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Description

FIELD OF THE INVENTION

[0001] The present invention relates to compositions and methods for inhibiting the deposition of organic contami-
nants in pulp and papermaking systems.

BACKGROUND OF THE INVENTION

[0002] The deposition of organic contaminants in the pulp and papermaking industry can cause both quality and
efficiency problems in pulp and papermaking systems. Some components occur naturally in wood and are released
during various pulping and papermaking processes. The term "pitch" can be used to refer to deposits composed of
organic constituents which may originate from these natural resins, their salts, as well as coating binders, sizing agents,
and defoaming chemicals which may be found in the pulp. In addition, pitch frequently contains inorganic components
such as calcium carbonate, talc, clays, titanium and related materials.
[0003] Stickies is a term that has been increasingly used to describe deposits that occur in the systems using recycled
fiber. These deposits often contain the same materials found in "pitch" deposits in addition to adhesives, hot melts,
waxes, and inks. All of the aforementioned materials have many common characteristics including: hydrophobicity,
defoamability, tackiness, low surface energy, and the potential to cause problems with deposition, quality, and efficiency
in the process. Diagram I shows the complex relationship between pitch and stickies discussed here.

[0004] The deposition of organic contaminants can be detrimental to the efficiency of a pulp or paper mill causing
both reduced quality and reduced operating efficiency. Organic contaminants can deposit on process equipment in
papermaking systems resulting in operational difficulties in the systems. The deposition of organic contaminants on
consistency regulators and other instrument probes can render these components useless. Deposits on screens can
reduce throughput and upset operation of the system. This deposition can occur not only on metal surfaces in the
system, but-also on plastic and synthetic surfaces such as machine wires, felts, foils, Uhle boxes and headbox com-
ponents.
[0005] Historically, the subsets of the organic deposit problems, "pitch" and "stickies" have manifested themselves
separately, differently and have been treated distinctly and separately. From a physical standpoint, "pitch" deposits
have usually formed from microscopic particles of adhesive material (natural or man-made) in the stock which accu-
mulate on papermaking or pulping equipment. These deposits can readily be found on stock chest walls, paper machine
foils, Uhle boxes, paper machine wires, wet press felts, dryer felts, dryer cans, and calendar stacks. The difficulties
related to these deposits included direct interference with the efficiency of the contaminated surface, therefore, reduced
production, as well as holes, dirt, and other sheet defects that reduce the quality and usefulness of the paper for
operations that follow like coating, converting or printing.
[0006] From a physical standpoint, "stickies" have usually been particles of visible or nearly visible size in the stock
which originate from the recycled fiber. These deposits tend to accumulate on many of the same surfaces that "pitch"
can be found on and causes many of the same difficulties that "pitch" can cause. The most severe "stickies" related
deposits however tend to be found on paper machine wires, wet felts, dryer felts and dryer cans.
[0007] Methods of preventing the build-up of deposits on the pulp and papermill equipment and surfaces are of great
importance to the industry. The paper machines could be shut down for cleaning, but ceasing operation for cleaning
is undesirable because of the consequential loss of productivity, poor quality while partially contaminated and "dirt"
which occurs when deposits break off and become incorporated in the sheet. Preventing deposition is thus greatly
preferred where it can be effectively practiced.

DIAGRAM I

Pitch Stickies

Natural Resins (fatty and resin acids, fatty esters, insoluble salts, sterols, etc.) X X
Defoamers (oil, EBS, silicate, silicone oils, ethoxylated compounds, etc.) X X
Sizing Agents (Rosin size, ASA, AKD, hydrolysis products, insoluble salts, etc.) X X
Coating Binders (PVAC, SBR) X X
Waxes X
Inks X
Hot Melts (EVA, PVAC, etc.) X
Contact Adhesives (SBR, vinyl acrylates, polyisoprene, etc.) X
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[0008] In the past stickies deposits and pitch deposits have typically manifested themselves in different systems.
This was true because mills usually used only virgin fiber or only recycled fiber. Often very different treatment chemicals
and strategies were used to control these separate problems.
[0009] Current trends are for increased mandatory use of recycled fiber in all systems. This is resulting in a co-
occurrence of stickies and pitch problems in a given mill. It is desirable to find treatment chemicals and strategies which
will be highly effective at eliminating both of these problems without having to feed two or more separate chemicals.
The materials of this invention have clearly shown their ability to achieve this goal.

SUMMARY OF THE INVENTION

[0010] The present invention provides for compositions and methods for inhibiting the deposition of organic contam-
inants, such as pitch and stickies, in pulp and papermaking systems.
[0011] According to the present invention there is provided a method for inhibiting the deposition of organic contam-
inants from pulp in pulp and papermaking systems consisting essentially of adding to said pulp or spraying onto the
surfaces of papermaking machinery and equipment in pulp and papermaking systems an effective deposition inhibiting
amount of a blend of dioctyl sulfosuccinate and didecyl sulfosuccinate having a weight/weight ratio of 2:1 to 4:1.

DESCRIPTION OF THE RELATED ART

[0012] U.S. Pat. No. 4,184,912 teaches methods for controlling pitch deposition from pulp in papermaking systems
using a three component composition which comprises a nonionic surfactant, an anionic dispersant and anionic-pol-
ymer having a molecular weight less than 100,000.
[0013] The 912 patent suggests that suitable anionic surfactants are selected from a variety of surfactants which
includes sodium dialkyl sulfosuccinate. However, there is no demonstration that the anionic surfactant or any particular
sodium dialkyl sulfosuccinate would be effective at inhibiting pitch by itself.

DETAILED DESCRIPTION OF THE INVENTION

[0014] The present invention relates to methods for inhibiting the deposition of organic contaminants from pulp in
pulp and papermaking systems comprising adding to the pulp or applying to the surfaces of the papermaking machinery
and equipment an effective deposition inhibiting amount of a combination of dioctyl sulfosuccinate and didecyl sulfo-
succinate anionic surfactants.
[0015] Organic contaminants include constituents which occur in the pulp (virgin, recycled or combinations thereof)
having the potential to deposit and reduce paper machine performance or paper quality. These contaminants include
but are not limited to natural resins such as fatty acids, resin acids, their insoluble salts, fatty esters, sterols and other
organic constituents such as ethylene bis-stearamide, waxes, sizing agents, adhesives, hot melts, inks, defoamers.
and latexes which may deposit in papermaking systems.
[0016] The combination of dioctyl sulfosuccinate and didecyl sulfosuccinate anionic surfactants is effective at inhib-
iting the deposition of - organic contaminants at weight/weight ratios ranging from 2:1 to 4:1.
[0017] The compositions used in the method of the present invention are effective at inhibiting the deposition of
organic contaminants in papermaking systems. This may include Kraft, acid sulfite, mechanical pulp and recycled fiber
systems. For example, deposition in the brown stock washer, screen room and Decker system in Kraft papermaking
processes can be inhibited. The term "papermaking systems" is meant to include all pulp processes. Generally, it is
thought that these compositions can be utilized to inhibit deposition on all surfaces of the papermaking system from
the pulp mill to the reel of the paper machine, having a pH of about 3 to about 11, and under a variety of system
conditions.
[0018] The compositions used in the method of the present invention may be used with other pulp and papermaking
additives which include but are not limited to starches, titanium dioxide, defoamers, wet strength resins and sizing aids.
[0019] The compositions used in the method of the present invention can be added to the papermaking system at
any stage. They may be added directly to the pulp furnish or indirectly to the furnish through the headbox. The inventive
compositions may also be sprayed onto surfaces that are suffering from deposition, such as the wire, press felts, press
rolls and other deposition-prone surfaces.
[0020] The compositions used in the method of the present invention can be added to the papermaking system neat,
as a powder, slurry or in solution; the preferred primary solvent being water but is not limited to such. When added by
spraying techniques, the composition is preferably diluted with water to a satisfactory inhibitor concentration. The com-
positions may be added specifically and only to a furnish identified as contaminated or may be added to blended pulps.
The compositions may be added to the stock at any point prior to the manifestation of the deposition problem and at
more than one site when more than one deposition site occurs. Combinations of the above additive methods may also
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be employed by feeding the pulp millstock, feeding to the paper machine furnish, and spraying on the wire and the felt
simultaneously.
[0021] For purposes of the present invention, the term "an effective deposition inhibiting amount" is defined as that
amount which is sufficient to inhibit deposition in pulp and papermaking systems. The effective amount to be added to
the papermaking system depends on a number of variables including the pH of the system, hardness of the water,
temperature of the water, additional additives, and the organic contaminant type and content of the pulp. Generally,
from about 0.5 parts to about 150 parts of the inventive composition per million parts of pulp is added to the papermaking
system. Preferably, from about 2 parts to about 100 parts of the inventive composition are added per million parts of
pulp in the system.
[0022] Further, the compositions have proven effective against both the pitch and stickies manifestation of organic
deposition problems providing for an effective reduction of these problems in paper mills utilizing a variety of virgin and
recycled fiber sources.
[0023] The data set forth below were developed to demonstrate the unexpected results occasioned by use of the
present invention. The following are included as being illustrations of the present invention and should not be construed
as limiting the scope thereof.

Examples

Surface Tension and Contact Angle Measurements

[0024] The Wilhelmy-type technique was used to obtain surface tensions and receding contact angles of a solid
immersed in the solutions containing different treatments. The Kruss K-12 Tensiometer was used. The experiment was
performed at room temperature (23°C). Basically, a clean platinum plate with exactly known geometry is brought in
contact with liquid and the force acting on the plate is measured via a microbalance. The surface tension of the liquid
is calculated from the measured force:

γ = surface tension
P = measured (Wilhelmy) force
L = wetted length
[0025] θ is the contact angle between the tangent at the wetting line and the plate surface. For the determination of
the surface tension, the roughened and cleaned platinum plate is used and its contact angle is zero.
[0026] A polyester film was used as a solid substrate for contact angle measurements. This material was chosen
because paper machine forming fabrics are frequently made of polyester which is susceptible to considerable depo-
sition problems caused by stickies and/or pitch. Contact angle provides information about the hydrophobicity of a
simulated stickies surface and the change in the hydrophobicity as surface-active materials are adsorbed and/or de-
sorbed at the surface. A lower contact angle indicates that the surface is less susceptible to stickies and/or pitch
deposition. A zero contact angle is preferred. Surface tension provides information about the surface activity of the
surfactants. A lower surface tension indicates that the surfactant can emulsify and therefore stabilize the pitch disper-
sion more effectively. A stable dispersion will, in tum, minimize or prevent deposition. The results of this testing are
reported in Table I.

TABLE I

Surface Tension and Contact Angle Measurements at 23°C

Sample Conc.(ppm) Surface Tension (dyne/cm) Contact Angle Degree

Nanopure water ------ 72.2 53.3
Tap water w/hardness about 300 ppm ------ 67.1 44.7
Ethoxylated nonyl phenol half ester of
sulfosuccinic acid in tap water

2.5 57.9 28.3

Ethoxylated alcohol (C10-C12) half ester of
sulfosuccinic acid in tap water

2.5 60.5 40.8

Branched dioctyl sulfosuccinate in tap water 5 44.0 16.2
Southem Tissue Mill White Water (W.W) ------ 41.0 37.1

γ = P
L x cos θ
------------------------
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[0027] When compared to other dialkyl sulfosuccinate surfactants, it can be seen that blends of dioctyl and didecyl
sulfosuccinnates exhibit a much lower contact angle as well as surface tension than its homologues. The data imply
that blends of dioctyl and didecyl sulfosuccinates are an excellent detakifier and pitch stabilizer agent. The results
presented in Table 1 also demonstrate that this surfactant forms complexes with multivalent cations such as calcium
and can further lower the contact angle and surface tension significantly as compared to the monovalent ions such as
sodium ions. These results also demonstrate synergism between blends of dioctyl sulfosuccinate and didecyl sulfo-
succinate surfactants, particularly in weight/weight ratios of 2:1 to 4:1.
[0028] While this invention has been described with respect to particular embodiments thereof, it is apparent that
numerous other forms and modifications of this invention will be obvious to those skilled in the art. The appended
claims and this invention generally should be construed to cover all such obvious forms and modifications which are
within the scope of the present invention.

Claims

1. A method for inhibiting the deposition of organic contaminants from pulp in pulp and papermaking systems con-
sisting essentially of adding to said pulp or spraying onto the surfaces of papermaking machinery and equipment
in pulp and papermaking systems an effective deposition inhibiting amount of a blend of dioctyl sulfosuccinate and
didecyl sulfosuccinate having a weight/weight ratio of 2:1 to 4:1.

2. A method as claimed in claim 1, wherein said blend of dioctyl sulfosuccinate and didecyl sulfosuccinate is added
to said pulp or sprayed onto said surfaces in an amount ranging from 0.5 parts to about 150 parts per million parts
pulp.

3. A method as claimed in claim 1 or 2, wherein said surfaces are selected from the group consisting of the wire,
press felts, press rolls, and dryer cans.

4. A method as claimed in any one of the preceding claims, wherein said organic contaminants are stickies deposits.

5. A method as claimed in any one of claims 1 to 3, wherein said organic contaminants are pitch deposits.

Revendications

1. Méthode pour inhiber le dépôt de contaminants organiques provenant de la pâte dans les systèmes de fabrication
de pâte et de papier, consistant essentiellement à ajouter à ladite pâte, ou bien à vaporiser sur les surfaces des
machines et de l'équipement de fabrication de papier des systèmes de fabrication de pâte et de papier, une quantité
efficace inhibitrice de dépôts d'un mélange de dioctyl-sulfosuccinate et de didécyl-sulfosuccinate en un rapport
poids/poids de 2 :1 à 4 :1.

TABLE I (continued)

Surface Tension and Contact Angle Measurements at 23°C

Sample Conc.(ppm) Surface Tension (dyne/cm) Contact Angle Degree

Branched dioctyl sulfosuccinate in W.W 2.5 39.8 41.4
Linear dioctyl sulfosuccinate in W.W 2.5 33.2 34.7
Linear didecyl sulfosuccinate in W.W 2.5 40.0 37.1
Blend of linear dioctyl and didecyl
sulfosulfosuccinates (4:1 by weight)

2.5 34.9 0

Blend of linear dioctyl and didecyl
sulfosulfosuccinates (4:1 by weight).

1.5 35.0 16.4

Blend of linear dioctyl and didecyl
sulfosulfosuccinates (2:1 by weight)

2.5 34.0 11.5

Polyvinyl alcohol (88% hydrolysis) 2.5 43.1 32.3

Conversion Factor : 1 dyne/cm = 0,001019716 grams/cm
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2. Méthode selon la revendication 1, dans laquelle ledit mélange de dioctyl-sulfosuccinate et de didécyl-sulfosucci-
nate est ajouté à ladite pâte ou vaporisé sur lesdites surfaces en une quantité variant de 0,5 volume à environ 150
volumes de mélange pour un million de volumes de pâte.

3. Méthode selon la revendication 1 ou 2, dans laquelle lesdites surfaces sont sélectionnées dans le groupe constitué
par la toile de la machine à papier, les feutres de presse, les rouleaux de presse et les cylindres sécheurs.

4. Méthode selon l'une quelconque des revendications précédentes, dans laquelle lesdits dépôts de contaminants
organiques sont des stickies.

5. Méthode selon l'une quelconque des revendications 1 à 3, dans laquelle lesdits dépôts de contaminants organiques
sont du pitch.

Patentansprüche

1. Verfahren zur Inhibition der Ablagerung organischer Kontaminanten aus Zellstoff in Zellstoff- und Papierherstel-
lungssystemen, weitgehend bestehend aus dem Zufügen zu genanntem Zellstoff oder Sprühen auf die Oberflä-
chen von Papierherstellungsmaschinen und -ausrüstungen in Zellstoff- und Papierherstellungssystemen einer
wirksamen ablagerungsinhibierenden Menge einer Mischung aus Dioctylsulfosuccinat und Didecylsulfosuccinat
mit einem Gewichtsverhältnis von 2 : 1 bis 4 : 1.

2. Verfahren nach Anspruch 1, worin genannte Mischung aus Dioctylsulfosuccinat und Didecylsulfosuccinat dem
genannten Zellstoff zugefügt oder auf genannte Oberflächen in einer Menge im Bereich von 0,5 Teilen bis ca. 150
Teilen auf eine Million Teile Zellstoff gesprüht wird.

3. Verfahren nach Anspruch 1 oder 2, worin genannte Oberflächen aus der Gruppe ausgewählt sind, bestehend aus
dem Sieb, den Pressfilzen, Presswalzen und Trockenzylindern.

4. Verfahren nach einem der vorangehenden Ansprüche, worin die genannten organischen Kontaminanten Stickies-
Ablagerungen darstellen.

5. Verfahren nach einem der Ansprüche 1 bis 3, worin die genannten organischen Kontaminanten schädliche Harz-
ablagerungen darstellen.
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