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Description

[0001] This application for letters patent disclosure document describes inventive aspects that include various novel
innovations (hereinafter "disclosure") and contains material that is subject to copyright, mask work, and/or other intel-
lectual property protection. The respective owners of such intellectual property have no objection to the facsimile repro-
duction of the disclosure by anyone as it appears in published Patent Office file/records, but otherwise reserve all rights.

FIELD

[0002] The present innovations generally address pulp processing, and more particularly, include HIGH ALPHA AND
HIGH INTRINSIC VICOSITY PULP PRODUCTION APPARATUSES, METHODS AND SYSTEMS.

BACKGROUND

[0003] The use of pre-hydrolysis kraft process ("PHKP") associated to cold caustic extraction ("CCE") has been de-
scribed previously, such as US Patent 8,734,612 and US Patent 8,535,480. Both patents are hereby incorporated by
reference as if set forth fully herein. A schematic description of such a method is given as a block diagram in figure 1.
[0004] The association of cooking process and CCE process has been described and presents useful industrial ap-
plication for production of high purity pulps (alpha cellulose content from 96% to 98%). One aspect of the art is the
management of CCE filtrate as an alkali source, avoiding or at least minimizing the precipitation of hemicelluloses, and
has been successfully used in industrial installation.
[0005] Resulting pulp is washed, bleached and dried in appropriate manner to result in commercial product especially
suitable to manufacture of cellulose acetate (tri-acetate and di-acetate).
[0006] Such process produces Elemental Chlorine Free (ECF) bleached pulp with typical IV of 700 mg/l at high
brightness level (above 92 %ISO) that can be extended up to 800 mg/l at normal market pulp brightness (89% to 90%ISO).
[0007] Cooking process may be conducted in batch or continuous installations. State of art installations are batch with
most of current production of high purity pulp.
[0008] Batch cooking plants implement PHKP in a very effective way, producing high quality product through long
times (year or more) without necessity to stop for cleaning or convert to KP production.
[0009] Continuous cooking PHKP has been historically tried in single vessel installations producing pulp of acceptable
quality, but with fouling problems leading to short campaign times and the need to run KP campaigns or stop the unit
for cleaning (typically measure in a few weeks’ time).
[0010] Recently PHKP has been re-introduced in continuous cooking by means of a 2 vessel system separating the
PH phase from KP phase. This system seems to have a better performance but still suffers from some fouling problems.
[0011] In such system most of the purification work is done in the PHKP cooking 121, with a typical removal of more
than 80% of the hemicellulose present in the wood. Typically such cooking process will deliver pulp with alpha cellulose
content in the range of 94-96%.
[0012] Pulp from cooking will typically have Kappa Number ("KN") in the range 7 to 13 and IV in the range 700 - 1100
depending on raw material and cooking conditions (P factor (PF) typically >200, H factor (HF) typically <500, alkali
charge typically 18 - 24 % Effective Alkali as NaOH on oven dry (OD) wood basis).
[0013] After cooking, pulp is washed and cleaned to remove debris 122, uncooked material and other rejects, following
to the CCE stage 123.
[0014] The subsequent CCE stage will boost purity level up to 98% in alpha cellulose by application of alkali charge
in the range of 300 - 600 kg NaOH/kg OD pulp and temperatures up to 50oC.
[0015] As mentioned before CCE acts by solubilizing the low molecular weight substances present in the pulp fiber.
With such action not only hemicellulose and degraded cellulose molecules are removed from the fibers, but also some
degraded lignin is removed, resulting in a KN drop of up to 3 units.
[0016] After CCE stage, pulp is washed 124 to remove residual caustic content and also lignin, hemicellulose and low
degree of polymerization ("dp") cellulose in CCE process. The filtrate from this process is referred to as CCE filtrate or
CCE liquor, and is recycled to cooking process. Excess filtrate can be exported for other areas (e.g., evaporation plant,
hemicellulose recovery plant, lignin recovery plant, other pulp production line, etc.).
[0017] In bleaching plant 125 pulp residual lignin is chemically removed and brightness is increased in a multi stage
setup with typically 2 to 5 stages. The bleached pulp may then be subjected to further screening and/or sand removal
126; dewatering, pressing and/or drying 128; and finishing in rolls or bales 128 to result in commercial product especially
suitable to manufacture of cellulose acetate (tri-acetate and di-acetate).
[0018] An ECF process may include Chlorine Dioxide (D) stage, Alkaline Extraction (E) stage, Oxygen (O2) stage and
Peroxide (P) stage.
[0019] D-P being an instance of 2 stage sequence and D-E-D-E-D being an instance of 5-stage sequence, where E



EP 3 983 605 B1

3

5

10

15

20

25

30

35

40

45

50

55

may or may not be reinforced by O2 or Peroxide. Other chemicals like Per Acetic Acid (PAA) or enzymes may be used.
[0020] Total Chlorine Free (TCF) bleaching will be typically 2 or 3 stages with 02, Ozone (O3) and P stages. PAA and
enzymes may be also used.
[0021] TCF bleaching in general is less selective leading to lower bleached pulp viscosity.
[0022] Pulp bleaching is not a perfectly selective process and cellulose IV will be typically reduced by at least 100
mg/l, and more typically 200-300 mg/l, resulting in lower final product viscosity, lower overall process yield (conversion
of wood to final goods) and sometimes lower pulp purity (as alpha-cellulose) due to cellulose degradation.
[0023] Document WO 2011/138633 discloses method and system for pulp processing using cold caustic extraction
with alkaline filtrate reuse.

SUMMARY

[0024] The HIGH ALPHA AND HIGH INTRINSIC VICOSITY PULP PRODUCTION APPARATUSES, METHODS AND
SYSTEMS (hereinafter "High-A High-IV Pulp Production") disclosed herein in various embodiments provide for pulp
processing used in connection with Kraft Processes ("KP") and Pre Hydrolysis Kraft Processes ("PHKP"), embodiments
employing a Cold Caustic Extraction ("CCE") stage and/or appropriate washing and bleaching stages, resulting in pulp
with high Intrinsic Viscosity ("IV") and high purity, such as may be as determined by alpha cellulose content, and adequate
brightness for use downstream in applications such as high tensile regenerated cellulose and ether applications, or other
applications employing high IV pulp with significant purity (e.g., alpha cellulose > 92%).
[0025] The invention is defined by the annexed set of claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The accompanying appendices and/or drawings illustrate various non-limiting, example, innovative aspects in
accordance with the present descriptions:

FIG 1 presents an example of prior art process flow for pulp production.

FIG 2 shows an example process flow diagram in one embodiment of High-A High-IV Pulp Production.

FIG 3 shows a cooking recipe, including logical flow and detailed process parameters, of the cooking process in
one embodiment of High-A High-IV Pulp Production.

FIG 4 shows an example representation of a single vessel continuous digester with steam phase pre-hydrolysis in
one embodiment of High-A High-IV Pulp Production.

FIG 5 shows an example representation of a single vessel continuous digester with aqueous phase prehydrolysis
in one embodiment of High-A High-IV Pulp Production.

FIG 6 shows an example representation of a two vessel continuous digester, with the pre-hydrolysis (aqueous and/or
steam phase) being performed in the first vessel and the following cooking steps in the second vessel, in one
embodiment of High-A High-IV Pulp Production.

FIG 7 shows a representation of a batch cooking plant process in one embodiment of High-A High-IV Pulp Production.

DETAILED DESCRIPTION

[0027] The HIGH ALPHA AND HIGH INTRINSIC VICOSITY PULP PRODUCTION APPARATUSES, METHODS AND
SYSTEMS (hereinafter "High-A High-IV Pulp Production") disclosed herein in various embodiments address optimization
of process conditions from the combined cooking and CCE stages resulting in high IV bleached pulp (e.g., >1200 ml/g,
alpha cellulose content >94% and pulp brightness >89%ISO). The optimized conditions go beyond the original described
conditions in previous art, but do not require changes in main equipment.
[0028] Embodiments of High-A High-IV Pulp Production may also be applied to continuous cooking processes, bringing
potential process benefits regarding process simplification and reduced equipment scaling potential.
[0029] Embodiments of High-A High-IV Pulp Production may include the redistribution of purification work done in
cooking and CCE stages, shifting most of the purification effect to the CCE stage (e.g., 55% or more of hemicellulose
reduction; in some implementations, 90% or more), while reducing the cooking process hemicellulose reduction effect.
[0030] This change in purification strategy, combined with described modifications in cooking process and adequate,
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i.e., selective bleaching conditions results in high viscosity pulp with dissolving grade purity and brightness, suitable for
specialty applications such as cellulose ethers and high strength regenerated cellulose.
[0031] CCE filtrate can be partially or completely recycled to the cooking plant without any treatment as applied in
previous art US Patent 8,734,612, which is incorporated in its entirety herein by reference.
[0032] Pulp produced from cooking will typically have viscosity above 1200 ml/g at a bleachable KN (below 20 for
hardwood pulp) and purity above 85 % in alpha cellulose.
[0033] In the subsequent CCE stage, pulp purity is increased up to 96% alpha cellulose content. For some applications
in which mercerized cellulose content is irrelevant, alpha cellulose purity may be increased up to 98%.
[0034] KN will drop significantly (typically 4-5 units) and once most of low dp cellulose and hemicellulose products are
removed a significant increase in average pulp dp is seen, bringing IV above about 1300 ml/g level.
[0035] In some implementations, a subsequent high selectivity bleaching sequence with 2 or 3 stages (D-P or D-EP-
D) will bring brightness to a commercial level (e.g., 88%-91% ISO; in some implementations 89%-90% ISO) at final IV
level above 1200 ml/g.
[0036] See comparison of previous art results with current results on table 1.

[0037] Such viscosity and purity levels are not currently available from Hardwood KP or PHKP, being only obtained
by Sulphite cooking of Softwood or by the use of cotton linter.
[0038] The CCE filtrate will have high hemicellulose content and also significant lignin content, being a potential
candidate for hemicellulose and lignin recovery process. Independently of such recovery processes, the CCE Filtrate
can be recycled to the cooking plant without other treatment than temperature and alkalinity adjustments as the main
alkali source for the cooking process (e.g., more than 70% of total EA charge applied on BD wood).
[0039] Examples of process conditions to achieve the desired viscosity and purity levels are described in the following
exemplary statements.
[0040] In implementations, the raw material can be hardwood, softwood or non-wood source.
[0041] Cooking method may be PHKP, with KP being considered as a particular case of PHKP were P factor is 0 (Zero).
[0042] Cooking equipment may be batch cook or continuous.
[0043] Figure 2 shows an example of logic flow for high-A high-IV pulp production in one embodiment from raw material
to finished product.
[0044] Figure 3 presents detailed cooking process parameters, i.e., the cooking recipe, for high-A high-IV pulp pro-
duction in one embodiment. In one embodiment, actual conditions in one or more steps may slightly deviate from the
ones presented due to implementation particularities (e.g. batch or continuous digester, or different strainer set arrange-
ment on continuous digesters) or due to other accessory processes limitations (e.g. steam supply or evaporation plant).
Detailed procedures of each step in the cooking recipe are disclosed further. Some steps may have alternative procedures
disclosed, but not represented in the recipe flowsheet for simplification.
[0045] In some implementations, a PHKP cooking process 221 may include wood chips being fed into the digester
301 and heated 302 to, e.g., 110 -135 °C (e.g., in one implementation to 115-125 °C) with, e.g., direct steam injection
or similar method and kept at such temperature for time enough 303 to reach a P factor from 0 to 100 (e.g., in one
implementation, from 10 to 30). In this condition air removal is at acceptable levels and a mild pre hydrolysis will take
place (no pre hydrolysis for the particular case of 0 P factor).
[0046] In one implementation, the acid aqueous phase containing hemicellulose, cellulose and lignin degradation
products, referred as hydrolysate, may be extracted or displaced from the digester. This stream can be recycled to the
chip feeding and/or chip heating step as a form of heating or chip transport media. In one implementation, the hydrolysate
can be purified and its key valuable molecules, such as acetic acid, furfural and sugar monomers and oligomers, separated
as an additional revenue stream, or can be neutralized with any alkaline stream and sent to the evaporation plant.

Table 1 Results of pilot scale experiments demonstrating the current art pulp quality compared with prior art pulp 
quality (US patent 8,734,612). Raw material used was Eucalyptus Urograndis. Pulp produced at same brightness 

and purity level that can be reached in previous art with 30% higher Intrinsic Viscosity.

Pulp Quality Parameter Prior Art (US 8,734,612) Current

Intrinsic Viscosity (g/ml) 950 1270

Brightness (%ISO) 90.0 90.7

S18 (%) 3.8 3.2

S10 (%) 4.7 4.0

Calculated alpha cellulose (%) 95.8 96.4
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[0047] A next step, in one implementation, includes the addition of a white liquor pad 314, e.g., to avoid hemicellulose
and lignin precipitation. In one implementation, the white liquor pad amount will correspond to 0-5% of the BD wood weight.
[0048] A next step, in one implementation, includes the addition of a high volume of CCE filtrate 324 for wood chip
alkali impregnation, e.g., corresponding from 70 to 100% of total alkali requirement for cooking.
[0049] This filtrate may have a typical concentration of, e.g., 20 to 80 g Effective Alkali (EA) / l, with EA expressed as
NaOH (e.g., in one implementation, 40-60 g EA/l). This filtrate may have its concentration increased by addition of white
liquor.
[0050] In some implementations, CCE filtrate will be pre heated to, e.g., 90-140 °C (e.g., in one implementation, to
120-130 °C).
[0051] Sufficient impregnation time can be achieved, by leaving the digester static or circulating the liquor through the
digester in the case of batch digesters, or having a sufficient retention time at the impregnation zone in continuous
digesters.
[0052] A next step, in some implementations, includes heating of chips to reach the desired cooking temperature, e.g.,
in the range of 130-160 °C (e.g., in one implementation to 140-150 °C). Heating can be provided, for example, by the
addition of hot black liquor that will displace the spent CCE filtrate and/or by forced circulation of the digester liquor to
an external heat exchanger, or another form of external heating.
[0053] With implementations including the addition of hot black liquor 305, concentration of, e.g., 5-45 g EA/l (e.g., in
one implementation 10-20 g EA/l) may be employed in some implementations and can be adjusted by addition of fresh
white liquor or CCE filtrate. Black liquor temperature may be, e.g., 130-170 °C (e.g., in one implementation, 150-160
°C). The addition of hot black liquor may be sufficient to reach the cooking temperature target, or a few degrees (e.g.,
not more than 10 °C) lower. If the latter, in one implementation, the liquor inside the digester can be circulated to an
external form of heating to reach its desired temperature.
[0054] Once target temperature is reached it may be kept 306 until a desired H-factor is reached. An H-Factor target
may be set, in one implementation, to result in bleachable pulp of suitable KN (e.g., for hardwood KN may be from 15
- 20 (e.g., in one implementation, from 16-18)).
[0055] An extra alkali charge (0-5%), either in the form of CCE filtrate or pure white liquor, may be added at one or
multiple intermediate H-factors, e.g., to avoid the residual alkali concentration inside the digester reaching a low level
that will promote lignin and hemicellulose precipitation trough the cooking phase.
[0056] A next step, in one implementation, includes the cooking liquor displacement with cold wash liquor 307, con-
taining some residual alkali, e.g., higher than 2 gEA/l, such as to avoid lignin and hemicellulose precipitation.
[0057] In some implementations, the wash liquor may have its alkalinity increased, e.g., by the use of white liquor or
CCE filtrate. Wash liquor temperature may be adjusted to a level such that the pulp discharge from the cooking vessel
will be below boiling conditions.
[0058] A next step, in one implementation, includes pulp discharge from the cooking vessel 308, e.g., to an atmospheric
discharge tank, atmospheric washing equipment (e.g. atmospheric diffuser), pressurized washing equipment (e.g. pres-
sure diffuser), and/or the like.
[0059] A next step, in one implementation, includes washing of the pulp. In one implementation, the pulp may also be
screened 222. Screening may be performed before or after washing of pulp, or after CCE stage.
[0060] A next step, in one implementation, includes the addition of cold fresh alkali 223, e.g., in the form of NaOH or
White Liquor or a combination of both to perform the Cold Caustic Extraction (CCE) process.
[0061] For example, white liquor with a concentration from, e.g., 100-130 g EA/l (e.g., in one implementation from
115-125 gEA/l) and sulfidity of, e.g., 18-40% (e.g., in one implementation from 28-32%) may be used after being cooled,
so as to adjust CCE stage to operate at temperature from, e.g., 20 -50 °C (e.g., in one implementation from 30 - 35 °C)
at a pulp mass consistency of, e.g., 3 to 15% in fiber weight (e.g., in one implementation from 8 - 12 %) and an alkali
concentration in the pulp slurry of, e.g., 50 - 120 g EA/l (e.g., in one implementation from 60 - 80 g EA/l). Pulp slurry
concentration may be adjusted by the addition of a dilution liquid, e.g., in one implementation, filtrate from a washing
stage after the CCE.
[0062] Retention time in CCE stages can, in various implementations, be from a few minutes to several hours. For
example, in one implementation, the time span may be in the range of 15 to 30 minutes.
[0063] A next step, in one implementation, includes counter current washing of CCE pulp 224, e.g., in 2 or more
washing stages (e.g., in one implementation from 3 to 4 stages), such as to recover CCE filtrate and minimize alkali and
organic dissolved solid loss to subsequent bleaching processes.
[0064] Washing can be done with any kind of washing equipment (e.g., press, wash press, pressurized filters, vacuum
filters, pressurized and atmospheric diffusers, and/or the like).
[0065] Various washing media may be used, e.g., pure water, condensate from evaporation plant, and/or other suitable
washing liquor (e.g., EOP filtrate, P filtrate, and/or the like). Washing media temperature may depend, for example, on
washing machine specifics, overall process mass, heat balance, and/or the like, and may be in the range of 50-85 °C,
but not restricted to that range.
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[0066] A next step, in one implementation, includes bleaching the pulp 225, e.g., in a high selective bleaching sequence
in order to minimize viscosity loss.
[0067] For Hardwood pulp, a 3-stage ECF sequence may be employed to reach final brightness of 89-91% ISO,
whereas a 2-stage ECF sequence may be used for brightness level 86-90 %ISO.
[0068] The bleaching sequence may include the use of viscosity preservers such as magnesium salts, chelating
agents, and/or the like for the control of transition metals.
[0069] Next steps, in some implementations, may further include additional screening and/or sand removal 226; de-
watering, pressing and drying 227; and finishing the resulting pulp in rolls, bales, and/or the like 228.

4) Examples

[0070] Further embodiments of High-A High-IV Pulp Production are demonstrated in the following examples. In some
instances, the examples are based on principles presented in figure 2 and as well as the recipes presented in figure 3.
Deviation and particulars are described in each example.

Example 1

[0071] Kraft process for high Intrinsic Viscosity high Purity pulp in one embodiment, using a single vessel steam phase
continuous digester where main alkali source is untreated CCE filtrate.
[0072] In this case the sequence shown in figure 2 is implemented in a single vessel continuous digester as described,
in one embodiment, in figure 4. The cooking recipe follows closely the one presented in figure 3.
[0073] The downstream process comprises washing, screening, CCE treatment, CCE washing and ECF bleaching
as previously described.
[0074] Wood Chips (401) are processed via chip feeding system and transferred (402) to Digester vessel. In various
implementations, the chip feeding system may comprise, e.g., chip silo with chip pumping system to feed the digester,
chip silo with High Pressure Feeder to feed the digester, direct digester feeding with a metering and pressure locking
device, and/or the like.

First digester section

[0075] In digester top the chips may be heated up with Steam (403) to desired temperature and retention time to
achieve a given P factor. Chip level and/or liquor level may be controlled to establish defined specified retention time.
Digester Pressure may be controlled to achieve the desired temperature without boiling.

Second Digester Section

[0076] A set of strainers may be located in a second digester section, such as to establish a circulation loop. Liquor
may be extracted from digester, receive white liquor charge (407) and returned to digester via central pipe (404) above
the said set of strainers. This circulation flow may be employed to facilitate white liquor pad effect.

Third Digester Section

[0077] A second set of strainers may be located in a third digester section, such as to establish a circulation loop.
Liquor may be extracted from digester (419), receive a CCE filtrate charge (408) and returned to digester via central
pipe (405) above the said set of strainers. This circulation flow may be employed to facilitate CCE filtrate distribution
and impregnation process. Retention time may be selected to facilitate impregnation.
[0078] In one implementation, this circulation loop may include extraction capability (414) to facilitate digester liquor
level control.

Fourth Digester Section

[0079] A third set of strainers may be located in a fourth digester section to establish a circulation loop. Liquor may
be extracted from digester, receive a CCE filtrate charge (410) and/or white liquor charge (409), may be heated up with
steam (411) and returned to digester via central pipe (406) above the said set of strainers. This circulation flow may be
employed to facilitate alkali distribution and heat up process. Retention time may be selected to facilitate cooking time
to desired H factor.
[0080] In one implementation, residual alkali may be adjusted in this step to facilitate kappa number control.
[0081] In one implementation, this circulation loop may include extraction capability (412) to facilitate digester liquor
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level control.

Fifth Digester Section

[0082] A fourth set of strainers may be located in a fifth digester section, such as to establish the main digester
extraction flow. The extraction pipes (418) may be directed to heat recovery system, liquor filtration, and/or the like and
then sent to evaporation plant.

Sixth Digester Section

[0083] Cold wash filtrate (416) may be introduced to digester bottom, such as to allow washing and/or cooling before
the pulp discharge (417).
[0084] Retention time in this section may be selected to facilitate pulp cooling and to provide a washing effect as well.
[0085] In one implementation, white liquor (415) and/or CCE filtrate (413) may be used to correct the wash filtrate
alkalinity.
[0086] In one implementation, pulp may be discharged from digester (417) at a selected temperature, below boiling
point, to the subsequent process step (e.g., blow tank, pressure diffuser, and/or the like).

Example 2

[0087] Kraft process for high Intrinsic Viscosity high Purity pulp in one embodiment using a single vessel hydraulic
phase continuous digester were main alkali source is untreated CCE filtrate.
[0088] Principle diagram shown in one embodiment in figure 5.
[0089] Similar to principles described in connection with example 1 above, except that digester is hydraulically filled,
employing one additional set of strainers in First digester section in order to establish a circulation loop. Liquor may be
extracted from digester, heated and returned to digester via central pipe above the said set of strainers (520). This
circulation flow may be employed to facilitate heat up to desired temperature. An extraction line may be employed to
facilitate digester pressure control (512, 514, 521).
[0090] After the modified First digester section, the process may resume through remaining sections as described in
example 1.

Example 3

[0091] Kraft process for high Intrinsic Viscosity high Purity pulp in one embodiment, using a two vessel steam phase
continuous digester were main alkali source is untreated CCE filtrate.
[0092] Principle diagram shown in one embodiment in figure 6.
[0093] Similar to principles described in connection with example 1 above, except that a second vessel for pre hydrolysis
may be introduced between chip feeding system and Digester. In some implementations, such vessel can be steam/liquor
phase, hydraulically pressurized, and/or the like.
[0094] In one implementation, chips may be heated up to specified pre hydrolysis temperature, such as by direct steam
injection in case of steam/liquor phase vessel 622, or by means of indirect heating by the establishment of a liquor
circulating loop (strainer, circulation pump and heat exchanger) in the top of said vessel.
[0095] In one implementation, chip transfer for digester 620 may be achieved by pressurization with steam and/or
compressed air in the top of such steam/liquor phase vessel and/or by use of a pressurization pump in chip feeding
system, such as in the case of a hydraulically filled vessel.
[0096] In another implementation, chip pumping may be used for chip transference between pre hydrolysis vessel
and digester.
[0097] Such vessel may employ a retention time set so as to reach a desired P factor.
[0098] After transfer to digester, the process may proceed as described in example 1, with the possible optimization
of doing the white liquor pad addition in the transfer loop between both said vessels (pre hydrolysis and digester, 620
and 621) using this circulation loop as a replacement from sections 1 and 2.

Example 4

[0099] Kraft process for high Intrinsic Viscosity high Purity pulp in one embodiment using a batch digester system
where main alkali source is untreated CCE filtrate.
[0100] Principle diagram shown in one embodiment in figure 7.
[0101] In one implementation, a first step the cooking vessel (digester) includes filling with wood chips 701. In one
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implementation, a small amount of steam may be added to facilitate chip packing and start the heating process.
[0102] In one implementation, a second step may include, with the cooking vessel full of chips and closed, heating up
to specified temperature and pressure 702.
[0103] In one implementation, a third step may include maintaining specified conditions (e.g., of temperature and
pressure) until target P factor is reached 703.
[0104] In one implementation, a fourth step may include introducing white liquor pad to the cooking vessel 704.
[0105] In one implementation, a fifth step may include introducing a specified amount of pre heated CCE filtrate in the
cooking vessel and waiting for a specified degree of impregnation to be achieved 705.
[0106] In one implementation, a sixth step may include heating up the vessel to cooking temperature 706. For example,
that may be achieved by circulating the liquor present in the vessel through an external heater, by displacing the liquor
present in the vessel with hot black liquor of controlled alkalinity, and/or the like. In one implementation, in this stage
extra alkali charge from fresh white liquor or from CCE filtrate can be introduced, such as via circulation, displacement,
and/or the like.
[0107] In one implementation, a seventh step may include keeping specified conditions until target H factor is reached
707.
[0108] In one implementation, an eighth step may include displacing the liquor present in the vessel 708, e.g., with
cooled wash liquor so as to cool down the product to below boiling point at discharge condition.
[0109] In one implementation, a ninth step may include discharging the cooking vessel 709, e.g., so it is empty and
ready to restart the cooking cycle.

Claims

1. A method for high intrinsic viscosity pulp production, comprising:

pre-hydrolyzing raw material in a digester via steam heating, the raw material comprising hardwood chips,
including performing pre-hydrolysis kraft process cooking of the hardwood chips in the digester via steam heating
to obtain a pre-hydrolysis condition comprising a P factor from 10 to 30;
adding a white liquor pad to the cooked hardwood chips, wherein the white liquor pad comprises 0% to 5% of
a weight of the hardwood chips;
pre-heating a non-purified cold caustic extraction filtrate having a filtrate concentration of between 40 gEA/l and
60 g EA/l to a filtrate temperature of between 120 °C and 130 °C
adding non-purified cold caustic extraction filtrate to produce alkali impregnated cooked hardwood chips;
heating the alkali impregnated cooked hardwood chips to reach a target temperature between 140 °C and 150
°C and holding for a cooking time to reach a target H-factor corresponding to a kappa number between 16 and
18 and produce pulp;
displacing cooking liquor with a cold wash liquor comprising residual alkali at concentration higher than 2 gEA/l
until the pulp is below boiling conditions;
discharging the pulp from the digester to at least one of an atmospheric discharge tank, atmospheric washing
equipment, and pressurized washing equipment;
washing the pulp;
screening the pulp;
adding cold fresh alkali, comprising NaOH, white liquor, or both, to the pulp for cold caustic extraction to operate
at an extraction temperature of between 30 °C and 35 °C for an extraction time of between 15 and 30 minutes;
performing counter current washing of the pulp at a washing temperature of between 50 °C and 85 °C to recover
the cold caustic extraction filtrate; and
bleaching the pulp in a high selective bleaching sequence comprising a three stage ECF sequence to yield a
final pulp having intrinsic viscosity > 1200 ml/g, alpha cellulose content > 94%, and brightness of between 89%
and 91% ISO, wherein the bleaching includes at least one of a magnesium salt and a chelating agent;
dewatering the pulp;
pressing the pulp;
drying the pulp; and
forming the pulp into rolls or bales.

2. The method of claim 1, wherein the raw material comprises softwood.

3. The method of claim 1, wherein the raw material comprises a non-wood source material.
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4. The method of claim 1, wherein the PHKP cooking comprises KP cooking.

5. The method of claim 1, wherein heating the alkali impregnated raw material further comprises:
adding a quantity of hot black liquor heated to a liquor temperature in the range of 130 °C to 170 °C.

6. The method of claim 1, further comprising:
adding extra alkali charge to the raw material during cooking at intermediate H-factor values before the target H-
factor is reached.

7. The method of claim 1, wherein the cold fresh alkali is the white liquor having a white liquor concentration in the
range of 100 gEA/l to 130 gEA/l and a sulfidity in the range of 18% to 40%.

8. The method of claim 1, wherein the counter current washing is performed by at least one of a press, wash press,
pressurized filter, vacuum filter, pressurized diffuser, and atmospheric diffuser.

9. The method of claim 1, wherein the counter current washing is performed with wash media comprising at least one
of pure water and evaporation plant concentrate.

10. The method of claim 1, wherein the digester comprises a batch digester.

11. The method of claim 1, wherein the digester comprises a continuous digester.

Patentansprüche

1. Ein Verfahren zur Herstellung von Pulpe bzw. Zellstoff mit hoher intrinsischer Viskosität, das Folgendes aufweist:

Vorhydrolysieren von Rohmaterial in einem Kocher durch Dampferhitzung, wobei das Rohmaterial Laubholz-
späne aufweist, einschließlich Durchführen von Vorhydrolyse-Kraft-Prozesskochen der Laubholzspäne in dem
Kocher durch Dampferhitzung, um einen Vorhydrolysezustand zu erhalten, der einen P-Faktor von 10 bis 30
aufweist;
Hinzufügen eines Weißlaugenkissens zu der gekochten Laubholzspäne, wobei das Weißlaugenkissen 0 % bis
5 % eines Gewichts der Laubholzspäne aufweist;
Vorerhitzen eines nicht gereinigten Kaltbeizmittelextraktionsfiltrat mit einer Filtratkonzentration zwischen 40
gEA/l und 60 g EA/I auf eine Filtrattemperatur zwischen 120 °C und 130 °C;
Hinzufügen von nicht gereinigtem Kaltbeizmittelextraktionsfiltrat zum Herstellen von mit Alkali imprägnierten
gekochten Laubholzspäne;
Erhitzen der mit Alkali imprägnierten gekochten Laubholzspäne, um eine Zieltemperatur zwischen 140 °C und
150 °C zu erreichen und Halten für eine Kochzeit, um einen Ziel-H-Faktor zu erreichen, der einer Kappazahl
zwischen 16 und 18 entspricht, und Erzeugen von Zellstoff;
Verdrängen von Kochlauge durch eine kalte Waschlauge, die Restalkali in einer Konzentration von mehr als 2
gEA/l enthält, bis der Zellstoff unter Siedepunktbedingungen ist;
Entleeren des Zellstoffs aus dem Kocher in mindestens einen atmosphärischen Entleerungstank, eine atmos-
phärische Waschanlage oder eine Druckwaschanlage;
Waschen des Zellstoffs;
Sieben des Zellstoffs;
Hinzufügen von kaltem, frischem Alkali, das aus NaOH aufweist, von Weißlauge oder beidem zum Zellstoff,
zur Kaltbeizmittelextraktion, um bei einer Extraktionstemperatur zwischen 30 °C und 35 °C für eine Extrakti-
onszeit zwischen 15 und 30 Minuten zu arbeiten;
Durchführen von Waschen des Zellstoffs im Gegenstrom bei einer Waschtemperatur zwischen 50 °C und 85
°C, um das
Kaltbeizmittelextraktionsfiltrat zu gewinnen; und
Bleichen des Zellstoffs in einer hochselektiven Bleichsequenz, die eine dreistufige ECF-Sequenz aufweist, um
einen endgültigen Zellstoff mit einer intrinsischen Viskosität von > 1200 ml/g, einem Alphacellulosegehalt von
> 94 % und einem Helligkeitsgrad zwischen 89 % und 91 % ISO zu erhalten, wobei das Bleichen mindestens
ein Magnesiumsalz oder einen Chelatbildner aufweist;
Entwässern des Zellstoffs;
Pressen des Zellstoffs;
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Trocknen des Zellstoffs; und
Formen des Zellstoffs zu Rollen oder Ballen.

2. Das Verfahren nach Anspruch 1, wobei das Rohmaterial Weichholz aufweist.

3. Das Verfahren nach Anspruch 1, wobei das Rohmaterial eine Nicht-Holz-Materialquellen aufweist.

4. Das Verfahren nach Anspruch 1, wobei das PHKP-Kochen KP-Kochen aufweist.

5. Das Verfahren nach Anspruch 1, wobei Erhitzen des mit Alkali imprägnierten Rohmaterials ferner Folgendes auf-
weist:
Zugeben einer Menge heißer Schwarzlauge, die auf eine Laugentemperatur im Bereich von 130 °C bis 170 °C
erhitzt wird.

6. Das Verfahren nach Anspruch 1, das ferner Folgendes aufweist:
Zugeben von zusätzlicher Alkali-Charge zum Rohmaterial während des Kochens bei Zwischenwerten des H-Faktors,
bevor der Ziel-H-Faktor erreicht wird.

7. Das Verfahren nach Anspruch 1, wobei die kalte frische Alkali die Weißlauge mit einer Weißlaugenkonzentration
im Bereich von 100 gEA/l bis 130 gEA/l und einer Sulfidität im Bereich von 18 % bis 40 % ist.

8. Das Verfahren nach Anspruch 1, wobei das Waschen im Gegenstrom durch eine Presse, eine Waschpresse, einen
Druckfilter, einen Vakuumfilter, einen Druckdiffusor und/oder einen atmosphärischen Diffusor durchgeführt wird.

9. Das Verfahren nach Anspruch 1, wobei das Waschen im Gegenstrom mit einem Waschmedium durchgeführt wird,
das reines Wasser und/oder Eindampfanlagenkonzentrat aufweist.

10. Das Verfahren nach Anspruch 1, wobei der Kocher einen Batch-Kocher aufweist.

11. Das Verfahren nach Anspruch 1, wobei der Kocher einen kontinuierlichen Kocher aufweist.

Revendications

1. Procédé de production de pâte à viscosité intrinsèque élevée, comprenant :

la pré-hydrolyse d’une matière première dans un digesteur par chauffage à la vapeur, la matière première
comprenant des copeaux de bois dur, comportant la mise en œuvre d’une cuisson par procédé kraft de pré-
hydrolyse des copeaux de bois dur dans le digesteur par chauffage à la vapeur pour obtenir une condition de
pré-hydrolyse comprenant un facteur P compris entre 10 et 30 ;
l’ajout d’un tampon de liqueur blanche aux copeaux de bois dur cuits, dans lequel le tampon de liqueur blanche
comprend 0 % à 5 % en masse des copeaux de bois dur ;
le préchauffage d’un filtrat d’extraction caustique à froid non purifié ayant une concentration de filtrat comprise
entre 40 gEA/l et 60 gEA/l jusqu’à une température de filtrat comprise entre 120 °C et 130 °C
l’ajout d’un filtrat d’extraction caustique à froid non purifié pour produire des copeaux de bois dur cuits imprégnés
d’alcali ;
le chauffage des copeaux de bois dur cuits imprégnés d’alcali pour atteindre une température cible comprise
entre 140 °C et 150 °C et la maintenir pendant un temps de cuisson pour atteindre un facteur H cible corres-
pondant à un indice kappa compris entre 16 et 18 et produire de la pâte ;
le remplacement de la liqueur de cuisson par une liqueur de lavage froide comprenant de l’alcali résiduel à une
concentration supérieure à 2 gEA/l jusqu’à ce que la pâte soit en dessous des conditions d’ébullition ;
l’évacuation de la pâte hors du digesteur vers au moins un parmi un réservoir de décharge atmosphérique, un
équipement de lavage atmosphérique, et un équipement de lavage sous pression ;
le lavage de la pâte ;
le filtrage de la pâte ;
l’ajout d’un alcali frais froid, comprenant du NaOH, de la liqueur blanche, ou les deux, à la pâte pour une
extraction caustique à froid pour opérer à une température d’extraction comprise entre 30 °C et 35 °C pendant
une durée d’extraction comprise entre 15 et 30 minutes ;
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l’exécution d’un lavage à contre-courant de la pâte à une température de lavage comprise entre 50 °C et 85
°C pour récupérer le filtrat froid d’extraction caustique ; et
le blanchiment de la pâte dans une séquence de blanchiment hautement sélective comprenant une séquence
ECF à trois étapes pour atteindre une pâte finale ayant une viscosité intrinsèque > 1 200 ml/g, une teneur en
cellulose alpha > 94% et une brillance comprise entre 89 % et 91 % ISO, dans lequel le blanchiment comporte
au moins un parmi un sel de magnésium et un agent chélateur ;
la déshydratation de la pâte ;
la compression de la pâte ;
le séchage de la pâte ; et
la mise en forme de la pâte en rouleaux ou en balles.

2. Procédé selon la revendication 1, dans lequel la matière première comprend du bois tendre.

3. Procédé selon la revendication 1, dans lequel la matière première comprend un matériau d’origine non ligneuse.

4. Procédé selon la revendication 1, dans lequel la cuisson PHKP comprend une cuisson KP.

5. Procédé selon la revendication 1, dans lequel le chauffage de la matière première imprégnée d’alcali comprend en
outre :
l’ajout d’une quantité de liqueur noire chaude chauffée à une température de liqueur comprise entre 130 °C et 170 °C.

6. Procédé selon la revendication 1, comprenant en outre :
l’ajout d’une charge en alcali supplémentaire à la matière première pendant la cuisson à des valeurs de facteur H
intermédiaires avant que le facteur H cible ne soit atteint.

7. Procédé selon la revendication 1, dans lequel l’alcali frais froid est la liqueur blanche ayant une concentration en
liqueur blanche dans la plage de 100 gEA/l à 130 gEA/l et une aptitude à la conversion en sulfure dans la plage de
18 % à 40 %.

8. Procédé selon la revendication 1, dans lequel le lavage à contre-courant est effectué par au moins un parmi une
pression, une pression de lavage, un filtre sous pression, un filtre à vide, un diffuseur sous pression et un diffuseur
atmosphérique.

9. Procédé selon la revendication 1, dans lequel le lavage à contre-courant est effectué avec des milieux de lavage
comprenant au moins parmi l’eau pure et un concentré d’installation d’évaporation.

10. Procédé selon la revendication 1, dans lequel le digesteur comprend un digesteur en discontinu.

11. Procédé selon la revendication 1, dans lequel le digesteur comprend un digesteur en continu.
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