium aluminate 
?ltrate. The passage 30 communicates with an annular 
space 31 disposed above the multiple ?lter for collect 
ing ?ltered sodium aluminate, and also communicates 
with the sampler 13' via a valve 32. 
The sampler ‘11 (FIG. 1) for gaseous phase com 

minicatess with the vapour- and gas-containing space 
of the autoclave l by means of a valve 33. 
The unit is intended for conducting an intermittent 

chemical production process, such as leaching of alu 
minium from bauxites and functions as follows: 
A pulp composed of ?nely divided bauxite and an 

aqueous solution of caustic soda (NaOH) is charged 
into the assembled autoclave (FIG. 1) through the hole 
9. 
The hole 9 is then tightly sealed. The electric heater 

2 is energized, and the content of the autoclave l is 
heated at a required temperature (about 230°C) so that 
a vapour and gas medium is formed within the auto 
clave 1. Upon the achievement of a desired tempera 
ture the electric motor 15 is energized. In so doing, in 
order to ensure an intensive stirring of the pulp, the 
hollow housing 14 (FIG. 2) is to be rotated in the direc 
tion opposite to the direction of the helical groove 17. 
During the rotation of the hollow housing 14 the pulp 

is stirred. The pulp is subjected to leaching for a desired 
time period (about 2-3 hours). 
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After the leaching has been completed, the entire 

volume of the solution is ?ltered‘under the pressure of 
the vapour and gas medium, which is formed in the au 
toclave 1. Then the sampler 13 (FIG. 3) is removed, 
and a receptacle (not shown) is connected to the auto 
clave 1. The valve 32 is opened, and the solution of so 
dium aluminate is collected from the autoclave 1 
through the ?lters 20, 23 and 24 in the annular space 
31, wherefrom the solution is discharged into the re 
ceptacle. Then the valve 32 is closed, and the recepta 
cle is disconnected from the autoclave 1. Waste ore re 
maining on the ?lter 20 is referred to as cake. In order 
to remove the cake from the autoclave 1, water is 
poured into the autoclave through the hole 9 (FIG. 1) 
or through the valve 32 (FIG. 3). Then the electric 
motor 15 is energized. The hollow housing 14 with the 
blades 16 will thoroughly agitate the cake with water. 
The plug 18 is then removed from the pipe 18. The ro 
tational direction of the hollow housing 14 is analogous 
with the direction of the helical groove 17, and the ro 
tating hollow housing 14 operates as a screw pump in 
combination with the pipe 18. The cake with water are 
discharged through the inner space 26 of the pipe 18. 
The autoclave 1 is then washed with fresh water, and 
the pipe 18 is closed with the plug 29. The autoclave 
l is now ready for a new cycle of operation. 
In conducting a continuous chemical production pro 

cess, such as in the autoclave leaching of sulphide cop 
per-nickel-cobalt concentrate by the Sherrit-Gordon 
method the autoclave l is mounted in the line of the 
equipment consisting of several autoclaves, recepta 
cles, ?lters, centrifuges and other continuous-action 
apparatus (not shown in the drawings). 
A conduit ‘from a distribution tank with a pulp or a 

conduit of a pulp delivery pump (not shown in the 
drawings) is connected to the ?ange of the hole 9. The 
plug 29 is removed from the pipe 18 (FIG. 3) and the 
latter is connected to a conduit leading to a next unit, 
for instance to a similar autoclave or to a receiving tank 
(not shown in the drawings). 
A pulp consisting of sulphide concentrate, water, am 

monia and air oxygen is continuously fed into the auto 
' clave 1 through a conduit (not shown) and the hole 9 
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(FIG. 1). , 
The electric heater 2 is energized, and the autoclave 

l with the pulp is heated at a desired temperature. 
Then the electric motor 15 is energized so that the 

rotational direction of the hollow housing 14 (FIG. 2) 
should be analogous with the direction of the helical 
groove 17. The intensive stirring of the pulp takes 
place, and the leaching process begins. 
Under steady operating conditions the pulp is contin 

uously fed into the autoclave 1 through a conduit (not 
shown) and the hole ‘9 (FIG. 1). The‘ pulp is leached 
and concurrently continuously discharged through the 
inner space 26 of the pipe 18 (FIG. 2) from the auto 
clave for feeding into a next unit. 
The control valve 28 in the conduit 27 communicat 

ing the inner space 26 of the pipe 18 with the vapour 
and gas-containing space of the autoclave 1 is adjusted 
to pass such an amount of the vapour and gas medium 
that the amount of the pulp discharged through the 
pipe 18 and the pressure of the vapour and gas medium 
in the autoclave 1 should correspond to the leaching 
rate. During the continuous leaching the conduct of the 
production process is monitored. For that purpose the 
valve 32 is opened (FIG. 3), and the solution is fed 
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through the passage 30 into the sampler 13, while in 
order to check the conditions of the gaseous phase, the 
valve 33 is opened (FIG. 2), and gas is fed into the sam 
pler l 1. 
During the leaching the pulp temperature is moni 

tored by means of the thermocouple mounted in the 
pipe 10 (FIG. 2). 

In the case of troubles in the process of leaching the 
pulp discharge from the autoclave 1 should be inter 
rupted. For that purpose the control valve is com 
pletely opened. The hollow housing 14 is rotated in the 
direction opposite to the direction of the helicalgroove 
17. In that case the leaching process can be conducted 
in the autoclave for a longer time until complete ex 
traction of valuable elements from the pulp, and only 
after that the pulp discharge can be again restored for 
feeding the pulp into a next unit of the production line. 
Where it is desired‘ to accelerate the pulp discharge 

from the autoclave l, the control valve 28 is almost 
completely closed or shut-off, and the rotational direc 
tion of the hollow housing 14 should in this case be 
analogous with the direction of the helical groove 17 
for discharging the pulp. 
What is claimed is: . 
l. A chemical production processing unit compris 

ing: an externally heated autoclave; a cover of said au 
toclave with a hole for charging a of a heterogeneous 
system consisting of solid, liquid and gaseous compo 
nents; a bottom plate of said autoclave with a pipe for 
discharging the heterogeneous system accommodated 
in said bottom plate so that the inlet opening of said, 
pipe is located above the highest admissible level of the 
liquid phase of the heterogeneous system in said auto 
clave; an annular projection with an annular recess on 
said pipe; a hollow housing rotatably mounted in said 
cover of said autoclave, said housing having internally 
a helical groove and enclosing said pipe for discharging 
the heterogeneous system; blades on the, external sur 
face of said hollow housing for stirring the heteroge 
neous system; a device for controlling the discharging 
of the heterogeneous system in the form of a pipe, one 
end of said pipe communicating with the space of said 
pipe for discharging the heterogeneous system located 
below said hollow housing, and the other end of said 
pipe communicating with the vapor-gas space of said 
autoclave, said two pipes forming communicating ves 
sels; a ?ltering device mounted in the bottom plate of 
said autoclave and supported by the annular projection 
of said pipe for discharging the heterogeneous system 
and consisting of a set of coarse-pore and ?ne-pore ?l 
tering elements forming together with said annular re 
cess an annular cavity communicating with the passage 
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for discharge of the ?ltrate from said autoclave and for 
the supply of blow gas thereto. ' 

2. A unit according to claim- 1, wherein said hollow 
housing encloses. said pipe for discharging the hetero 
geneous system in such a manner that an annular space 
is formed between the outer surface of said pipe and 
the inner surface of said hollow housing. 

3. A unit according to claim 1, wherein said helical 
groove on said inner surface of said hollow housing ex 
tends over the portion of the entrance of the heteroge 
nous system into said hollow housing. I 

4. A unit according to claim 2, wherein said helical 
groove on said inner surface of said hollow housing ex 
tends over the portion of the entrance of the heteroge 
neous system into said hollow housing. 

5. A unit according to claim 1, comprising: a control 
valve for ?exible and smooth control of the amount of 
the discharged heterogeneous system; said valve com 
municating the inner space of said pipe for discharging 
the heterogeneous system with‘ the vapour- and gas 
containing space of said autoclave. _ 

6. A unit according to claim 2, comprising: a control 
valve for ?exible and smooth control of the amount of 
the discharged heterogeneous system; said valve com 
municating the inner space of said pipe for discharging 
the heterogeneous system with the'vapour- and gas 
containing space of said autoclave. 

7. A unit according to claim 3 comprising a control 
valve for ?exible and smooth control of the amount of 
the discharged heterogeneous system; said valve com 
municating the inner space of said pipe for discharging 
the heterogeneous system with the vapour- and gas 
containing space of said autoclave. 

8. A unit according to claim 1, wherein the direction 
of said helical groove on said inner surface of said hol 
low housing is opposite to the direction of rotation of 
said hollow housing, whereby an intensive stirring of 
heterogeneous system is ensured. 

9. A unit according to claim 1, wherein the direction 
of said helical groove on said inner surface of said ‘hol 
low housing coincides with the direction of rotation of 
said hollow housing, whereby an intensive discharge of 
the heterogeneous system is ensured. _ 

10. A unit according to claim 1, wherein said filtering 
device has coarse-pore ?ltering elements fastened in 
rings between said ?ne-pore ?ltering elements are 
mounted along the height of said pipe for discharging 
the heterogeneous system, the inner rings of said 
coarse-pore ?ltering elements having a thread contact 
ing the thread on the pipe for discharging the heteroge 
neous system. _ 

* * * * * 


