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(54) Method and plant for the treatment of liquid organic waste material

(57) The invention relates to a method and a plant
for the treatment of an organic waste material (3a, 3b) in
a liquid form comprising subjecting the liquid to anaerobic
fermentation in a biogas reactor (9) resulting in a diges-
tate (17, 23) and subjecting the digestate (17, 23) to ul-
trafiltration (31) and reverse osmosis (45) wherein the
digestate (17, 23) from the biogas reactor (9) is centri-
fuged in a centrifugation step (25) resulting in a centrif-
ugate liquid fraction (29) that shows a content of dry mat-
ter lower than 3 %, and a centrifugate concentrate fraction
(27), before being subjected to ultrafiltration (31) and in
that the centrifugate concentrate fraction (27) is returned
to the biogas reactor (9).
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Description

[0001] The present invention relates to a method and
a plant for the treatment of organic waste with a fermen-
tation gas fermenter (or biogas reactor). The biometha-
nisation is an effective and ecologic method for the treat-
ment of organic wastes while producing energy in the
form of methane via methanogenic bacteria.
[0002] The methanation allows treating refuse and
waste as diverse as waste material, sewage sludge, an-
imal waste, food-processing industries waste, household
waste, agricultural waste, etc.
[0003] Liquid wastes can be treated by the methana-
tion even when they show suspended material or dry
matter, as animal waste (e.g. liquid manure) or sewage
sludge. Various wastes are used to be mixed during
methanation. For example agricultural wastes can be
mixed with animal wastes which contain fat showing a
high methanogene potential. Since the wastes are liquid
or treated to be liquid, a good homogeneity can be
achieved by agitating. The mixing operation typically oc-
curs in a pre-treatment tank. The mixed liquid waste is
then pumped to be directed to a biogas reactor where it
is subjected to anaerobic fermentation.
[0004] When the fermentation is completed the diges-
tate is extracted from the biogas reactor to be treated
and stabilized. The residue stemming from the metha-
nation of fermentable waste is comparable to compost
and can be used for food or non food cultures (e.g. mu-
nicipal green spaces). Also the digestate can be used for
manuring operation. Regrettably surfaces and the peri-
ods of manurings are limited and a solution must be found
to treat the continuous flow of digestate stemming from
the process of biomethanation. This is why it is looked
for treatment of the digestate in an environmentally and
economically acceptable way. One of the problems faced
by the skilled man in such treatement is to remove the
suspended material or dry matter from the liquid diges-
tate.
[0005] From prior art disclosed in DE102004030482,
the treatment process involves at least two stages of sed-
imentation (or decantation) of the digestate in order to
remove the maximum of suspended material or dry mat-
ter before it is subjected to ultrafiltration and reverse os-
mosis. In this process, a first sedimentation stage, which
can optionally take place in the biogas reactor, results in
the removal of the first sediment phase to be used as
compost. Optionally the first sediment phase is further
subjected to another sedimentation stage in order to re-
duce again its volume before being used as compost.
The first liquid phase is submitted to a second sedimen-
tation stage carried out with preference with flocculent.
The second liquid phase obtained is then submitted to
ultrafiltration whereas the second sedimented phase is
returned to the biogas reactor. A disadvantage of this
process is that the sedimentations stages take a lot of
time and do not allow a continuous treatment of the di-
gestate. More, as suspension material are difficult to sep-

arate from the liquid and in order to protect as much as
possible the ultrafilter membrane which is expensive, the
treatment of the digestate involves preferably the use of
flocculent which increase the costs.
[0006] To the contrary, US6368849 discloses a proc-
ess where no sedimentation is carried out on the diges-
tate before submitting it to the ultrafiltration stage. Ac-
cording to this process fibrous and particle of a size of
more than about 1 mm are removed from the waste ma-
terial before it enters the biogas reactor. After the fer-
mentation is done, the digestate is pumped to be directly
filtered by an ultrafiltration unit. Unfortunately, as a result
of the high content of suspended material in the digestate,
only a relatively small amount of liquid will exit the ultra-
filtration unit as particle-free permeate. The remainder is
recirculated to the biogas reactor. More, the ultrafilter will
require regular cleaning which can take about 4 to 6 hours
per day. During the cleaning of the membrane, the ultra-
filtration unit is not in operation.
[0007] The problem to be solved by the invention is to
find an economical process allowing a continuous and
efficient treatment of the digestate that overcome the
drawbacks of the prior art.
[0008] One aspect of the invention relates to a method
of treatment of an organic waste material in a liquid form
comprising subjecting the liquid to anaerobic fermenta-
tion in a biogas reactor resulting in a digestate and sub-
jecting the digestate to ultrafiltration and reverse osmosis
wherein the digestate from the biogas reactor is centri-
fuged in a centrifugation step resulting in a centrifugate
liquid fraction and a centrifugate concentrate fraction, be-
fore being subjected to ultrafiltration and in that the cen-
trifugate concentrate fraction is returned to the biogas
reactor.
[0009] As it will be seen later one of the advantages
of the centrifugation step is to reduce the volume of liquid
to be treated by the ultrafiltration unit without any loss of
organic material to be fermented and bacteria, at the
same time the centrifugation step allows to reduce, in a
continuous way and to a defined value, the content of
dry matter in the liquid subjected to ultrafiltration in order
to manage the ultrafiltration step in the best and econom-
ical way.
[0010] In a preferred embodiment of the invention, the
centrifugate liquid fraction contains a content of dry mat-
ter lower than 3 %, and preferably lower than 2 %.
[0011] In another preferred embodiment of the inven-
tion, the centrifugation step is configured so that the cen-
trifugate concentrate fraction represents about 20 to 50
% and with preference about 20 to 30 % in volume of the
digestate entering the centrifuge.
[0012] Preferentially, the centrifugate liquid fraction is
subjected to an ultrafiltration step resulting in a retentat
and an ultrafiltrate wherein the ultrafiltration step includes
regular inversion of the direction of circulation of the re-
tentat. With preference, the ultrafiltration step includes
backwashing by reversing the direction of the ultrafiltrate
flow through the membrane every half hour for a duration
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of one minute. With preference, the ultrafiltration step
includes regular wash by acid or sodium hydroxide per-
formed less than one time a day.
[0013] In a preferred embodiment of the invention, the
retentat of ulrafiltration and/or the products generated by
the backwashing are returned to the biogas reactor.
[0014] With preference, the ultrafiltrate is further sub-
jected to a reverse osmosis step after modification of its
pH by addition of acid. In a preferred embodiment, the
ultrafiltrate pH is lower than 8 after modifications.
[0015] With preference the reverse osmosis step in-
cludes regular wash of the membranes with water syn-
chronized with the wash of the ultrafiltration membrane.
[0016] Optionally, the digestate is subjected to a liquid/
solid separation before the centrifuge step. With prefer-
ence said liquid/solid separation remove solid particle
above 3 mm.
[0017] Another aspect of the invention relates to a plant
for treatment of an organic waste material in liquid form,
comprising a biogas reactor, an ultrafiltration unit and a
reverse osmosis unit wherein the plant comprise a cen-
trifuge to treat the digestate before the ultrafiltration unit
and means to redirect the centrifuge concentrate to the
biogas reactor. With preference the centrifuge is a solid
bowl centrifuge. Optionally the plant comprises means
for achieving a solid/liquid separation placed before the
centrifuge, with preference such means allow particles
over 3 mm being removed.
[0018] In a preferred embodiment of the invention the
plant further comprises a heat recovery equipment to re-
cover heat from the digestate at the exit of the biogas
reactor before the centrifuge and /or from the water at
the exit of the reverse osmosis unit.
[0019] Preferably the plant further comprises means
to redirect the retentat from the ultrafiltration unit and/or
the product of the backwashing of the ultrafiltration unit
to the biogas reactor.
[0020] It is understood from this definition that the in-
vention resides in the introduction of a continuous cen-
trifugation step in order to define and control the content
of dry matter in the liquid subjected to ultrafiltration. The
invention also consists in a continuous cleaning of the
ultrafiltration membrane adapted to the content of dry
matter in the liquid filtered. The invention consists in find-
ing the best compromise between the removal of dry mat-
ter and the protection of the ultrafiltration membranes.
The invention further consists in giving the opportunity
to completely destroy the organic material by subjecting
it to one, two or more cycles of fermentation within the
same biogas reactor.
[0021] The method and plant according to the inven-
tion are now described with reference to figure 1 of the
drawings which show a treatment plant according to the
invention.
[0022] With preference, the treatment plant comprises
a collection tank (1) for collecting the liquid waste material
(3a), with preference the collection tank (1) is provided
with agitating means (5). In the collection tank, the waste

material (3a) is collected and diluted by addition of water
(7). The diluted waste material is pumped to be led to the
biogas reactor (9) when the dry matter is at a concentra-
tion less than 12 %. The rate of 12 % allows the diluted
waste material to be pumped. However, according to the
invention, it is also possible to provide the biogas reactor
(9) directly with waste material (3b), when the dry matter
is at a concentration above 12 % for example from 25 to
35 % in the limit of one tenth of the total input. We remind
here that the dry matter refers to suspended material and
non-suspended material that can be found in the liquid
waste material (3a, 3b) to be fermented.
[0023] The anaerobic fermentation takes place in the
biogas reactor (9). The reactor (9) can be of important
size and contains about 2 000 to 11 000 m3 for example.
Biogas (11) produced by the fermentation is removed
from the reactor (9) via an outlet (13) at the top of the
reactor (9) vessel. The collecting of the biogas (11) is
done according to conventional methods known from the
skilled man and therefore not described any further in
the present description.
[0024] According to the invention, the biogas reactor
(9) is provided with agitating means (15) and recirculation
pumps (not represented in the drawing) in order to have
the liquid waste constantly in movement. This is to avoid
the sedimentation of the dry matter and the genesis of a
deposit in the bottom of the reactor (9). The constant
agitation of the liquid waste also avoids the genesis of a
film or a crust on the liquid surface that could disturb the
collect of the produced biogas (11) and in particular of
methane.
[0025] The residence time in the biogas reactor (9) will
vary depending on several factors, such as the nature of
the waste material (3a, 3b) for example. For pig manure
an average residence time is of about 20 days, whereas
for cattle slurry the average residence time is of about
60 days. With respect to the invention, the biogas reactor
(9) is provided with a steady flow of liquid waste material
that can be new material (3a, 3b) or recycled material
(27, 33, 37) as we will see later. In order to have a con-
tinuous process, the biogas reactor (9) is supplied with
a continuous flow of liquid waste material, and the same
volume of liquid is removed continuously as digestate
(17). The volume of the biogas reactor (9) and the rates
of flow entering and going out of the reactor (9) are cal-
culated to have the average desired residence time of
the waste liquid material in the reactor (9) for proceeding
with the fermentation.
[0026] So, once the anaerobic fermentation is done,
the digestate (17) contained in the biogas reactor (9) is
pumped to be treated according to the invention. Heat
recovery equipment (55) can be used on the digestate
(17) at the exit of the reactor (9). Depending on the liquid
waste material (3a, 3b) treated in the biogas reactor (9),
the digestate (17) may contain solid elements. For ex-
ample, pig manure may contain straw which is known to
be non-fermentable. Should the digestate (17) contain
such particles of above about 3 mm, it is preferred to
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remove them before the centrifuge step. This can be done
by a mechanical separator (19) or by filtration. The sep-
arator (19) can be a screw press or any other device that
allows a continuous liquid/solid separation. The removed
solid phase (21) that has been removed or filtered off can
be, for example, used as compost. It is understood that
this step is optional and may not be carried out for ex-
ample when the waste material is dropping. A three-way
valve (57) gives therefore the opportunity to provide the
centrifuge unit (25) directly with the digestate (17) or to
direct the digestate(17) to the separator (19).
[0027] The liquid phase (23) of the digestate (17) con-
taining the organic dry matter in suspension is directed
to the treatment unit to be treated according to the inven-
tion. The liquid phase (23) of the digestate (or the diges-
tate (17) when the removal of solid element is not nec-
essary) entering in the treatment unit may contain a con-
tent of dry matter of about 3 to 6 % or more in the form
of suspended particles.
[0028] According to the invention, the treatment unit
comprises a centrifuge unit (25), an ultrafiltration unit (31)
and a reverse osmosis unit (45).

The centrifugation step.

[0029] Centrifugation is done via a centrifuge (25) with
preference the centrifuge used is a solid bowl centrifuge.
One of the advantages of the use of such a centrifuge
(25) is to allow having a continuous treatment of the di-
gestate (17, 23). The function of the centrifugation step
is the clarification of the digestate (17, 23), i.e. to remove
a maximum of suspended dry matter before the ultrafil-
tration step. Indeed, before the centrifugation step the
liquid to be treated contains a content of about 3 to 6 %
or more of dry matter. The parameters of the solid bowl
centrifuge are adjusted to result in the determination of
a clarified liquid (29) that shows a content of less than 3
% and preferably less than 2 % of dry matter. This result
is obtained by the adjustment of the parameters of cen-
trifugation such as the residence time within the centri-
fuge, the differential speed of the scroll and the bowl
and/or the design of the scroll. The adjustment parame-
ters depend on the quality of the digestate (17, 23) and
vary accordingly. The adjustment of the centrifugation
parameters is done by the skilled man without excessive
difficulty. According to the invention the centrifuge will
centrifuge from 5 to 20 m3 of liquid per hour and with
preference about 15 m3 per hour.
[0030] The centrifugate concentrate (27) represents
about 20 to 50 % of the volume of the total liquid centri-
fuged. With preference the centrifugate concentrate (27)
represents about 20 to 30 % of the liquid treated, and
with preference about 20 %. The centrifugate concen-
trate (27) contains betwen 80 and 95 % of water, with
preference between 85 and 90 % of water. Preferably,
the centrifugate concentrate (27) contains 88 % of water.
The centrifugate concentrate (27) can be removed to be
used as compost. However, according to the invention

the centrifugate concentrate (27) is returned to the biogas
reactor (9).
[0031] By leading the centrifugate concentrate (27)
back to the biogas reactor (9), an improved degradation
of the organic component is obtained as well as an en-
hanced fermentation, since bacteria which are active in
the fermentation process are returned to the reactor (9).
In the biogas reactor (9), the suspended particles or dry
matter extracted from the centrifuge step will be further
destroyed in a new methanisation cycle. The dismissal
upstream to the dry material activated by methanogenic
bacteria contributes to grow the existing colony and
therefore to accelerate the methanation.
[0032] The content of carbon dioxide depends only on
the nature of the entering substratum (3a, 3b) and varies
according to the respective methanogenic potential. Eve-
ry substratum show a different methanogenic potential
given from 50 to 75 % of CH4 on average. In a preferred
embodiment of the process according to the invention
the centrifugate concentrate (27) is always recycled. The
recycling of the centrifugate concentrate (27) allows a
second methanisation cycle for the organic matter con-
tained. From this second methanisation it is expected to
produce approximately 10 % more of biogas (11) by the
fact of the residual fermentation.
[0033] Contrary to prior art where the residual fermen-
tation is done in a second biogas reactor, the invention
avoid the necessity of a second reactor or to proceed
with a two-stage fermentation process.
[0034] The contribution of the dry material in the biogas
reactor (9) is real time managed thanks to the big con-
centration of methanogenic bacteria associated with this
material and is thus fermented definitively during its sec-
ond or further passage in the biogas reactor (9). Because
of the choice of the centrifugation parameters, the proc-
ess according to the invention does not require the ad-
dition of flocculants to the centrifugate liquid fraction (29)
or clarified fraction. The clarified fraction (29) does not
need to be further filtered or to make a second pass into
the centrifuge (25) before being directed to the ultrafiltra-
tion unit. According to the invention, the clarified fraction
(29) contains a content of dry material lower than 3 %,
and with preference lower than 2 %. The clarified fraction
represents about 80 to 50 % of the liquid entering the
centrifuge. With preference the clarified fraction repre-
sent about 80 to 70 % of the liquid entering the centrifuge,
preferably it represents about 80 %.

The ultrafiltration step

[0035] The function of the ultrafiltration step is to obtain
from the centrifugate liquid fraction a particle-free per-
meate. Ultrafiltration is performed in an ultrafiltration unit
(31) using a tubular ultrafiltration membrane. The ultra-
filtration unit (31) is equipped with several modules with
plastic membranes of ultrafiltration working in tangential
ultrafiltration internal / external. The number of modules
depends on the size of the treatment plant. The separa-
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tion is performed at a pressure lower than 2 bars. In order
to protect as much as possible the membrane during the
filtering, the process according to the invention involves:

- Inversion of the direction of circulation of the retentat
(33), in order to minimize the accumulation of mate-
rial at the inlet of the membrane in the time.

- Regular backwashing by reversing the direction of
flow through the membrane in order to decrease the
clogging of membranes and so minimize the fall of
the flow of the ultrafiltrate (35) in the time.

[0036] The backwashing is realized by injection of a
specified quantity of ultrafiltrate (35) from the outside in-
ward hollow fibers composing modules. In backwashing,
the transmembrane pressure is periodically inverted by
the use of a secondary pump, so that permeate flows
back into the feed, lifting the fouling layer from the surface
of the membrane. The backwashing helps to decrease
the filter cake, a small layer which forms on the mem-
brane and limits the flow of permeate (35) through the
fiber.
[0037] The frequency and the duration of these back-
washing are defined according to the quality of the di-
gestate (17, 23) to treat. For example the frequency can
be every half hour for the duration of one minute.
[0038] In a preferred embodiment the product (37)
generated by these backwashing can be mixed with the
centrifugate concentrate (27) and be recycled in the bi-
ogas reactor (9) to be submitted to a second cycle of
methanisation. Indeed, this fraction (37) also contains
bacteria and dry matter.
[0039] According to the invention, a stage of wash by
acid or by sodium hydroxide (39) is planned. The acid or
the sodium hydroxide (39) is used to degrade mineral or
organic matters. We remind here that the digestate (17,
23) essentially consists of organic matters. The stage of
wash by acid or by sodium hydroxide takes 1 to 4 hours
and is performed on one part of the modules of the ultra-
filtration unit (31).
[0040] In order to have a continuous treatment of the
digestate (17, 23), the washing is not done over all the
modules at the same time. Therefore, during the wash-
ing, the ultrafiltration unit is still being usable. According
to the invention the ultrafiltration unit capacity is reduced
to about half of its initial capacity during the washing. This
allows a continuous treatment of the digestate (17, 23),
24 hours over 24. The washing step can be performed
every day. However according to the invention it is per-
formed less than one time a day. Indeed, the low rate of
dry matter entering the unit of ultrafiltration added to the
regular inversion of the retentat and the backwashing of
the membrane allows to limit down time of the ultrafiltra-
tion module in order to be washed.
[0041] The ultrafiltrate (35) is then sent towards a unit
of reverse osmosis (45) having undergone a modification
of the pH by addition of acid (43) in a tank (41). After
modification the pH must be lower than 8.

The reverse osmosis

[0042] The reverse osmosis step is performed in a re-
verse osmosis unit (45) by a conventional spiral reverse
osmosis membrane unit. The reverse osmosis can be
either performed as a batch process or a continuous proc-
ess. In a preferred embodiment the reverse osmosis is
performed as a continuous process. It consists in two
passes.
[0043] In the first pass (45 a) of reverse osmosis, the
ultrafiltrate is divided into two parts:

- The permeat (49) that crosses the membrane and
is cleared of the major part of its ions before being
managed towards the second pass (45b).

- The retentat (47) which does not cross the mem-
brane and contains all the reserved compounds, is
evacuated to be valued because rich in mineral salts
and ammonium. The retentat (47) is treated by vac-
uum evaporation (59) using the heat recovery of the
system in order to get solid fertilizer (61).

[0044] In the second pass (45b), the principle is iden-
tical to the first one, but the quality of the obtained per-
meat (53) is compatible with a discharge in the natural
environment. The retentat (51) can be recycled at the top
of the first pass (45a).
[0045] According to the invention, a stage of wash of
the membranes by water or by acid or by sodium hydrox-
ide is regularly planned. This stage is managed in order
to allow a continuous process. With preference the stage
of wash of the reverse osmosis unit (45) is synchronize
with the stage of wash of the ultrafiltration unit (31) by
sodium hydroxide or by acid.
[0046] The water (53) extracted from the module of
reverse osmosis has a pH included between 5,2 and 7.
The pH varies according to the quality of the digestat (17,
23). The water (53) is little mineralized water, thus it will
be needed very few products for a rectification of pH if
necessary. The temperature of the water is between 35
and 40 °C. A heat recovery equipment (55) can be used
on the water before it is released.
[0047] An important advantage of the treatment plant
described above is that the entire liquid/solid separation
steps are taken after the biogas reactor (9) and that the
process is continuous.

Example

[0048] A biogas reactor (9) of 10654 m3 is continuously
provided with new liquid waste material with a rate of flow
of 10 m3/h. The biogas reactor (9) is also provided with
recirculating liquid material from the digestate treatment
process according to the invention. The total liquid ma-
terial rate of flow (new liquid waste material added to
recirculating added material) is 17,8 m3/h. The same
amount of liquid as digestate (17) is pumped from the
biogas reactor (9) with the same rate of flow of 17,8 m3/h
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in order to keep the liquid level constant in the biogas
reactor (9).
[0049] The digestate (17) is subjected to the centrifu-
gation step (25) where the centrifugate concentrate (27)
is returned to the biogas reactor (9) with a rate flow of
4,1 m3/h. In this example, 23 % of the volume of the liquid
subjected to the centrifugation step (25) is returned to
the biogas reactor (9) whereas 77 % corresponding to
the liquid fraction (29), with a content of less than 2 % of
dry matter, is led to the ultrafiltration step (33).
[0050] The ultrafiltration unit (33) is provided with the
liquid fraction (29) from the centrifuge (25) with a rate
flow of 13,7 m3/h. The retentat (33) of ultrafiltration is
recycled to the biogas reactor (9) with a rate flow of about
0,4 m3/h. The permeate (or ultrafiltrate) (35) is directed
to an intermediate tank (41) with a rate flow of about 13,3
m3/h. From this intermediate tank (45) a flow of permeate
(35) is pumped to be used for backwashing the ultrafil-
tration membrane. The product of the backwashing is
returned to the biogas reactor (9) with a global rate flow
of 3,3 m3/h. Therefore the global recycled material rate
flow is 7,8 m3/h. It should be appreciated that the back-
washing recycled material represents about 42 % of the
total volume of the recycled liquid. From the volume
pumped from the biogas reactor (9) about 74 % will exit
the ultrafiltration unit as particle-free permeate. Due to
the backwashing process only 56 % of the initial volume
pumped from the biogas reactor (9) is subjected to re-
verse osmosis (45).
[0051] The ultrafiltrate (35) is acidified in the interme-
diate tank (41) with addition of sulfurous acid to a pH
lower than 8. The ultrafiltrate (35) is then pumped with a
rate flow of about 10 m3/h. It is added with about 2,1 m3/h
of liquid material (51) recycled from the second stage
(45b) of reverse osmosis. The total rate flow entering the
first stage (45a) of reverse osmosis is therefore 12,1
m3/h.
[0052] From the first stage of reverse osmosis (45a),
the retentat (47) is extracted with a flow rate of 1,6 m3/h.
The permeate (49) is directed to the second stage (45b)
of reverse osmosis with a rate flow of 10,5 m3/h. The
concentrate (51) of this second stage is recycled in the
first stage (45a) with a rate flow of 2,1 m3/h whereas the
recycled water (53) exits the treatment unit with a rate
flow of 8,4 m3/h.
[0053] The invention is not limited to the embodiments
which have been described above solely by way of ex-
ample and includes all the embodiments that the skilled
man can envisage within its given definition.

Claims

1. Method of treatment of an organic waste material
(3a, 3b) in a liquid form comprising subjecting the
liquid to anaerobic fermentation in a biogas reactor
(9) resulting in a digestate (17, 23) and subjecting
the digestate (17, 23) to ultrafiltration (31) and re-

verse osmosis (45) characterized in that the diges-
tate (17, 23) from the biogas reactor (9) is centrifuged
in a centrifugation step (25) resulting in a centrifugate
liquid fraction (29) and a centrifugate concentrate
fraction (27), before being subjected to ultrafiltration
(31) and in that the centrifugate concentrate fraction
(27) is returned to the biogas reactor (9).

2. Method according to claim 1 characterized in that
the centrifugate liquid fraction (29) contains a content
of dry matter lower than 3 %, and with preference
lower than 2 %.

3. Method according to claim 1 or 2 characterized in
that the centrifugation step (25) is configured so that
the centrifugate concentrate fraction (27) represents
about 20 to 50 % and with preference about 20 to
30 % in volume of the digestate (17, 23) entering the
centrifuge.

4. Method according to any of claim 1 to 3 character-
ized in that the centrifugate liquid fraction (29) is
subjected to an ultrafiltration step (31) resulting in a
retentat (33) and an ultrafiltrate (35), wherein the ul-
trafiltration step includes regular inversion of the di-
rection of circulation of the retentat (33).

5. Method according to any of claim 1 to 4 character-
ized in that the centrifugate liquid fraction (29) is
subjected to an ultrafiltration step (31) wherein ultra-
filtration step includes backwashing by reversing the
direction of the ultrafiltrate (35) flow through the
membrane every half hour for a duration of one
minute.

6. Method according to any of claim 1 to 5 character-
ized in that the ultrafiltration step (31) includes reg-
ular wash by acid or by sodium hydroxide (39) per-
formed less than one time a day.

7. Method according to claim 4 or 5 characterized in
that the retentat (33) of ulrafiltration and/or the prod-
ucts (37) generated by the backwashing are returned
to the biogas reactor (9).

8. Method according to any of claim 1 to 7 character-
ized in that the ultrafiltrate (35) is further subjected
to a reverse osmosis step after modification of its pH
by addition of acid (43), with preference the ultrafil-
trate pH is lower than 8 after modifications.

9. Method according to any of claim 1 to 8 character-
ized in that the reverse osmosis step (45) includes
regular wash of the membranes with water synchro-
nized with the wash of the ultrafiltration membrane.

10. Method according to any of claim 1 to 9 character-
ized in that the digestate is subjected to a liquid/
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solid separation (19) before the centrifuge step (25),
with preference said liquid/solid separation (19) re-
moves solid particle above 3 mm.

11. Plant for treatment of an organic waste material in
liquid form, comprising a biogas reactor (9), an ul-
trafiltration unit (31) and a reverse osmosis unit (45)
characterized in that the plant comprises a centri-
fuge (25) to treat the digestate (17,23) before the
ultrafiltration unit (31) and means to redirect the cen-
trifuge concentrate (27) to the biogas reactor (9).

12. Plant according to claim 11 wherein the centrifuge
(25) is a solid bowl centrifuge.

13. Plant according to claim 11 or 12 characterized in
that it further comprises means (19) for achieving a
solid/liquid separation before the centrifuge (25),
with preference such means allow particles over 3
mm being removed.

14. Plant according to any of claim 11 to 13 character-
ized in that it further comprises a heat recovery
equipment (55) to recover heat from the digestate
(17, 23) at the exit of the biogas reactor (9) before
the centrifuge (25) and /or from the water (53) at the
exit of the reverse osmosis unit (45).

15. Plant according to any of claim 11 to 14 character-
ized in that it further comprises means to redirect
the retentat (33) from the ultrafiltration unit (31)
and/or the product (37) of the backwashing of the
ultrafiltration unit (31) to the biogas reactor (9).
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