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Claim

1. A process of controlling pitch present in pulping or
papermaking processes comprising a single step of adding a
pitch control agent comprising a water-soluble zirconium
(1V) compounded to a water stream that comes into contact
with cellulose pulp fibres in the pulping or papermaking
processes to reduce or remove the deposition of the pitch
on machinery used in the pulping or papermaking processes
and to reduce the deposition of the pitch in paper produced
in the papermaking process, wherein the pitch is a
naturally occurring resin-based deposit originating in an
extractive fraction of wonod used in the pulping or
papermaking processes and the water-soluble zirconium (IV)

compound is the sole pitch deposition prevention agent.
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(57) Abstract

The deposition of pitch on the machinery used in the pulping and papermaking processes and in the final paper produced
in the papermaking process is prevented by adding an effective amount of a water-soluble zirconium (IV) compound to the aque-

ous system of a pulping and/or papermaking process to prevent

the deposition of pitch on the machinery and in the final paper.

The addition of an effective amount of a water-soluble zirconium (IV) compound to the aqueous system of the pulping and paper-
making process also removes pitch deposits from the machinery used in the pulping and papermakmg processes.
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PROCESS FOR CONTROLLING PITCH DEPOSITS
IN THE PULP AND PAPERMAKING PROCESS

BACKGROUND OF THE INVENTION
1. Field of the Invention

This invention relates to a method for using
water soluble zirconium (IV) compounds to prevent
pitch deposition in the pulping and papermaking
processes. One aspect of this invention pertains
to a method for breventing the deposition of pitch
on machinery used in the pulping and papermaking
processes. Another aspect of this invention
pertains to a method of preventing the formation of
visible pitch particles in the final paper of a
papermaking process. Yet another aspect of this
invention pertains to a method for removing pitch
deposits from machinery used in the pulping and
papermaking processes.
2. Description of the Related Art

The problems caused by the build up of pitch
on pulp and papermaking machinery and in the final
paper cost the pulp and paper industry more than 30
million dollars a year in lost production. Pitch
is generally considered to be a resin-based deposit
of widely varying composition originating in the
extractive fraction of wood. The extractive
fraction of wood is one of the four principal
components of wood. The other three are cellulose,
lignin, and hemicellulose. The extractive fraction
is defined as a complex mixture of substances which
are soluble in cold water, alcohol, benzene, ether,
and acetone. The extractive fraction, which makes
up from about 3% to 10% of the weight of wood,




WO 90/02837

10

15

20

25

30

PCT/US89/04034
- -

contains such components as low molecular weight
carbohydrates, terpenes, aromatic and aliphatic
acids, alcohols, tannins, color substances,
proteins, phlobaphenes, lignins, alkaloids, and
soluble lignins. Pitch is a major problem in pulp
and papermaking because it (1) agglomerates and
also occludes other matter to form visible "dirt"
in the final paper, (2) plates out and collects on
machinery used in the pulp and papermaking précess
such as screens, filters, refining equipment, pulp
washers, and the paper machine, and (3) reduces
pulp brightness and brightness stability. The
composition and amount of pitch deposited on pulp
and papermaking machinery and in the final paper
varies with the time of the year the trees are
harvested, the type of wood, and the type of the
pulping process. For example, wood pulped from
trees cut in the early spring and fall causes more

.pitch problems than wood from trees cut at other

times during the year. Pitch deposited in softwood
Kraft mills tends to have a relatively larger
abietic acid to fatty acid-ester ratio than pitch
found in hardwood Kraft mills. Pitch deposit
problems are somewhat more severe in sulfite mills.
The sulfite pulping process removes only about one
half of the resins and fatty esters leaving a
considerable portion of these materials
encapsulated within the cellulose fibers. However,
these encapsulated materials are released by the
shearing forces of the refining process and thus
pitcﬁ deposits are more prevalent in the stock
preparation area and on the paper machine. Pitch
problems can be quite bothersome in mechanical pulp
mills, including groundwood, TMP, CTMP, and semi-
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chemical pulping processes, particularly those that
utilize softwoods. This is because there is little
chemical degradation of the fatty acid esters and
resin esters. Therefore, those materials are not
washed out and tend to remain dispersed in the
aqueous system of the pulping process.

The presence of calcium carbonate in the
pulping process exacerbates the problem of pitch
deposition on pulp and papermaking machinery.
Crystallized calcium carbonate can provide
nucleation sites for precipitated metal soaps
thereby producing hydrophobic particles which
coalesce with other particles to form a pitch
deposit.

There have been many attempts over the years
to eliminate pitch problems by employing pitch
control agents in the pulp and/or papermaking
processes. The most common methods involve the use
of alum, talc, anionic pitch-control agents such as
polynaphthalene sulfonates or modified
lignosulfonates, cationic pitch control agents such
as polyquaternary ammonium polymers, and nonionic
surfactants. An example of the use of
polyquaternary ammonium polymers as pitch control
agents can be found in U.S. patent number 3,582,461
issued to S.A. Lipowski et al. The patent
discloses the use of water soluble dicyandiamide~
formaldehyde condensates to prevent pitch
deposition on machinery used in pulp and
papermaking processes. Examples of attempts to
control pitch with other types of compounds or
processes are found in U.S. patent numbers
3,812,055; 3,895,164; 3,896,046; 3,992,249;
4,313,790. None of the above methods or
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compositions is completely effective in preventing
pitch from depositing on machinery used in the
pulping and papermaking processes. None of the
above methods or compositions is completely
effictive in preventing pitch from depositing in
the final paper produced in the pulping and
papermaking processes. None of the above methods
or compositions is effective at all in removing
pitch deposits from machinery used in the pulping
papermaking processes during the operation of these
processes. Pitch deposits are normally removed
from the machinery used in the pulping and
papermaking processes during shut down periods when
the machinery is not in actual operation.
Zirconium chemicals have been used by the
paper industry since the early 1960’s principally
as insolubilizers for binders in paper coatings.
These coatings are applied to various paper grades
such a as offset, labels, and food packaging board
to impart water resistance during printing or end
use. The binders used to adhere the coatings to
the sheets normally have pocr water resistance and
hence insclubilizers are required. Zirconium
chemicals have also been used as immobilizers for
aqueous coatings to prevent the migration of the
binder into the interior of the sheet or to the
surface from the interior. For example, when
starch is used as a binder in an agqueous coating
formulation, it tends to migrate towards the
surface of the sheet if the sheet is dried too
rapidly before the immobilization point of the
starch is reached. The zirconium compounds, most
notably ammonium zirconium carbonate (AZC),
inte -act weakly with the hydroxyl groups of the
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starch forming a type of a network that is water
insoluble. The use of zirconium (IV) compounds in
the control of stickies is known in the art and has
been described in the literature (Tappi
5 Proceedings, 1987 Pulping Conf. p585). Stickies
are certain deposits caused by organic materials
used in paper and board converting operaticns and
introduced into paper machine furnishes with
recycled fibers also called secondary fiber. The
10 word "stickies" is derived from the fact that the
deposits cause séicking on wires, felts, and other
parts of paper machines. Stickies are a diverse
mixture of synthetic polymeric materials ranging
from hot-melt and pressure-sensitive adhesives to
15 binders and coatings for inks or wet strength
resins. The polymeric materials range from
polyethylene, to polybutadiene-styrene, to
polyvinylacetate, to polyacrylates, just to name a
few. It is believed that the zironcium compounds
20 control the effects of the stickies by reducing the
tackiness through the reaction of the hydrolyzed
zirconium (IV) ion with oxygenated functional
groups “n the polymers that make up the stickies.
The hydrolyzed zirconium (IV) ion crosslinks
25 hydroxyl- and carboxyl-containing polymers through
reaction with these functionalities to produce
stickies particles that are less tacky. The
reduced tack probably results from the
agglomeration of small particles through reaction
30 of surface oxygenated moieties and AZC.
- SUMMARY OF THE INVENTION
In accordance with one aspect of the present
invention there is provided a process for
preventing the deposition of pitch on machinery
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used in the pulping and papermaking processes
comprising adding an amount of a water-soluble
zirconium (IV) compound to the agqueous system of a
pulping or papermaking process effective to prevent
5 said pitch from depositing on said machinery. 1In

accordance with another aspect of the present
invention there is provided a process for
preventing the deposition of pitch in the final
paper produced in the papermaking process

10 comprising adding an amount of a water-soluble
zirconium (IV) compound to the aqueous system of a
pulping or papermaking process effective to prevent
said pitch from depositing on said final paper. 1In
accordance with yet another aspect of the present

15 invention there is provided a process for removing
pitch deposits from machinery used in the pulping
and papermaking processes comprising adding an
amount of a water-soluble zirconium (IV) compound
to the aqueous system of a pulping or papermaking

20 process effective to remove said pitch deposits
from said machinery. The present invention
provides a new and effective method of removing
pitch deposits from machinery used in the pulping
and papermaking processes during the operation of

25 these processes. The present invention also
provides a new and effective method of preventing
pitch from depositing on the machinery used in the
pulping and papermaking processes. The present
invention further provides a new and effective

30 method of preventing pitch from depositing in the
final paper produced in the pulping and papermaking
processes.
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention is the result of the
unexpected discovery that the build up of pitch on
pulping and papermaking machinery and in the final
paper can be prevented by the addition of a water-
soluble zirconium (IV) compound to the aqueous
system of a pulping and/or papermaking process.
Perhaps even more surprising was the discovery that
pitch deposits already formed on pulping and
papermaking machinery can be removed by the
addition of a water=soluble zirconium (IV) compound
to‘the aqueous system of a pulping and/or
papermaking process. The present invention can be
used to control pitch deposition in any
conventional pulping process including the Kraft,
sulfite, mechanical, thermo-mechanical, chemical-

thermo-mechanical, semi-chemical, stone groundwood,
and chip groundwood processes. Since pitch can
collect on any and all parts of the machinery used
in the pulping and papermaking processes, the
machinery used in the pulping and papermaking
processes is defined as all surfaces that contact
the aqueous system of a pulping or papermaking
process including, but not restricted to pipes,
tanks, screens, meters, pumps, head boxes, foils,
wires, felts, dryers, doctor blades, grinders,
refiners and evaporators. Pitch can also deposit
in the final paper of the papermaking process by
itself or in combination with other matter to form
visible pitch particles. Visible pitch particles
are those particles that are apparent by visible
examination of a sheet of paper using standard
methods of detection. These methods include visual
examination under U.V. light, after staining or
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dying the sheet with an appropriate stain or dye,
and detection using image analysis. The aqueous
systsm of a pulping and/or papermaking process is
defined as any water stream that comes in contact
5 with cellulose pulp fibers in a pulping or
papermaking process. This includes the water in
digesters, blow tanks, washers, stock tanks,
screens, bleaching equipment, evaporators,
refiners, beaters, lead boxes, and wire pits. It
10 is essential to the operation of the present
invention that the water soluble zirconium (IV)
compound enter into the agqueous system of a pulping
or papermaking process in order to prevent the
formation of or remove pitch deposits from

PCT/US89/04034

15 machinery. On the other hand, it is not crucial to

the practice of the present invention how the water

soluble zirconium (IV) compound is introduced into

the aqueous system of a pulping and/or papermaking

process. Any method of introduction of the water
20 soluble zirconium (IV) compound into the agueous
system of a pulping and/or papermaking process can
be used. For example, the water-soluble zirconium
(IV) compound may even be added directly to the
wood cellulose fibers before they come in contact
with the aqueous system of a pulping or papermaking
process. This method includes spraying an agqueous

25

solution of a water-soluble zirconium (IV) compound
directly onto wood chips prior to adding them to a
digester in a chemical pulping operation. The

30 water-soluble zirconium (IV) compound can also be
added to the digester and any operation downstream
of the digester in a pulping or chemical recovery
operation including the blow tank, or the washing,
screening, cleaning, thickening, bleaching or
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refining operations or liquor recovery system. The
water-soluble zirconium (IV) compound may also be
added to the stock preparation system. The stock
preparation system includes the high dersity chest,
the stock blending chest, the refiners, the machine
,0r Gmbinahons Hhe(ep
chest, aaé—the stuff box. The water-soluble
zirconium (IV) compound may alsoc be added to the
wet end of a paper machine. The wet end of a paper
machine begins with the fan pump and ends at the
point where the sheet exits from the press section
to enter the drier section.

Since it is the essence of the present
invention that the presence of zirconium (IV)
compound in the aqueous system of a pulping and/or
papermakXing process prevents the formation on or
removes pitch deposits from machinery used in the
pulping and papermaking processes and in the final
paper produced in the papermaking process, it is
essential that the zirconium (IV) compounds in th=a
practice of this invention be water soluble. Any
one or a combination of water-soluble zirconium
(IV) compounds can be used to prevent the formation
of pitch d:posits on machinery used in the pulping
and papermaking process and in the final paper
produced in the papermaking process or to remove
pitch deposits from machinery used in the pulping
and papermaking processes. Among the water-soluble
zirconium (IV) compounds suitable for use in the
present invention are ammonium zirconium carbonate,
zirconium acestate, zirconium acetylacetonate,
zirconium nitrate, zirconium sulfate, potassium
zirconium carbonate, zirconyl chloride, and
zirconyi iodide.
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In a preferred embodiment of the present invention, a
water-soluble zirconium (IV) compound is introduced into
the aqueous system of a papermaking process by adding an
aqueous solution of a water-soluble zirconium (IV) compound
into the blender immediately before the machine chest of a
Fourdrinier paper machine that had a history of pitch
deposition problems on the foils, Uhle boxes, press rolls,
and doctor blades. After addition of the zirconium (1IV)
solution, no pitch deposits formed on any part of the paper
machine as long as the effective level of zirconium (IV)
compound was maintained in the machine chest. It is
preferred that the aqueous solution of the water soluble
zirconium (IV) compound by a 17% solution of ammonium
zirconium carbonate (AZC) in water. It is also preferrad
that the effective level of zirconium (IV) compound in the
machine chest be from 0.00425 lbs to 0.425 lbs per ton of
pulp based on the weight of zirconium (IV) present. 1In a
most preferred embodiment of the present invention, a water
soluble zirconium (1IV) compound is introduced into the
aqueous system of a pulping process by adding an aqueous
solution of a water soluble zirconium (IV) compound into
the water line of the fourth stage washer of a four stage
rotary vacuum pulp washer line that had a history of pitch
deposits on the decker take off board. After addition of
the zirconium (IV) solution, no pitch deposits formed on
any machinery in the pulping or papermaking process
downstream of the fourth stage washer as 1long as the
effective level of zirconium (IV) compound was maintained
in the fourth stage of the washer line. It i1s most

preferred that the aqueous solution of the water soluble
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zirconium (IV) compound be a 17% solution of ammonium
zirconium carbonate (AZC) in water. It is also most
preferred that the effective level of zirconium (IV)
compound in the fourth stage washer be from 0.0298 lbs to
0.255 1lbs per ton of pulp based on the weight of zirconium
(1IV) present. The following operative examples will serve
to illustrate, but not 1limit the present invention.
Examples 1-3 show that the laboratory pitch deposition test
3s predictive of actual results obtained on full scale
pulping and papermaking equipment.
Example I. Preparation of Synthetic Pitch

To about 2350.0 grams of tap water were added about
18.1 grams of Unitol D?-ZS (a tall oil containing 72% fatty
acids, 26% rosin acids, and 2% unsaponifiables, ﬂnion Camp)
about 1.5.grams of Indulin C (sodium salt of Kraft pine
lignin, Westvaco Chemicals) and about 1.8 grams of a 50%
aqueous sodium hydroxide solution. The dispersion was
heated with stirring to about 150° F and the pH was
adjusted to about 4.0 with 98% sulfuric acid.
Example 2. Laboratory Evaluation of AZC As A Pitch

Deposition Prevention Using Synthetic Pitch.

A metal coupon (1010 cold rolled steel or 316
stainless steel) measuring 2" x 4" x 0.032" was placed
in a three liter beaker containing the synthetic pitch from
Example 1. The contents of the beaker were heated to about
150° F to about 160° F for about one hour after which the
metal coupon was removed, washed with distilled water,

dried, and weighed. The difference in the weight
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of the coupon before and after immersion in the hot
synthetic pitch dispersion was taken as the amount
of pitch deposited. An experiment identical to
that described above was run to determine the
effect of AZC in preventing pitch deposition except
that about 0.25 grams of a 35% aqueous AZC solution
(0.0875 g solid A2C) was added to the synthetic
pitch dispersion. The % reduction in pitch
deposition in the two types of tests is given in
Table 1.
TABLE 1
Percent Reduction in the Amount of
Synthetic Pitch Deposition on Metal
Coupons in Laboratory Pitch Deposit Test.

Amount of 35% % Reduction*
Test # AZC Solution in Pitch Deposition
1 o 0
2 0.25 grams 62

* § Reduction in pitch deposition =
wt. of deposit without AZC - wt. of devosit with AZC x 100%
wt, of deposit without AZC

Example 3. Laboratory Evaluation of AZC as a Pitch

Deposition Preventive Using Pitch from

a Kraft Pulp Mill

The procedure of Example 2 was repeated

except that the synthetic pitch dispersion was
replaced by a dispersion containing about 13.0
grams of pitch from a Kraft pulp mill dispersed in
about 2350.0 grams of tap water. The pitch
deposition data is given in Table 2.
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TABLE 2
Percent Reduction in the *mount of
Kraft Pulp Mill Pitch Depos .ed on Metal
Coupons in Laboratory Pitch Deposit Test.

Amount of 35% % Reduction*
Test # AZC Solution in Pitch Deposition
1l 0 0
2 0.25 grams 14

* % Reduction in pitch deposition =
wt. of deposit without AZC - wt. of deposit with AZC x 100%
wt, of deposit without AZC

Example 4. Use of AZC to Prevent Pitch Deposition

on Machinery Used in a Pulping Process

A pulp washer had a history of pitch

deposits on the decker take off board of the fourth
stage of a four stage rotary vacuum washer line. A
water-soluble zirconium (IV) compound was
introduced into the agueous system of a pulping
process by adding a 17% aqueous solution of
ammonium zirconium carbonate (AZC) to the water
line of the fourth stage washer of the wasber line.
The treatment level was about 0.4 lbs. of AZC
solution pexr ton of pulp in the washer. There were
no pitch deposits on the decker take off board of
the fourth stage washer after the addition of AZC
had commenced and was maintained at the effective
level.
Example 5. Use of AZC to Prevent Pitch Deposition

on Machinery Used in a Papermaking

Process

A Fourdrinier paper machine producing

various grades of unbleached Kraft had a history of
pitch deposits on the foils, Uhle boxes, bpress
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roils, and doctor blades. A water-soluble
zirconium (IV) compound was introduced into the
aqueous system of the paper machine by adding a 17%
aqueous solution of ammonium zirconium carbonate
(AZC) to the blender immediately prior to the
machine chest at a treatment level of about 0.35 to
about 0.44 lbs. of solution per ton of pulp in the
blender. The AZC level was maintained in the
blender for a period of seven days. During that
time, no pitch deposits formed anywhere on any
machinery downstream of the blender. Pitch
deposits present on machinery downstream of the
blender before the addition of the AZC were removed
after the AZC was added.
Example 6. Use of AZC to Prevent Pitch Deposition

on Machinery Used in a Papermaking

Process

A Fourdrinier paper machine producing

various grades of unbleached Kraft had a history of
pitch deposits on the foils and flat boxes. A 17%
aqueous solution of ammonium zirconium carbonate
(AZC) was added to the blender immediately prior to
the machine chest at a treatment level of about 2.5
to about 3.0 pounds of AZC solution per ton of pulp
in the blender. The AZC level was maintained in
the blender for a period of seven days. During
that time no pitch deposits formed anywhere on any
machinery downstream of the blender.
Example 7. Laboratory Evaluation of Various

Zirconium (IV) Compounds as Pitch

Deposition Preventives Using Synthetic
Pitch
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The effectiveness of a number of zirconium
(IV) compounds in controlling pitch deposition was
determined according to the procedure described in
Example 2 except that the pH of the synthetic pitch
5 dispersion was adjusted to about 6.0.
Approximately 0.079 g of a zirconium (IV) compound
was used in each case. The relative effectiveness
of the various zirconium (IV) compounds in
preventing pitch deposition is given in Table 3.
10 TABLE 3
Relative Effectiveness of Some
Zirconium (IV) Compounds in
Preventing Pitch Deposition in Laboratory
Pitch Deposit Test Using Synthetic Pitch.

15 Zirconium (IV) Compound % Reduction*
added to Synthetic Pitch in Pitch Deposition

None 0
AZC 70
20 Zirconium acetate 31
Zirconium acetylacetonate 55
Zirconyl chloride 56
Zirconium nitrate - 31

25 * % Reduction in pitch deposition =
wt. of deposit without AZC - wt. of deposit with AZC x 100%
wt. of deposit without AZC

Example 8. Laboratory Evaluation of AZC as a Pitch

30 Deposition Preventive Using Pitch from
a Sulfite Pulping Process
The effectiveness of AZC in controlling the

deposition of pitch from a pulp mill using the
sulfite pulping process was determined according to
35 the procedure described in Example 2 except that

the synthetic pitch dispersion was replaced by a

dispersion containing about 8.9g of pitch from a

sulfite pulp mill dispersed in about 2350.0 grams
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of tap water. The pH of the dispersion was
adjusted to about 6.0 and about 0.50 g of a 17.5%
aqueous AZC solution was added to the pitch
dispersion. The pitch deposition data is given in
Table 4.
TABLE 4
Percent Reduction in the Amount of Sulfite
Pulp Mill Pitch Deposited in Metal Coupons
In Laboratory Pitch Deposit Test

Amount of 17.5% $ Reductionx*
Test # AZC Solution in Pitch Deposition
1 0 6]
2 0.50 g 67

* % Reduction in pitch deposition =
wt. of deposit without AZC - wt. of deposit with AZC x 100%
wt, of deposit without AZC
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What is claimed is:
1. A process for preventing the deposition
of pitch on machinery used in the pulping and
5 papermaking processes comprising adding an amount
of a water-soluble zirconium (IV) compound to the
aqueous system of a pulping or papermaking process
effective to prevent said pitch from depositing on
said machinery.

10 2. The process of claim 1 wherein said
water-soluble zirconium (IV) compound is selected
from the group consisting of ammonium zirconium
carbonate, zirconium acetate, zirconium
acetylacetonate, zirconium nitrate, zirconium

15 sulfate, potassium zirconium carbonate, zirconyl
chloride, zirconyl iodide or combinations thereof.

3. The process of claim 1 wherein said
water-soluble zirconium (IV) compound is ammonium

zirconium carbonate.

20 4. A process for preventing the deposition

of pitch in the final paper produced in a
papermaking process comprising adding an amount of
a water-soluble zirconium (IV) compound to the
agqueous system of a pulping or papermaking process

25 effective to prevent said pitch from depositing in
said final paper.

5. The process of claim 4 wherein said
water-soluble zirconium (IV) compound is selected
from the group consisting of ammonium zirconium

30 carbonate, zirconium acetate, zirconium
acetylacetonate, zirconium nitrate, zirconium
sulfate, potassium zirconium carbonate, zirconyl
chloride, zirconyl iodide or combinations thereof.
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6. The process of claim 4 wherein said
water-soluble zirconium (IV) compound is ammonium
zirconium carbonate.

7. A process for removing pitch deposits

5 from machinery used in the pulping and papermaking
processes comprising adding an amount of a water-
soluble zirconium (IV) compound to the aqueous
system of a pulping or papermaking process
effective to remove said pitch from said machinery.

10 8. The process of claim 7 wherein said
water soluble zirconium (IV) compound is selected
from the group consisting of ammonium zirconium
carbonate, zirconium acetate, zirconium
acetylacetonate, zirconium nitrate, zirconium

15 sulfate, potassium zirconium carbonate, zirconyl
chloride, zirconyl iodide or combinations thereof.

9. The process of claim 7 wherein said
water-soluble zirconium (IV) compound is ammonium
zirconium.carbonate.
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CLAIMS

What is claimed is:
1. A process of controlling pitch present‘in pulping or
paperméking processes comprising a single step of adding a
pitch control agent comprising a water-soluble zirconium
(IV) compounded to a water stream that comes into contact
with cellulose pulp fibres in the pulping or papermaking
processes to reduce or remove the deposition of the pitch
on machinery used in the pulping or papermaking processes
and to reduce the deposition of the pitch in paper produced
in the papermaking process, wherein the pitch is a
naturally occurring resin-based deposit originating in an
extractive fraction of wood used in the pulping or
papermaking processes and the water-soluble zirconium (IV)
compound is the sole pitch deposition prevention agent.
2, The process of claim 1 wherein the pitch control agent
is added in an amount of 0.00425 lbs. to 0.425 lbs. per ton
of pulp, based on the weight of zirconium (IV) present.
3. The process of claim 1 wherein the pitch control agent
is added in an amount of G.0298 1lbs. to 0.255 lbs. per ton
of pulp, based on the weight of zirconium (IV) present.
4. The process of claim 1 wherein the water-soluble
zirconium (IV) compound is selected from the group
consisting of ammonium zirconium carbonate, zirconium
acetate, zirconium acetylacetonate, zirconium nitrate,
zirconium sulfate, potassium zirconium carbonate, zirconyl
chloride, zirconyl iodide and combinations thereof.
5. The process of claim 1 wherein the water-soluble
zirconium (IV) compound is ammonium zirconium carbonate.

6. The process of claim 1 wherein the pitch control agent
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is added in a pulping process or chemical recovery
operation associated therewith in a location at or
downstream of a digester.
7. The process of claim 1 wherein the pitch control agent
is added to a stock preparation system of a papermaking
process comprising a high density chest, a stock blending
chest, a refiner, a machine chest, a stuff box, or
combinations thereof.
8. The process of claim 1 wherein the pitch control agent
is added to a wet end of a paper machine used in the
papermaking process.
9. The process of claim 1 wherein the pitch control agent
is added to a blender immediately before a machine chest of
a Fourdrinier paper machine used in the papermaking
process.
10. The process of claim 1 wherein the pitch contiol agent
is added into a water line of a last stage washer of a
multi-stage rotary vacuum pulp washer used in the pulping
process.
11. The process of claim 1 wherein the pulping and
papermaking processes are selected from the group
consisting of Kraft, sulfite, mechanical, thermo-
mechanical, chemical-thermo~mechanical, semi-chemical,

stone groundwood and chip groundwood processes.



WO 90/02837 21 PCT/US89/04034

STATEMENT UNDER ARTICLE 19

Original claims 1 through 9 included three
independent claims, claims 1, 4 and 7, directed to
different aspects of the inventive process of the

present invention. Claim 1 was directed to a process

for preventing the deposition of pitch on machinery.
Independent claim 4 was directed to a process for
preventing the deposition of pitch in the final paper.
Independent claim 7 was directed to a process for
removing pitch deposits from machinery. Each of the
independent claims included a step of adding a water-
soluble zirconium(IV) compound to the agueous system of
a pulping or papermaking process in an amount sufficient
to achieve the desired effect or ressult.

In the new set of claims, claim 1 is the only
independent claim. New claim 1 recites a process for
controlling pitch present in pulping and papermaking
processes comprising formulating an indicated pitch
control agent and adding the pitch control agent to

a
water stream that comes into contact with cellulose

pulp
fibers in the pulping and papermaking processes in an
amount sufficient to accomplish the results set forth in
each of the original three independent claims, and
further specifies that the pitch is a naturally

occurring resin-based deposit originating in an
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extractive fraction of wood used in the processes. The
indicated pitch control agent consists essentially of a

water-soluble zirconium(IV) compound.

There 1is clear support in the application as
filed for the subject matter of claim 1.
example, the title,

See, for
the Summary of the Invention at
pages 5 and 6, page 7, lines 13-18, page 9, lines 12-33

and the original claims. Examples of various effective

amounts of the pitch control agent are set forth in the
application beginning at page 10.
New claim 1 and dependent claims 2 through 11,

each of which depends from claim 1, particularly point

and distinctly claim the subject matter which Applicant

without being duplicative. The
agent set forth in claims 2 and

10 and 11 of the application,
except that the amounts have been recalculated on the

regards as the invention
amounts of pitch control

3 are supported at pages

basis of the weight of zirconium(IV) present per ton of

pulp, rather than as a weight of an aqueous solution of

a zirconium(IV) compound. Standard stoichiometric

calculations were made as would be apwarent to a chemist
of ordinary skill.

Copies of this Communication and replacement
sheets 17 and 18 are being sent to the International

Bureau via Airmail with a copy being sent directly to
1SA/US.
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