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Description

1) Field of the Invention

[0001] The field of the invention generally relates to pulp processing and, more specifically, to an improved method
and system for treating effluents from cold caustic extraction in connection with a kraft chemical pulping process.

2) Background

[0002] Pulp from wood and plant materials has a large number of commercial uses. Although one of the most common
uses is in paper manufacturing, pulp can also be used to produce a number of other products including rayon and other
synthetic materials, as well as cellulose acetate and cellulose esters, which are used, for example, in the manufacture
of filter tow, cloth, packaging films, and explosives.

[0003] A number of chemical and mechanical methods exist for processing wood and plant materials in order to
manufacture pulp and paper. The basic processing steps include preparing the raw material (e.g., debarking and chip-
ping), separating the wood fibers by mechanical or chemical means (e.g., grinding, refining or cooking) to separate the
lignin and extractives from cellulose of the wood fibers, removing coloring agents by bleaching, and forming the resulting
processed pulp into paper or other products. In addition to and in connection with pulp and paper manufacturing, paper
mills also typically have facilities to produce and reclaim chemical agents, collect and process by-products to produce
energy, and remove and treat wastes to minimize environmental impact.

[0004] "Pulping"generally refers to the process for achieving fiber separation. Wood and other plant materials comprise
cellulose, hemicellulose, lignin and other minor components. Lignin is a network of polymers interspersed between
individual fibers, and functions as an intercellular adhesive to cement individual wood fibers together. During the pulping
process, lignin macromolecules are fragmented, thereby liberating the individual cellulosic fibers and dissolving impurities
that may cause discoloration and future disintegration of the paper or other final product.

[0005] The kraft process is a commonly used pulping process. Paper produced from kraft pulping process can be
used, for example, to make bleached boxboard and liner board used in the packaging industry. A conventional kraft
process treats wood with an aqueous mixture of sodium hydroxide and sodium sulfide, known as "white liquor". The
treatment breaks the linkage between lignin and cellulose, and degrades most of lignin and a portion of hemicellulose
macromolecules into fragments that are soluble in strongly basic solutions. This process of liberating lignin from sur-
rounding cellulose is known as delignification. The soluble portion is thereafter separated from the cellulose pulp.
[0006] Figure 1 shows a flow diagram of a conventional kraft process 100. The process 100 involves feeding wood
chips (or other organic pulp-containing raw materials) 118 and alkaline solutions into a high-pressure reaction vessel
called a digester to effect delignification, in what is referred to as a "cooking" stage 121. The wood chips are combined
with white liquors 111, which may be generated from downstream processes or provided from a separate source.
Delignification may take several hours and the degree of delignification is expressed as the unitless "H factor", which is
generally defined so that cooking for one hourin 100 °C is equivalent to an H factor of 1. Because of the high temperature,
the reaction vessel is often pressurized due to the introduction of steam. Towards the end of the cooking step, the
reaction vessel is reduced to atmospheric pressure, thereby releasing steam and volatiles.

[0007] The white liquor used in the cooking may be, for example, a caustic solution containing sodium hydroxide
(NaOH) and sodium sulfide (Na,S). The property of the white liquor is often expressed in terms of effective alkali ("EA")
and sulfidity.. Effective alkali concentration may be calculated as the weight of sodium hydroxide plus one-half the weight
of sodium sulfide, and represents the equivalent weight of sodium hydroxide per liter of liquor, expressed in gram per
liter. Effective alkali charge as sodium hydroxide represents the equivalent weight of sodium hydroxide per oven-dried
weight of wood, expressed in percentage. Sulfidity is the ratio of one-half the weight of sodium sulfide to the sum of the
weight of sodium hydroxide and one-half the weight of sodium sulfide, expressed in percentage.

[0008] After cooking, a brown solid cellulosic pulp, also known as "brown stock," is released from the digester used
in the cooking stage 121, and is then screened and washed in the washing and screening process 122. Screening
separates the pulp from shives (bundles of wood fibers), knots (uncooked chips), dirt and other debris. Materials separated
from the pulp are sometimes referred to as the "reject" and the pulp as the "accept." Multi-stage cascade operations are
often utilized to reduce the amount of cellulosic fibers in the reject stream while maintaining high purity in the accept
stream. Further fiber recovery may be achieved through a downstream refiner or reprocess of sieves and knots in the
digester.

[0009] The brown stock may then be subject to several washing stages in series to separate the spent cooking liquors
and dissolved materials from the cellulose fibers. The spent cooking liquor 112 from the digester employed in the cooking
stage 121 and the liquor 113 collected from the washing and screening process 122 are commonly both referred to as
"black liquor" because of their coloration. Black liquor generally contains lignin fragments, carbohydrates from the frag-
mented hemicelluloses, and inorganics. Black liquor may be used in addition to white liquor in the cooking step, as
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illustrated for example in Figure 1 by the arrow representing black liquor 113 produced in the washing and screening
process 122 and transferred to the cooking stage 121. Black liquor 135 from an accumulator tank (not shown in Figure
1) may also be fed to the digester as part of the cooking stage 121, if needed to achieve the appropriate alkaline
concentration or for other similar purposes.

[0010] The cleaned brown stock pulp 131 from the washing and screening process 122 may then be blended with
white liquor 114 and fed into a reaction vessel to further remove dissolved materials such as hemicellulose and low
molecular weight cellulose. An exemplary separation method is the so-called cold caustic extraction ("CCE") method,
and is represented by CCE reaction stage 123 in Figure 1. The temperature at which the extraction is effected may vary
but is typically less than 60 °C.

[0011] The purified pulp 132 from the reactor used in the CCE reaction stage 123 is then separated from spent cold
caustic solution and dissolved hemicellulose, and washed several times in a second washing and separation unit in a
CCE washing stage 124. The resulting purified brown pulp 133 with relatively high alpha cellulose content, still containing
some lignin, continues to a downstream bleaching unit for further delignification. In some pulp production processes,
bleaching is performed before the CCE reaction stage 123 and the CCE washing stage 124.

[0012] It is desirable in a number of applications, such as the manufacture of synthetic materials or pharmaceutical
products, to have pulp of very high purity or quality. Pulp quality can be evaluated by several parameters. For example,
the percentage of alpha cellulose content expresses the relative purity of the processed pulp. The degrees of delignifi-
cation and cellulose degradation are measured by Kappa Number ("KN") and pulp viscosity respectively. A higher pulp
viscosity indicates longer cellulose chain length and lesser degradation. Pulp solubility in 18 wt% sodium hydroxide
aqueous solutions ("S18") provides an estimate on the amount of residual hemicellulose. Pulp solubility in 10 wt% sodium
hydroxide aqueous solution ("S10") provides an indication on the total amounts of soluble matters in basic solutions,
which include the sum of hemicellulose and degraded cellulose. Finally, the difference between S10 and S18 determines
the amount of degraded cellulose.

[0013] In a conventional process, the filtrate 116, also referred to as the CCE alkaline filtrate, from the CCE washing
and separation stage 124 comprises both the spent cold caustic solution and the spent washing liquid from the washing
and separation stage 124. This filtrate 116 often contains substantial amounts of high molecular hemicellulose. When
filtrate with high hemicellulose content is used as part of the cooking liquor in the digester of the cooking stage 121,
hemicellulose may precipitate out of the solution and deposit on the cellulosic fibers. This can prevent high quality pulp
from being achieved. On the other hand, certain applications-such as high quality yarn or synthetic fabrics, materials for
liquid crystal displays, products made with acetate derivatives, viscose products (such as tire cord and special fibers),
filter tow segments used in cigarettes, and certain food and pharmaceutical applications-desire pulps containinga minimal
amount of redeposited hemicelluloses and alpha cellulose content.

[0014] Some portion of the CCE alkaline filtrate 116 may be reused in the cooking stage 121, while the remainder is
sent to a recovery area 134 in order to control the risk of hemicelluloses redeposition in the cooking stage 121. In the
recovery area 134, the diverted CCE alkaline filtrate 116 may be combined with excess black liquor, concentrated and
combusted in a recovery boiler to consume the organics and recover inorganic salts, or else was taken to another pulping
line, or a combination of both. A new alkali source may then be needed to replace the CCE filtrate and black liquor sent
to the recovery area 134, in order to maintain proper alkali balance in the cooking stage 121. The recovery process and
the provision of a new alkali source tends to result in increased production costs.

[0015] There exists a need for a pulp processing method and system that results in a dissolving pulp with very high
alpha cellulose content. There further exists a need for a pulp processing method and system that provides increased
efficiency and permits efficient use of the CCE filtrate while minimizing hemicellulose deposition during cooking.

US 2004/020854 relates to the alkaline treatment of cellulosic fibers. A portion of a spent wash water stream, known as
a hemicaustic stream, is transported to a nanofiltration system to remove a portion of the hemicellulose contained therein.
The desired components in the hemicaustic stream pass through the nanofiltration membrane and exit the nanofiltration
system as permeate. The undesired components within the hemicaustic stream, e.g., hemicellulose, are rejected by the
nanofiltration membrane. An evaporation system increases the concentration of the permeate stream. The permeate
stream may be recycled back into a steeping liquor supply system

SUMMARY OF THE INVENTION

[0016] In accordance with the invention, there is provided a method as recited by claim 1.

[0017] In one aspect, an improved method and system for pulp manufacturing involves, among other things, washing
purified pulp yielded from a cold caustic extraction process, collecting an alkaline filtrate resulting therefrom, concentrating
the alkaline filtrate by, e.g., evaporation, and utilizing at least a portion of the concentrated alkaline filtrate in an upstream
cooking process.

[0018] A method and system for pulp manufacturing using cold caustic extraction in conjunction with a kraft process
includes the steps of delignifying organic pulp-containing materials in a digester, treating a resulting brown stock to yield



10

15

20

25

30

35

40

45

50

55

EP 2 567 022 B1

semi-purified pulp, extracting the semi-purified pulp with a caustic solution to yield a purified pulp and a solution containing
hemicellulose, separating the hemicellulose-containing solution from the purified pulp, washing the purified pulp and
collecting an alkaline filtrate resulting therefrom, concentrating the alkaline filtrate, and utilizing at least a portion of the
concentrated alkaline filtrate in the digester. The concentrated alkaline filirate may gradually replace a different cooking
liquor that is initially used to start up the cooking process, thereby resulting in increased efficiency.

[0019] In certain embodiments, an alkaline filtrate is concentrated to form a solution containing, for example, 90 grams
or more per liter of effective alkali as sodium hydroxide. By utilizing the concentrated alkaline filtrate as part of the cooking
liquor, the purity of the brown stock and resulting purified pulp may be enhanced.

[0020] Further embodiments, alternatives and variations are also described herein or illustrated in the accompanying
figures.

BRIEF DESCRIPTION OF THE DRAWINGS
[0021]

FIG. 1is a general process flow diagram of a conventional pre-hydrolysis kraft pulp process used in connection with
pulp production, as known in the art.

FIG. 2is a process flow diagram of a pulp production process in accordance with one embodiment as disclosed herein.
FIG. 3 is a conceptual diagram of a system and related process for evaporation post cold caustic extraction in
accordance with the general principles illustrated in FIG. 2.

FIG. 4 is a diagram of a conventional system and process of evaporation as may be used in connection with, among
other things, cold caustic extraction.

FIG. 5is a diagram of a system and related process for filtrate evaporation from cold caustic extraction in accordance
with the general principles illustrated in FIGS. 2 and 3.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0022] According to one or more embodiments, a method and system for pulp processing involves combining a first
caustic solution, such as white liquor, with a quantity of wood or other organic material containing raw pulpin an appropriate
tank or vessel (a digester) for cooking at a suitable temperature of, e.g., between 130 and 180 °C to yield a brown stock.
Washing and screening of the brown stock results in semi-purified pulp as well as derivatives (such as black liquor) that
are fed back to the digester. The semi-purified pulp may be extracted with another caustic solution (which again may
be white liquor) at a suitable temperature of, e.g., below 60 °C to yield a purified pulp. Through additional washing, a
hemicellulose-containing solution may be separated from the purified pulp, resulting in another caustic solution in the
form of an alkaline filtrate that can be separately collected and stored. This alkaline filirate may be concentrated by, e.g.,
evaporation or other means, and used by itself or in combination with the first caustic solution in the digester to treat the
organic materials and re-start the cycle.

[0023] According to an aspect of one or more embodiments, wood chips or other pulp-containing organics are reacted
with a caustic solution in a reaction vessel. At the end of the reaction, the reaction mixture contains liberated cellulosic
fibers. These fibers are further extracted with a second caustic solution to dissolve hemicellulose. The spent caustic
solution together with dissolved hemicellulose is separated from the extracted pulp, and the pulp is subject to further
washing to remove residual caustic solution and hemicellulose. The washing liquids and the spent caustic solution
containing hemicellulose are combined and concentrated to form a concentrated CCE filtrate. The concentrated CCE
filtrate may then be used singularly or in combination with another caustic solution to treat wood in the reaction vessel.
[0024] All steps outlined above may be carried out with traditional equipment. Following the steps outlined above in
accordance with the specification can result in a concentrated CCE filtrate having comparable effective alkali concen-
tration to that of a white liquor commonly used for cooking.

[0025] A process according to one embodiment is illustrated in Figure 2. The process 200 begins with a cooking stage
221 in which, similar to a conventional kraft process, wood chips or other pulp-containing organic materials 218 are fed
into a digester capable of withstanding high pressure. The digester may be of any suitable volume such as, for example,
approximately 360 cubic meters. In a typical industrial setting, a plurality of digesters may be run in parallel, with different
digesters operating at different stages of the pulp production process.

[0026] The particular choice of wood type or other plant or organic materials used in the digesters may depend upon
the desired end products. For example, soft woods such as pine, fir and spruce may be used for some derivatization
processes to obtain products with high viscosity, like cellulose ethers (which may be used, for example, as additives in
food, paint, oil recovery fluids or muds, paper, cosmetics, pharmaceuticals, adhesives, printing, agriculture, ceramics,
textiles, detergents and building materials). Hardwoods, such as eucalyptus and acacia may be preferred for those
applications that do not require a pulp with very high viscosity.
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[0027] In one embodiment, the digester is heated during the cooking stage 221 to a first pre-determined temperature
with steam or other appropriate means. This pre-determined temperature may be between 110 to 130 °C and more
specifically, for example, may be 120 °C. The heating in this particular example is effected over a period of time between
15 to 60 minutes (e.g., 30 minutes), although other heating times may be used depending upon the particulars of the
equipment and the nature of the organic materials being heated.

[0028] The digester is preferably then further heated by steam or other means to a second temperature above the
first pre-determined temperature for a pre-hydrolysis stage. This second pre-hydrolysis temperature is preferably around
165 °C, although again the precise temperature may depend upon a number of variables including the equipment and
organic materials. The heating for pre-hydrolysis may be effected over a period of 30 to 120 minutes (e.g., 60 minutes),
although again the heating time may vary as needed. Once the pre-hydrolysis temperature is attained, the digester is
held at that temperature for a suitable period of time, e.g., 35 to 45 minutes, or any other time sufficient to complete pre-
hydrolysis.

[0029] In a preferred embodiment, a neutralization solution 210 is added to digester as part of the cooking stage 221.
The neutralization solution 210 may be composed of a freshly prepared white liquor followed by black liquor, or it may
be composed of a CCE filtrate followed by black liquor. A white liquor may take the form of, e.g., a mixture of sodium
hydroxide and sodium sulfide. In a preferred embodiment, the white liquor has between 85 to 150 gram per liter effective
alkali as sodium hydroxide (NaOH), more preferably between 95 to 125 gram per liter of effective alkali as sodium
hydroxide, and most preferably between 100 to 110 gram per liter of effective alkali as sodium hydroxide. The sulfidity
of the white liquor may have a range between 10% and 40%, preferably between 15 and 35%, and most preferably
between 20 and 30%.

[0030] The concentration of effective NaOH in black liquor may be between 10 to 50 grams per liter, although it may
vary according to the particular process. In one embodiment, the neutralization solution 210 comprises both a white
liquor and a black liquor, with an effective alkali concentration of 85 to 150 grams sodium hydroxide per liter for the white
liquor and an effective alkali concentration of 20 to 50 grams sodium hydroxide per liter for the black liquor. In a preferred
embodiment, the neutralization solution 210 comprising both a white liquor and a black liquor has an effective alkali
concentration, respectively of between 95 to 125 grams per liter and 30 to 35 grams per liter, and more preferably has
an effective concentration of between 100 and 110 grams per liter and 38 to 45 grams per liter, respectively. The
neutralization solution 210 may have an effective alkali concentration of 38 to 48 grams NaOH per liter for the combined
liquors.

[0031] The neutralization solution 210 may be added to the digester in one portion or else may be added to the digester
in several portions. In one embodiment, the neutralizing solution 210 comprising of both a white liquor and a black liquor
is added in two portions, whereby the white liquor is first provided to the digester followed by addition of the black liquor.
In one embodiment, the neutralization solution 210 is added at a temperature between 130 to 160 °C, and more preferably
between 140 to 150 °C. The addition can be made over a period of 15 to 60 minutes, preferably over a period of 30
minutes. In a preferred embodiment, the neutralization solution 210 is added in two portions, each over a 15-minute
period at a temperature between 140 to 150 °C.

[0032] A first caustic solution 211 then may replace the neutralization solution 210 and is used for cooking the wood
in the digester. The first caustic solution 211 may have the same composition as that of the neutralization solution 210,
or may have a different composition. The range and preferred range of sodium hydroxide and sodium sulfide in the first
caustic solution 211 are the same as those for the neutralization solution 210, and are well known to one skilled in the art.
[0033] The digester may be heated to the cooking temperature with steam or other means. The cooking temperature
may be in the range between 140 and 180 °C, and is preferably in the range between 145 to 160 °C. The heating can
be over a period of 10 to 30 minutes or other suitable period. The digester is held at the cooking temperature for a
suitable period for the cooking process, such as between 15 to 120 minutes. The temperature range and the cooking
time are chosen for target H factor, which is preferably In the range of between 130 and 250.

[0034] Preferred techniques for neutralization and cooking are described in copending U.S. Patent Application Serial
No. 12/789,307 filed concurrently herewith and entitled "Method and System for High Alpha Dissolving Pulp Production,"
assigned to the assignee of the present invention.

[0035] As a result of the cooking stage 221, a brown stock 212 is produced. The brown stock 212 is provided to a
washing and screening process 222, similar to a conventional kraft procedure, whereupon the brown stock 212 is
screened through the use of different types of sieves or screens and centrifugal cleaning. The brown stock 212 is then
washed with a washer in the screening and washing process 222. The washer may be of any commercial type, including
horizontal belt washers, rotary drum washers, vacuum filters, wash presses, compaction baffle filters, atmospheric
diffusers and pressure diffusers. The washing unit may use counter current flow between the stages so that pulp moves
in the opposite direction to the washing waters. In one embodiment, pressurized water is used to wash the brown stock
212. In another embodiment, a diluted caustic solution is used to wash the brown stock 212. The diluted caustic solution
may, for example, have an effective alkali concentration of less than 5 grams NaOH per liter, more preferably of less
than 1 gram NaOH per liter. The spent washing liquor is collected and used as black liquor 213 elsewhere in the process
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200. In one embodiment, the black liquor 213 is used as part of the cooking liquor or other caustic solution 211 provided
to the digester in the cooking stage 221.

[0036] The semi-purified pulp from the washing and screening process 222 is then pumped as a slurry to a reactor
which is employed in cold caustic extraction ("CCE") stage 223, again similar to the conventional method, in which the
semi-purifed pulp is mixed with a second caustic solution 214 (which may be the same or different from the first caustic
solution 211) to effect further separation of hemicellulose from the desired cellulosic fibers. Cold caustic extraction is a
process well known in the art. Examples of cold caustic treatment systems are described in greater detail, for instance,
inAlietal., U.S. Patent Application Publication No. 2004/0020854, and Svenson et al., U.S. Patent Application Publication
No. 2005/0203291.

[0037] The hemicellulose extraction in the CCE extraction process 223 is conducted at a suitable temperature, typically
between 15 and 50 "C, and preferably around 30 °C. The pH of the pulp slurry is typically above 13 with an effective
alkali between 60 to 90 grams of NaOH per liter. The pulp is steeped in the cold caustic solution 214 for a sufficient
amount of time to achieve the desired degree of diffusion of hemicellulose into the solution. An exemplary dwell time for
an extraction at 30 °C at pH 13 is 30 minutes. Cold caustic extraction can generally result in purified pulp with alpha
cellulose content in the range of 92 to 96 percent, although historically it has been quite difficult to reach purities at the
upper end of that scale or beyond, particularly while maintaining other desirable characteristics of the pulp (such as
viscosity level). It has also been difficult to reach high purities while maintaining high process efficiency.

[0038] The caustic solution 214 used in the blending and extraction procedures of the CCE extraction process 223
may comprise freshly prepared sodium hydroxide solutions, recovery from the downstream process, or by-products in
a pulp or paper mill operation, e.g., hemi caustic white liquor, oxidized white liquor and the like. Other basic solutions,
such as ammonium hydroxide and potassium hydroxide, may also be employed.

[0039] The causticsolution 214 used in the CCE extraction process 223 may contain a suitable hydroxide concentration;
for example, the caustic solution 214 may contain 3% to 50% by weight hydroxide concentration, and more preferably
between 6% to 18% by weight hydroxide concentration. The extraction may be performed at any suitable pulp consistency,
such as from about 2% to 50% by weight, but preferably from about 5% to 10% by weight. In this context, the term
"consistency" refers to the concentration of the cellulosic fibers in the extraction mixture.

[0040] After the desired dwell time, the pulp is separated from the spent cold caustic solution in a following washing
process 224. The spent cold caustic solution contains extracted hemicellulose. The pulp is washed in CCE washing
unit. Exemplary washers include horizontal belt washers, rotary drum washers, vacuum filters, wash presses, compaction
baffle filters, atmospheric diffusers and pressure diffusers. The washing liquid may comprise, for example, pure water
or diluted caustic solution with an effective alkali concentration of, e.g., below 1 gram NaOH per liter. The spent washing
liquid is collected in a conventional manner and can be combined with spent cold caustic solution to form another caustic
solution 216 which, in one aspect, comprises an alkaline filtrate resulting from the washing process 224. The extracted
and washed pulp 233 is, in the meantime, transported to the next stage for bleaching.

[0041] The third caustic solution 216 is preferably provided to a concentrating process 225, and may, for example, be
fed into an evaporation system for concentration. A typical evaporation system may contain several units or effects
installed in series. The liquid moves through each effect and becomes more concentrated at the outlet of the effect.
Vacuum may be applied to facilitate the evaporation and concentration of solutions.

[0042] . In connection with the concentrating process 225, a weak black liquor 243 may be concentrated into a strong
black liquor 244 by, e.g., evaporation using one or more effects in sequential arrangement, gradually increasing the
concentration of the weak black liquor 243 during the process. The strong black liquor 244 may be stored in an accu-
mulation tank and used in the recovery area (recovery boiler) or for other purposes, thus increasing efficiency through
the reuse or recycling of output by-products.

[0043] The number of effects used for evaporation depends in part upon the desired concentration level, the capacity
of the plant, and other factors. In one embodiment, the evaporation equipment for the concentrating stage 225 comprises
six effects capable of processing, e.g., 740 tons of liquor per hour. The effects may, but need not, be of the same type
used to concentrate black liquor from the cooking stage 221. It is typical, for example, to use a series of effects to
concentrate the weak black liquor left over from the cooking stage and store it in a holding tank, where it can either be
recycled for use in the cooking process or else sent to other processes for different purposes. Commonly, an excess of
black liquor is produced, and the excess black liquor is burned in an incinerator for power generation.

[0044] In a preferred embodiment (as illustrated Figure 3), concentration of the alkaline extract solution 316 from the
CCE washing stage 224 takes place in two of six effects (in this example, the fifth effect 327 and sixth effect 328) under
areduced pressure to afford a concentrated solution 330, i.e., a concentrated CCE alkaline filtrate. Concentration of the
weak black liquor from the cooking stage 221 into concentrated black liquor takes place in four of the six effects at a
higher pressure. In this example, weak black liquor 313 is introduced into one effect (in this example, the fourth effect
326), and after preliminary concentration, is pumped for further concentration in other downstream effects 329. Con-
centration of the alkaline extract solution 316 from the CCE washing stage 224, which may be a combination of spent
washing liquid 314 and spent cold caustic solution 315, may be provided in the fifth and sixth effects 327 and 328 at a



10

15

20

25

30

35

40

45

50

55

EP 2 567 022 B1

suitable pressure and for a sufficient duration to arrive at the desired concentration, which in one example is between
about 85 and 110 gram(s) NaOH per liter, and more preferably in the range between 95 and 105 gram(s) NaOH per
liter. In one embodiment, the alkaline extract solution 316 remains in the fifth effect 327 under a negative pressure of
approximately -0.84 bar(g), and in the sixth effect 328 under a negative pressure of approximately -0.50 bar(g), to afford
a concentrated solution 330 having an effective alkali concentration of, e.g., between approximately 95 and 105 gram(s)
NaOH per liter.

[0045] Advantageously, a processing plant can be configured to employ the inventive process with no significant
additional outlay of equipment required. Where a plant has been using, for example, six effects for concentrating weak
black liquor left over from the cooking stage, two of the effects may be re-deployed for use in concentrating the alkaline
filtrate produced in the CCE washing process. The reduced number of effects available for black liquor concentration is
not significant because while the capacity for black liquor evaporation is decreased by roughly 20 to 30%, the black
liquor quality (final solids concentration) may be maintained, allowing the resulting black liquor from four effects to be
burned in the recovery boiler without any significant impact. However, the use of two of the effects for alkaline filtrate
concentration and recycling, according to the inventive techniques described herein, can have a meaningful impact on
plant efficiency. Because the same number of effects can be used for two different processes, a plant may be configured
so that the operator may select between using a conventional process for evaporation of weak black liquor in all of the
effects, or else may allocate some of the effects for alkaline filtrate concentration without appreciable negative conse-
quences, yet provide improvements in terms of efficiency.

[0046] Returning to Figure 2, the concentrated alkaline filtrate solution 217 may be reused, in whole or part, as either
a neutralization solution 210 and/or as part of the cooking liquor 211. In one embodiment, the neutralization solution
210 consists entirely of the concentrated alkaline filtrate solution 217. In another embodiment, the neutralization solution
210 comprises both the concentrated alkaline filtrate solution 217 and a white liquor, which may be added to the digester
first and also optionally used to enrich the concentrated alkaline filtrate solution 217. In a third embodiment, the concen-
trated alkaline filtrate solution 217 is used as the cooking liquor 211. In a fourth embodiment, the concentrated alkaline
filtrate solution 117 is combined with a white liquor for use as the cooking liquor 211.

[0047] Concentrated alkaline filtrate solution 217 that is not reused in the cooking stage 221 may be used for other
purposes. For example, it may optionally be diverted for other purposes, such as for use on an adjacent production line
(as white liquor), such as illustrated by arrow 251 in the example of Figure 2. At the same time, the concentrated alkaline
filtrate solution 217 may also allow the use of higher liquor concentrations in the cooking stage 221, thus preventing re-
deposition of hemicelluloses on the fibers.

[0048] Figures 4 and 5 illustrate and compare a conventional system for an evaporation process in connection a cold
caustic extraction, with one possible embodiment as disclosed herein. Figure 4 is a diagram of a conventional system
400 reflecting a process of evaporation as may be used with, among other things, cold caustic extraction. As shown in
Figure 4, the system 400 includes a number of effects 461A-D and 462-466. A weak black liquor 413 from a cooking
process is received into one of the effects, in this case the fourth effect 464, where the evaporation process begins.
Pipes 441 and 442 respectively connect the fourth effect 464 to the fifth effect 465 and the fifth effect 465 to the sixth
effect 466. After processing in the sixth effect 466, the semi-concentrated black liquor is moved into intermediary heat
exchangers 450 and 452. From heat exchanger 452, the semi-concentrated black liquor is provided to the third effect
463, the product of which is moved into another intermediary heat exchanger 454.

[0049] From heat exchanger 454, the semi-concentrated black liquor is then provided to the second effect 462 (one
body divided in two liquor circulation units "A" and "B"). After evaporation in the second effect 462, one part of the black
liquor is pumped directly to the first effect (concentrator) and the other is subject to flash evaporation in evaporator 459
under atmospheric pressure and pumped 432 to ash mixing. The first effect may physically consist of four evaporators
461A-D. The evaporators may be falling film evaporators of tube and shell type. All four evaporators 461A-D may be in
operation simultaneously, which can allow production of black liquor with higher concentrations. The liquor containing
ash is pumped from the ash mixing tank to the evaporator 461D. After evaporation in the evaporator 461D, the concen-
trated heavy black liquor is flashed in flash evaporator 459 and stored in a pressurized heavy liquor tank (not shown in
Figure 4).

[0050] Among the outputs of the evaporation system 400 are a heavy (strong) black liquor 430, as well as a condensate
431 that is sent to wash liquor storage. The strong black liquor 430 may be used for purposes as previously described
herein. In the condensate tank 440A, the vapor condensate from second, third and fourth effects 462, 463 and 464 is
combined to form a clean condensate ("A-condensate") and may be flashed in several stages till it is subject to similar
pressure to that of vapor inlet pressure of the sixth effect 466. The A-condensate is collected in the clean condensate
tank (Tank A of condensate tank 440) and may be used elsewhere, e.g., in a fiber line.

[0051] Condensate from the clean side of the fourth and fifth effects 464 and 465 form an intermediate condensate
("B-condensate") which is flashed down or reduced in pressure in stages till it has a similar pressure to that of inlet
pressure of the sixth effect 466. The flashed B-condensate is combined with treated or untreated condensates from
other parts of the evaporation system, such as from the clean side of the sixth effect 466, the primary section of the
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segregated surface condenser 470, and/or the treated condensate from the stripping column. This combined condensate
generally may contain more impurities than the A-condensate. The B-condensate is collected in the intermediate con-
densate tank (Tank B of condensate tank 440), and may be used in other parts of the pulp manufacturing production
such as the causticizing plant.

[0052] Foul condensate ("C-condensate"), which generally contains more impurities than the A-condensate or B-
condensate, may be collected from the foul side of the fifth and sixth effects 465 and 466, the secondary section of the
segregated surface condenser, and the vacuum system. The C-condensate is stored in foul condensate tank (Tank C
of condensate tank 440).

[0053] Figure 5 is a diagram of a system 500 reflecting a process for filtrate evaporation from cold caustic extraction
in accordance with the general principles illustrated in FIGS. 2 and 3. In this example, the system 500 uses the same
basic equipment configuration and same number of effects as the system 400 of Figure 4, although this need not be the
case in other embodiments. The dotted lines in Figure 5 show additional connections (including pipes and valves) that
may be added to the equipment of Figure 4 in order to arrive at the additional functionality of CCE filtrate concentrating.
In Figure 5, the system 500 again has multiple effects 561A-D and 562-566. Effects 561A-561D, 562 and 563 serve the
same general purpose as the corresponding effects 461A-D, 462 and 463 in Figure 4. However, in the system 500
shown in Figure 5, after the weak black liquor 513 is initially concentrated in the fourth effect 564, it is provided via a
bypass pipe 537 (as controlled by added valve 536) to the heat exchanger 550 (which otherwise is similar to heat
exchanger 450 of Figure 4). This way, the weak black liquor concentrating process bypasses the fifth and sixth effects
565, 566.

[0054] Unlike the system 400 of Figure 4, in the system 500 of Figure 5 a cold caustic extraction (CCE) filtrate 516
from the CCE washing step is provided via connector pipe 541 to the fifth effect 565, whereupon it undergoes the first
part of the concentrating process. A new valve 538 has been added over Figure 4 to allow isolation of the fourth effect
564 from the CCE filtrate 516. An optional branch connector pipe 539 may be added to link the CCE filtrate 516 to the
sixth effect 566, to allow the option of provided CCE filtrate directly to the sixth effect 566 if, for example, a lesser amount
of concentration is desired. Otherwise, after evaporation in the fifth effect 565, the semi-concentrated CCE filtrate is
provided to the sixth effect 566 via a connector pipe 542, whereupon it undergoes further concentration via evaporation
to the desired extent.

[0055] The concentrated CCE filtrate 560 may be directed via line 591 to Tank C in condensate tank 540, or via line
592 to Tank B of condensate tank 540. In connection with the kraft processing steps described previously, the concen-
trated CCE filtrate 560 may be mixed with white liquor, black liquor or other solutions as part of the cooking stage. If
desired, the semi-concentrated CCE filtrate may be sent to heat exchanger 550 from the fifth effect 565 via another
added connector pipe 535, as controlled by valve 534. Connector pipe 535 also provides the option of using five effects
for weak black liquor concentration and only a single effect (the sixth effect) for CCE filtrate concentration. This config-
uration provides, among other things, significant flexibllity in terms of various mixes and concentrations of cooking and
washing solutions. In this embodiment where CCE filtrate is concentrated in fifth and sixth effects 565 and 566. condensate
flows can be changed through switches of valves: for example, foul side of the fourth effect 564 can be part of the foul
condensate (C-condensate); condensate from foul side of the sixth effect 466 can be part of intermediate condensate
(B-condensate); and condensate from the primary section of the segregated surface condenser can be part of the clean
condensate (A-condensate).

EXAMPLES

[0056] The processes of embodiments of the present invention are demonstrated in the following examples. Analytical
results described in the examples are obtained using the following methods.

[0057] The method used to measure S10 and S18 solubility of pulp at 25 °C is based on the TAPPI Standard T 235
c¢m-00. Pulp is extracted with a sodium hydroxide (NaOH) solution of 10% and 18%, respectively. The dissolved carbo-
hydrates are determined by oxidation with potassium dichromate. Low molecular weight carbohydrates such as hemi-
celluloses and degraded cellulose can be extracted from pulps with sodium hydroxide solutions. Solubility of a pulp in
alkali thus provides information on the degradation of cellulose and on a loss or retention of hemicelluloses during pulping
and bleaching process. In a typical procedure for S10 solubility measurement, a 10 gram of oven dried pulp sample is
placed in a beaker and 75 mL of 10 w.t. % NaOH solution is added to the pulp. The mixture is stirred with a dispersion
apparatus for sufficient time until the pulp is completely dispersed. One example of a dispersion apparatus may contain
a variable speed motor and a stainless steel stirrer with a shell. The speed of the motor and the angle of the blades are
adjusted so that no air is drawn into the pulp suspension during stirring. After the pulp is completely dispersed, another
25 mL of 10% NaOH is added to the mixture to ensure that all pulp fibers are covered by the alkali solution. The beaker
containing the mixture is kept in a water bath at 25+0.2°C for 60 min from the time of the first addition of the NaOH
regent. After this time, about 50 ml of the filtrate is collected in a dean and dry filtration flask. An aliquot of 10.0 mL of
the filtrate is mixed with 10.0 mL of a 0.5N potassium dichromate solution in a 250 mL flask. To this, 30 mL of concentrated
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sulfuric acid is added with stirring, during which time the solution gets hot from chemical reactions. The solution is stirred
for 15 minutes while kept hot. 50 mL of water is then added to the mixture and the mixture is cooled to room temperature.
Two to four drops of ferroin indicator is added to the mixture, and the mixture is titrated with a 0.1 N ferrous ammonium
sulfate solution. The titration is repeated using 10 mL of the 10% NaOH solution. S10 Solubility is calculated using the
following formula:

S, % = [(V2-V1)"N"6.8510J{A"W)

where, V, the volume of ferrous ammonium sulfate solution used to titrate the filtrate, and the unit is milliliter; V,, also
in milliliter is the volume of ammonium sulfate solution used to titrate a pure 10% NaOH solution, N is the normality of
the ferrous ammonium sulfate solution; A, with a unit in milliliter, is the volume of the pulp filtrate used in the oxidation;
and W is the oven-dried weight of pulp sample in grams.

[0058] The procedure is the same for S18 solubility determination, except that an 18% NaOH solution replaces the
10% NaOH solution used above.

[0059] Pulp viscosity in cupriethylenediamine (CED) solution is determined using a method based on the SCAN
Standard CM 15-99. The method determinates the intrinsic viscosity number of pulp in dilute CED solution. In a typical
procedure, a sample of pulp is dissolved in CED solution. The amount of pulp is chosen with regard to the expected
intrinsic viscosity number. The weighed pulp sample is placed in a polyethylene bottle (approx. 52 mL in volume) wherein
residual air is expelled by squeezing the bottle. 5 to 10 pieces of copper wire and 25 mL of deionized water are added
to the pulp, and the mixture is shaken with an appropriate shaking device until the pulp is completely disintegrated. The
typical time interval for the disintegration is between 10 to 30 minutes. Another 25.0 mL of CED solution is added to the
mixture. After the residual air is expelled, the bottle is closed tightly and shaken again for approximately 30 minutes or
until the pulp sample is completely dissolved. The temperature of the test solution and the viscometer are adjusted to
25°C. A portion of the test solution is drawn into the test viscometer by suction. The efflux time, that is, the time it takes
for the meniscus to fall from the upper to the lower mark of the viscometer, is measured. The relative viscosity is calculated
using the equation:

(Mrer) = xT

Teced

where, F is a calibration factor of the viscometers; T4, in seconds, is the efflux time for a 50% CED solution; T is the
efflux time for the test solution, also in seconds. The equivalent (n*c) value may be found in the table attached to the
SCAN standard, where n is the intrinsic viscosity of the pulp with a unit of mL/g, and c is the concentration of test solution
calculated as the dry weight of pulp divided by the volume of the test solution, which is 50ML in this example.

[0060] The Kappa number (KN) is measured is using a method similar to that of TAPPI Standard T 236 om-99. KN
corresponds to the volume (in mL) of 0.1 N potassium permanganate solution used to oxidize one gram of oven-dried
pulp. In a typical procedure, a pulp sample is disintegrated or dissolved in approximately 300 ml of distilled water. The
disintegrated or dissolved pulp specimen is transferred to a beaker and sufficient water is added to the pulp mixture
bring the total volume of the mixture to about 795 mL. 100 mL of a 0.1 N potassium permanganate solution and 100 mL
of a 4N sulfuric acid 4N is mixed in a separate beaker, and the mixture is adjusted to 25 °C quickly. The acidified
potassium permanganate solution is added immediately to the test pulp. After the addition, the total volume of the mixture
is approximately 1000 = 5 mL. The mixture is allowed to react for ten minutes, after which period, 20 mL of a 1 N
potassium iodide solution is added to quench the reaction. The free iodine content of the mixture is determined immediately
afterwards by titrating the pulp mixture with a 0.2N solution of sodium thiosulfate. The end point of the titration is indicated
by starch indicator added toward the end of reaction. The titration is carried out without removing pulp fibers. Another
titration is carried out with a blank solution without pulp. KN is calculated using the following formula:

KN= (p*f)lw

where p is the amount of 0.1 N potassium permanganate in milliliter consumed by the test specimen; f is a factor for
correction to a 50% permanganate volume and dependent of "p," which may be found in the Tappi standard; w is the
oven-dried weight of the pulp sample; and "p" is determined as follows:
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p= [(b-a)*N}/0.1

where, b is the amount of the thiosulfate in milliliter consumed in titrating the blank solution; a is the amount of thiosulfate
consumed in titrating the pulp sample; and N is the normality of the thiosulfate.

EXAMPLE 1
Concentration of CCE filtrate

[0061] According to a first example, a stream of very diluted caustic solution at an effective alkali concentration of 5.6
grams NaOH per liter is introduced into the fifth effect 327 as shown in Figure 3 to start the plant running and to observe
its behavior with different alkali concentration levels. Water is removed from the solution at a reduced pressure of -0.73
bar at a temperature between 51.5 °C and 56.8 °C. After 4 hours and 30 minutes, a caustic solution with an effective
alkali concentration of about 50 gram NaOH per liter, similar to the raw CCE filtrate, is fed in the fifth effect getting at
the outlet of the sixth effect from an inlet filtrate concentration about 50 grams NaOH per liter. Table | lists the flow rate,
temperature, effective alkali concentration and vacuum level as a function of time.

Table |

Effective alkali (g NaOH/I)

Input at Effect 5 Output at Effect 6 Pressure (bar)

Time (min.)  Feeding Flow (m3/h)  Temperature (°C)

0 350 51.5 5.6 -0.73

65 370 54.7 14.1 -0.73

105 370 56.8 36.6 -0.73

210 370 55.9 27.4 58.1 -0.73

270 400 53.6 49.8 106.9 -0.73

290 450 54.1 69.6 104.9 -0.73
EXAMPLE 2

Conventional Kraft process

[0062] According to a second example, an experimental kraft process is carried out in a bench scale digester (approx-
imately 20 liters volume) to simulate the industrial processing. A 20-liter bench scale digester is pre-heated with steam
to 120 °C over a period of 30 minutes. A suitable quantity (such as 4.7 kg oven dry basis) of eucalyptus wood chip is
added to the digester. The digester is heated to 165 °C over a period of 60 minutes and held at 165 °C for a further 40
minutes to complete the pre-hydrolysis stage. For a conventional kraft process (not using filtrates from the CCE), 4.51
liters of a first white liquor ("WL1 ") with an effective alkali concentration of 124.7 g NaOH per liter is added to the digester
over fifteen minutes at a temperature of 152 °C. The typical alkali charge for the neutralization is about 12% of Effective
Alkali (EA) as NaOH on the dry chips weight. The digester is then filled with 10.8 liters of hot black liquor with an effective
alkali concentration of 25.3 g NaOH per liter ("HBL1 ") added over 15 minutes at a temperature of 140 °C to complete
the neutralization step. Ten liters of a second hot black liquor ("HBL2") of the same concentration is added to the digester
to displace the neutralized liquor over a period of 23 minutes at a temperature of 146 °C, followed by the cooking liquor
consisting of a mixture of 1.0 liters of hot black liquor ("HBL2") and 4.16 liters of a second white liquor ("WL2") with an
effective alkali concentration of 124.7 g NaOH per liter over a period of 12 minutes at 10 bar and 152 °C. The typical
alkali charge for the cooking phase is about 11% of Effective Alkali (EA) as NaOH on the dry chips weight. The cooking
liquor is circulated at a rate of 3 liters per minute for 3 minutes under a pressure of 9.1 bar. The digester is then heated
to 160°C over a period of 14 minutes, and held at 160°C for another 23 minutes. The digester is then cooled, and the
reaction mixture is washed twice with a diluted caustic solution. Each wash uses 15-liter of an aqueous solution containing
approximately 0.2 g NaOH per liter of solution. The resulting brown stock shows a Kappa Number of 10.3, a viscosity
of 988 ml/g, an S10 solubility of 3.6% and an S18 solubility of 2.7%. The reaction has a 39.3% yield. When screened,
the mixture has 0.13% rejects, resulting in a screening yield of 39.1 %.
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EXAMPLE 3
Use of weak concentration CCE filtrate as neutralization solution and cooking solution

[0063] According to a third example, the same pulping process as described in Example 2 is repeated, except that
the white liquor for the neutralization and cooking stages is replaced with a filtrate from the CCE step having an EA of
54 g NaOH per liter ("CCE54"). The Neutralysate has a pH of 11.0, and the cooking mixture has an EoC of 18.5 g NaOH
per liter. The P factor for the pre-hydrolysis is 297 and the H factor for the cooking reaction is 419. For this example the
total equivalent effective alkali charge on the wood are respectively: 12% EA as NaOH for the Neutralization phase and
11% EA as NaOH for the Cooking phase.

[0064] The resulting brown stock shows a Kappa Number of 10.8, a viscosity of 1118 ml/g, an S10 solubility of 4.5%
and an S18 solubility of 3.6%. The reaction has a 40.4% yield. When screened, the mixture has a 0.09% rejection rate,
resulting in a screening yield of 40.3%.

EXAMPLE 4
Use of highly concentrated CCE filtrate as neutralization solution and cooking solution

[0065] According to a fourth example, the same pulping process as described in Example 2 is repeated, except that
two thirds of WL1 and WL2 is replaced with concentrated CCE filtrate an effective alkali concentration of 110 g NaOH
per liter. The resulting brown stock shows a Kappa Number of 9.5, a viscosity of 990 ml/g, an S10 solubility of 4.1% and
an S18 solubility of 3.0%. The reaction has a 39.5% yield. When screened, the mixture has 0.10% rejects, resulting in
a screening yield of 39.43%.

[0066] Compared to the conventional kraft process, the process where two thirds of the white liquor is replaced by
concentrated CCE filtrate produces pulps of similar viscosities (about 990 mg/I in this example) and Kappa numbers to
those in the traditional kraft process. It is expected that a similar technique would work over a broader range; for example,
where between 60% to 75% of the white liquor is replaced by concentrated CCE filtrate. The slightly lower Kappa number
achieved with concentrated CCE filtrate suggests that replacing white liquors with concentrated CCE filtrate does not
negatively impact delignification. The viscosity to Kappa Number ratio-a measure of selectivity in the cooking step-is
higher for the process with concentrated CCE filtrate (104 versus 96 in the traditional process), indicating better cooking
selectivity using concentrated CCE filtrate.

[0067] The S18 solubility increases from 2.7% to 3.0% and the S10 solubility increases from 3.6% to about 4.1% when
concentrated CCE filtrate replaces part of white liquors, indicating that some hemicelluloses re-deposition occurs. The
S18 solubility level may be further controlled by other means if desired.

[0068] It should be possible to optimize the process further by lowering the cooking temperature slightly to achieve
the same Kappa number (around 10.8) and a higher viscosity. Based on the various experiments, it is expected that
minor variations to the process including alkaline levels, relative quantities of white liquor and concentrated CCE filtrate,
cooking temperatures and cooking times may be made, as would be determinable from routine calculations or optimi-
zations based on the principles and techniques described herein, while still keeping the resulting brown stock qualities
in a potentially desirable range. For example, it is expected that the resulting brown stock may yield a Kappa Number
of under 10.0, a viscosity of under 1000 ml/g, an S18 solubility of no more than 3.0%, and/or a viscosity to Kappa number
ratio of over 100.

[0069] According to certain embodiments disclosed herein, it is possible to cook for the same or similar viscosity and
Kappa Number levels using concentrated CCE filtrate as a traditional kraft process that uses only fresh white liquor,
thus leading to increased efficiency.

[0070] While preferred embodiments of the invention have been described herein, many variations are possible which
remain within the concept and scope of the invention. Such variations would become clear to one of ordinary skill in the
art after inspection of the specification and the drawings. The invention therefore is not to be restricted except within the
scope of any appended claims.

Claims
1. A method for pulp manufacturing using cold caustic extraction for production of dissolving pulp, comprising:
delignifying (221) organic materials (218) in one or more digesters and treating (222) a resulting brown stock

(212) to yield semi-purified pulp for use in the production of dissolving pulp;
extracting the semi-purified pulp with a caustic solution during a cold caustic extraction process (223) to yield
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a purified pulp and a solution containing hemicellulose;

separating the hemicellulose-containing solution from the purified pulp;

washing (224) the purified pulp and collecting a spent washing liquid therefrom;

combining the spent washing liquid and the hemicellulose-containing solution to form an alkaline filtrate (216);
concentrating (225) the alkaline filtrate (216) to form a concentrated alkaline filtrate (217); and

utilizing at least a portion of the concentrated alkaline filtrate (217) in at least one of said digesters in connection
with production of dissolving pulp.

The method of claim 1, wherein concentrating the alkaline filtrate is performed by an evaporation process (225).
The method of claim 2, wherein the evaporation process (225) is carried out in a plurality of serially connected effects.

The method of claim 2, wherein said evaporation process (225) is carried out at a temperature range of between
about 50 and 60 °C.

The method of claim 2, wherein the evaporation process (225) is carried out at a pressure of -0.6 bar and -0.84 bar.

The method of claim 2, wherein the evaporation process (225) is carried out until said concentrated alkaline filtrate
(217) has an effective alkali concentration of between about 95 and 125 grams NaOH per liter.

The method of claim 2, wherein the evaporation process (225) is carried out until said concentrated alkaline filtrate
(217) has an effective alkali concentration of between about 100 and 110 grams NaOH per liter.

The method of claim 1, wherein the alkaline filtrate (216) is obtained by:

separating the hemicellulose-containing solution from the purified pulp; and
washing the purified pulp and collecting raw alkaline filtrate resulting therefrom.

The method of claim 1, further comprising adding white liquor to the concentrated alkaline filtrate (217) used in said
one or more digesters.

The method of claim 8, wherein the ratio of white liquor to concentrated alkaline filtrate (217) is between approximately
1:1.5 and 1:2.5.

The method of claim 1, wherein said caustic solution comprises NaOH and Na,S.

The method of claim 11, further comprising using a second portion of the concentrated alkaline filtrate (217) on a
different pulp processing production line.

The method of claim 1, further comprising the steps of:

producing a second brown stock from cooking a second batch of organic materials in the one or more digesters;
washing and screening the second brown stock to yield semi-purified pulp; and

using cold caustic extraction, extracting the semi-purified pulp derived from the second brown stock to yield a
second purified pulp and a second solution containing hemicellulose.

The method of claim 13, wherein:

the second brown stock has an S18 solubility of no more than 3.0% prior to cold caustic extraction; or

the second brown stock has a Kappa number of less than 10.0 prior to cold caustic extraction; or

the second brown stock has a viscosity of approximately 1000 milliliters per gram prior to cold caustic extraction; or
the second brown stock shows a viscosity to Kappa Number ratio of 100 or higher prior to cold caustic extraction.

The method of claim 1, wherein delignifying organic materials comprises cooking (221) organic materials in a plurality
of batch digesters using at least a portion of a concentrated caustic solution derived from the downstream cold
caustic extraction stage, and wherein the method further comprises returning at least a portion of the concentrated
alkaline filtrate (217) to the batch digesters as at least one cooking fluid.

12
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Patentanspriiche

1.

10.

1.

12.

13.

Verfahren zum Herstellen von Zellstoff mithilfe einer Kalt-Alkali-Extraktion fir die Produktion von Chemiezellstoff,
umfassend:

Delignifizieren (221) organischer Materialien (218) in einem oder mehreren Kochern und Behandeln (222) eines
resultierenden Braunstoffs (212), um teilweise gereinigten Zellstoff zur Verwendung in der Produktion von
Chemizellstoff zu gewinnen;

Extrahieren des teilweise gereinigten Zellstoffs mit einer Laugenldsung wahrend eines Kalt-Alkali-Extraktions-
prozesses (223), um gereinigten Zellstoff und eine Losung zu gewinnen, die Hemicellulose enthalt;

Trennen der Hemicellulose-enthaltenden L6sung vom gereinigten Zellstoff;

Waschen (224) des gereinigten Zellstoffs und Auffangen einer verbrauchten Waschflissigkeit davon;
Kombinieren der verbrauchten Waschfliissigkeit und der Hemicellulose-enthaltenden Lésung, um ein alkali-
sches Filtrat (216) zu bilden;

Konzentrieren (225) des alkalischen Filtrats (216), um ein konzentriertes alkalisches Filtrat (217) zu bilden; und
Verwenden von mindestens einem Teil des konzentrierten alkalischen Filtrats (217) in mindestens einem der
Kocher in Verbindung mit der Produktion von Chemiezellstoff.

Verfahren nach Anspruch 1, wobei das Konzentrieren des alkalischen Filtrats durch einen Eindampfungsprozess
(225) ausgefiihrt wird.

Verfahren nach Anspruch 2, wobei der Eindampfungsprozess (225) in mehreren fortlaufend verbundenen Effekten
durchgefihrt wird.

Verfahren nach Anspruch 2, wobei der Eindampfungsprozess (225) bei einem Temperaturbereich zwischen 50 und
60 °C durchgeflhrt wird.

Verfahren nach Anspruch 2, wobei der Eindampfungsprozess (225) bei einem Druck von -0,6 Bar und -0,84 Bar
durchgefihrt wird.

Verfahren nach Anspruch 2, wobei der Eindampfungsprozess (225) so lange durchgefiihrt wird, bis das konzentrierte
alkalische Filtrat (217) eine effektive Alkalikonzentration von zwischen 95 und 125 Gramm NaOH pro Liter hat.

Verfahren nach Anspruch 2, wobeider Eindampfungsprozess (225) so lange durchgefiihrt wird, bis das konzentrierte
alkalische Filtrat (217) eine effektive Alkalikonzentration von zwischen 100 und 110 Gramm NaOH pro Liter hat.

Verfahren nach Anspruch 1, wobei das alkalische Filtrat (216) erhalten wird durch:

Trennen der Hemicellulose-enthaltenden Lésung vom gereinigten Zellstoff; und
Waschen des gereinigtem Zellstoffs und Auffangen eines daraus resultierenden rohen alkalischen Filtrats.

Verfahren nach Anspruch 1, ferner umfassend das Hinzufligen von Weilauge zu dem konzentrierten alkalischen
Filtrat (217), das in dem einen oder den mehreren Kochern verwendet wird.

Verfahren nach Anspruch 8, wobei das Verhaltnis der Weillauge zu dem konzentrierten alkalischen Filtrat (217)
ungefahr zwischen 1:1,5 und 1:2,5 ist.

Verfahren nach Anspruch 1, wobei die Laugenlésung NaOH und Na,S enthélt.

Verfahren nach Anspruch 11, ferner umfassend das Verwenden eines zweiten Teils des konzentrierten alkalischen
Filtrats (217) in einer anderen Produktionslinie fur die Zellstoffverarbeitung.

Verfahren nach Anspruch 1 ferner umfassend folgende Schritte:
Produzieren eines zweiten Braunstoffs durch Kochen einer zweiten Menge aus organischen Materialien in dem
einen oder den mehreren Kochern;

Waschen und Sortieren des zweiten Braunstoffs zum Gewinnen von teilweise gereinigtem Zellstoff; und
unter Verwendung von Kalt-Alkali-Extraktion Extrahieren des teilweise gereinigten Zellstoffs, der vom zweiten
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Braunstoff stammt, um einen zweiten gereinigten Zellstoff und eine zweite L6sung zu gewinnen, die Hemicel-
lulose enthalt.

14. Verfahren nach Anspruch 13, wobei:

der zweite Braunstoff eine S18 Loslichkeit von nicht mehr als 3,0% vor der Kalt-Alkali-Extraktion aufweist; oder
der zweite Braunstoff eine Kappa-Zahl von weniger als 10,0 vor der Kalt-Alkali-Extraktion aufweist; oder

der zweite Braunstoff eine Viskositdt von ungefédhr 1000 Milliliter pro Gramm vor der Kalt-Alkali-Extraktion
aufweist; oder

der zweite Braunstoff ein Verhaltnis von Viskositat zu Kappa-Zahl von 100 oder héher vor der Kalt-Alkali-
Extraktion aufweist.

15. Verfahren nach Anspruch 1, wobei das Delignifizieren organischer Materialien das Kochen (221) organischer Ma-

terialien in mehreren diskontinuierlichen Kochern unter Verwendung von mindestens einem Teil einer konzentrierten
Laugenlésung umfasst, die aus der nachgelagerten Kalt-Alkali-Extraktionsphase stammt, und wobei das Verfahren
ferner das Rickflihren von mindestens einem Teil des konzentrierten alkalischen Filtrats (217) als mindestens eine
Kochflussigkeit in die diskontinuierlichen Kocher umfasst.

Revendications

Procédé pour fabriquer de la pate a papier a I'aide d’'une extraction caustique a froid pour produire de la pate a
dissoudre, comprenant :

la délignification (211) de matériaux organiques (218) dans un ou plusieurs lessiveurs et le traitement (222)
d’'une pate brune obtenue (212), pour donner une pate a papier semi-purifiée a utiliser dans la production de
pate a dissoudre ;

I'extraction de la pate semi-purifiée avec une solution caustique pendant une opération d’extraction caustique
a froid (223) pour donner une pate purifiée et une solution contenant de I'hémicellulose ;

la séparation de la solution contenant de 'hémicellulose de la pate purifiée ;

le lavage (224) de la pate purifiée et la collecte, a partir de celle-ci, d’un liquide de lavage épuisé ;

la combinaison du liquide de lavage épuisé et de la solution contenant de I'hémicellulose pour former un filtrat
alcalin (216) ;

la concentration (225) du filtrat alcalin (216) pour former un filtrat alcalin concentré (217) ; et

l'utilisation d’'une partie au moins du filtrat alcalin concentré (217) dans I'un au moins des lessiveurs en liaison
avec la production de pate dissolvante.

Procédé de la revendication 1, étant précisé que la concentration du filtrat alcalin est réalisée grace a une opération
d’évaporation (225).

Procédé de la revendication 2, étant précisé que l'opération d’évaporation (255) est exécutée lors de plusieurs
actions reliées en série.

Procédé de la revendication 2, étant précisé que I'opération d’évaporation (225) est exécutée dans une plage de
température située entre 50 et 60°C.

Procédé de la revendication 2, étant précisé que I'opération d’évaporation (225) est exécutée a une pression de
-0,6 bar et -0,84 bar.

Procédé de la revendication 2, étant précisé que I'opération d’évaporation (225) est exécutée jusqu’'a ce que le
filtrat alcalin concentré (217) présente une concentration d’alcalis effective située entre environ 95 et 125 grammes
de NaOH par litre.

Procédé de la revendication 2, étant précisé que I'opération d’évaporation (225) est exécutée jusqu’'a ce que le
filtrat alcalin concentré (217) présente une concentration d’alcalis effective située entre environ 100 et 110 grammes

de NaOH par litre.

Procédé de la revendication 1, étant précisé que le filtrat alcalin (216) est obtenu par : séparation de la solution
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contenant de 'hémicellulose de la pate purifiée ; et
lavage de la pate purifiée et collecte du filtrat alcalin brut obtenu a partir de celle-ci.

Procédé de la revendication 1, comprenant également I'adjonction de liqueur blanche au filtrat alcalin concentré
(217) utilisé dans le ou les lessiveurs.

Procédé de la revendication 8, étant précisé que le rapport de la liqueur blanche sur le filtrat alcalin concentré (217)
est situé entre approximativement 1:1,5 et 1:2, 5.

Procédé de la revendication 1, étant précisé que ladite solution caustique comprend NaOH et Na,S.

Procédé de la revendication 11, comprenant I'utilisation d’'une seconde partie du filtrat alcalin concentré (217) sur
une chaine de production de pate différente.

Procédé de la revendication 1, comprenant également les étapes :

de production d’'une seconde pate brune a partir de la cuisson d’un second chargement de matériaux organiques
dans le ou les lessiveurs ;

de lavage et de triage de la seconde pate brune pour donner une pate semi-purifiée ; et

d'utilisation d’'une extraction caustique a froid, en extrayant la pate semi-purifiée dérivée de la seconde pate
brune, pour donner une seconde pate purifiée et une seconde solution contenant de I'hémicellulose.

Procédeé de la revendication 13, étant précisé :

que la seconde pate brune présente une solubilit¢ S18 qui n'est pas supérieure a 3,0 % avant I'extraction
caustique a froid ; ou

que la seconde pate brune présente un indice Kappa de moins de 10,0 avant I'extraction caustique a froid ; ou
que la seconde pate brune présente une viscosité d’approximativement 1000 millilitres par gramme avant
I'extraction caustique a froid ; ou

que la seconde pate brune présente un rapport viscosité sur indice Kappa de 100 ou plus avant I'extraction
caustique a froid.

Procédé de la revendication 1, étant précisé que la délignification de matériaux organiques comprend la cuisson
(221) de matériaux organiques dans plusieurs lessiveurs en discontinu a I'aide d’'une partie d’une solution caustique
concentrée dérivée de I'étage aval de I'extraction caustique a froid, et que le procédé comprend par ailleurs le retour
d’une partie au moins du filtrat alcalin concentré (217) dans les lessiveurs en discontinu, sous la forme d’au moins
un fluide de cuisson.
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