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Description

BACKGROUND

[0001] The present invention relates to the treatment of the primary sludge that is produced from waste water treatment
facilities such as a pulp mill or a pulp and paper mill, wherein cellulose fibers are a significant portion of the solid waste.
It further relates to a process of using the primary sludge resulting from the waste water in the production of cellulosic
ethanol. It further relates to the use of the primary sludge in the manufacture of recycled linerboard.
[0002] The manufacture of paper involves blending, in water, a pulp material (generally cellulose fiber) with fillers,
such as clay, and other additives to create a stock slurry mixture referred to herein as a pulp. The pulp is then processed
through a papermaking machine to form a sheet. The water is then extracted from the sheet and the sheet is then
pressed and dried, thereby forming a paper product. The extracted water or industrial effluent stream, contains an amount
of waste solids, which is mostly fiber and filler material.
[0003] The industrial effluent stream containing these waste solids that cannot be directly recycled by, for example,
paper mill "saveall" devices, are conveyed by the sewerage system to a waste water treatment plant facility. The industrial
effluent stream goes through a series of operations depending on the particular set-up of the waste water treatment
facility, to concentrate and dewater the waste solids producing a sludge. Ultimately, the industrial effluent stream is
passed through a filter press, wherein the waste solids are concentrated into a primary sludge and the filtered waste
water from the press is further processed in an aeration pond producing a secondary or bacteria activated sludge,
containing biological waste and water that is fit for discharge or reuse.
[0004] However, the largest portion of this stream is the primary sludge produced from the waste water treatment
plants. After dewatering, the solids are contained in a concentrated, typically 40%-60% solids sludge. The main com-
ponents of this sludge are cellulosic fibers and filler material such as clays and silicates.
[0005] As mentioned above, the filtered water after separation from the primary sludge still contains dissolved or finely
suspended organic matter which needs to be reduced in order for safe discharge. This stream is further treated in an
activated sludge process and sent to an aeration pond. The secondary sludge which is the product of the biological
process is usually disposed of in landfills. Some papermaking processes recycle primary sludge, however, in addition
to issues with strength properties, paper sludge has been found to adversely affect sizing and cause size reversion.
[0006] "Sludge" is a generic term for the solid residue that results from pulp and papermaking. Sludge is typically
produced at two steps in the process of treating the effluent water from the industrial facility. Primary sludge, containing
most of the suspended solids in the effluent stream, is recovered by the first stage of the processing at the primary
clarifier. Primary clarification is usually carried out by sedimentation or through a filter press, but can also be performed
by dissolved air flotation. In sedimentation, the waste water to be treated is pumped into large settling tanks, with the
solids being removed from the tank bottom. These solids can range from 1.5% to 6.5% depending on the characteristics
of the material. The overflow, or clarified water, is passed on for secondary treatment.
[0007] If the industrial effluent is passed through a filter press the primary sludge is collected and the filtered effluent
piped back into the process for secondary treatment.
[0008] The waste water resulting from the separation of the primary sludge usually contains dissolved organic materials
as well as some portion of finely suspended solids. These need to be reduced or eliminated before the water stream
can be safely discharged or reused. Secondary treatment is usually a biological process in which micro-organisms
convert the waste to carbon dioxide and water while consuming oxygen. The resulting solids are then re- moved through
clarification as in the primary treatment. The resulting secondary or biological sludge is sent to settling pond. In general,
primary sludge is easier to dewater than the secondary or biological sludge resulting from the second stage. This
secondary or biological sludge is typically sent to a landfill.
[0009] The paper industry currently uses several methods to dispose of the sludge that pulp and paper production
generates, such as landspread in the summer when the fields are accessible and incinerate for steam production during
the winter when steam demand is greater. Currently, most sludge produced by pulp mills or pulp and paper mills is
dewatered and landfilled. These landfills can be industrial landfills that are constructed and operated by the mills or they
can be independently owned, requiring the mills to pay a "tipping fee" for sludge disposal. Current landfills are reaching
capacity and new ones are difficult to site and construct because of more stringent environmental requirements. Some
processes are described in US 3 573 202 A, CN 101 891 290 A and US 5 478 441 A.
[0010] Some alternative processes, such as fluidized bed systems, seem to be more environmentally friendly. Micro-
biological treatment is still relatively new and is yet to be used on a large scale. Alternative uses for sludge ash, such
as bricks and cement, are an excellent option if a user can be found near the mill and if long term contracts can be
acquired. New products developed from pulp and paper mill sludge, however, need to have a market to make them
economically feasible. It does not make sense to develop and create products for which there is no market.
[0011] Even though there are several applications where the cellulose fiber in the primary sludge can be used for
economic benefit such as for ethanol production or for recycle cellulose products, the main impediment is that the fibers
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in the primary sludge are quickly degraded by biological agents present naturally in the system. This reduces the value
of the fiber in the sludge. In order to mitigate the biodegradation of the fibers it is desirable to add a preservative to the
effluent water prior to the separation. However, the preservative will also reside in the waste water after the separation
process and thus reduce the potency of the biological agents in the secondary treatment step. Thus, it is desirable to
have a preservative that will substantially reduce the biodegradation of the cellulose fibers in the primary sludgy without
affecting the kinetics of COD reduction in the secondary biological treatment step of the waste water. While there have
been attempts to treat the sludge using various compositions and processing techniques, there is still a need to find new
processes and applications wherein the primary sludge can be used as a renewable source of new products, while
maintaining the efficacy of the secondary treatment step

BRIEF SUMMARY OF THE INVENTION

[0012] The essential features of the invention are described in independent claims 1, 6, 7 and 8. Preferred embodiments
are provided in dependent claims 2-5, 9-10. Provided is a process of treating an industrial effluent or waste water stream
containing cellulosic fibers and producing a primary sludge from the effluent stream for use in the production of cellulosic
ethanol.
[0013] Also provided is a process of using the primary sludge in the manufacture of recycled linerboard or cardboard,
which terms are used interchangeably hereinafter.
[0014] More particularly, the process involves adding a preservative comprising benzalkonium chloride; sodium hy-
pochlorite; and oxitetracycline, to an industrial effluent stream, from a pulp mill or a pulp and paper mill, concentrating
the waste solids effluent stream into a primary sludge and a filtered waste water that is further processed and clarified.
The primary sludge can then be used in the production of cellulosic ethanol or the manufacture of recycled cardboard
or linerboard.
[0015] Finally, provided is a process of treating an industrial effluent stream at a waste water treatment facility with a
preservative wherein the bio-organic activity in an aeration or waste treatment pond of the waste water facility is unaffected.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Figure 1 shows a schematic of a typical waste water processing facility.

DETAILED DESCRIPTION OF THE INVENTION

[0017] The present process provides for the treatment of an industrial effluent stream at a waste water treatment
facility, wherein the primary sludge that is produced can be used in the production of cellulosic ethanol. The process
also allows for the primary sludge to be used in the manufacture of recycled cardboard or linerboard. The current process
can be used in any industrial effluent stream that contains at least 20% by weight cellulosic fiber, such as those produced
by a pulp mill or a pulp and paper mill.
[0018] In the current process, a preservative comprising a formulation of benzalkonium chloride; sodium hypochlorite;
and oxitetracycline, is added to an industrial effluent stream prior to, or at the filter press producing the primary sludge
or a combination thereof, at a waste water treatment plant. More particularly, the amount of benzalkonium chloride
relative to the total actives can be from 40-75%, the amount of sodium hypochlorite can be from 8-20% and the amount
of oxitetracycline can be from 0.1-1%. The effluent is filter pressed producing a primary sludge and a filtered waste water
effluent stream. The primary sludge can then be used in the production of cellulosic ethanol or recycled cardboard. The
filtered waste water effluent is further processed in a biological (activated sludge) process wherein the residual organic
matter in the waste water is consumed by bioorganisms and clarified, further separating the biological waste solids from
the waste water. The clarified waste water is discharged back into the environment and the waste solids returned to the
aeration tank, to keep working as activated sludge. The excess of this sludge, goes to the sludge thickener and after for
a centrifuge, producing a secondary or biological sludge that is usually sent to a landfill. The centrifugal wastewater can
be returned to the aeration tank to be process again.
[0019] In a preferred process, referring to Figure 1, an industrial effluent stream (2) is discharged from an industrial
facility (1), to a waste water treatment facility (23). In this particular version, the industrial effluent stream goes through
a first decanter (3), which begins to concentrate the waste solids. The waste water goes through additional processing
such as a cooling tower (13), aeration pond where the microbiological organisms break down the organic material (14),
a second decanter (15), a clarifier (21) and ultimately discharged, for example, into a river (22). In Figure 1, the waste
solids continue through a drum pre-thickener (4), these are mainly used for dewatering paper machine broke and pre-
thickening reject pulp. The preservative (8) can be added anywhere in the system prior to the filter press or at the filter
press of a combination thereof. In Figure 1, the preservative (8) is added at the drum pre-thickener (4) and/or the press
section (5). The filtered effluent (7) is piped back into the industrial effluent stream, for example after the cooling tower
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(13), for secondary processing.
[0020] The sludge resulting from the filter press is considered a primary sludge (6) and can have a consistency of
from about 30% to about 60% solids, and wherein the fiber comprises at least about 20% by dry wt. of the sludge, can
be about 35% fiber and may be about 45% fiber by dry wt. sludge.
[0021] The preservative (8) is a formulation that comprises benzalkonium chloride; sodium hypochlorite; and oxitet-
racycline. More particularly, the amount of benzalkonium chloride relative to the total actives can be from 40-75%, the
amount of sodium hypochlorite can be from 8-20% and the amount of oxitetracycline can be from 0.1-1%. In Figure 1,
the preservative is added at the drum pre-thickener (4) and/or the filter press (5). However, it can be added at other
locations prior to those places. The preservative can be added in an amount of from about 100 parts-per-million (ppm)
to about 1000 ppm by dry wt. sludge.
[0022] The filtered effluent (7) in Figure 1, is piped back into the system and mixed back in with the waste water coming
from the first decanter (3) and cooling tower (13). The effluent continues through an aeration pond (14), which provides
an effective means of removing the organic components and moving solids to create controlled mixing patterns, and
through a second decanter (15). The second decanter (15) further separates the solid waste from the waste water
creating a sludge that is further processed and a clarified effluent (21). The clarified effluent (21) is then discharged, for
example, into a river (22).
[0023] The excess of this sludge that return to aeration tank (16) is further thickened (17) prior to being pumped into
a holding tank (18), and after into a centrifuge, creating the secondary sludge. The secondary sludge can be optionally
treated with preservative prior to being discharged into a landfill. Figure 1, shows the optional preservative being added
before and after the secondary sludge thickener (17). The optional preservative can be used to help keep bacterial
counts at acceptable levels. Generally, when using the plating method, bacterial counts should not exceed 100,000.
[0024] An industrial waste facility can be configured in many different ways. For example, the filtered effluent (7), as
well as effluent from the centrifuge (19), could be piped back into the system at an equalizer tank (not shown) prior to
the cooling tower (13). From the cooling tower the effluent would go through the same process as described wherein
the effluent goes through an aeration unit (14) followed by the second decanter (15) wherein the sludge is recycled (16)
back to the aeration unit (14), with any excess sludge going to the secondary sludge thickener (17) and centrifuge (19)
producing a secondary or activated sludge, which is generally sent to a landfill (20). The effluent from the centrifuge (19)
can then be recycled back into the process before or after the cooling tower.
[0025] As mentioned above, the waste solids that are collected in the secondary sludge thickener (17), after the second
decanter (15), can be optionally treated prior to, during, or after going through the secondary sludge thickener (17) or a
combination thereof. In preferred embodiments, the dosage of the secondary sludge with the preservative can be from
0 to about 1,200ppm.
[0026] The following examples further illustrate the current process, and they are not intended to be in any way limiting
to the scope of the process as claimed.

EXAMPLES

Example 1

[0027] The following was performed to evaluate the efficiency of the preservative for the control of bacteria. Primary
sludge samples were collected from a pulp and papermill wastewater, and analyzed by the plating method described
below, with a culture medium means of culture PCA (Plate Count Agar) to the growth of total bacteria.
[0028] The cultivation plating or plating reveals the number of microorganisms able to multiply and form colonies in
appropriate culture media and under suitable incubation conditions. Each colony developed is originating from a func-
tioning unit.

Preparation of samples

[0029] One hundred grams of primary sludge was added to two 200 ml Erlenmeyer flasks Sample 1 was of the primary
sludge without using the preservative, and Sample 2 was of the primary sludge with 500 ppm of preservative. For each
Erlenmeyer flask, six sterilized test tubes were prepared by adding 9 milliliter (ml) of distilled water to each test tube.
One ml of the Sample 1 and 2, respectively was transferred to the first test tube. The first test tube is agitated and a 1
ml of sample was removed and put in the next or second test tube and agitated and a 1 mil sample taken from the
second test tube and placed in a third test tube, and so on to the sixth tube.
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Surface plating method - "Spread Plate"

[0030] We merged the medium (pass the material from a solid to a liquid phase) in an autoclave (this can also be
done by microwave); the cast cultures for each of Sample 1 and Sample 2, was distributed in petri dishes and allowed
to set; Add with a pipette, 0.1 milliliter (ml) of each sample, for all the dilutions prepared, of the surface of the petri dishes;
use a sterilized Drigalsky strap to spread the sample over the surface of the merged medium in the Petri dishes. The
cultures were incubated for 48 to 72 hours at 35 °C until the colonies were completely developed, which was generally
after 48 to 72 hours, and counted the colonies formed in colonies counter.
[0031] Test Results have shown that the primary sludge without the preservative had a bacterial count of 300,000,
while the primary sludge having been treated with the current preservative had a bacterial count of 5,000. The current
preservative inhibited bacterial growth by reducing the bacterial population hundred fold, compared to the primary sludge
without the preservative being added.

Example 2 - Measure of the level of DO

[0032] Waste water effluent plants use aeration tanks to suspend microorganisms in wastewater. After leaving the
primary treatment stage, sewage is pumped into aeration tanks. The sludge is loaded with microorganisms and mixed
with air or pure oxygen. As air is forced into the aeration basins, it increases the activity of these microorganisms and
helps keep the organic waste thoroughly mixed. Dissolved oxygen (DO) is added to the aeration basin to enhance the
oxidation process by providing oxygen to aerobic microorganisms so they can successfully turn organic wastes into
inorganic byproducts or "activated" sludge. Most plants maintain about 1.5 milligrams per liter (mg/L) to about 3.5mg/L
of DO so the microorganisms contained inside the activated sludge can also get oxygen.
[0033] A dissolved oxygen sensor, Model 499ADO, from Emerson Process Management, was used in performing the
following testing. Oxygen diffuses through the gas-permeable membrane of the sensor and reduced at the cathode.
This produced a current between the anode and cathode, which was measured by model 54eA Amperometric Analyzer,
manufactured by Emerson Process Management.
[0034] The aeration system of the process was monitored for DO level increases or decrease. If suddenly the level of
DO increases to more than 3.5 mg/L, without there having been any change in the aeration system, is a sign that the
residual preservative in the filtered effluent is affecting the viability of the bacteria in the activated sludge. In the current
testing using the preservative, the average DO was 3.0 mg/L, indicating the preservative was not affecting the viability
of the bacteria in the activated sludge.

Example 3 - Measure of the level of BOD

[0035] Biochemical oxygen demand (BOD) (also called biological oxygen demand) is the amount of dissolved oxygen
needed (i. e., demanded) by aerobic biological organisms to break down organic material present in a given water sample
at certain temperature over a specific time period. The BOD value is most commonly expressed in milligrams of oxygen
consumed per liter of sample during 5 days of incubation (hereinafter referred to as BOD5) at 20°C and is often used
as a surrogate of the degree of organic pollution of water.
[0036] The BOD5 can be used as a gauge of the effectiveness of wastewater treatment plants. It is listed as a con-
ventional pollutant in the U.S. Clean Water Act.

Dilution method

[0037] Method 5210B in the Standard Methods for the Examination of Water and Wastewater is a standard method
recognized by the U.S. Environmental Protection Agency (EPA). In order to obtain BOD and dissolved oxygen (DO)
concentrations in a waste water effluent sample, the sample is measured before and after the incubation period of the
sample as prepared above, and appropriately adjusted by the sample corresponding dilution factor (i.e. test tube dilutions
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1-6).
[0038] The analysis is performed using 300 milliliter (ml) incubation bottles in which buffered dilution water is dosed
with seed microorganisms and stored for 5 days in the dark room at 20°C to prevent DO production via photosynthesis.
The dilution of the dissolved oxygen (DO) consumption during sample incubation is typically between 40% and 70% of
the initial DO. In addition to the various dilutions of BOD samples, dilution water blanks, glucose glutamic acid (GGA)
controls, and seed controls can also be used. The dilution water blank is used to confirm the quality of the dilution water
that is used to dilute the other samples. This is necessary because impurities in the dilution water may cause significant
alterations in the results. The GGA control is a standardized solution to determine the quality of the seed, where its
recommended BOD5 concentration is 198mg/L 6 30.5mg/L. For measurement of carbonaceous BOD (cBOD), a nitrifi-
cation inhibitor is added after the dilution water has been added to the sample. The inhibitor hinders the oxidation of
ammonia nitrogen, which supplies the nitrogenous BOD (nBOD). When performing the BOD5 test, it is conventional
practice to measure only cBOD because nitrogenous demand does not reflect the oxygen demand from organic matter.
This is because nBOD is generated by the breakdown of proteins, whereas cBOD is produced by the breakdown of
organic molecules.
[0039] Most pristine rivers will have a 5-day carbonaceous BOD5 below 1 mg/L. Moderately polluted rivers may have
a BOD5 value in the range of 2mg/L to 8mg/L. Municipal sewage that is efficiently treated by a three-stage treatment
process would have a BOD5 value of about 20mg/L or less.
[0040] The BOD was monitored at a facility before and after the addition of the preservative to the system. Testing
showed an average BOD of 619mg/L at the beginning of the waste water treatment process, and was 9mg/L in the final
treated effluent, i.e. a reduction of more than 98% of BOD.
[0041] If suddenly the level of BOD in the final effluent became higher than the reference values, it would indicate that
the preservative is affecting the viability of the bacteria in the activated sludge, but if the levels of BOD are according to
the reference values, this would indicated the preservative is not affecting the bacteria count. When the reduction of
BOD is higher than 98%, and the level of BOD in the final effluent is much less than the reference values, indicates the
preservative is not affecting the viability of the bacteria in the activated sludge and the treatment in general.

Example 4 - Measure of the level of nitrogen (ammonia)

[0042] Ammonia nitrogen can be determined directly by colorimetric methods. However, the approved method for
wastewater effluent is preliminary distillation of the ammonia into an acid absorbing solution for colorimetric, titrimetric
or specific ion electrode determination. If the preliminary distillation step is omitted, comparison data must be available
in the laboratory indicating no need for this step.
[0043] Standard Method 351.2 of the EPA can be used to measure Total Kjeldahl Nitrogen (TKN), which is an analysis
to determine both the organic nitrogen and the ammonia nitrogen contained in a sample of biological sludge. The analysis
involves a preliminary digestion to convert the organic nitrogen to ammonia, then distillation of the total ammonia into
an acid absorbing solution and determination of the ammonia by an appropriate method, such as the method mentioned
above.
[0044] Testing was done on the level of total nitrogen in the final effluent of a waste water treatment facility. Acceptable
levels must be lower than 30mg/L, and the level of ammonia nitrogen must be lower than 20mg/L for discharging into
the environment. Testing showed when using the current preservative the average level of ammonia nitrogen in the final
treated effluent was at a level of 2.6 mg/L well below the acceptable levels.
[0045] If suddenly the level of nitrogen in the final effluent remains higher than the typical values, this indicates that
the residual preservative in the filtered effluent is affecting the viability of the bacteria in the activated sludge. If the level
of nitrogen is very low, and the level of BDO is low, indicates the level of preservative in the filtered effluent is sufficient.
In the current test, the level of ammonia nitrogen was much less than the reference, 2.6 mg/L versus 20 mg/L. The
results demonstrate that the current preservative is not affecting the viability of the bacteria in the activated sludge and
the waste water treatment in general.

Claims

1. A process for preparing a primary sludge, to be used in the manufacture of cellulosic ethanol or to be used in the
manufacture of recycled linerboard, from industrial water effluent from a pulp mill or pulp and paper mill, including
the step of treating the effluent with a chemical composition comprising benzalkonium chloride; sodium hypochlorite;
and oxitetracycline.

2. The process according to claim 1, wherein the preservative is added to the effluent stream in an amount of from
about 100 parts-per-million (ppm) to about 1,000ppm.
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3. The process according to claims 1 or 2, wherein the amount of benzalkonium chloride relative to the total actives
is from 40-75%, the amount of sodium hypochlorite is from 8-20% and the amount of oxitetracycline is from 0.1-1%.

4. The process according to any one of claims 1-3, wherein the preservative is added to the effluent stream prior to a
filter press or wherein the preservative is added to the industrial effluent stream at the filter press, the method
optionally further comprising adding the preservative to the secondary sludge, wherein bio-organism activity in the
aeration pond is unaffected by the preservative.

5. A process for preparing cellulosic ethanol comprising preparing a primary sludge from industrial effluent stream
from a pulp mill or a pulp and paper mill, as defined in any of claims 1 to 4, and using the resulting primary sludge
in the production of ethanol, wherein, optionally, the solids of the primary sludge comprises at least 20% by weight
cellulosic fiber.

6. Use of a chemical composition comprising benzalkonium chloride; sodium hypochlorite; and oxitetracycline, for
treating industrial waste effluent from a pulp mill or pulp and paper mill.

7. A preservative for treating industrial waste effluent from a pulp mill or pulp and paper mill, comprising benzalkonium
chloride; sodium hypochlorite; and oxitetracycline.

8. A primary sludge for use in the manufacture of cellulosic ethanol or recycled linerboard obtainable by the process
of any one of claims 1 to 4.

9. The primary sludge according to claim 8, wherein the solids of the primary sludge comprises at least 20% by weight
cellulosic fiber.

10. The primary sludge according to claim 8 or 9, wherein the primary sludge is at least 40% by weight solids.

Patentansprüche

1. Verfahren zur Herstellung eines Primärschlamms, der bei der Herstellung von cellulosischem Ethanol oder bei der
Herstellung von recyceltem Deckenpapier verwendet werden soll, aus industriellem Abwasser aus einer Zellstoff-
fabrik oder einer Zellstoff- und Papierfabrik, einschließlich des Schritts der Behandlung des Abwassers mit einer
chemischen Verbindung, umfassend Benzalkoniumchlorid, Natriumhypochlorit und Oxitetracyclin enthält.

2. Verfahren gemäß Anspruch 1, wobei das Konservierungsmittel dem Abwasserstrom in einer Menge von etwa 100
ppm bis etwa 1.000 ppm zugesetzt wird.

3. Verfahren gemäß Anspruch 1 oder 2, wobei die Menge an Benzalkoniumchlorid im Verhältnis zu den gesamten
Wirkstoffen 40 - 75 %, die Menge an Natriumhypochlorit 8 - 20 % und die Menge an Oxitetracyclin 0,1 - 1 % beträgt.

4. Verfahren nach einem der Ansprüche 1 bis 3, wobei das Konservierungsmittel dem Abwasserstrom vor einer Fil-
terpresse zugegeben wird oder wobei das Konservierungsmittel dem industriellen Abwasserstrom an der Filterpresse
zugegeben wird, wobei das Verfahren wahlweise weiterhin die Zugabe des Konservierungsmittels zum Sekundär-
schlamm umfaßt, wobei die Aktivität der Bioorganismen im Belüftungsbecken durch das Konservierungsmittel nicht
beeinflußt wird.

5. Verfahren zur Herstellung von cellulosischem Ethanol, umfassend die Herstellung eines Primärschlamms aus einem
industriellen Abwasserstrom aus einer Zellstofffabrik oder einer Zellstoff- und Papierfabrik, wie in einem der An-
sprüche 1 bis 4 definiert, und die Verwendung des resultierenden Primärschlamms bei der Herstellung von Ethanol,
wobei gegebenenfalls die Feststoffe des Primärschlamms mindestens 20 Gew.-% Cellulosefasern enthalten.

6. Verwendung einer chemischen Verbindung, die Benzalkoniumchlorid, Natriumhypochlorit und Oxitetracyclin um-
fasst, zur Behandlung von Industrieabwässern aus einer Zellstoff- oder Zellstoff- und Papierfabrik.

7. Konservierungsmittel zur Behandlung von Industrieabwässern aus einer Zellstoff- oder Zellstoff- und Papierfabrik,
das Benzalkoniumchlorid, Natriumhypochlorit und Oxitetracyclin umfasst.
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8. Primärschlamm zur Verwendung bei der Herstellung von cellulosischem Ethanol oder recyceltem Deckenpapier,
erhältlich durch das Verfahren gemäß einem der Ansprüche 1 bis 4.

9. Primärschlamm gemäß Anspruch 8, wobei die Feststoffe des Primärschlamms mindestens 20 Gew.-% Cellulose-
fasern umfassen.

10. Primärschlamm gemäß Anspruch 8 oder 9, wobei der Primärschlamm mindestens 40 Gew.-% Feststoffe enthält.

Revendications

1. Procédé de préparation d’une boue primaire, destinée à être utilisée dans la fabrication d’éthanol cellulosique ou
à être utilisée dans la fabrication de carton doublure recyclé, à partir d’effluents industriels Z d’une usine de pâte à
papier ou d’une usine de pâte et papier,
comprenant l’étape consistant à traiter les effluents avec une composition chimique y compris du chlorure de ben-
zalkonium, de l’hypochlorite de sodium ; et de l’oxytétracycline.

2. Procédé selon la revendication 1, dans lequel le conservateur est ajouté au flux d’effluents dans une quantité allant
d’environ 100 parties par million (ppm) à environ 1.000 ppm.

3. Procédé selon les revendications 1 ou 2, dans lequel la quantité de chlorure de benzalkonium par rapport au total
des substances actives est de 40-75%, la quantité d’hypochlorite de sodium est de 8-20% et la quantité d’oxytétra-
cycline est de 0,1-1%.

4. Procédé selon l’une quelconque des revendications 1 à 3, dans lequel le conservateur est ajouté au flux d’effluents
avant un filtre-presse ou dans lequel le conservateur est ajouté au flux d’effluents industriels au niveau du filtre-
presse, le procédé comprenant également en option l’ajout du conservateur à la boue secondaire, dans lequel
l’activité des bio-organismes dans le bassin d’aération n’est pas affectée par le conservateur.

5. Procédé de préparation d’éthanol cellulosique comprenant la préparation d’une boue primaire à partir d’un flux
d’effluents industriels provenant d’une usine de pâte à papier ou d’une usine de pâte et papier, tel que défini dans
l’une quelconque des revendications 1 à 4, et l’utilisation de la boue primaire résultante dans la production d’éthanol,
dans lequel, en option, les solides de la boue primaire comprennent au moins 20 % en poids de fibre cellulosique

6. Utilisation d’une composition chimique comprenant du chlorure de benzalkonium, de l’hypochlorite de sodium et de
l’oxytétracycline, pour le traitement des effluents de déchets industriels d’une usine de pâte à papier ou d’une usine
de pâte et papier.

7. Un conservateur pour le traitement des effluents de déchets industriels d’une usine de pâte à papier ou d’une usine
de pâte et papier, comprenant du chlorure de benzalkonium, de l’hypochlorite de sodium et de l’oxytétracycline.

8. Boue primaire destinée à être utilisée dans la fabrication d’éthanol cellulosique ou de carton doublure recyclé,
pouvant être obtenue par le procédé de l’une des revendications 1 à 4

9. Boue primaire selon la revendication 8., dans laquelle les solides de la boue primaire comprennent au moins 20 %
en poids de fibres cellulosiques.

10. Les boues primaires selon la revendication 8 ou 9, dans laquelle la boue primaire est constituée d’au moins 40%
en poids de solides.
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