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PPARATUS TOR THZ EXTRACTION OF PEAT

Field of the invention

5 The presernt invention relates to an apparatus for the extract-
ion of peat and more particularly to an apparatus for the ex-
traction of peat which comprises an extraction tank, a liquid
extracting medium feeding pipe system and an extract outflow

pipe system.
10

The extraction of large quantities of peat can be done in a

static way, but, as will be seen, proved to be unsatisfactory.

15 Static extraction is commonly employed to obtain - from crude

products having a loose structure and a rather low degree of
comminution - extracts that can easily be washed out in batches
by means of a suitable extracting solvent. Static extraction is
carried out in extracting tubs, optionally equipped with a

20 mechanical stirrer. Such tubs are_loaded with peat and the

extracting solvent in whatever sequence. Periodically, the

mixture of peat and the solvent may be stirred.

Tﬁe extracting fluid is kept in contact with the peat material
25 for a time sufficient to obtain a saturated solution of the
desired substance or substances in the extracting medium. Then
the peat particles are allowed to settle and either the super-
natant extract is decanted or the extract is collected from the

bottom of the
30

extractor through a screen.

When such a method is applied to a raw, air-dried peat, col-
lection of the extract from the bottom of the extractor is
often impossible due to a nearly impermeable layer of mud
formed as a result of sedimentation of swollen peat particles.

(V)
n

However, while more intensive stirring of the mixture increases
the contact of peat particles with the extracting solvent, this
procedure results in dispersion of the mud layer and renders
decantation of a clear extract impossible. Sedimentation and
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and then adding the peat.

Furthermore, in the decanting procedure, the desired active
substances diffuse into the extracting solvent from the upper

10 1levels of the peat bed only which leads to a low concentration
in the supernatant fluid and, consequently, to a low efficiency
of the extraction process. The desired substances present in
deeper layers of the peat bed are not dissolved, but are
discharged with the residue of peat after extraction.

15
Dynamic extraction has been proposed, e.g. in WO 92/16600, and
is carried out in extractors with a stationary peat bed and a
continuously flowing stream of extracting ligquid. The solvent
is delivered through a perforated bottom of the peat container

20 and allowed to penetrate the peat bed in a steady and uniform
way. After passing through the bed, the extract is collected
above the upper level of the peat bed.

In the known extracting apparatus as covered by PCT/EP92/00535,
25 the extracting medium was introduced into the apparatus under a
certain pressure. In the practical use of the apparatus, a sort
of cake has been formed near the perforated bottom plate within
the peat bed due to the pressure of the peat bed, since the
extractor was first loaded with peat and then the extracting

30 medium was pumped in.

Frequently, it occurred that the initial pressure of the liquid
was so high that the whole peat bed - not properly wetted - was
either pushed upwards or remained dry during the extraction,

35 because the liquid formed flow channels through the peat bed,
or else the liquid moved preferably between the peat bed and
the extractor walls, which phenomenon was defined as the "wall
effect”. Accordingly, there were serious doubts if all peat
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particles were really wetted by and suspended in the extracting
medium due to the balance of the liquid flow rate and the solig
particles' sedimentation rate. In fact, there were big portions
of the peat bed in which air was entrapped and for this reason
the peat particles could not sediment freely and were carried
upwards with the stream of extracting fluid.

In this latter type of extractors, the main difficulties arose
from the control of a steady and uniform flow of the extracting
agent through the bed of peat; the "wall effect" resulted in a
better soaking of peat particles with extracting solvent in the
close neighbourhood of the extractor walls in comparison with
the center of the bed. On the-other hand, a higher speed of
solvent flow is achieved in the wall region leading to unequal
extraction of the desired substances and thus rendering the
process less effective than desirable. Difficult de-aeration of
the peat bed is the main cause for this effect.

Summary of the invention

It is therefore an object of the invention to,brovide an
apparatus allowing a dynamic extraction, as mentioned above,

" which is free of the drawbacks of the known extractors, thereby

providing a pdssibility to extract peat without destroying its
natural capillary structure.

A further object of the present invention is to provide an
apparatus with a stationary peat bed soaked with an extracting
agent to the same extent as it is the case with natural peat

beds when being soaked with water.

Another object of the invention is to provide an apparatus
which can be operated in a more efficient manner than hereto-

fore, thus resulting in higher yields.

These objects are achieved by an apparatus for extraction of
peat comprising an extraction tank, a liquid extracting medium
feeding pipe system and an extract outflow pipe system which is
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10 The existence of an outer tank allowing the solvent to enter
the peat bed from the inside and/or outside of said inner tank
compartment via at least one perforated wall of said inner tank
compartment enables better settling of dispersed peat particles
in the space between the inner and the ocuter tank so that a

15 higher purity is achieved, thus facilitating or even avoiding
further processing of the extract.

If at least two opposed walls of said inner tank compartment
are perforated, the extractor may be filled to a higher level

20 than in prior art extractors without the risk of obtaining more
impurities (peat particles) in the extract. Nevertheless, the
saturation of the solution will, thus, be increased.

However, if the inner tank compartment is totally surrounded by
25 perforated walls, and, thus, provides a larger surface area for
an exchange of solvent and extracted substances than it was
' possible with extractors of the prior art, this will result in
a more intimate exchange of substances beween the solvent and
the peat bed. This is due to the fact that the solvent is
30 allowed to enter the inner tank compartment from all sides
while the desired substances, after dissolution, may pass into
the space between the inner tank compartment and the walls of
the outer tank. In addition, the use of two tanks - one placed
, inside the other - eliminates the disadvantageous '"wall effect"
35 of known extractors. In consequence, a higher saturation of the
extract will be achieved and the peat will be better utilized,
thus leading to an improved operation of more efficiency.
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volume ratio is conceivable, this must not result in too many
corners from where residues of peat and mud are difficult to
remove thus making it impossible to clean the inner tank com-~
10 partment. Therefore, a parallelepipedic cross-section, prefer-
ably a rectangular cross-~section, would constitute a good com-
promise, particularly one with a relatively large ratio of the
dimensions in one plane to the thickness in a direction per-
pendicular to said plane. This results in a better and more
15 uniform penetration of solvent into and through the peat bed
than with a circular cross-section where the peripheral regions
are generally in a more intimate contact with the solvent than
the central region. The ratio of the smaller side in said
larger plane to the thickness of ‘the parallelepiped should
20 preferably exceed 1,5:1 and could reach a ratio of more than
2:1, preferably more than 3:1, particularly 5:1 and more.

In the latter case of a slice-shaped inner tank compartment,
the same could have two large parallel surfaces extending in a
25 small distance from each other substantially in vertical
direction and preferably centered with respect to the outer
tank, while the outer tank could be divided by a central part-
ition wall adjoining the small side of the inner tank com-
- partment so that solvent is supplied from one side through the
30 feeding pipe system arranged on one side of the partition wall,
and is drawn off from the other side of the partition wall.
With such an arrangement, it would even be conceivable that a
pair of squeeze rollers form the bottom of the parallelepipedic
inner tank compartment so that a supply of peat could slowly be
35 fed from above and, after extraction could be squeezed off and
discharged. This would even allow a continuous operation, -
although in order not to disturb the flow of the solvent, a
movement of the peat bed through the extractor can only occur
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at low speeds, e.g. in small steps or increments. The squeeze
rollers may have an elastic surface and form a seal to the
bottom surface of the inner tank compartment which preferably
has a width corresponding to the diameters and length of the

5 two squeeze rollers in maximum, but in particular is still
smaller. Further sealing means may be provided between the
squeeze rollers and the inner tank walls.

But even with a circular (or polygonal, such as quadratic)

10 cross-section, a preferred embodiment of the invention:may
provide a still more intimate contact between the solvent and
the peat bed if the feeding pipe system comprises at least one
feeding pipe supplying the ;olvent medium into a collector
chamber having a plurality of orifices spaced aﬁart for dis-

15 tribution of the medium within said inner tank compartment,
said feeding pipe system preferably comprising at least two
orifices located at different levels.

Thus, inner feeding pipes for the extracting medium may be

20 axially arranged in a vertical position, ending about in a
middle region of the inner tank compartment in a distributing
collector chamber, preferably on at least two levels. According
to a preferred embodiment, there are lateral pipes, e.qg.
extending horizontally, and out of the collectors to exhibit at

25 least one orifice. The lateral pipes may be provided with side
arms which comprise also at least one orifice.

Each inner feeding pipe may be diviéed into an inner section
that is connected to a corresponding outer feeding pipe sect-

30 ion. Preferably, on each outer feeding pipe section, there is a
control valve allowing closing and/or regulation of flow of
solvent medium for each individual feeding pipe. This may
provide a better control of the flow pattern of solvent through
the peat bed, since each control valve can be operated

35 independently from the remaining valves. Moreover on each outer
feeding pipe section, a flow meter may be mounted for
monitoring the respective flow of solvent. In a preferred
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embodiment of the invention - that the outer tank in its upper
part has at least one, e.g. annular, protrusion on its inner
wall, and giving support to a flange of the inner tank compart-
10 ment. The protrusion and the flange, thereby, may form a clos-
ure of the space between the two walls with a seal being inter-
posed, such as a gasket, between the two elements. Thus, any
flow of extract along the side walls of the outer tank is stop-
ped by the closure. Above all, in this way, the inner tank
15 compartment can easily be removed from the outer tank to carry
out cleaning or maintainance operations, thus minimizing
periods of stand-still.

In accordance with another embodiment of the invention, the

20 outflow pipe system may comprise at least one upper outlet for
collecting an overflow of the extract, but preferably may have
at least one intermediate and/or side outlet and/or at least
one bottom outlet. In this way, the extract may be drained off,
e.g. batch-wise, and may preferably be passed to a circulation

25 tank. A set of means for controlled circulation of liquids in
pipelines and the tanks of the apparatus may also be provided.
Such means may comprise at least one valve and/or a circulation
pump enabling a forced circulation. Said at least one valve may
be manually and/or electronically operated and connected to a -

30 preferably computer-aided - electronic process control unit.

In another embodiment, sensing probes may be installed at
different levels of the inner and/or outer tank and/or on top
of the apparatus in order to indicate, for instance, the actual
35 level of the extracting liquid inside and/or any disturbance of
the regular extracting process. The same probes may be
connected with an electronic process control unit to enable
electronic, preferably computer-aided, control of electric
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pipe system and/or the pumps in order to optimize the
extracting conditions and the operation of the extracting

apparatus in general.

In any embodiment, the extraction apparatus may be equipped
with additional means for optical and/or visual surveillance

and process control.

In one embodiment, transparent openings such as glass windows
for pressure vessels may be located on top of the apparatus
and/or on any useful side of the outer tank. Such glass windows
may also.be equipped with inside cleaning devices such as
windscreen wipers. Additionally, illumination devices may be
installed inside the outer tank or on top of the apparatus
such, that illumination of the inside of the extraction
apparatus is possible and optical control of the inside
processes is enabled.

The same task may, however, as well be accomplished by means of
optical sensors connected ot a visualizing and/or data

processing system.

In one preferred embodiment, there is a heating device, such as
a heat exchanger, for raising the temperature of the solvent
(thus improving its dissolving capacity) which is mounted in
the feeding line system, especially in a return line. Means for
regulation or control of the temperature of the liguids fed to
the extraction tank, especially of recirculated liquid, may

also be provided.

A foréed circulation of the extracting medium through the peat
bed will ensure an intensification of the extraction. There-
fore, an embodiment is preferred where the liquid flow is main-
tained by at least one pump {instead of a mere gravity flow).
It is preferred that a type of pump is used, particularly for
maintaining a recirculation of the liquid, which do not cause
any pulsation of the liquids. Impeller pumps are especially
suitable for this purpose. In this way, disturbance of the
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5 pump. Said at least one pump and/or at least one pressure pump
may be controlled and operated by an electronic process control

unit.

Further, in any embodiment at least one safety means such as a

10 safety valve may be mounted to the extraction apparatus in
order to avoid undesired overpressure and, at the extreme, to
prevent serious damage in case of operation failure.

Brief description of the drawings

15
The present invention will be better understood when reading
the following detailed description with reference to the
accompanying drawings, in which:

20 Fig.la and b schematicaliy illustrate an extractor according to
the invention, the left part (a) showing an exploded side
view of the parts of the construction, while the right
-part (b) is an exploded cross-section along a verticai
axis of the parts:;

25 Fig.2a shows a preferred system of inner pipes feeding the
extracting medium to a peat bed to be extracted;

Fig.2b is a side view of an individual inner pipe having a
distributing collector and horizontal lateral pipes ex-
tending therefrom; '

30 Fig.2c shows such lateral pipes with side arms in a top view;

Fig.3 shows one embodiment of the present invention with one
extractor and one circulation tank with a pipe system
interconnecting the two tanks; and

Fig.4 shows the side and top view of another embodiment wherein

35 a conically shaped upper part of the extracting apparatus
forms a cover to the outer tank and comprises different
means for liquid circulation and process control.
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5 designed as a pressure vessel in order to withstand an elevated
pressure above ambient. This pressure may reach 1 bar above
ambient pressure, but will usually range between 0,3 to 0,8 bar
above ambient, preferably 0,5 to 0,7 bar. By pressurizing the
tank 1 by at least one pump, decribed later, and/or appropriate

10 valves, an enhanced extraction is achieved. )

Within the outer tank 1 there is an inner tank compartment 3
with side walls 5 perforated at least within one region 4, as
depicted at the bottom of tank compartment 3. As shown, how-

15 ever, there is also an upper perforated wall 23 closing the top
of the inner tank above the level of the peat bed filled into
this compartment 3. In this way, the peat bed can reach a
higher level of the inner tank compartment as if the upper
perforated wall 23 were not present, without the risk of the

20 supernatant £fluid being spociled by peat particles which are
retained by this upper perforated wall.

However, in a most preferred embodiment of the invention, the
inner tank compértment 3 is totally surrounded by berforated

25 walls, thus enabling the solvent to penetrate from all sides
into the peat bed and to receive the desired extracted sub-
stances from all sides out of the bed. This will lead to an
extract which is more saturated and of high purity.

30 As used herein, the term "perforated wall" is intended to en-
compass any structure providing both a retention of the peat
- bed and leaving openings for penetration of the solvent. Thus,
the invention is not limited to the shape of such openings. For
instance, the inner tank walls can be constructed in the manner
35 of a moving bed filter or an absorber, as used for purifying
gases. Such constructions often have walls in form of a plural-
ity of successive parallel strips or lamellae, similarly to
louver boards leaving a strip-like opening between each pair of
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wall strips. Often such boards are converging towards the
bottom, and such a design could also be employed in the context
of the present invention.

§ Preferably, the outer tank 1 is closed and sealed by an, e.g.
conical, cover 6. Mounted to the cover 6 are upper overflow
outlet orifices 10 and an intermediate outlet orifice 11 of an
ocutflow pipe system. This system may also comprise a bottom
outlet 7 at the lowest part and a further outlet 7a at a higher
10 part of the bottom, as well as a side outlet 8 provided in the
bottom part of the tank 1. The tank 1 may also have an
intermediate outlet 9, preferably in its upper part.

While the extract can leave the tanks 1, 3 through this outflow

15 pipe system 7-11, a top plate 12 of the cover 6 may have mount-
ed thereon at least one inner feeding pipe 13 (Fig.s 2a and b).
As shown, a plurality of coaxial, vertically extending feeding
pipes 13 are arranged in order to provide for a more uniform
distribution of the solvent ligquid. Moreover, by broviding a

20 plurality of entrance ports or orifices the amount of flow
through each of them can be reduced, thus enabling a better
control of the flow which is desired at least within the inner
tank compartment 3. In this way, each of the feeding pipes may
have at least one feeding orifice distributing the extracting

25 medium throughout the peat bed to be extracted.

Preferably, each one of the pipes 13 has a different length and
may end in a collector. chamber 14 having at least two orifices
for distribution. More particularly, e.g. horizontal, lateral

30 pipes 15 extend from the collector chambers 14 to discharge the

. solvent at different sites of the peat bed. The lateral pipes

15 can have assymetrically arranged side arms 16 each of which
is provided with at least one feeding orifice 17 so as to
result in a more uniform distribution while simultaneocusly

35 further reducing the amount of flow through each of the pipes.
For uniform distribution, it is preferred to have the distance
between the adjacent levels of lateral pipes 15 (which are
favorably arranged in at least two different levels) constant.
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adjacent levels.

It is advantageous if the inner tank compartment 3 is hanged
into the outer tank 1 in such a way that it is easily remov-
able. The side walls 5 of the inner tank compartment 3 are
spaced from the walls and bottom of the outer tank 1 to form an

10 outer space 38 between them. This enables peat particles which
are accidentally entrained with the liquid to settle within
said interspace to the bottom of the outer tank without forming
an impermeable mud within the.peat bed which is separated by
the two-tank-design according to the invention. As seen from

15 the drawings, the inner tank compartment 3 is held in a center-
ed relationship relative to the outer tank 1 which is the pre-
ferred configuration. However, other, asymmetric, arrangements
are conceivable without departing from the scope of the invent-
ion. )

20
Referring now again to Fig.l1b, to facilitate removal of the
inner tank compartment 3 for cleaning or maintainance purposes,
the outer tank 1 may have at least one protrusion 18 on its
inner wall giving support to a flange 19 of the inner tank 3.

25 The protrusion is preferably an annular one (a collar) to form
a closure together with flange 19. This closure is
advantageously sealed by sealing means of any known design,
such as a gasket (not shown) between the two elements.
However, it is to be understood that the invention is not re-

30 stricted to an annular protrusion 18. Similarly at least three
angularly spaced protrusions may be distributed over the inner
circumference of the outer tank 1 and may be equally spaced.

The inner tank compartment 3 may be covered with a filter gauze
35 20 retaining any particles of peat within the inner tank com-
partment 3 and thus providing a purified extract. In this way,
additional purifying or filtering can be reduced or even
avoided. In a similar way, the uppef overflow outlets 10 may,



However., if the inner tank conpartment is totally surrounded by perforated
malts, and, thus, provides a |arger surface area for an exchange of sol vent
and—extract ed SUbSt?ﬁgﬁiaﬁﬂgﬁm%hg §1p055|ble with extractors of the prior

art,, thi sy dsreokesu mat e exchange of subst angecs/Hposrozms t he
sol vent and the peat mu]““ﬂa[ll ue to the fact that the solvent is
allowed to enter theli artert® fromal |l sides while the
desired sEbstances, after dissolution, may pass into the space between the
i nner tank conpartnment and the walls of the outer tank.. .n ition. the .
use of two tEEEnatgHely a‘%’éd’*‘?rﬁ‘# A &en&gu;pgg%w&gbefzg%grs 21, e/
di sadvant agegixHenairt efrietid tefoutriomn 1axtidtt ar £illterc@sequence, a hi gher
saturation of the extract will be achieved and the peat will be better

utilized, thus leading to an inproved operation of nore efficiency.
The inner feeding pipes 13 have a stable position within the

5 tanks 1 and 2 by means of the upper perforated plate 23 with a
central opening 24 (Fig.2a) through which the pipes 13 enter
the inner tank 3. As mentioned above, the inner tank
compartment 3 need not be centred with respect to the outer
tank 1, and this is also the case with the opening 24, aithough

10 a centred arrangement is preferred. The inner feeding pipe
sections 13 are connected with respective outer feeding pipe
sections'13' by means of joints positioned in the upper plate

12 of cover 6.

15 Referring now to Fig.3 and partly to Fig. 1, outside the
extractor just described, there is a valve 25 mounted on each
external feeding pipe section 13', allowing the closing or
control of flow of the extracting medium independently in each
pipe. For better control, flow meters 26 may also be provided.

20 Outer feeding pipe sections 13 are connected to an entrance
manifold 27 placed at the end of feeding line 28 (which is
preferably a return, as described later). The feeding line 28
may be provided with a closing valve 29, but preferably
contéins a heating device, such as a heat exchanger 30, for

25 raising and regulating the extraction temperature of the ex-
tracting medium fed under the pressure by means of a pressure
pump 31 from a circulation tank 32.

This circulation tank 32 is continuously supplied with extract

30 from the upper overflow outlets 10 of the tank 1. Similarly,
the extract is drawn off in batches or continuously through the
bottom outlet 7 in the starting phase of the extraction and
through the bottom outlet 7a (Fig.1) in the recirculation phase
thereafter, the side outlet 8 and the intermediate outlet 9

35 which are connected with the circulation tank 32 to collect the
extract from the tank 1. The intermediate outlet 11 located in
" the cover 6 is also'connnected to the circulation tank 32. The
lines connecting the outlets 8,9 and 11 with the circulation



- 6- While the extractors of the prior art usually had a circul ar
cross-section, the.present invention reconsiders the optinmm

cross-secti onal conflguratlon of an extractor. Virtually, the pr esent
invention |eads to, éﬁwéh&aﬂ Bdenqph@ge area through 5 which the exchange
of “subst AR 85/006%R es p var| ety of cross- sectPCIEP4/02016
confi gurations of a g area_tg9q - volune ratio is conceivable,
this must not result |n too na corners from where resi dues of peat
and nmud are difficult to ‘renmove thus making it inpossible to clean the

inner tank gopx 389 aPéthE“%ho%e&ﬁf ehB. graRahgl! exgpbRedi 6£CEA882SEELERN,
prefer- ably a rectan%u ar cross section, Wwould conpstitute_a good com

proni se, paFP?E%IéFI? shuthernvalvel afivery- | BPHePeRIPEigrliNedrawing

extract off the tank 1 via the respective line.

5 In the line 37 connecting the bottom ocutlets 7 and 7a (Fig.1)
and the circulation tank 32, there is a pump 33. Similarly, a
further pump 31 is provided in a return line 35 connecting the
circulation tank 32 with the feeding pipe system 13',13. The
pump 31 may also be fed with the extracting liquid from other

10 tanks not shown in the drawings through additional lines. To

~ this end, the pump may be connected to a mixing device (not
shown} into which the afore-mentioned additional lines from
other tanks open to be mixed both with each other and with the
return fluid from tank 32. It is advantageous if the mixing

15 device comprises at least one or individual adjustment
facilities, such as appropriate valves, in order to adjust the
mixing ratioc between the liquid supplied by the different
lines.

20 Both pumps 31,33 preferably are designed as pressure pumps
building up pressure in the tank 1. This pressure, on the one
hand, enhances extraction of the peat bed within the tank
compartment 3, but, on the other hand, enables an easy
discharge from the tank 1 into the oulet orifices 7, 7a

25 (Fig.1), 9 and 11. It is therefore sufficient, if the pressure
in the tank 1 exceeds ambient pressure only by a small amount.
A pressure of 1 bar in maximum above ambient pressure is
preferred. More preferably the pressure ranges from between 0,3
to 0,8 bar above ambient, and most preferably from 0,5 to 0,7

30  Dbar.

Within the return line 35, a valve 36 for cutting off the flow
of the extracting medium from the circulation tank 32 may be
provided. By circulating the liquid to the circulation tank 32,

35 different modes of operation may be achieved. Either the
saturation of the recirculated extract is increased by passing
the liquid through the tanks 1 and 3 again and again. In this
case a subvariant may be performed where a portion of the
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substances extracted from the peat bed and may either contain
or be connected to an adsorbing bed where the substances are
adsorbed to an adsorbing medium which is periodically removed
to collect the substances from it. However, in most cases, the
first-mentioned mode will be preferred.-

Referring now to Fig.4 showing another preferred embodiment of
the invention, it is easily seen that at least one safety valve
39, preferably adjusted to an overpressure of less than 1.5 bar
and most preferably to less than 1.0 bar, is mounted to the
conical cover 6 in order to avoid any undesired overpressure
and corresponding hazardous situation. Said safety valve 39 may
also be protected by a filter 22. to prevent unintended emission
of peat particles and/or extracting liquid to the environment.
There are additional flow control means .~ valves 34a and 34b -
regulating the efflux of the intermediate outlets 11 (see
Fig.1). Valve 34a is preferably manually opened and closed
whereas valve 34b is electronically operated. There are also
two sensing devices 40 and 41, located at different levels on
cover 6, controlling the operation of the electrical valve 34b.
The upper sensor 40 opens valve 34b whereas the lower sensor 41
closes valve 34b. Both valves 34a, 34b may be protected by fil-
ters 22. The free overflow outlets 10 are also equipped with
filters 21 in order to retain solid peat particles within the

extractor.

In addition, there are three glass openings 42,43,44 in the
conical cover 6: a lighting opening 42 for illumination of the
interior of the extractor and two openings 43,44 located at
different levels of cover 6, preferably at the overflow and the
intermediate outlet level, for visual control of the liquid

level in the extractor.



and is drawn off fromthe other side of the partition wall. Wth such

an arrangenent, it would even be conceivable that a pair of squeeze
roli.ers formthe bot&,n1of t he "paral | el epi pedi c i nner tank conpart nent
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7

The apparatus according to the present invention is preferably

operated as follows:

An exchangeable inner tank compartment 3 of the extractor is -
while outside the outer tank 1 - charged with raw peat to be
extracted, e.g. while the tank 1 may be used with another
exchangeable compartment 3 for extraction. In this way,
interruption of the extracting operation due to charging and
discharging the peat bed is kept to a minimum.

Having charged the inner tank 3 outside the outer tank 1, this
exchangeable compartment 3 is placed into the outer pressure
tank 1, and the cover 6 is fixed on top of the extractor.

Feeding pipes 13 and 13' are tightly connected by means of
joints located on the upper plate 12 of the cover 6. Next, the
extracting liquid medium is fed to the manifold 27, preferably
under pressure. Now, the valves 25 will be opened either
simultaneously or sequentially, the latter being preferred. The
volume of extracting medium fed through the pipes 13 and 13' to
each individual level and each orifice 17 within the peat bed
is regulated in such a manner that the peat bed is saturated
with extracting liquid uniformly without destroying the
capillary structure of the raw peat, as closely to the natural
manner of soaking peat with water at naturally occurring sites.
The flow meters 26 allow a more complete control of the process
of saturation of the peat bed with the extracting medium.

After the whole inner capacity of the tanks 1 and 3 is filled
up with the extract and/or fresh extracting medium, the in-
dividually adjusted flow of the extracting medium out of the
orifices 17 of the lateral pipes 15 and side arms 16 of the
inner feeding pipe sections 13 is further maintained by a
constant feeding pressure of the extracting medium by means of
the pump 31. Thus, the extract will raise to be collected at
the upper overflow outlets 10 in a continuous manner and will
be directed to the circulation tank 327 By means of visual



at |low speeds, e.g. in small steps or increments. The squeeze rollers
may -have an el astic surface and forma seal to the bottom surface of

theld nner_tank conpartHi@shber W sely rably has a wi dth correspondi ng
to_the di W&90§0%nd | two squeeze rollers i POTERRMIROI6OUL
in particular is still Iunﬂmwﬂﬂﬁ lFur-t_he,r—; seal i ng neans may be provided
bet ween the - squeez the i nner tank walls. But even
with a circular (or polygonal, such as quadratic) 10 cross-section, a

preferred enhodinant,f dhie Jimentd Qi ; 43 APV iddu g intinate
cont act bet wee%'ﬁe slol vent dandg] o t g@pgeat begoi4f trgi?’léjél |ung Pl pe system

conpri ses attylagginadion vig dhf qpeRipg 4dppltiiengreratsy] wan easdilymsunvewa

col lector ¢hneLleAm MG I ddessef orifices spaced apart for dis-
15 tribution of the mediumw thin said inner tank conpartnent, sai d

feedi ng pi pe system preferably conprising at | east two orifices |ocated
at diffesenatl @hel Same time, the bottom outlet 7, preferably 7a, and/or

side outlets 8 may be used to collect the extract periodically
or continuously to supply it by means of pump 33 either to the
circulation tank 32 or to a separate tank. A separate tank can
be useful in case of the extract being drawn off at the lowest

10 bottom orifice 7 - e.g. during the starting phase of the
extraction -, since such extract may contain more or less solid
peat particles and, therefore, may be muddy and has to be
purified. Consequently, the pump 33 may be designed as a mud
pump, and the line which contains this pump may also comprise

15 separation means, such as a filter. In a similar way, the line
leading from the side port 8 may be provided_with a pump, such
as a mud pump (not shown).

From the circulation tank 32 the extract is recycled through
20 the return line 35 to the extracter 1,3 until the peat is
extracted to the desired extent.

During recirculation of the extracting medium, only a minor
portion of the extracting medium-is passing through the peat

25 bed in sideward directions, e.g. from the inner feeding pipes
13 to the outer tank 1. The main stream of the extracting
liquid is flowing upwards from the openings 17 and is collected
as an overflow through the outlets 10, whereby solid particles
may be retained by filters 21. A closure formed by an annular

30 protrusion on the inner wall of the outer tank 1 and a flange
of the inner tank 3 stop the upwaré flow of the extracting
medium along the walls of the outer tank 1, thus eliminating
the “wall effect" known from the previous extracting apparatus.
The space between the inner tank 3 and the outer tank 1 is

35 filled with extracting medium at the beginning of the extrac-
tion when the peat bed is gradually soaked with the extracting
fluid, starting from the bottom parts of the bed.



Thus, inner feeding pipes for the extracting nmediummy be 20 axially

arranged in a vertical position, ending about in a m ddl e region of the
i nner tank conpartnent in a distributing col | ector chanber, preferably
on ,at | eawo 9smwedxvel s. Accordi ng to a preferred enbodi mpair/ERLeZ0Ear €
| at eral pipes, e.g. ext endi ng horlzont |y, and out of the collectors
to exhibit at 25 |east one orifice. The I'& éral pi pes may be provided with
si de arns whi ch conprise also at |east one orifice. Each inner

feedi ng pi pe_may he divide nt.o an inner .section |s cqnnect
a corr espond i ot Ee ‘feé:e'dlctrhf Jscieg‘t edo T835R e Sy é’feng‘lﬂ %n &q‘fle ter
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I ndependgnt | y,fyrQm tige remai ning val ves. Mreover on each outer

The valves on the bottom outlets 7,7a and the side outlet 8
allow minimizing or even cutting off the sideward flow of the
extracting medium through the peat bed. The plurality of the
10 openings 17 in pipes 15 and side arms 16 ensure uniform dis-
tribution of the extracting medium within the peat bed. The
extracting medium fed into the bed flows mainly upwards.

In a preferred embodiment, the sideward flow of the extracting
15 medium is maintained at a minimum rate in order to eliminate a
long lasting intimate contact of the extracting medium with the
peat particles placed near the perforated walls of the inner -
tank 3 and thus to ensure uniform and steady extraction condi-
tions in all regions of the peat -bed.
20 ' |
Maintaining a varying pressure - gnder which the liquid is fed
to the individual feeding pipes 13 having their openings on
different levels and controlling the flow through the side and
bottom outlets, preferably by manually and/or electronically
25 controlled valves - contributes essentially to a steady and
uniform upward flow of the liquid and ensures that the whole
peat bed is soaked thoroughly and uniformly with the extracting
medium. If the pressure would be maintained the same in all
feeding pipes 13, the top layers of the peat bed would be
30 carried upwards along with the flow of the extracting medium,
since the hydrostatic pressure in the top layers of the bed is
lower than in the bott@m layers of the peat bed.

The pressure under which the extracting medium is fed to the
35 bed is adjusted experimentally in such a way that the upward
flow is prevailing and that the natural capillary structure of

the peat is not destroyed.
This Sheet Has Been R. r
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feedi ng pi pe section, a flow neter may be nmounted for moni toring the

respective flow of solvéht In a preferred
-8-"- enbhodi nent | eag aegi can be nmanual ly and/or electronically

oper at edvgﬂas’mi fur “H M“ﬁ“‘ onnect ed to an el ectroni cPQI/BERE016

control unit in order eedi ngiand extracting conditions.

When the desired level of saturation is achieved, the valves 25
may be opened more so that the volume of the extracting medium
fed to the different levels of the peat bed is gradually
increased. Preferably, this is not done with all valves 25
simultaneously, but the increase of flow of extracting medium
is started at the lowest level. This will result in an increase
of movement of peat particles within the extracting medium and
will, in addition, increase the saturation of the extract with

th

substances extracted from peat.
10
The above way of operation results in a uniform and “precise"
extraction of the peat. Furthermore, in combination with the
constructional, feature of the inner tank 3, it allows easy
discharge of the extracted peat from the inner tank 3 and the
15 extracting apparatus as a whole.

After completion of the extraction process, the extract is
completely drained off from the extractor, first through the
intermediate outlets 11 and 9, and then through the sidé outlet

20 8 and bottom outlets 7a and 7. The extracted peat bed may be
washed out in the next stage with a portion of fresh extracting
medium or water, by means of feeding the respective washing
medium from the respective tank (not-shown on the drawings)
through pump 31 to collector 27 and further to the peat bed in

25 the same manner as described before. Alternatively, the inner
tank compartment 3 may be removed from the outer tank 1 in
order to wash the peat contained therein externally so that
meanwhile a freshly charged compartment 3 may be inserted into
the extractor 1.

30
In one practical embodiment, the bottom of the inner tank is

not perforated whereas the side walls are perforated in the
area between the dashed lines 4 in Fig.la. In such a preferred
embodiment, the bottom plate of the inner tank is mounted to
35 the side walls through a hinge and can be opened to discharge
the extracted peat from the inner tank. The discharge of the
extracted peat is preceded by a separation of the extracting
medium from the bed. This is done gradually by a sequential



In order to shorten the inoperative tinme required for cleaning or

mai Nt enance, IS preferred - in accordance with one enbodi nent of the

i nvention he outer tank in its upper part has at |east_one, e.qg.
annul ar, B’P&%&?’%n on its inner wall, and giving support topgrffréﬁ@%mgf
the.rnner tank conpart- nment. The protrusi2®n-and the fl ange, thereby, nmay
forma clos- ure of the space between the two walls with a seal being

i nter- posed, such as a gasket, between the-two el enents. Thus, any flow of
extract al oogeniagsicde tie [intermeds atet entiletk 13,9t opidpedultieth& ahdsure.
Above all, b%tEQhSOW@Xet%h@a'%Bﬁr7taﬁfeﬁogﬂgrEQEQECEQHgEEEHEmegsrggEVEd

fromthe outer tank to carry out cl eanrng mai ntenan erations, thus
m ni m zi ng pEEteds throygindhe; bottom putiesordannd/art h. akbehperénbatiedent

of the invegihanwalihe eyt thawiphBe $%akem HRYoOHRRbSE é&mbﬁéﬁ% 89§1HE§

out | et for caollecting an overflow of the extract, but preféerab
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achieved in the previous extraction apparatus.

According to needs, the extracting medium or washing medium may
either be heated (or even cooled) in a heat exchanger 30, in

10 order to achieve best possible use of the peat raw material. By
heating, the extractive capacity of the solvent is, of course,
increased. However, some of the desired substances may be
sensitive to too much heat so that excessive heating should be
avoided and even cooling may be required.

15
In the most preferred embodiment, the extracting apparatus is
equipped with at least one safety valve (pressure relief valve)
39 on top of the extractor, preferably mounted to the conical
cover 6, and intended to avoid undesired bverpressure and

20 subsequent hazardous situations upon unexpected operation
failure.
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one bottomoutlet. In this way, the extract may be drained off. e.g.

bat.ch-w se, and nmay preferably be passed to a circulation tank. A set of
means for controlled circulation of liquids in pipelines and the tanks of
the appa@ 8503 al so be provided. Such means may conprise HTFE¥EMhe
vdlve and/or a circul ation punp enabling g.forced circul at+on. Said at-. .

| east one val ve may be manually and/or el éctronically operated and
connected to a - preferably conputer-aided - electronic lﬂ
unit. I n anot her enbodi nent, sensing mn&y be i nummﬂmﬂﬂnﬁ ent
| evel s of the inner and/or outer tank a n top of the Gppgardtus ih

order to indicate, for instance, the actual level of the extracting liquid
insi de and/or any disturbance of the regular extracting process. The same

probes may he cogpe Fﬁgr%hg eBrekget éseevscewﬁeéﬁ eatrebmgmglh@ gnaeke

el ectronic, prefera y co uter-alded, control of ectric
traction tan a liquid extracting me ium feedlng pipe sys-
5 tem and an extract outflow pipe system, characterized in

that the extraction tank comprises unperforated wall means
forming an outer tank (1) and an inner tank compartment (3)
having at least one perforated wall, preferably at least two
opposed perforated walls and particularly being totally sur-

10 rounded by perforated walls, for receiving a bed of said
peat to be extracted, said feeding pipe system (13,13') be-
ing in fluid communication with said inner tank compartment
{3}, and preferably being mounted to extend and to open into
said inner tank compartment (3), while said outflow pipe

15 system (7,8,10,11) is mounted on said outer tank (1) outside
said inner tank compartment (3).

2. An apparatus as claimed in claim 1, wherein said feeding
pipe system (13,13') comprises at least one feeding pipe
(13) supplying said medium into a collector chamber (14)

20 having a plurality of orifices spaced apart for distribution
of said medium within said inner tank compartment (3}, said
feeding pipe system (13,13') preferably comprising at least
two orifices located at different levels.

3. An apparatus as claimed in claim 1 or 2, wherein said '

25 feeding pipe system (13, 13') comprises at least one feeding
pipe (13) provided with at least one distributing pipe (15)
extending extending at an angle to said feeding pipe (13),
preferably of an angle of about 90°, and having at least one
orifice (17), said distributing pipe (15) preferably being

30 provided with at least one side arm (16) having another ori-
fice (17), said extracting medium being fed through the re-
spective orifice (17) into the peat bed within said inner

tank compartment (3).
eet Has Been R laced
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-9- val ves of the feeding pipe systemas well as of the outflow pipe
system and/ or the punps in order to optim ze the extracting conditions and
theloperation of the extracting apparatus in general. I n any enbodi nent,
t he extr 3 PFPA06APpar at us may be equi pped with additional nmeRCI/ERMAOENSI Ca
and/ or visual surveillance and process copyrol. - ' S

' | R R A

. 4. An apparatus as claimed in anyocne of the preceding claims,
comprising at least one of the following characteristics:

a) said feeding pipe system {(13,13') comprises at least two
feeding pipes (12), preferably arranged in coaxial
5" .relationship;

b) said feeding pipe system (13,13') comprises at least one
feeding pipe (13) extending substantially in vertical

direction;

c) said outer tank (1) is designed as a pressure vessel and
10 said pipes comprise pregsurizing means including at least

one pressure pump.

5. An apparatus according to claim 4, wherein said each of
said feeding pipes (13) comprises an inner feeding pipe
section (13) and a corresponding outer feeding pipe section

15 (13') located outside said outer tank (1), said sections
being connected to each other, each outer feeding pipe
section (13') including a control valve {(25), preferably
operating under electronic process control, allowing closing
and/or regulation of the flow of extracting medium through

20 each of said feeding pipes (13,13') so as to enable an
independent operation of each valve (25) and said feeding
pipes (13,13'), respectively, said outer feeding pipe
section optionally comprising a flow meter (26).

6. An apparatus according to anyone of the preceding claims,
25 wherein said unperforated wall means of said outer tank (1),
in its upper part, comprises at least one inner, preferably
annular, protrusion (18) and said inner tank compartment (3)
comprises flange means (19) projecting outwardly to engage
said protrusion (18) to be supported by the latter, said
30 protrusion (18) and said flange means (19) preferably form- °
ing a closure, particularly including sealing means, such as

a gasket, between them.
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I n one enbodi nent, transparent openings such as gl ass mﬁnd ﬂﬂlﬂﬂﬂu

vessel s may be Iocat ed on top of the apparatus and/or on a "m ﬁﬂ!ﬁ,’
the,outer tank. Such glass w ndows may al so be equi pped with ihside

cleani ng WOASAE&2sych as wi ndscreen wi pers. Additionally, ||P0nmmmummMs

dévi ces may be installed inside the outer jtzank or on top of the apparatus
such, that illumination of the inside of the extraction apparatus is
p055|ble and optical control of the inside processes is enabled. The sane

task may, hewevemn & ?ﬁ@@dtu@ea%%%gﬁﬁhbsQ%daﬁ¥oHEaB§ 93e2€£é&@hlﬁ§n§3%§ms,
connected to a visualizing and/or data proceSsing s
preferred enbotRRERED Bhe e“PEeEfﬂééPFﬁgwﬂ%%l%%an%u%ﬁ s&id preberekankngel,

for raising thentetpenpbitepatt] heomplycas &tdersed NPEPYipeefdsaldi§sgEvi ng
capacity) mhlch IS n?unﬁed I n
conica ape, said cover (6) preferably further comprising
5 at least one part of said feeding pipe system (13, 13') and
at least one part of said outflow pipe system (7,8,10,11)

mounted thereto.

8. An apparatus according to anyone of the preceding claims,

wherein said outflow pipe system (7,8,10,11) comprises at

10 least one upper outlet (10) for periodically or continuously
collecting an overflow of the extract, as well as at least
one second outlet selected from at least one intermediate
outlet (9,11), a side outlet (8) and two bottom outlets
{(7,7a), particularly for batch-wise éraining off extract

15 from said peat.

9. An apparatus according to anyone of the preceding claims,
further comprising a circulation tank (32) connected to said
outflow pipe system (7,8,10,117) for receiving said extract,
means (29,31,33,34,36) for maintaining a controlled circula-

20 tion of liquid between said tanks (1,3,.32), said means in-
cluding a return pipe (28,35) and preferably at least one
valve (29,34,34a,34b,36) in said return pipe and/or a
circulation pump (31,33) enabling a forced circulation of
liquid. |

25 10. An apparatus according to claim 9, wherein said means
(29,31,33,34,36) for maintaining a controlled circulation of
liquid comprise at least one pump (31,33), particularly one
pump in an outflow pipe and another one in éaid return line,
which is of a pulsation-free type, preferably an impeller

30 pump.

11. An apparatus according to claim 9 or 10, wherein said
means (29,31,33,34,36) for maintaining a controlled
circulation of liquid are manually and/or electronically

I

operated.
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the feeding Iine system especially

or_control of the tenperature of td

mn a return line. Means for regul ati on

) T A

especi al Q irculated |iquid,

Ckrculatﬁ%% 6@m§ﬁe extracting nedlun1through t e peat bed wi TG TERYRALS,

I nensi fication of the extraction. There- Jsore, an enbodinent is preferred
whére the liquid flowis nmain- tained by at |east one punp (instead of a
nmere gravity flow). It is preferred that a type of punp is used,

particul arly ¥ or Aaﬁla@io@ﬁatﬁhg ackesds el QU nyehet BE thgHind, 9\A/|itbC|11d0€S not

cause, a1 PU <SRl ok ekt 0°88; oHTRELLoheRAID8! 519908 Sy 0l
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maintaining a controlled circulation of liquid is operated
under electronic process control.

13. An apparatus according to anyone of the preceding claims,

further comprising at least two sensing means (40,41) for
the determination of the ligquid level within said apparatus,
preferably installed at different levels of the outer tank
(1) and most preferably installed at different levels of the
upper part of the outer tank (1).

14. An apparatus according to anycne of claims 9 to 52, further

comprising at least two sensing means (40,41) for the
determination of the ligquid level within said apparatus; and
wherein at least one of the means (29,31,33,34,36) for
maintaining a controlled circulation of liquid is controlled

by said sensing means.

15. An apparatus according to anyone of the preceding claims,

further comprising heating means (30} arranged for heating
said liquid extraction medium prior to entering the inner
tank compartment (3) through said feeding pipe system (13,
13'), said heating means preferably including a heat ex-
changer (30) which, in particular, is mounted in said return
line (28) for adjusting the temperature of the ligquid, said
return line (28) optiocnally supplying said liquid into a
manifold (27) for distribution to said feeding pipes (13,
13') leading to the extraction tank (1,3).

16. An apparatus according to anyone of the preceding claims,

further comprising transparent openings (42,43,44),
preferably glass windows suitable for pressure vessels, and
optionally an illumination device, for visual process

control.

17. An apparatus according to anyone of the preceding claims,

further comprising means for optical sensoring of_the o
interior, for optical process control. This Sheet Has Been Replaced

i




- 10- desired, generally steady and upiformflow may ~be avoi ded. To the
’I lM’

sane end, i.e. for intensifying extract Mj’ﬂimiw#’;nk may be designed
urizing nmeans

as .a pressure vessel and the pipe syst ¥
i pcl udi ng¥9?3 {0t one pressure punp. Said ‘at 'l etsts one punpFeHEFL0L6
| east one pressure punp may be controlled znd operated by an el ectronic
precess control unit. Further, in any enbodi nent at |east one safety
means such as a safety valve may be nounted to the extraction apparatus in

order to avqigd URGESIRG IR RIRSHHIHANMS aAlychBeoeXtheBreb@ding clains,
further comprising at least one safety valve (39) to avoid
undesired overpressure, said safety valve preferably being
equipped with a filter (22) to avoid unintended emission of
5 peat particles and/or extracting liguid. '

19. An apparatus according to anyone of the preceding claims,
wherein at least one part of the outflow pipe system
(7,8,10,11) is equipped with at least one filter (21,22) for
retaining peat particles within the extraction apparatus.

10

This Sheet Has Been Reﬁlaced

L




prevent serious danmage in case of operation failure. Brief description. of
the draw ngs The present invention will be better understood when reading

the follg detalled description with reference to the ac i n
dramnngs W$ﬁ§ Fig.la and b schematically illustrate gﬁﬁgﬁ% ég?or

aceording to the invention, the left part (a) show ng an expl oded side
view of the parts of the construction, while the right part (b) is an
expl oded cross-section alongia vertical axis of the par Fi g. 2a
shows a preferred systen1q?zlnner pi pes ﬁé@dlng t he extzg‘glng medi um
"to a peat bed to be extrac ; Fig.2b is a side view of an indi |du§I I nner
pi pe having a 10
6 77 22
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di stributing collector and horizontal |ateral pipes ex- t endi ng
therefrom Fig.2c shows such |ateral pipes with side arns in a top view,

Fi 9.3 shows one enbodi ment of the present invention with one extractor
and one cWQMHAon tank with a pipe system i Nt er connec POTERINO2Q160
tanks; and Fig.4 shows the side and top views of another enbodi nent wherein
a conically shaped upper part of the extracting apparatus fornms a
cover to the outer tank and conprises different means for liquid
circulation and process control. 2/4

) b)
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- 11, - Detailed description of the draw ngs. According to the present
|nvént|on (Figures la and b) there is an outer tank 1 placed on pillars 2.
The out er 5 é?ﬂfy be designed as a pressure vessel in order to wthstand
antel evat eg&g ¥ e above anbient. This pressure may reach 1poavemieyfie¢
anblent pressure, but will usually range between 0,3 to 0,8 bar above
anbi‘ent, preferably 0,5 to 0,7 bar. By pressurizing the tank 1' by at |east
one punp, described | ater, and/or appropriate valves, an enhanced
extraction is achieved. Wthin the outer3k$nk 1 there is an inner tank
conpartment 3 with side walls 5 perforated¥al |east within one region 4, as
depi cted at the bottomof tank conpartment 3. As shown, how ever, there is
al.so an upper perforated wall 23 closing the top

This Sheet Has Been
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of the inner tank above the level of the peat bed filled into this
conpartnent 3. In this way, the peat bed can reach a higher |evel of the

i nher tank conB%mtnent as if the upper perforated wall 23 were not present,
Wit hout t RO P$/09603f t he supernatant fluid being spoiled by P ERUT/RPY4H02016E'S
which are retained by this upper perforated wall. However, in a nost
preferred enbodi nent of the invention, the inner tank conpartnent 3is
totally surrounded by perforated walls, gﬂg enabl i ng the solvent to
penetrate fromall sides into the peat be nd to ﬁ%celve t he desired

extracted sub- stances from al L sides out of the be fElsJﬁII lead to an
extract which is nore saturateffand of hlghupuggﬁg 5 Pd herein, the
term"perforated wall" is irfjerjded to en- cqu ssyany s ruc ure providing

both a retention of the_peat and st eavi ng o

enetration of
t he sol vent. Thus, .
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N

the invention i s not

limted to the shape of such openi ngs.

For instance,

the inner tank walls can be constructed in the manner of a noving bed
filter or an absorber, as used for purifying gases. Such constructions

often have walls in formof a plural- ity of successive paral L
simlarly to |l ouver boards leaving a strip-1like ope,ﬁﬂ
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{57) Abstract

An apparaws for the extraction
.ofpatcanprisesanouwrtank(l)
-and an inner tank companment 3
I baving perforated walls (4, 23) and
{ being the acrual coatainer for peat to
be extracted. Feeding pipes (13) for
the supply of extracting medium extend
! inw the inmer tank compartment (3)
i while at leat ope outflow opening (7-
+ 11) is connected to the outer tank (1).
1 Between the inner tank compartment
(3) ant the outer tank (1), there is a
free space (38) filled with extracting
medium. Preferably, the mediom is
supplied to a plurality of orifices within
the inner tank compartment (3), and
particularly to at least two different
levels.
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wal | strips.

Often such boards are convergi ng towards the bot#éMtoakd such

awdesign could. also be enployed in the context of the present invention.

Preef er gbl y, Lhe.outer. tank 1.is. closed and sealed by an, e.g. conical,. ..
cover \VBERLAGEMENThSHERYST Gyl pper overflow outlet orifices 10. and

an int rﬁ@@¢$XQMOmtp@¥ﬂQ&! eﬁllpf an out fl ow_pipe system. This sysi-em——
may al $0ECChpmisse a @@Ht_.% tzﬂ at the | owest p&RBPLARER S‘ﬂﬁ@jﬁﬁ out¥ et
7a at § B Brasving(ay i ;%E """ as weltlas alEl Descoptidnet paged i Gvitd pagedn™ ...
t he bof t Bfinamtt of : § tlank 1 may alSjoChane) an: pagedrihede paged .. m......
outleti9, preferabl y | n"‘l"t S r' pcrt. ‘Wi | efitheresdg(oct pagad..f.eav gagede. = ....

t anks ngghbg.u

cover B—ray

110

- 1515 g;é}t OW pi pg system 7- 131 AvdiRBt Pl apped 2 0fophged ...x....

Iluvv

efeon gt least one|panerokegarBgPipe 13, ...

(Figures 2a and b). As shown, a plurality of co&«at—vettt+ecatty—extendry

f eedi ng

10

20

25

APPARATUS FOR THE EXTRACTION OF PEAT
° iel f tha § i

The present invention relates to an apparatus for the extract-
ion of peat and more particularly to an apparatus for the ex-
traction of peat which comprises an extraction tank, a liquid
extracting medium feeding pipe system and an extract outflow
pipe system.

The extraction of large quantities of peat can be done in a
static way, but, as will be seen, proved to be unsatisfactory.
Static extraction is commonly employed to obtain - from crude
products having a loose structure and a rather low degree of
comminution - extracts that can easily be washed out in batches
by means of a suitable extracting solvent. Static extraction is
carried out in extracting tubs, optionally equipped with a
mechanical stirrer. Such tubs are loaded with peat and the
extractzng solvent in whatever sequence. Periodically, the
mixture of peat and the solvent may be stirred.

The extracting fluid is kept in contact with the peat material
for a time sufficient to obtain a saturated ;olution of the
desired substance or substances in the extracting medium. Then
the peat particles are allowed to settle and either the super-
natant extract is decanted or the extract is collected from the
bottom of the extractor through a screen.

REPLACEMENT SHEET|

16 JUL 1996




pi‘pes 13 are arranged.in order to provide for a nmore uniformdistribution
of” the solvent |iquid. Mreover, by providing a plurality. of entrance ports
oe ofifices the anmount of fIOM/through each  of -t hem can be reduced, thus-
enabling a better control of the flow which is desired at | east mnthin t.-he
I nner tank conpartnent 3. In this way, each of the feeding pipes nmay have
at least one feeding orifice distributing the extracting nmedi umthroughout
the peat bed to be extracted. Pr ef er ably, each one of the pipes 13 has a

different len a a cal or chanber aving at least two
orifices for g&ﬂtrlgglﬁ : EQ re éﬁ? rtY,2 &3 ﬁbﬂ%ﬁaageaf:at‘é? L1

pi pes 15 ext erkPStiem Pﬁetb%lfpé'crta&t éh‘amb@ﬁ% botton df stheregrabecsoivent at
different si te.ﬁt(éfn ihpopsibl dathe taeal aésfﬁ} ﬂo@?ﬁeéﬁlé’@fhy‘&vgf m

oo Teedi ng o rea sy §,£6a e 2efRnen el 62 iobldh st lh oL east

si mul taneously further redUC|ng t he anount of flow through each of the

pi pes. 5 However, while more intensive stirring of the mixture increases
the contact of peat particles with the extracting solvent, this
procedure results in dispersion of the mud layer and renders
decantation of a clear extract impossible. Sedimentation and
swelling of the peat particles cause further problems when dis-

10 charging the tubs to clean them before the next operating

cycle. Neither does the situation improve by charging the tubs
firstly with peat and then introducing in the solvent nor by
reversing this procedure, i.e. by pouring in the solvent first
end then adding the peat.

15 Furthermore, in the decanting procedure, the desired active
substances diffuse irto the extracting solvent from the upper
levels of the peat bed only which leads to a low concentration
in the supernatart fluid'and, consequently, to a low efficiency
of the extraction process. The desired substances present in

20 deeper layers of the peat bed are not dissolved, but axe

" discharged with the resicdue of peat afrer extraction.

Similar disadvantages, i.e., clotting cf peat particles and
forming of muddy layers, would be expected wher using an
improved carqussélktype extraction apparatus for continucus

25 extraction of sclids, as suggested in US 3,131,202. It consists
of a tank with ‘at least two stages and at least two horizontal
tiers inside which comprise a turbine-like wheel with several
sector-shaped compartments rotatable around ‘a central vert:cal
axis., The turbire-like wheel is backed by a stationary

30 perforated bottom plate that contains an opening for discharge
of solid material from one tier to the next one below. The
apoaratus is operated by rotating the turbine-iike wheel arouné

REPLACEMENT SHEET
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For uniformdistribution, it is preferred to have the di stance between the
gdj acent levels of lateral pipes 15 (which are favorably arranged in at

| east. two..different |evels)-constant. - - - -~ "The ateral pipes 15
and side arns 16 on-each ‘| evel -are E arranged in such a way that there is
an angul ar shift between t he corre§pond|ng points of the side arnms 16

| ocated on two adj acent Ievels 5

the vertical axis and thereby mcving the solid materiz) in a
circle until it dreps thiough the bottom opening from the upper
to the lower tier(s) of the extractor, while extracting liquid
is sprinkled on the solid material Zrom zbcve, in each taier

5 separately.

Dynamic extracticr has beer. proposed, e.g. in WQ 92/16600, and
is carried out in extractoxs with 2 statiorary peat bed and 2
continucusly flowing stream of extracting liquid., The solvent
is delivered through a pexrforated botzom cf the peat container
10 and allowed tc penetrate the peat bed in a steady and uniform

way. After passing through the bed., the extract is ccllected
above the upger level of the peat bed.

Ir the known extracting apparatus as covered by PCT/EP92/00535,
the extracting medium was introduced into the apparatus under a

15 certain pressure. In the practical use of the apparatus, a sort
of cake has beer formed near the perforated bottom plzte within
the peat bed due to the pressure of the peat bed, since the

extracter was first loaded with peat and cthen the extracting
medium was pumped in.

20 Frequently, it occurred that the initial pressure of the liquid
was so high that the whole peat bed - not properly wetted - was
either pushed upwards or remained dry during the extraction,
because the liquid formed flow channels through the peat bed,
or else the liquid moved preferably between the peat ked and

25 the extractdr walls, wpich phencmenon was defined as the "wall
effect”. Accordingly, there were serious doubts if zll peat




It is advantageous if the inner tank conpartnment 3 is hanged into the
outer tank 1 in such a way that it is easily renov- abl e. The side
walls 5 of the inner tank conpartnent 3 are spaced fromthe walls and
bottom of the outer tank 1 to forman 104 outer space 38 between them This
enabl es peat particles which are accidentally entrained with the liquid
to settle within said interspace to the bottom of the outer tank

Wi t hout for iRAFICLesaHer fpksdeabwethga Ry 13t surPepess bodthshietrasting

separ at ed bymediunt Kdeet bo- the ksalesiogn oficthe dl ivpuild fibe ravedridtheASoSEEN
from15 thefna\wiRes, skEEmbi Y] onpRr t ' |5 nLer-
ed relati on%&' p.relati \S/g %g%t he ’,’%‘?gfgttganﬁpcﬁgﬁegat ﬂgl'%rﬂel-QJ %o%%%é?? ed

confi gur at i ShsnEeat, PeEnth WhiSh@df v¥as eptranpeseand for tdyis seasenvabl e
W t hout depathe mepaftr partheles apmlaf nblhesedimait freeliyoAnd2@ere caRefieari ng

now agai N {auEigalbuskh LAET Liidhe JPERKPhting Mysa. | MNOT tank

conpart nent or cleaning or nalntai nance purposes, the outer tank 1
may have at | east one protrusion 18 on its i nner wall giving support to
a flange 19 Di tthe lateert ayype f extractors, the main difficulties arose

from the control of a steady and uniform flow of the extracting

10 agent through the bed of peat; the "wall effect" resulted in a
better soaking of peat particles with extracting solvent in the
close neighbourhdod of the extractor walls in comparison with
the center of the bed. On the-other hand, a higher speed of
solvent flow is achieved in the wall region leading to unequal

15 extraction of the desired substances and thus rendering the
process less effective than desirable. Difficult de-aeration of
the peat bed is the main cause for this effect.

S £ the i t5
20 :

It is therefore an object of the invention to provide an
apparatus allowing a dynamic extraction, as mentioned above,
which is free of the drawbacks of the known extractors, thereby
providing a possibility to extract peat without destroying its
25 natural capillary structure. - :

A further object of the present invention is to provide an

apparatus with a stationary peat bed socaked with an extracting

agent to the same extent as it is the case with natural peat
30 beds when being soaked with water.

Another object of the invention is to provide an apparatus
which can be operated in a more efficient manner than hereto-
fore, thus resulting in higher yields.

35
These objects are achieved by an apparatus for extraction of
peat comprising an extraction tank, a liquid extracting medium
feeding pipe system and an extract outflow pipe system which is

[N WY
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25 The protrusion is preferably an annular one (a collar) to form a

cl osure together with flange 19. This closure.is . advant.ageousl y seal ed
by seaiing means of " any known design, - - such-as.-a gasket (not shown)

bet ween the two elenents : However,-4t5i-s to be understood that the

I nvention is not re- stricted to an annular protrusion 18. Simlarly at
| east three uIarI Sspaced protrusions may be distributed over the

i nner ci Fbaﬁ?‘ég ‘%fmt ﬁ@%u?’aﬁ feffectigndtaply eemridisels| ynepaterkt-
The inner taed wahparearenifolming & @over édnki thdaahi irmsr gankecdhpakl

retaining anyeRger&ompPsitly pekorhtdd m&ﬂ% 'fas}eee&émr?go's* ! hed o?a§£{@“t

and t hus prOV|dkng q% urified extra E% hi's way

purifying or PFRFt &P %"’(?%ﬁ’f’%@ ed®R %e%nplpe %M%Y-%d’e’-lnﬁ ansfhpidy

way, the Gppecmourid¢dtieromtitbt said imner tank compartment, and preferably
being mounted to extend and to open into said inner tank

compartment, while said outflow pipe system is mounted on said
outer tank.

10 The existence of an outer tank allowing the solvent to enter
the péat bed from the inside and/or outside of said inner tank
compartment via at least one perforated wall of said inner tank
compartment enables better settling of dispersed peat particles
in the space between the inner and the outer tank so that a

15  higher purity is achieved, thus facilitating or even avoiding
further processing of the extract.

If at least two opposed walls of said inner tank compartment
are perforated, the extractor may be filled to a higher level

20 than in prior art extractors without the risk of obtaining more
impurities (peat particles) in the extract. Nevertheless, the
saturation of the solution will, thus, be increased.

However, if the inner tank compartment is totally surrounded by

25 perforated walls, and, thus, provides a larger surface area for
an exchange of solvent and extracted substances than it was
possible with extractors of the prior art, this will result in
a more intimate exchange of substances beween the solvent and
the peat bed. This is due to the fact that the solvent is

30 allowed to enter the inner tank compartment from all sides
while the desired substances, after dissolution, may pass into
the space between the inner tank compartment and the walls of
the outer tank. In addition, the use of two tanks - one placed
inside the other - eliminates the disadvantageous “wall effect"

35 of known extractors. In consequence, a higher saturation of the
extract will be achieved and the peat will be better utilized,
thus leading to an improved operation of more efficiency.

i
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- 14 - alternatively or in addition, be equipped with filters 21, and
or the internediate outlet 11 with a filter 22. The i nner feeding
pi.pes 13 have a stable position within the 5 tanks 1 and 2 by nmeans of the
upper perforated plate 23 with a centgal ~opening 24 (Fig.2a) through
whi ch the pipes 13 enter the inner tank 3. As nentioned above, the
i nner tank compartnment 3 need not be centred with respect to the outer
tank 1, and t#isle $hg| exTEpEiREs @inithR PATOHPRTH MFURSlYahetough rrglas.
centred arrangssenisectipnefl ehi¢ gikestae inveht ieedidi®naifers the &ytinan 13
are connect ed,yidd) JeREREALL VE M IGiiratSEH' 88 Ll Rktractor. Virtually, the.
present invention leads to an enlarged surface area through
5 which the exchange of substances takes place. While a variety
of cross-sectional configurations of a larger surface area to
volume ratio is conceivable, this must not result in too many
corners from where residues of peat and mud are difficult to
remove thus making it impossible to clean the inner tank com-

10 partment. Therefore, a parallelepipedic cross-section, prefer-
ably a rectangular cross-section, would constitute a good com-
promise, particularly one with a relatively large ratio of the
dimensions in one plane to the thickness in a direction per-
pendicular to said plane. This results in a better and more

15 uniform penetration of solvent into and through the peat bed
than with a circular cross-section where the peripheral regions
are generally in a more intimate contact with the solvent than
the central region. The ratio of the smaller side in said
larger plane to the thickness of the parallelepiped should

20 preferably exceed 1,5:1 and could reach a ratio of more than
2:1, preferably more than 3:1, particularly 5:1 and more.

In the latter case of a slice-shaped inner tank compartment,
the same could have two large parallel surfaces extending in a
25 small distance from each other substantially in vertical
‘direction and preferably centered with respect to the outer
tank, while the outer tank could be divided by a central part-
ition wall adjoihing the small side of the inner tank com-
- partment so that solvent is supplied from one side through the
30 feeding pipe system arranged on one side of the partition wall,
and is drawn off from the other side of the partition wall.
With such an arrangement, it would even be conceivable that a
pair of squeeze rollers form the bottom of the parallelepipedic
inner tahk compartment so that a supply of peat could slowly be
35 fed from above and, after extraction éould be squeezed off and
discharged. This would even allow a continuous operation,
although in order not to disturb the flow of the solvent, a
movement of the peat bed through the extractor can only occur
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sections 13' by neans of joints positioned in the upper plate 12 of
cover 6. 15 Referring now to Fig.3 and partly to Fig. 1, outside the
extractor just described, there is a valve 25 nounted on each ext er nal
f eedi ng pi pe section 13', altowi ng the closing or - - control of fl-ow of .
t he ‘extracting nedlun1|ndependently I n eadh- pi pe. For better control,
flow neters 26 may al so be prOV|ded 20 Quter feeding pipe sections 13
are connected_to, an entrance -3Id 27 placed at the end of feeding

line 28 (whicfi®is ﬁ?95fefaﬁly°a.§Qﬁ r TE°BS esdiGasEEn st erye SHENEedi ng
line 28 nmaglber pray degenwknhebestissisngiaat vanForpue peel etalihe

contains a hegbt @ dRMifaRe %‘ﬁcbhésnﬁué}eihnﬁxé&mme%&1 wBQEhZéreféva% ?9 and
regul ating thggextrac bon teggera ur e of

under the pref2Urd B HesTE L SPORGIIE &0 ég’e d* taf’gcﬁrfﬁg’é’"p‘re‘l‘{nté‘tel on

tank 32. 5 two scueeze rollers in maximum, but in partlcular is still
smaller. Further sealing means may be provided between the
squeeze rollers and the inner tank walls.

But even with a circular (or polygonal, such as quadratic)

10 cross—-section, a preferred embodiment of the invention.may
provide a still more intimate contact between the solvent and
the peat bed if the feeding pipe system comprises at least one
feeding pipe supplying the solvent medium into a collector
chamber having a plurality of orifices spaced apart for dis-

15 tribution of the medium within said inner tank compartment,
said feeding pipe system preferably comprising at least two
orifices located at different levels.

Thus, inner feeding pipes for the extracting medium may be

20 axially arranged in a vertical position, ending about in a
middle region of the inner tank coﬁpartment in a distributing
collector chamber, preferably on at least two levels. According
to a preferred embodiment, there are lateral p;pes, e.g.
extending horizontally, and out of the collectors to exhibit at

25 1least one orifice. The lateral pipes may be provided with side
arms which comprise also at least one orifice.

Each inner feeding pipe may be divided into an inner section
that is connected to a corresponding outer feeding pipe sect-

30 ion. Preferably, on each outer feeding pipe section, there is a
control valve allowing closing and/or regulation of flow of
solvent medium for each individual feeding pipe. This may
provide a better control of the flow pattern of solvent through
the peat bed, since each control valve can be operated

independently from the remaining wvalves. Moreover on each outer

(W8]
wn

feeding pipe section, a flow meter may be mounted for
monitcring the respective flow of solvent. In a preferred
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Thi's circulation tank 32 is continuously supplied with extract 30 fromthe

upper overflow outlets 10 of the tank 1. Simlarly, the extract is
drawn off in batches or continuously through the bottomoutlet 7 in the
starting phase of the extraction and t hrough the bottomoutlet 7a
(Fig.1) in the recircul ation phase ‘tRereafter, the side outlet 8 and

the internediate outlet 9 35 which are connected with the circul ati on tank

32 10 coll eClonbi@iment SHIAACLOAL 8] VIS b0k Toe HAGWBRIFIROICRL e out | et 11

| ocated in the cover. 6 i s connnect circulation tank 32
The | i neSIEERRERIFHY % PReEAEPL (AN MGY o nEThEEMOR e, HRE SONBEFLeR b 2

- 15 - electronic process control unit in order to optimize feeding
and extracting conditions.

5 In order to shorten the inoperative time required for cleaning
or maintainance, it is preferred - in accordance with one
embodiment of the invention - that the outer tank in its upper
part has at least one, e.g. annular, protrusion on its inner
wall, and giving support to a flange of the inner tank compart-

10 ment. The protrusion and the flange, thereby, may form a clos-
ure of the space between the two walls with a seal being inter-
posed, such as a gasket, between the two elements. Thus, any
flow of extract along the side walls of the outer tank is stop-
‘ped by the closure. Above all, in this way, the inner tank

15 compartment can easily be removed from the outer tank to carry
out cleaning or maintainance operations, thus minimizing

" periods of stand-still.

In accordance with another embodiment of the invention, the

20 outflow pipe system may comprise at least one upper outlet for
collecting an overflow of the extract, but preferably may have
at least one intermediate and/or side outlet and/or at least
one bottom outlet. In this way, the extract may be drained off,
e.g. batch-wise, and may preferably be passed to a circulation

25 tank. A set of means for controlled circulation of liquids in
pipelines and the tanks of the apparatus may also be provided.
Such means may comprise at least one valve and/or a circulation
pump enabling a forced circulation. Said at least one valve may
be manually and/or electronically operated and connected to a -

30 preferably computer-aided - electronic process control unit.

In another embodiment, sensing probes may be installed at
different levels of the inner and/or outer tank and/or on top
of the apparatus in order to indicate, for instance, the actual
35 level of the extracting liquid inside and/or any disturbance of
the regular extracting process. The same probes may be
connected with an electronic process control unit to enable
electronic, preferably computer-aided, control of electric

il
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tank 32 are not shown in the drawings. In each of these |ines, there is
a shutter valve 34, e.g. for periodically draw ng extract off the tank
1.via the respective line. 5 1n the Iine 37 connecting the bottomoutlets
7 ‘and 7a (Fig.1) and the circul ation tank 32, there i's a punp 33.
S|n1larly, a further punp 31 is provided in a return line 35 connecting
t he circulation tank 32 with the feeding pi pe system 13',13. The

punp 31 may al SQ be fe extrac |qU| fro t,her t anks not
shown in the qaravﬁsnos? g’ﬁyo%&ﬁ l(?dpt]'Pona%?l hés, w‘?o ngt’g f], nd‘gfg‘ purrp
may be conned®@iRe tschésem andferidiec pumRstin orderode) OPF\%W%MW t he

af or e- ment i ongét rddisthigoBahdl tiwss ah@Mthe ofddationabESthPesktradieng xed both

wi th each ot heépafi%‘iu\év' tig égﬁ%ﬁ return fluid fromtank 32. It is

advant ageous i he 'm Xin devi ce conprises at |east one or individual
adj ust mentd facilities, such as appropriate valves, in order to adjust
t he In any embodiment, the extraction apparatus may be eguipped

with additional means for optical and/or visual surveillance
and process control.

10 In one embodiment, transparent openings such as glass windows
for pressure vessels may be located on top of the apparatus
and/or on any useful side of the outer tank. Such glass windows
may also be equipped with inside cleaning devices such as
windscreen wipers. Additionally, illumination devices may be

15 installed inside the outer tank or on top of the apparatus
such, that illumination of the inside of the extraction
apparatus is possible and optical contfol of the inside
processes is enabled.

The same task may, however, as well be accomplished by means of

20 optical sensors connected ot a visualizing and/or data
processing system.

In one preferred embodiment, there is a heating device, such as
a heat exchanger, for raising the temperature of the solvent

25 (thus improving its dissolving capacity) which is mounted in
the feeding linhe system, especially in a return line. Means for
regulation or control of the temperature of the liquids fed to
the extraction tank, especially of recirculated liquid, may
also be provided.

30
A forced circulation of the extracting medium through the peat
bed will ensure an intensification of the extraction. There-
fore, an embodiment is preferred where the liquid flow is main-
tained by at least one pump (instead of a mere gravity flow).

35 It is preferred that a type of pump is used, particularly for
maintaining a recirculation of the liquid, which do not cause
any pulsation of the liquids. Impeller pumps are especially
suitable for this purpose. In this way, disturbance of the
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ntxing rati o between the liquid supplied by the different i nes. 20

Bot h punps 31,33 preferably are designed as pressure punps bui I ding up
pressure in the tank 1. This pressure, on the one hand, enhances
extraction. of the peat bed within the tank. _conpartnment 3, but, on the
ot her hand, . enabl es an .easy dischargeu;;on1the_tank 1 int'o'the oul et
orifices 7, 7a 25 (Fig.1), 9 and 11. It 1s therefore sufficient, if the
pressure in the tank 1 exceeds anbient pressure only by a snmall anount.

A pressure ofdekilred, i generaXiynsabade amdiwiiiformeEiowemay be avpi@ée! red.
More prefera p SUf & I e %g? ; t,@ 0 r ove
anbi ent , andwr%s%ggﬁe%g?éﬁ% f ?%%1 Snéé:{_i’é(;ﬂ , ‘%%Qt%gc?gon. t(?le\/\?tﬁliu|£)£r31l %%2(

return |ine BRY Beyarsiongsd (a5 S REBFRYFDIESSed PREwthe Pife syateRs ract i ng
medi um fr om tdompeiseupaéssurizdml B2ansyidrduding at least one pressure

5 pump. Said at least one pump and/or at least one pressure pump
may be controlled and operated by an electronic process control
unit. :

Further, in any embodiment at least one safety means such as a

10 safety valve may be mounted to the extraction apparatus in
order to avoid undesired overpressure and, at the extreme, to
prevent serious damage in case of operation failure.

Brief description of the drawings

15
The present invention will be better understood when reading
the following detailed description with reference to the
accompanying drawings, in which:

20 Fig.la and b schematically illustrate an extractor according to
the invention, the left part (a) showing an exploded side
view of the parts of the construction, while the right
part (b) is an exploded cross-section along a vertical
axis of the parts:;

25 Fig.2a shows a preferred system of inner pipes feeding the
extracting medium to a peat bed to be extracted;

Fig.2b is a'side view of an individual inner pipe having a
distributing collector and horizontal lateral pipes ex-
tending therefrom; .

30 Fig.2c shows such lateral pipes with side arms in a top view;

Fig.3 shows one embodiment of the present invention with one
extractor and one circulation tank with a pipe system
interconnecting the two tanks; and

Fig.4 shows the side and top view of another embodiment wherein

35 a conically shaped upper part of the extracting apparatus
forms a cover to the outer tank and comprises different
means for liquid circulation and process control.
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provided. By circulating the liquid to the circulation tank 32, 35

di fferent nodes of operation may ‘be achi eved. Either the saturation of
the recircul ated extract is increased by passing - -the-liquid.-through the
tanks 1 and 3 again and agaih. In this - jgase a subvariant nay be
performed where a portion of the extract is drawn off sone
time after starting the operation to give then the desired extract

cont i nuously, . £3 £ wfimasher recircul ated. The
portion which is drawn off w |l be replaced by fresh extracting |iquid.

According to the present invention (Fig.é 1a and b) there is an
outer tank 1 placed on pillars 2. The outer tank 1 may be

5 designed as a pressure vessel in order to withstand an elevated
pressure above ambient. This pressure may reach 1 bar above
ambient pressure, but will usually range between 0,3 to 0,8 bar
above ambient, preferably 0,5 to 0,7 bar. By pressurizing the
tank 1 by at least one pump, decribed later, and/or appropriate

10 wvalves, an enhanced extraction is achieved. )

Within the outer tank 1 there is an inner tank compartment 3
with side walls 5 perforated at least within one region 4, as
depicted at the bottom of tank compartment 3. As shown, how-

15 ever, there is also an upper perforated wall 23 closing the top
of the inner tank above the level of the peat bed filled into
this compartment 3. In this way, the peat bed can reach a
higher level of the inner tank compartment as if the upper
perforated wall 23 were not present, without the risk of the

20 supernatant fluid being spoiled by peat particles which are
retained by this upper perforated wall.

However, in a most preferred embodiment of the invention, the
inner tank compartment 3 is totally surrounded by perforated

25 walls, thus enabling the solvent to penetrate from all sides
into the peat bed and to receive the desired extracted sub-
stances from all sides out of the bed. This will lead to an
extract which is more saturated and of high purity.

30 As used herein, the term "perforated wall" is intended to en-
compass any structure providing both a retention of the peat
bed and léaving openings for penetration of the solvent. Thus,
the invention is not limited to the shape of such openings. For
instance, the inner tank walls can be constructed in the manner

35 of a moving bed filter or an absorber, as used for purifying
gases. Such constructions often have walls in form of a plural-
ity of successive parallel strips or lamellae, similarly to
louver boards leaving a St'lp-llke opening between each pair of
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5 O, the circulation tank 32 serves to collect the desired

subst ances éxtracted fromthe peat bed and may either contain or be
connect ed t'o an adsorbi ng bed where the-substances are- . - adsorbed-to an- .
adsor bing nmedirum which'is periodically regqgved 10 to collect-the
substances fromit. However, in nost cases, the first-menti oned node

w il be preferred. Referring now to ‘Fig.4 show ng another preferred
enbodi nent “of wall sheipsvdftiennsuch beambsidre sesnetdiig aloWaedst thee safety

valve 15 39, Jebal a@xlxd/ s’lfiiry%t a@sagnaébmeraar 6SBH' &m o,}eeassmt kag &oét%%f

and nost prefegg?b% than I S nmount ed coni ca
cover 6 in or& %ﬁ%ﬁﬁpguﬁ?Wﬁﬁaég?red over pressure and cor r espondi ng
hazardous situation. Said safety valve 39 may al so be protected by a

filter 22 w0 @rz@feaabp,ﬂl r\tr@ﬂ%@eeﬁtaﬁkm z%oclggeaeﬁﬁdp@ééléa %ﬁ ?
extracting Ilgyld e en here are additiona OM/COHtrO|

nmeans - valvescgﬁgaghdcgﬂﬁf 6. ﬁgupgﬁﬁliﬁ ﬁﬂf FRESET 1 3/E HPRFe OVREEIMRdI at e

outlets 11 (semtlet orifices 10 and an intermediate outlet orifice 11 of an
outflow pipe system. This system may also comprise a bottom
outlet 7 at the lowest part and a further outlet 7a at a higher
10 .part of the bottom, as well as a side outlet 8 provided in the
bottom part of the tank 1. The tank 1 may also have an
intermediate outlet 9, preferably in its upper part.

While the extract can leave the tanks 1, 3 through this outflow.
15 pipe system 7-11, a top plate 12 of the cover 6 may have mount-
ed thereon at least one inner feeding pipe 13 (Fig.s 2a and b).
-As-shown, a plurality. of coaxial, vertically“extending'feeding
pipes 13 are arranged in order to provide for a more uniform
Eseribution Yf thd SgPveit Sfquid. Morebver., WY Provaiy .
20 plurality of entrancg ports or orifices the amount of flow
through each of them can be reduced, thus enabling a better .
control of the flow which is desired at least within the inner
tank compartment 3. In this way, each of the feeding pipes ma§
have at least one feeding orifice disfributinq the extractingf
25 medium throughout the peat bed to be extracted.

Preferably, each one of the pipes 13 has a different length and
may end in a cSllecfor. chimber 14 having at lsast two orifides
for distribution. More particularly, é.g. horizontal, lateral

30 pipes 15 extend from the collector chambers 14 to discharge the
solvent at different sites of the peat bed. The lateral pipes
15 can have assymetrically arranged side arms 16 each of which
is provided with at least one feeding orifice 17 so as to
result in a more uniform distribution while simultaneously

35 further reducing the amount of flow through each of the pipes.
For uniform distribution, it is preferred to have the distance
between the adjacent’ levels of lateral pipes 15 (which are
favorably arranged in at;;ggft two different levels) constant.
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Fig.1). Valve 34a is preferably manually opened and cl osed wher eas
valve 34b is electronically operated. There are also 25 two sensing

devi ces 40 ahd 41, located at different--levels on.. . cever: 6, controlllng
t he operation of the electrlcal val ve 34h4 The upper sensor. 40 opens
val ve 34b whereas the | ower® sensor 41 ci oses val ve 34b. Both val ves
34a, 34b may be protected by fil- ters 22. The free overflow outlets 10
are al so equt*p@elhtm'rtali PApesi 1% exrsi Alidienadmeer 6 ten reaichi nesel i skgpeat

particles wf ﬂ'&ééﬁe in su‘éﬁt%a&éfrthat theflanlédéiﬁ ta{rwﬂxllagrhﬁﬁff@rb%twreﬁe

gl ass openlng ni ca t1ng opening. 42
for illumna "%rF‘?ﬁrele?Q“§§ng|H?@?%P%Fhﬁhéléﬁt?’aﬁ d® éﬁﬂat:% Ppd#iengs
43, 44 | ocat eddpdcent leiviefisrent | evel s of cover 6, preferably at the
overfl ow and the intermedi ate outlet |evel, for visual control of the

l'iquid | evel in, the extractgr. i
It is advantageous if the inner tank compartment 3 is hanged

into the outer tank 1 in such a way that it is easily remov-
able. The side walls 5 of the inner tank compartment 3 are
spaced from the walls and bottom of the outer tank 1 to form an

10 outer space 38 between them. This enables peat particles which
are accidentally entrained with the liquid to settle within
said interspace to the bottom of the outer tank without forming
an impermeable mud within the. peat bed which is separated by
the two-tank-design according to the invention. As seen from

15 the drawings, the inner tank compartment 3 is held in a center-
ed relationship relative to the outer tank 1 which is the pre-
ferred configuration. However, other, asymmetric, arrangements
are conceivable without departing from the scope of the invent-
ion.

20

- Referring now again to Fig.1b, to facilitate removal of the

inner tank compartment 3 for cleaning or maintainance purposes,
the outer tank 1 may have at least one protrusion 18 on its
inner wall giving support to a flange 19 of the inner tank 3.

25 The protrusion is preferably an annular one (a collar) to form
a closure together with flange 19. This closure is
advantageously sealed by sealing means of any known design,
such as a gasket (not shown) between the two elements.
However, it is to be understood that the invention is not re-

30 stricted to an annular protrusion 18. Similarly at least three
angularly spaced protrusioné may be distributed over the inner
circumference of the outer tank 1 and may be equally spaced.

The inner tank compartment 3 may be covered with a filter gauze
35 20 retaining any particles of peat within the inner tank com-
partment 3 and thus providing a purified extract. In this way,
additional purifying or filtering can be reduced or even
avoided. In a similar way, the upper overflow outlets 10 may,
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The apparatus according to the present invention is preferably oper at ed

as foll ows: 5 An exchangeabl e i nner tank conpartnent 3 of the extractor
is - 7 ~“while outside the-outer tank 1 - charged-with-raw peat to-be
extracted, e.g.” while the tank 1 may be yged with another - exchangeable
compartment 3 for extraction. In this way, interruption of the

extracting operation due to charging and
alternatively or in addition, e equipped with filters ‘21, and/

or the intermediate outlet 11 with a filter 22.

The inner feeding pipes 13 have a stable position within the

5 tanks 1 and 2 by means of the upper perforated plate 23 - with a
central opening 24 (Fig.2a) through which the pipes 13 enter
the inner tank 3. As mentioned above, the inner tank
compartment 3 need not be centred with respect to the outer
tank 1, and this is also the case with the opening 24, although

10 a centred arrangement is preferred. The inner feeding pipe
sections 13 are connected with respective outer feeding pipe
sections 13' by means of joints positioned in the upper plate
12 of cover 6.

15 Referring-now to Fig.3 and partly to Fig. 1, outside the
extractor just described, there is a valve 25 mounted on each
external feeding pipe section 13', allowing the closing or
control of flow of the extracting medium independently in each
pipe. For better control, flow meters 26 may also be provided.

20 Outer feeding pipe sections 13’ are connected to an entrance
manifold 27 placed at the end of feeding line 28 (which is
preferably a return, as described later). The feeding line 28
may be providéd with a closing valve 29, but preferably
contains a heating device, such as a heat exchanger 30, for

25 raising and regulating the extraction temperature of the ex-
tracting medium fed under the pressure by means of a pressure
pump 31 from a circulation tank 32.

This circulation tank 32 is continuously supplied with extract

30 from the upper overflow outlets 10 of the tank 1. Similarly,
the extract is drawn off in batches or continuously through the
bottom outlet 7 in the starting phase of the extraction and
through the bottom outlet 7a (Fig.1) in the recirculation phase
thereafter, the side outlet 8 and the intermediate outlet 9

35 which are connected with the circulation tank 32 to collect the
extract from the tank 1. The intermediate outlet 11 located in
the cover 6 is also connnected to the circulation tank 32. The
lines connecting the outlets 8,9 and 11 with the circulation
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10 discharging the peat bed is kept to a m ninmum Havi ng charged the
inner tank 3 outside the outer tank 1, this exchangeabl e conpartnent 3
is placed into'the outer pressure ~tank 1,.and-the cover 6 i-s fixed on
top of -the extractor. 15 Feedi ng pi pes 13 and 13- are-tightly connected
by means of joints located on the uppér -plate 12 of the cover 6. Next,

t he extracting liquid nediumis fed to the manifold 27, preferably
under Pressut g, Now: o fihotAlhBan2en ild 218,RRERSTIFIALNEN 20 cpallul [ aneOuUsly
or sequentially, the lTatter being preéfrerred. € = “volume or extracting
medi um fed t kPBEHHLE MR ﬁi}lﬁé@rwagﬁa 38 q.9. forepeniedinalilyugdravéngl and
each orificeektratct hofif thhe paak bedia thd Tespgttpvedline such a manner that

the peat bed is saturated with extracting liquid uniformy wthout
destroying the 25 capillary structure of the raw peat, as closely to the
nat ur al FankBe N 3kiGRGREELLNG the Ratépmapukiets al 1I3pddaulFiag! si t es.

The flow net ahd Pheatirviatiohe taARPEEL acneadt 6l acpuhhe3 r Figssarly, a
further pump 31 is provided in a return line 35 connecting the
circulation tank 32 with the feeding pipe system 13',13. The
pump 31 may also be fed with the extracting liquid from other

10 tanks not shown in the drawings through additional lines. To
this end, the pump may be connected to a mixing device (not
shown) into which the afore-mentioned additional lines from
other tanks open to be mixed both with each other and with the
return fluid from tank 32. It is advantageous if the mixing

15 device comprises at least one or individual adjustment
facilities, such as appropriate valves, in order to adjust the
mixing ratio between the liquid supplied by the different
lines.

20 Both pumps 31,33 preferably are designed as pressure pumps
building up pressure in the' tank 1. This pressure, on the one
hand, enhances extraction of the peat bed within the tank
compartment 3, but, on the other hand, enables an easy
discharge from the tank 1 into the oulet orifices 7, 7a

25 (Fig.1), 9 and 11. It is therefore sufficient, if the préssure
in the tank 1 exceeds ambient pressure only by a small amount.
A pressure of 1 bar in maximum above ambient pressure is
preferred. More preferably the pressure ranges from between 0,3
to 0,8 bar above ambient, and most preferably from 0,5 to 0,7

30 Dbar.

Within the return line 35, a valve 36 for cutting off the flow
of the extracting medium from the circulation tank 32 may be
provided. By circulating the liquid to the circulation tank 32,

35 different modes of operation may be achieved. Either the
saturation of the recirculated extract is increased by passing
the liquid through the tanks 1 and 3 again and again. In this
case a subvariant may be performed where a portion of the
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of saturation of the peat bed with the extracting nmedi um 30 After the

whol e inner capacity of the tanks 1 and 3 is filled up with the extract
and/ or fresh extracting medi'um the in-- - -dividually adjusted flow of the
extracting medi um.out of the ° orifices®17 of ‘the lateral pipes 15.and
side arnms 16 of the I nner feeding pipe sections 13 is further

mai ntai ned b C t edj ssyre o cextract| ' by
neans of gfg§§§k 12 e 8%? ?h@geﬁ%ﬁaggt%fl%t%gﬁgg%ﬁ%&b%bgg?ngﬁe " at

. unp ] A
t he upper ov@f*??o&/‘. t4ha SeFdrpd SXERARY ARGGINHERREY - LG @pother e
directed to pbettom cid afurtherarkc3PcuBteteamheoport fomlwhich is drawn of:

will be replaced by fresh extracting liquid.

Or, the circulation tank 32 serves to collect the desired
substances extracted from the peat bed and may either contain
or be connected to an adsorbing bed where the substances are
adsorbed to an adsorbing medium which is periodically removed .

10 to collect the substances from it. However, in most cases, the
first-mentioned mode will be preferred.

Referring now to Fig.4 showing another preferred embodiment of
the invention, it is easily seen that at least one safety valve
15 39, preferably adjusted to an overpressure of less than 1.5 bar
and most preferably to less than 1.0 bar, is mounted to the
conical cover 6 in order to avoid any undesired overpressure
and corresponding hazardous situation. Said safety valve 39 may
also be protected by a filter 22 to prevent unintended emission
20 of peat particles and/or extracting liquid to the environment.
There are additional flow control means - valves 34a and 34b -
regqulating the efflux of the intermediate outlets 11 (see
Fig.1). Valve 34a is preferably manually opened and closed
whereas valve 34b is electronically operated. There are also
25 two sensing devices 40 and 41, located at different levels on
cover 6, controlling the operation of the electrical valve 34b.
The upper sensor 40 opens valve 34b whereas the lower sensor 41
closes valve 34b. Both valves 34a, 34b may be protected by fil-
ters 22. The free overflow outlets 10 are also equipped with
30  filters 21 in order to retain solid peat particles within the
extractor.

In addition, there are three glass openings 42,43,44 in the
conical cover 6: a lighting opening 42 for illumination of the
35 interior of the extractor and two openings 43,44 located at
different levels of cover 6, preferably at the overflow and the
intermediate outlet level, for visual control of the liquid

level in the extractor.
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-+ 18 control via the glass openings 43 and 44 and concurrent
illumnation via the opening 42, the operator may easily survey t he
ongoi ng extraction protess: 5 At the sane: ti ne,- the bottom outl.et 7,
preferably 7a, and/or - si.de outl ets B by be used to collect the extract
periodically or continuously to supply it by neans of punp 33 either to
t he circulation tank 32 or to a separate tank. A separate tank can

be useful in_case of the extract being drawn off at the |owest 10 bottom
orifice 7 - &h§. 2BEFFALT RETSLPON GO pHRR Prssepfeinventiqn det porferalvce
such extract opeyatedtas nfolyawsor | ess solid. peat particles and,
therefore, may be nmuddy and has to be  purified. Consequently, the punp

33 may be_desi gned, as a .mud , pu and the line which contains this punp
nay aYso onéwigécﬁgng% Erd sl ﬁgghs?°@ﬂﬁﬂ¥@§§ta3f?ft%ﬁ% extracspni far- way,

the |line while outside the outer tank 1 - charged with raw peat to be
extracted, e.g. while the tank 1 may be used with another
exchéngeable compartment 3 for extraction. In this way,
interruption of the extracting operation due to charging and
10 discharging the peat bed is kept to a minimum.

Having charged the inner tank 3 outside the outer tank 1, this
exchangeable compartment 3 is placed into the outer pressure
tank 1, and the cover 6 is fixed on top of the extractor.

15 |
Feeding pipes 13 and 13' are tightly connected by means of
joints located on the upper plate 12 of the cover 6. Next, the
extracting liquid medium is fed to the manifold 27, preferably
under pressure. Now, the valves 25 will be opened either

20 simultaneously or sequentially, the latter being preferred. The
volume of extracting medium fed through the pipes 13 and 13' to
each individual level and each orifice 17 within the peat bed
is regulated in such a manner that the peat bed is saturated
with extracting liquid uniformly without destroying the

25 capillary structure of the raw peat, as closely to the natural
manner of soaking peat With water at naturally occurring sites.
The flow meters 26 allow a more complete control of the process
of saturation of the peat bed with the extracting medium.

30 After the whole inner capacity of the tanks 1 and 3 is filled
up .with the extract and/or fresh-extracting medium, the in-
dividually adjusted flow of the extracting medium out of the
orifices 17 of the lateral pipes 15 and side arms 16 of the
inner feeding pipe sections 13 is further maintained by a

35 constant feeding pressure of the extracting medium by means of
the pump 31. Thus, the extract will raise to be collected at
the upper overflow outlets 10 in a continuous manner and will
be directed to the circulation tank 32. By means of visual
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| eading fromthe side port 8 may be provided with a punp, such as a nud
punp (not shomn) Fromthe circulation tank 32 the extract is recycled
through 20 the return line 35 to thé extractor 1,3 until the-:peat is
extracted to the desired éxtent. = - ‘Duk®nig recircul ati on of the
extracting nmedium only a m nor portion of the extracting nmediumis

passi ng thrcngghgyge pegti%§ qf%%% J$e§E98¥§%£ d|r |o sﬁogﬁékf'fron1the

i nner feedlng p| out er he nai Shtof the
extracting H“i’“dﬂiaﬂl?% Yiailey ORSRAPEsi? ¢ dihe RECSREAT Ry EASdAY Ssrvey

col | ected thes cagobner éxtavadthrapuglrotes put | et s 10, whereby solid
particles may be retained by filters 21. A closure fornmed by an annul ar
30 protr%5|on on the inner wall of the outer tank 1 and a fl ange of

the inner 2t af¥ 306t S hELTHNIME POGEPBT Ot Heetetr REEERERPLY Feadiandyaf ong
the wall's of dide outtetsabkndy Hehwsedl taicwsliliersd the bRerav@lderabligehignown

fromthe prewd,0usneXhh86eliPrSRRYAVISt by means of pump 33 either to the

circulation tank 32 or to a separate tank. A separate tank can
be useful in case of the extract being drawn off at the lowest

10 bottom orifice 7 - e.g. during the starting phase of the
extraction ~, since such extract may contain more or less solid
peat particles and, therefore, may be muddy and has to be
purified. Consequently, the pump 33 may be designed as a mud
pump, and the line which contains this pump may also comprise

15 separation means, such as a filter. In a similar way, the line
leading from the side port 8 may be provided with a pump, such
as a mud pump (not shown).

From the circulation tank 32 the extract is recycled through
20 the return line 35 to the extractor 1,3 until the peat is
extracted to the desired extent.

During recirculation of the extracting medium, only a minor
portion of the extracting medium is passing through the peat

25 bed in sideward directions, e.g. from the inner feeding pipes
13 to the outer tank 1. The main stream of the extracting
liquid is flowing upwards from the openings 17 and is collected
as an overflow through the outlets 10, whereby solid particles
may.be retained by filters 21. A closure formed by an annular

30 protrusion on the inner wall of the outer tank 1 and a flange
of the inner ‘tank 3 stop the upwaré flow of the extracting
medium along the walls of the outer tank 1, thus eliminating
the "wall effect"” known from the previous extracting apparatus.
The space between the inner tank 3 and the outer tank 1 is

35 filled with extracting medium at the beginning of the extrac-
tion when the peat bed is gradually soaked with the extracting
fluid, starting from the bottom parts of the bed.
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The space between the inner tank 3 and the outer tank 1 is 35 filled with
extracting nedium at the beginning of the extrac- tion when the peat
bed is gradually soaked with the extracting fluid, starting fromthe
bottom parts of the bed. - - - ¥ N .19 -
When, however, the liquid |evel: reaches™ tht Tl osure forned by.- . -the said
protrusion and the flange, the sideward flow of the extracting nedi um

is in fact stppRednbledet IR qg.%@hefé@efr F{I‘Jegvc\:lhesngﬁg L8 A o2hea by

' Il um_fl.,ow upwards to t ove
extracting nf%uéjsaidoproékusion and the g&ange. the sideward flow of the

-extracting medium is in fact stopped- to a large extent and the
next portions of extracting medium flow upwards to the overflow
5 outlets 10.

The valves on the bottom outlets 7,7a and the side outlet 8
allow minimizing or even cutting off the sideward flow of the
extracting medium through the peat bed. The plurality of the
10 openings 17 in pipes 15 and side arms 16 ensure uniform dis-
tribution of the extracting medium within the peat bed. The
extracting medium fed into the bed flows mainly upwards.

In a preferred embodiment, the sideward flow of the extracting

15 medium is maintained at a minimum rate in order to eliminate a
long lasting intimate contact of the extracting medium with the
peat particles placed near the perforated walls of the inner
tank 3 and thus to ensure uniform and steady extraction condi-
tions in all regions of the peat bed.

20 '
Majntaining a varying pressure - under which the liquid is fed
to the individual feeding pipes 13 having their openings on
different levels and controlling the flow through the side and
bottom outlets, preferably by manually and/or electronically

25 controlled valves - contributes essentially to a steady and
uniform upward flow of the liquid and ensures that the whole
peat bed is soaked thoroughly and uniformly with the extracting
medium. If the pressure would be maintained the same in all
feeding pipes 13, the top layers of the peat bed would be

30 carried upwards along with the flow of the extracting medium,
since the hydrbstatic pressure in the top layers of the bed is
lower than in the bottoém layers of the peat bed.

The pressure under which the extracting medium is fed to the

35 bed is adjusted experimentally in such a way that the upward
flow is prevailing and that the natural capillary structure of
the peat is not destroyed.
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5 outlets 10. The valves on the bottomoutlets 7,7a and the side
outlet 8 ~allow mnimzing or even cutting off the sideward flow of the
extracting-medi umthrough the peat ‘bed. -The plurality of -the 10 openi ngs 17 -
I n pipes 15 and side arns 16 ensure unifor #Odis- ~-:: tribution of- the :
extracting mediumw thin the peat bed. The extracti ng mediumfed into

the bed fl ows inl referred e nt,. the.sideyard
fl ow of the exﬁB Fafl\%lregl uRveY ‘?T'aﬁ?ttglirﬁ 1°%t1% arﬁ rr§1 the var’r"&?dﬁ?
to elimnate amay b? (ﬂﬁfqe@sﬂpﬁg $t iRk dheoMohune ¢if tUﬁi’@ extragting meddimm
with the pead parthecldasfprasediaasdls Uietper pertied weal J;ﬁa&faltﬂye i nner

Lank 3 and ¢ Nig,koo ST S MBLEQEIY AN SR Ko AR LR 4900 qaves o1 ONS 11

all regions of ntalnlng vary under
whi ch t he |$qupampgtqquusly, but the increase of flow of extractlng medium

is started at the lowest level. This will result in an increase
of movement of peat particles within the extracting medium and
will, in addition, increase the saturation of the extract with
substances extracted from peat.
10
The above way of operation results in a uniform and "precise"
extraction of the peat. Furthermore, in combination with the
constructional feature of the inner tank 3, it allows easy
discharge of the extracted peat from the inner tank 3 and the
15 extracting apparatus as a whole.

aAfter completion of the extraction process, the extract is
completely drained off from the extractor, first through the
intermediate outlets 11 and 9, and then through the side outlet
20 8 and bottom outlets 7a and 7. The extracted peat bed may be
washed out in the next stage with a portion of fresh extracting
medium or water, by means of feeding the respective washing
medium from the respective tank (not-shown on the drawings)
through pump 31 to collector 27 and further to the peat bed in
25 the same manner as described before. Alternatively, the inner
tank compartment 3 may be removed from the outer tank 1 in
order to wash the peat contained therein externally so that
meanwhile a freshly charged compartment 3 may be inserted into
the extractor 1.
30 .
In one practical embodiment, the bottom of the inner tank is
not perforated whereas the side walls are perforated in the.
area between the dashed lines 4 in Fig.la. In such a prefe:red
embodiment, the bottom plate of the inner tamk is mounted to
35 the side walls through a hinge and can be opened to discharge
the extracted peat from the inner tank. The discharge of the
extracted peat is preceded by a separation of the extracting
medium from the bed. This is done gradually by a sequential
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to the individual feeding pipes 13 having their openings on di fferent
| evel s and controlling the flow through the side and bottom out | et s,

preferably by manual |y and/or- el ectroni cal'ty 25 controlled val ves - -
-cont.ri butes :essentially to a steady and-2! .~ uni form upward flow of the *

| iquid and ensures that the whol e peat bed is soaked thoroughly and
unifornmly-with the extractin Ledium . I f the pressure would be .
mai nt ai ned t‘?%e%"i’nzgﬁ *“tqe‘"feé‘e-ai‘ﬁg%%b% > 1‘\2‘,'9?'h5"§8p°}’§€%?25 67% he peat
bed woul d bebBGamarntdgtapimrang dl-ofhen the tetrachingl meddumxis mstli-ng
medi um BtER ithe olyHr Oisd ot oy 68slee 74 dddydom,| ayer sePfoddtedbed is

| ower than in, the tt er e Th ressure under
whi ch t he ex?’r%\ectwlar% smgag]l %ﬁigilsér*e(el{j t:agﬁt ﬁegggg'_gcejadlﬁ%ﬁa&oﬂgﬁggg e%ﬁié’ﬂal‘ﬁ?nt ally
in such & wa9f tther exitsagpwbrem the megk psdpvlich |ishddngot Rasitshe natural
capillary stisleidied @h the prévianl odxtraetidesipmyiitus.

According to needs, the extracting medium or washing medium may
either be heated (or even cooled) in a -heat exchanger 30, in
10 order to achieve best possible use of the peat raw material. By

heating, the extractive capacity of the solvent is, of course,
increased. However, some of the desired substances may be
sensitive to too much heat so that excessive heating should be
avoided and even cooling may be required.

15
In the most preferred embodiment, the extracting apparatus is
equipped with at least one safety valve (pressure relief valve)
39 on top of the extractor, preferably mounted to the conical
cover 6, and intended to avoid undesired overpressure and

20 subsequent hazardous situations upon unexpected operation
failure.
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~20- Wien the desired | evel of saturation is achieved, the valves 25
may be opened nore so that the volune of the extracting nmedium fed to
the different l-evels of the peat -bed is-gradually- --i ncreased. :
Preferably, this is not-done with all valves 25 5 sinul taneously, -but the
I ncrease of flow of extracting nedi um Is started at the | owest |evel.
This will result in an increase of venment of peat particles within

t he extracting nedi um and will, in‘addition, ﬁ,mflﬁ'[ he saturation of

the extract with subst ances extract ed from peat Hﬂ’?[ e way
of operation results in a uniform andCLAIMS| se"

1. An apparatus for the extraction ¢f peat comprising aa
extraction tank, a liquid extracting medium feeding pipe
system and an extract outflow pipe system, characterized
in that the extracticn tank comprises unperforated walil
means forming an outer tank (1) ard an inner tank
compartment (3) having at least one perforated wall,
preferably at least two cpposed perfcrated walls and

10  particularly being totally surrounded by perforated walls,

for receiving a bed of said peat to be extracted, the
inner tank compartment being arranged such thatr a mainly
upward flow direction of the extracting solvent is
enabled, said feedin§ pipe systém (13.13') beirng in fluid

15 communication with' said inner tank compartment (3), and

preferably being mounted to extend and to open into said
inner tank compartment (3), while said outflow pipe system
(7,3,10,11) is mounted on said outer tank (1) ouvtside said
inner tank compartment (3).

w

200 2. an apparatus as claimed in c¢laim 1, wherein said feeding
pipe sysianm (13}13') ccmprises at least one feeding pipe
(13) supplyving said medium into & collector chamber (14)
having a plurality of orifices spaced apart for distribut-
ion of sald medium within said inner tank compartment (3),

25 said feeding pipe system (13,13') preferably comprising at
least two orifices located at different levels.

3. An apparatus as cizaimed in claim 1 or 2, wherein said
feeding pipe system (13, 13') comprises at least one feed-
ing pipe (13) prcvidad with at least one distributing pipe

30 (15) extending ex;endiné at an angle to said feeding pipe
(13), preferably of an angle of about 90°, and having at
least one crifice (17), saild distrxibubting pipe (15)
preferably being provided with at least one side arm {15)
having ancther orLifice (17), said extracting medium being
fed through the respective orifice (17) into the peat hed

within said inner tank ccmpartment (3). REPLACEMENT SHEET
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extraction of the peat. Furthernore, in conbination with the

constructional feature of the inner tank 3, it allows easy  discharge of
the extracted peat from-the inner tank 3 and the 15- ext

as a whol e. - After conpletion of jfe_extraction pr @E m’lmmmﬂf
IS conpletely drained off fromthe extractor, first t es

I ntermedi ate outlets 11 and 9, .and then through the si de outlet 20 8 and

bot t'om out | ef s mzaaﬁﬁgrgtusﬂb% @i‘é&ﬁ@& eth RERlonked s MBie b&ecedmastaﬁ&'lwt in

t he next stage wt & n_of fresh, eﬁtr%ﬁéh 8 medi um'or water, by
neans of feedlﬁamPﬁest'%6%Ctﬁ9§tm8§ﬁ|%g PRIPT rPATATE SFESHECT T ve t ank
(not shown on the draw ngs) t hrough pu 31 to collector 27 and further
to the peat bed)i §229 f?ﬁ@l@%dyiﬁhﬁWéFeas(ggsb}wbéﬁmﬁeﬁéﬁé.amﬂﬁéﬁmaFWQely,

t he inner t anlfeeapprpipss @ Y pbeféLiBvedrrbages hen ddaxiatank 1 in
order towash the -B%8% 4 8&&%ﬂ%ned therein externally so that meanwhi l e a
freshly charged conpar% may be inserted into the extractor 1.
b} said feeding pipe system (13,13') comprises.at least one
feeding pipe (13) extending substantially in vertical
direction;

¢) said outer tank (1) is designed as a pressure vessel and
10 said pipes comprise pressurizing means including at least
one pressure pump.

5. An apparatus according to claim 4, wherein said each of
said feeding pipes (13) comprises an inner feeding pipe
section (13) and a corresponding outer feeding pipe section

15 (13') located outside said outer tank (1), said sections
being connected to each other, each outer feeding pipe
section (13') including a control valve (25), preferably
operating under electronic process control, allowing closing
and/or regulation of the flow of extracting medium through

20 each of said feeding pipes (13,13') so as to enable an
independent operation of each valve (25) and said feeding
pipes (13,13'), respectively, said outer feeding pipe
section optionally comprising a flow meter (26).

6. An apparatus according to anyone of the preceding claims,

25 wherein said unperforated wall means of said outer tank (1),
in its upper part, comprises at least one inner, preferably
annular, protrusion (18) and said inner tank compartment (3)
comprises flange means (19) projecting ocutwardly to engage
said protrusion (18) to be supported by the latter, said

30 protrusion (18) and said flange means (19) preferably form-
ing a closure, particularly including sealing means, such as
a gasket, between them.
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30 In one practical enbodi ment, the bottomof the inner tank is not
perforated whereas the side walls are perforated in the area betmeen

the dashed lines .4 .in Fig.1la. -In-such.a preferred
bottom plate.of the inner tank is nounted to 35 the“ gh a-
hi nge and can-be opened to discharge 24 the extracted peat nomsthe I nner

tank. The di scharge of the extracted peat is preceded by a separation
of the extrack. ngAn appathtum facoortiheg bedl.ankione bf thepmcrdiial] gl Himsa,

sequenti al whereZd-said unperforated wall means of said outer tank (1),
' in its upper part, comprises a cover (6}, preferably of
conical shape, said cover (6) preferably further comprising
5 at least one part of said feeding pipe system (13, 13') and
at least one part of said outflow pipe system (7,8,10,11)
mounted thereto.

8. An apparatus according to anyone of the'preceding claims,

wherein said outflow pipe system (7,8,10,11) comprises at

10 least one upper outlet (10) for periodically or continuously
collecting an overflow of the extract, as well as at least
one second outlet selected from at least one intermediate
outlet (9,11), a side outlet (8) and two bottom outlets
(7,7a), particularly for batch-wiée draining off extract

15 from said peat.

9. An apparatus according to anyone of the preceding claims,
further comprising a circulation tank (32) connected to said
outflow pipe system (7,8,10,11) for receiving said extract,
means (29,31,33,34,36} for maintaining a controlled circula-

20 tion of liquid between said tanks (1,3,32), said means in-
cluding a return pipe (28,35) and preferably at least one
valve (29,34,34a,34b,36) in said return pipe and/or a
circulation pump (31,33) enabling a forced circulation of
liquid.

25 10. An apparatus according to claim 9, wherein said means
(29,31,33,34,36) for maintaining a controlled circulation of
liquid comprise at least one pump (31,33), particularly one
pump in an outflow pipe and another one in said return line,
which is of a pulsation-free type, preferably an impeller

30 pump.

11. An apparatus according to claim 9 or 10, wherein said
means (29,31,33,34,36) for maintaining a controlled
circulation of liquid are manually and/or electronically
operated.
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opening of the internmediate outlets 11,9, side outlet 8 and bottom

outlets 7a and 7. When the extracting nediun1is col - Iébted throeugh the
bottomoutlet 7a and/or 7, the perforated - side nner t ank
3-al l ow al nost conpt ete -drainage 5 of the extract f d;&‘ (fmr\/m ch
s not so easily achieved in the previous extracti®ncapp

According to needs, the extracting nmed@mor washi ng nmedi um may "ei t her

be heated (on zevemncapbsde)tdm azchedingXxchang@ne3df claifs Pryenit,o achi eve
best possibl e Uggoplsd e ale: 8Bt old Al melfs (20NSRIING, g gufractive

capacity of the solvent 1s, cour se of the

desi red subst anBainkaining 2 cogéﬁg}%?‘a/ectﬁfwlﬁﬁcﬂfhéhqu% %Shépeéﬁéé%m ve
heati ng shoul d beder ebatimndcapdoeess owdrialg nmay be required. 15 In
the nost preferred enbodi ment, the extracting apparatus is equi pped

W th at | east;neapahgpiry@ly adddrasayl ol Sydte W ¥8k preceding claims,
further comprising at least two sensing means (40,41) for
the determination of the liquid level within said apparatus,
preferably installed at different levels of the outer tank
(1) and most preferably installed at different levels of the

10 upper part of the outer tank (1).

14. An apparatus according to anyone of claims 9 to 12, further
comprising at least two sensing means (40,41) for the
determination of the liquid level within said apparatus, and
wherein at ‘least one of the means (29,31,33,34,36) for

15 maintaining a controlled circulation of liquid is controlled
by said sensing means.

15. An apparatus according to anyone of the preceding claims,
further comprising heating means (30) arranged for heating
said liquid extraction medium prior to entering the inmner

20 tank compartment (3} through said feeding pipe system (13,
13'), said heating means preferably including a heat ex-
changer (30) which, in particular, is mounted in said return
line (28) for adjusting the temperature of the liquid, said
return line (28) optionally supplying said liquid into a

25 manifold (27) for distribution to said feeding pipes (13,
13') leading to the extraction tank (1,3).

16. An apparatus according to anyone of the preceding claims,
further comprising transparent openings (42,43,44),
preferably glass windows suitable for pressure vessels, and

30 optionally ad illumination device, for wvisual process
control.

17. An apparatus according to anyone of the preceding claims,
further comprising means for optical sensoring of the
interior, for optical process control.

PR
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39 on top of the extractor, preferably nounted to the conical- - --cover 6,
and intended to avoid undesired overpressure and 20 subsequent hazardous

§ituations-UDon:uhexpected~op¢raPion | failure. - Il |l|| Mll““ﬂ
. operati WA O

- 26 -
18. An apparatus according to anyone of the preceding'claims,
further comprising at least one safety valve (39) to avoid
undesired overpressure, said safety valve preferably being
equipped with a filter (22) to avoid unintended emission of
5 peat particles and/or extracting liquid.

19. An apparatus according to anyone of the preceding claims,
wherein at least one part of the outflow pipe system
(7.8,10,11) is equipped with at least one filter (21,22) for
retaining peat particles within the extraction apparatus.

10
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1. An apparatus for the extraction cf peat conprising an extraction
tank, a liquid extracting nediumfeeding pipe 5 system and an extract
outfl ow pi pe system, characterized in that the extraction tank
conprises unperforated wall : means form ng an outer tank (1) and an

i nner tank conpartment (3) havijng at | east one perforated wall,
preferably at |east two opposed perrbﬁgtéd wal | s and 10 particul arly
being totally surrounded by perforated walls, for receiving a bed of
said peat to be extracted, the i nner tank conpartnent being arranged
such that a mainly upward flow direction of the extracting sol vent
i's enabl ed, said feeding pipe system(13,13") being in fluid 15
comuni cation with said inner tank conpartnment (3), and preferably
bei ng nounted to ext eXKPRARATUS FOR) THR EXTRACTION OF (BRAX t ank conpart nent
(3), while said outflow pi pe system (7,8,10,11) is nmounted on said
outer tank (1) outside said i nner tank conpartnent (3).

Abstract

An apparatus for the extraction of peat comprises an outer
tank (1) and an inner tank compartment (3) having perforated
walls (4, 23) and being the actual container for peat to be
extracted. Feeding pipes (13) for the supply of extracting
medium extend into the inner tank compartment (3) while at least
one outflow opening (7-11) is connected to the outer tank (1).
Between the inner tank compartment (3) and the outer tank (1),
there is a free space (38) filled with extracting medium.
Preferably, the medium is supplied to a plurality of orifices
within the inner tank compartment (3), and particularly to at
least two different levels.

Figure 3
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20 2. An apparatus as clainmed in Caim1, wherein said feeding

. pi pe system (13,13") conprises at |east one feeding pipe (13)
supplying said mediuminto a coll ector chanmber (14) havi ng a
plurality of orifices spaced apart for distribut- ion of said nmedium

"within said inner tank conpartnent (3), 25 sai d feeding pipe system
(13,13") preferably conprising at | east two orifices |ocated at
different |evels. 3. ,An apparatusy claimed in claithl or 2, wherein
sai d f eedi ng pi pe stem (13, 13') conprises at le one feed-

ing pipe (13) provided with at | east one distributing pipe 30 72 (15)
extendi ng extending at an angl ef@o said feeding pipe2ys
preferably of an angle O[err], and having
orifice (17), said di [ iIXfg pi pe (15) ' prefe ng provided
with at |east ong si 17 havi ng anot her 17)22sai d
extracting nedi ) rough the respectifve orific ) into
t he peat bed [ ner tank conpartmnme

| east one




- 23- 4. An apparatus as clained in anyone of the preceding clains,

. conprising at |east one of the follow ng characteristics: a) said
feedi ng pi pe system (13,13') conprises at |east two f eedi ng pi pes
(13), preferably arranged in coaxial 5 rel ati onshi p; b) said

" feeding pipe system (13,13") conprises at/4 east one

a
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feeding pipe (13) extending substantially in verti cal di rection
c) said outer tank (1) is designed as a pressure vessel and 10 sai d
pi pes conprise pressurizing nmeans including at | east one pressure
punp. 5. An apparatus according to claim4, wherein said each of

said feeding pipes (13) conprises an inner feeding pipe section (13)
and a correspondi ng outer feeding pipe section 15 (13" ) located
outside said outer tank (1), said sections bei ng connected to each
ot her, each outer feeding pipe sec¥on (13') including a contro

val ve (25), preferably operating under electronic process control,
al l owi ng cl osi ng and/or regul ation of the flow of extracting nedi um
t hrough 20 each of said feeding pipes (13,13") so as to enable an

i ndependent operation of each valve (25) and said feeding pi pes
(13,13"), respectively, said outer feeding pipe section optionally
conprising a flow neter (26).

11
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6, An apparatus according to anyone of the preceding clains, 25

wherein said unperforated wall neans of said outer tank (1), inits
upper part, conprises at |east one inner, preferably annul ar,
ptotrusion (18) and said inner tank conpartnent (3) conprises flange
means (19) projecting outwardly to engage said protrusion (18) to be
supported by the latter, said 30 protrq&&on (18) and said flange neans
(19) preferably form ing a closure, particul&ly inckyding seal i ng
means, such as a gasket, between themg S
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- 24- 7. Ar-apps s _according to anyone of the pr % |%g ¢l ai ns,
wherei n sai d upp&ri Means of said outer tank % - inits

upper part, conp ), preferably of [ cal shape, said
cover (6) prefier ogprising 5 at | east o bart of said
feedi ng pipe 9 d at | east one part of said outflow
pi pe system ( punt ed t hereto. 8. An apparatus
according to Jnyone of t he precpkdi ng clains, wherein said outfl ow

pi pe system ( es at 1l | east one upper outlet (10) for

peri odi cal | yuQl, & %@%l Quswéwd 35, apo13eh! E614NGAN AYSHELOY Plact NEcgXT T act,
as well as (? et select rom at east one
i nt er nedi at elec"--lon °6uFP€te’69';'alc_Lt) ,fré?mthé Bottem qfs)theneXtXarhsst £6m out | et s

(7,7a), partéfydnrimpokeibbatabe W e deak by nimpdfmentileataydd of mud om said
peat . Fornfdl ARPE’ 2LYS1 ACSE 1% eh0a fNRNSE Yud1NBnPEELE P 161 RETS

However, while more intensive stirring of the mixture increases
the contact of peat particles with the extracting solvent, this
procedufe results in dispersion of the mud layer and renders
decantation of a clear extract impossible. Sedimentation and
swelling of the peat particles cause further problems when dis-
charging the tubs to clean them before the next operating

cycle. Neither does the situation improve by charging the tubs
firstly with peat and then introducing in the solvent nor by

reversing this procedure, i.e. by pouring in the solvent first
and then adding the peat.

Furthermore, in the decanting procedure, the desired active
substances diffuss irto the extracting solvent from the upper
levels of the peat bed only which leads to a low concentration
in the supernatant fluid and, consequently, to a low efiiciency
of the extraction process. The desired substances present in
deeper layers of the peat bed are not dissolved, but are
discharged with the residue of peat after extraction.

Similar disadvantages, i.e., clotting ¢f peat particles and
forming of muddy layers, would be expected wher using an
improved carrousel-type - extractiofi apparatus for continuous
extracticn of solids, as suggested in US 3,131,202. It consists
of a tank with at least two stages and at least two horizontal
tiers inside which comprise a turbine-like wheel with several
sector-shaped compartments rotatable around z central vertlcal
axis. The turbine-like wheel is backed by a2 stationary
perfcrated bottom plate that contains an opening for discharge
of solid malerial from one tier to the next one belcw. The
apparatus is operated by rotating the turbine-like wheel aroundé



further conprising a circulation tank (32) co out f | ow
pi pe system (7,8,10,11) for receiving said extR 3aNs

(29, 31, 33,34,36) for maintaining a controlled cﬁqu %BSHEETt'on of

i qui-d between said tanks (1, 3,32), said nmeans ji n; cTgdifng a return
pi pe (28,35) and preferably at |east one i34a, 34b, 36) in
said return pipe and/or a circutabi-onfp 31,33) engbfing a forced
circul ati on of liquid. 25 10. An h ng to claim?9
wherein said neans 29, 31, 33, 34,36) fo . .|n|ng a .nntrolled

circul ati on ofaracterizedig cFNﬁ&nﬁPFs%x%ﬁaQQﬁﬁﬂ.t&ﬁ§ PARPT X ygperforaz
particul arl yedneall meanspfomming an outél cvank padaad annéﬁuﬁamkneomﬁaﬁaJd

return line,pent compwggﬂglﬁeﬁor%teal 9211 Onedy ¢8c xl@@n pa( & 3! ¥a§&'

i mpel I er 30 par at us accor alm9 or

wher ei n sai dPeat t°n%ﬁeﬁﬁ§r1?ﬁ?QBls§3 e%&ﬁ“?(ﬂlpﬁhFHF F%l?ﬁ}Q§ éaniB+¢ed
circul ati on ofmaing@iad ienewirenusdlildy iandy otardd ecimpamitmaht y and preferably

being mounted to extend and to open into said inner tank

compartment, while said outflow pipe system is mounted on said
outer. tank.

The existence of an outer tank allowing the solvent to enter
the peat bed from the inside and/or outside of said inner tank
compartment via at least one perforated wall of said inner tank
compartment enables better settling of dispersed peat particleg
in the space between the inner and the outer tank so that a
higher purity is achieved, thus facilitating or even avoiding
further processing of the extract.

If at least two opposed walls of said inner tank compartment
are perforated, the extractor may be filled to a higher level
than in prior art extractors without the risk of obtaining more
impurities (peat particles) in the extract. Nevertheless, the
saturation of the solution will, thus, be increased.

However, if the inner tank compartment is totally surrounded by
perforated walls, and, thus, provides a larger surface area for
an exchange of solvent and extracted substances than it was
possible with extractors of the prior art, this will result in
a more intimate exchange of substances between the solvent and
the peat bed. This is due to the fact that the solvent is
allowed to enter the inner tank compartment from all sides
while the desired substances, after dissolution, may pass into
the space between the inner tank compartment and the walls of
the outer tank. In addition, the use of two tanks - one placed
inside the other - eliminates the disadvantageous "wall effect"”
of known extractors. In consequence, a higher saturation of the
extract will be achieved and the peat will be better utilized,
thus leading to an improved operation of more efficiency.
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s according
to anyone of clains 9 to 11, wherein a 51 oY ] nmeans
(29, 31, 33, 34,36) for mai ntaining a confrelled circa of liquid
i s operated under el ectronic process cpnfrdQ SEp 19: appar at us
according to anyone of the preceding clains, further jcgnprising at
| east two sensing neans (40,41) for - 8 - tlhe determ ' gf the liquid

| evel within said apparatus,

embodiment, each control valve can be manually and/or
electronically operated and may, furthermore, be connected to an
electronic process control unit in order to optimize feeding
and extracting conditions.

In order to shorten the inoperative time required for cleaning
or maintenance, it is preferred - in accordance with one
embodiment of the invention - that the outer tank in its upper
part has at least one, e.g. annular, protrusion on its inner
wall, and giving support to a flange of the inner tank compart-
ment. The protrusion and the flange, thereby, may form a clos-
ure of the space between the two walls with a seal being inter-
posed, such as a gasket, between the two elements. Thus, any
flow of extract along the side walls of the outer tank is stop-
ped by the closure. Above all, in this way, the inner tank
compartment can easily be removed from the outer tank to carry
out cleaning or maintenance operations, thus minimizing
periods of stand-still.

In accordarce with another embodiment of the invention, the
outflow pipe system may comprise at least one upper outlet for
collecting an overflow of the extract, but preferably may have
at least one intermediate and/or side outlet and/or at least
one bottom outlet. In this way, the extract may be drained off,
e.g. batch-wise, and may preferably be passed to a circulation
tank. A set of means for controlled circulation of liquids in
pipelines and the tanks of the apparatus may also be provided.
Such means may comprise at least one valve and/or a circulation
pump enabling a forced circulation. Said at least one valve méy
be manually and/or electronically operated and connected to a -
preferably computer-aided - electronic process control unit.

In another embodiment, sensing probes may be installed at
different levels of the inner and/or outer tank and/or on top
of the apparatus in order to indicate, for instance, the actual
level of the extracting liquid inside and/or any disturbance of
the regular extracting process. The same probes may be
connected with an electronic process control unit to enable
electronic, preferably computer-aided, control of electric
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nmost preferably installed at different |evelsjof the 10 upper part of
the outer tank (1). 14. An apparat us accqbrdl MOtSERM9Yeiof clains 9
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controlled circulation of liquid is controllec |d se S|ng
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particular, is mounted in said return line (28) for adjusting t he

t enperature f the ai r |
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with additional means for optical and/or visual surveillance
and process control.

In one embodiment, transparent openings such as glass windows
for pressure vessels may be located on top of the apparatus
and/or on any useful side of the outer tank. Such glass windows
may also be equipped with inside cleaning devices such as
windscreen wipers. Additionally, illumination devices may be
installed inside the outer tank or on top of the apparatus
such, that illumination of the inside of the extraction
apparatus is possible and optical control of the inside
processes is enabled.

The same task may, however, as well be accomplished by means of
optical sensors connected to a visualizing and/or data
processing system.

In one preferred embodiment, there is a heating device, such as
a heat exchanger, for raising the temperature of the solvent
(thus improving its dissolving capacity) which is mounted in
the feeding line system, especially in a return line. Means for
regulation or control of the temperature of the liquids fed to
the extraction tank, especially of recirculated liquid, may
also be provided.

A forced circulation of the extracting medium through the peat
bed will ensure an intensification of the extraction. There-
fore, an embodiment is preferred where the liquid flow is main-
tained by at least one pump (instead of a mere gravity flow).
It is preferred that a type of pump is used, particularly for
maintaining a recirculation of the liquid, which dozss not cause
any pulsation of the liquids. Impeller pumps are especially
suitable for this purpose. In this way, disturbance of the
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to anyone of the preceding clains, furthef conprising trahsparent
openings (42, 43, 44), preferably gl ass ndovis0 S&Pt wohe for pressure
vessel s, and 30 optionally an illum ngf4onf device, for visual process
control. 17. An apparatus according to a edi ng cl ai ns,

further conprising neans for optical sensorin he i nferior, for
optical procé®sigggdirgenerally steady and uniform flow may be tded. To

the same end, i.e. for intensifying extraction, the outer tank
may be designed as a pressure vessel and the pipe systems
comprise pressurizing means including at least one pressure
pump. Said at least one pump and/or at least one pressure pump
may be controlled and operated by an electronic process control
unit.

Furtheér, in any embodiment at least one safety means such as a
safety valve may be mounted to the extraction apparatus in
order to avoid undesired overpressure and, at the extreme, to
prevent serious damage in case of operation failure.

Brief description of the drawings

The present invention will be better understood when reading
the following detailed description with reference to the
accompanying drawings, in which:

Fig.1a and b schematically illustrate an extractor accofding to
the invention, the left part (a) showing an exploded side
view of the parts of the construction, while the right
part (b) is an exploded cross-section along a vertical
axis of the parts:; .

Fig.2a shows a preferred system of inner pipes feeding the
extracting medium to a peat bed to be extracted;

Fig.2b is a side view of an individual inner pipe having a
distributing collector and horizontal lateral. pipes ex-
tending therefrom;

Fig.2c shows such lateral pipes with side arms in a top view;

Fig.3 shows one embodiment of the present invention with one
extractor and one circulation tank with a pipe system
interconnecting the two tanks; and

Fig.4 shows the side and top views of another embodiment wherein
a conically shaped upper part of the extracting apparatus
forms a cover to the outer tank and comprises different
means for liquid circulation and process control.
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conprising at |east one safety valve (3p)

18. An apparatus according to anyone of the preceding clainms,
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According to the present invention (Figures 1a and b) there is an
outer tank 1 placed on pillars 2. The outer tank 1 may be
designed as a pressure vessel in order to withstand an elevated
pressure above ambient. This pressure may reach 1 bar above
ambient pressure, but will usually range between 0,3 to 0,8 bar
above ambient, preferably 0,5 to 0,7 bar. By pressurizing the
tank 1 by at least one pump, described later, and/or appropriate
valves, an enhanced extraction is achieved. )

Within the outer tank 1 there is an inner tank compartment 3
with side walls 5 perforated at least within one region 4, as.
depicted at the bottom of tank compartment 3. As shown, how-
ever, there is also an upper perforated wall 23 closing the top
of the inner tank above the level of the peat bed filled into
this compartment 3. In this way, the peat bed can reach a
higher level of the inner tank compartment as if the upper
perforated wall 23 were not present, without the risk of the
supernatant fluid being spoiled by peat particles which are
retained by this upper perforated wall.

However, in a most preferred embodiment of the invention, the
inner tank compartment 3 is totally surrounded by perforated
walls, thus enabling the solvent to penetrate from all sides
into the peat bed and to receive the desired extracted sub-
stances from all sides out of the bed. This will lead to an
extract which is more saturated and of high purity.

As used herein, the term "perforated wall" is intended to en-
compass any structure providing both a retention of the peat
bed and leaving openings for penetration of the solvent. Thus,
the invention is not limited to the shape of such openings. For
instance, the inner tank walls can be constructed in the manner
of a moving bed filter or an absorber, as used for purifying
gases. Such constructions often have walls in form of a plural-
ity of successive paréllel strips or lamellae, similarly to
louver boards leaving a strip-like opening between each pair of
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wall strips. Often such boards are converging towardas—the

bottom, and such a design could also be employed in the context
of the present invention.

Preferably, the outer tank 1 is closed and sealed by an, e.q.
conical, cover 6. Mounted_to the cover 6 are upper overflow
outlet orifices 10 and an intermediate outlet orifice 11 of an
outflow pipe system. This system may also comprise a bottom
outlet 7 at the lowest part and a further outlet 7a at a higher
part of the bottom, as well as a side outlet 8 provided in the
bottom part of the tank 1. The tank 1 may also have an
intermediate outlet 9, preferably in its upper part.

While the extract can leave the tanks 1, 3 through this outflow
pipe system 7-11, a top plate 12 of the cover 6 may have mount-
ed thereon at least one inner feeding pipe 13 (Figures 2a and b).
As shown, a plurality of coaxial, vertically extending feeding
pipes 13 are arranged in order to provide for a more uniform
distribution of the solvent liquid. Moreover, by providing a
plurality of entrance ports or orifices the amount of flow
through each of them can be reduced, thus enabling a better
control of the flow which is desired at least within the inner
tank compartment 3. In this way, each of the feeding pipes may
have at least one feeding orifice distributing the extracting
medium throughout the peat bed to be extracted.

Preferably, each one of the pipes 13 has a different length and
may end in a collector. chamber 14 having at least two orifices
for distribution. More particularly, e.g. horizontal, lateral
pipes 15 extend from the collector chambers 14 to discharge the
solvent at different sites of the peat bed. The lateral pipes
15 can have asymetrically arranged side arms 16 each of which
is provided with at least one feeding orifice 17 so as to
result in a more uniform distribution while simultaneously
further reducing the amount of flow through each of the pipes.
For uniform distribution, it is preferred to have the distance
between the adjacent levels of lateral pipes 15 (which are
favorably arranged in at least two different levels) constant.



