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METHODS FOR INHIBITING ORGANIC CONTAMINANT
DEPOSITION IN PULP AND PAPERMAKING SYSTEMS

FIELD OF THE INVENTION

The present invention relates to methods for inhibiting the depos:-

tion of organic contaminants in pulp and papermaking systems.

BACKGRQUND OF THE INVENTION

The deposition of organic contaminants in the pulp and papermak-
ing industry can cause both quality and efliciency problems in pulip and
papermaking systems. Some components occur naturally in wood and
are released during various pulping and papermaking processes. The

10 term “pitch” can be used to refer to daposits composed of organic con-
stituents which may originate from these natural resins, their salts, as weil
as coating binders, sizing agents, and defcaming chemicals which may
be found in the pulp. In addition, pitch frequently contains inorganic com-

ponents such as calcium carbonate, taic, clays, titanium and related

15 materials.
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pul p. In addition, pit ?Hiq' &g gEefl ai ns inorganic com ponents such as

cal cium carbonate, talf ani um and related material s.

2 Stickies beer2 i ncreasingly used to descri be
de- posits that occur in the systens using recycled fiber. These deposits
often contain the sane nmaterials found in "pitch" deposits in addition to
adhesives, hot nelts, waxes, and inks. Al of the aforenentioned materi-
al s have many common characteristics including: hydrophobicity, de-

foamabi lity, tackiness, Stickiesus Bdewn thybeandhdremirpgiyelsedm descricaude-

problenms wth dep05|tlo ty eff|C|enc roce agram
" hows the. compl ePartp BiatdiEi e BReRs sl e ket PhSH detnatlsd
here. often contain the same nhdtéE&Fbund in “pitch” deposits in addition to

Pitch Stickies Natural Resins (fatty and resin acids, fatty esters, X
adhesives, hot melts, waxes, and inks. All of the aforementioned materi-

5 als have many common characteristics including: hydrophobicity, de-
foamability, tackiness, low surface energy, and the potential to cause
problems with deposition, guality, and efficiency in the process. Diagram
t shows the complex relationship between pitch and stickies discussed

- here.
10 DIAGRAM |
Pitch Stickies

Natural Resins (fatly and resin acids, falty esters, X X
insoluble salts, sterols, elc.)

. Defoamers (oil, EBS, silicate, silicone oils, X X
15  ethoxylated compounds, etc.)

Sizing Agents (Rosin size, ASA, AKD, hydrolysis X
products, insoluble salts, etc.)

Coating Binders (PVAC, SBR) X
Waxes

20 inks
Hot Melts (EVA, PVAC, etc.)

Contact Adhesives (SBR, vinyl acrylates,
polyisoprene, elc.)

X

X X X X X

25 The deposition of organic contaminants can be detrimental to the
efficiency of a pulp or paper mill causing both reduced qualily and reduc-
ed operating efficiency. Organic contaminants can deposit on process
equipment in papermaking systems resulting in operational difficulties in
the systems. The depaosition of organic contaminants on consistency

30 regulators and other instrument probes can render these components
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I nsoluble salts, sterols, etc.) Defoaners (oil, EBS, silicate, silicone
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deposition of pitch and/or stickies can be detrinental to the efficiency of
a pulp or paper mll causing both reduced qual%ty and reduc- ed operating
efficiency. Pitch and/or stickies can deposit On process equipnment in
paper maki ng systens resulting in.operational difficulties in the systens.
The deposition of pitch and/or stickies on consistency regulators and ot her
I nstrument probes can render these conponents WO 98/ 01617

PCT/ US97/ 11273 . 3

useless. Deposits on screens can reduce throughput and upset opera-
tion 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 components.

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 mate-

10 rial (natural or man-made) in the stock which accumuiate 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

15 contaminated surface, therefore, reduced production, as well as holes, dirt,
and other sheet defects that reduce the quality and usefuiness of the

paper for operations that foliow like coating, converting or printing.

From a physical standpoint, "stickies” have usually been particles
20 of visible or nearly visible size in the stock which originate from the recy-
cled fiber. These deposits tend to accumulate on many of the same sur-
faces that "pitch" can be found on and causes many of the same difficul-
ties that "“pitch” can cause. The most severe "stickies” related deposits
however tend to be found on paper machine wires, wat fells, dryer felts

25 and dryer cans.
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practiced.

10 In the past stickies deposits and pitch deposits have typicaity
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.

15

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 desirabie to find treatment chemicals ang
strategies which will be highly effective at eliminating both of these prob-

20 lems without having to feed two or more separate chemicals. The mate-

rials of this invention have clearly shown their ability to achieve this goal.
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Met hods of preventing the build-up of deposits on the pulp
paperm || equi pment and surfaces are of great inportance to the industry.
The "paper nachines coul d be shut .down for cleaning, but’ ceasing-pR&~Aizn

tion for cl eani‘ﬁawlgwwndesi rabl e because of the consequenti al F%ssgg(r;flpro-
5 ductivity, poor quality while partially contam nated and "dirt" which

occurs when deposits break off and become incorporated in the sheet.
Prevent - I ng deposition is thus greatly.preferred where it can be
effectively practiced. 10 I n tﬁe past stickies deposits and
pitch deposits have typically mani fested thensel ves in different
systens. This was true because mlls usual ly used only virgin fiber
or only recycled fiber. Oten very different treatment chem cal s and
strategies were usngﬁMﬁngTﬁe?ﬁsEﬁ%mate probl ens. 15

The present invention provides for methods for inhibiting the depo-
sition of organic contaminants, such as pitch and stickies, from pulp in
5 pulp a:r'ld papermaking systems. The methods comprise adding to the
pulp or the surfaces of papermaking machinery an effective deposition

inhibiting amount of a blood-related protein.

DESCRIPTION OF THE RELATED ART

10
“Pulp and Paper”, by James Casey, Vol. Il 3rd Ed., pp. 1587-88,
suggests gelatin as a remedy for pitch trouble. Serial No. 08/421,349
teaches that a composiﬁon of polyvinyl alcohol and high mclscular weight
gelatin in synergistic ratios will inhibit the deposition of organic contami-

15  pants in pulp and papermaking systems.

DETAILED DESCRIPTION OF THE INVENTION

The present invéntion relates to methods for inhibiting the deposi-
20 tion of organic contaminants from pulp on the surfaces of papermaking .
machinery in pulp and papermaking systems comprising adding to the
pulp or applying to the surfaces of the papermaking machirery an effec-

tive deposition inhibiting amount of a biood-related protein.

25 For purposes of the present invention, blood-related proteins are
defined as proteins selected from the group consisting of albumins, globu-

lins, blends of albumins and globulins and spray-dried animal blood cells.
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Orgahic 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 contami-
nants include but are not limited to natural resins such as fatty acids,
resin .é'cids, their insoluble salts, fatly esters, sterols and other organic
constituents such as ethylene bis-slearamide, waxes, sizing agents, ad-
hesives, hot melts, inks, defoamers, and latexes which may deposit in

papermaking systems.

Blood is the transport sysiem of the body, carrying nutrients and
oxygen to all the cells and remeving carbon dioxide and other wastes
from them. Blood consists of cells suspended in the liquid ptasma. The
cells, which constitute 45% of the whole volume of blood, include the red
cells (erythrocytes), the white cells (leukocytes) and the platelets (throm-
bocytes). The plasma is a clear liquid constituting about 55% of the
blood by volume. Because of a higher specific gravity, the cell elements
can be separated from the plasma by centrifugation (1.09 vs. 1.03}.

Serum is the plasma withoul fibrinogen, a cletting protein.

Cells
(A) Redcells.
There are abou! 5,000,000 red blood cells per cubic milli-
meter of the blood. Thairmmain function is to carry oxygen
from the lungs to the cells. They also remove carbon diox-
ide from the cells and carry to the lungs. Hemoglebin is a
protein thai gives the color to the red cells and has a

molecular weight of abeout 67,000.
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"Pul p and Paper"”, by Janes Casey, Vol. |11, 3rd Ed., pp. 1587-88, suggests
gelatin as a renedy for pitch trouble. Serial No. 08/421, 349 teaches that a
conposition of polyvinyl alcohol and high nol ecul ar weight gelatin in
synergistic ratios will inhibit the deposition of organic contam - nants in
pul p and paper qpkbdsesy St ens. DETAI LED DESCRI PTI ON OF THE | 273
The present inventiron relates to nethods for inhibiting the deposition of
pitch and/or stickies frompulp on the surfaces of papernmaki ng machinery in
pul p and papernmaki ng systens conprising adding to the pulp or applying to
the surfaces of the papernmaki ng machi nery an gffective deposition

I nhi biting anbunt of a blood-related protein, (i.e. one selected fromthe
group consi sting of al bum ns, globulins, blends of al bum ns and gl obulins
and spray-dried aninmal blood cells).

(B) White cells
There are about 6,000 white cells per cubic millimeter of
blood. Their function is to destroy harmful microorganisms.

5 (C) Platelets
There are about 250,000 platelets per cubit millimeter of

blood. They are concerned with the coagulation of blood.

Plasma

10 - Serum albumins, -serum globulins and fibrinogen are the most
important protein components of the plasma. The function of serum
albumin is to maintain normal osmotlic pressure and therefore the water
balance of the body. The serum globulins consist of alpha, beta, and
gamma globulins. Gamma globulin contains antibodies and antitoxins -

15 the body uses to combat infection. Fibrinogen is concerned with the
clotting of blood. In general, albumins are transport and storage proteins.

Globulins are contractile proteins and protective proteins in vertebrate

biood.

20 In conlrast, gelalins are derived by hydrolysis from collagen, and
insoluble fibrous protein that occurs in vertebrates and is the main com-.
ponent of connactive tissues, tendons and bones. Gelatin is principally.
made today from cattle bones, cattle hides and pork skins, and has
molecular weights in the range of 2,000 to 400,000.

25

As demonstrated in Diagram I, there are distinct differences in the
composition of proteins such as gelatin, and serum albumin and spray-

dried animal blood that can be seen in amino acid content.



Blood is the transport systemof the body, carrying nutrients and oxygen to
all -the cells and renoving carbon di oxi de and ot her wastes fromthem Bl ood
-consists of cells suspended in the liquid plasma. The cells, which
constitute 45% of the whol e volune of blood, include the red cells
(erythrocytes), the white cells_(leukocytes) and the platelets (throm
bocytes). The YR ¥M&!7i s a clear liquid constituting about 55%CATUSSHEI2IR 00d
by vol une. Because of a higher specific gravity, the cell elenments can be
separated fromthe plasma by centrifugation (1.09 vs. 1.03). Serumis the

pl asma wi t hout fibrinogen, a clotting protein. Cells (A Red
cells. There are about 5,000,0Q) red blood cells per cubic
milli- neter of the blood. Their main function is to carry
oxygen fromthe lungs to the cells. They al so renove carbon
di ox- ide fromthe cells and carry to the lungs. Henoglobin is
a protein that gives the color to the red cells and has a
.nol ecul ar wei ght of about 67, 000. DIAGKARG! 01617
PCT/ US97/ 11273 . . . 7
Amino acid composition of selected proteins
Spray-Dried
Amino Acid Gelatin  Serum Albumin Animal Blood
5 Alanine 7 0.6 7.6
Arginine 8 4.9 4.0
Aspartic Acid 6 9.0 11.0
Cysline 0.1 3.9 0.6
Giutamic Acid 10 156 B.7
10  Glycine 23 2.9 4.7
Histidine 0.7 3.1 ———
Hydroxylysine 1 -— ——
Hydroxyproline 12 —— —
Isoleucine 1 1.8 0.6
15  Leucine 3 11.3 13.4
Lysine ' 3 11.3 9.0
Methionine _ 0.8 1.2 08 -
Phenylalanine 2 6.4 7.1
Proline 15 6.0 —
20 Serine 3 4.3 4.4
Threonine 2 5.3 3.6
Tyrosine 0.4 3.5 2.2
Valine 2 8.8 8.2
Tryptophan - 0.2 1.2

25

The albumins, globulins, or blends of albumins/globulins useful in
the present invention include but are not limited to serum globulin, serum

albumin, blends of serum globulin/albumin, plasma globulin, plasma albu

30 min, and blends of plasma albumin/globulin. These albumins and globu-
lins have molecular weights inthe range of 12,000 to 1,000,000. The al-
bumins and globulins useful in the present invention are readily commer-
cially available. Preferred albumins and globulins include serum albumin
and serum globulin. Proleins derived from blood cells (e.g., animal) are

35 also useful in the present invention.



(B) Wite cells There are about 6,000 white cells per

cubirc mllinmeter of bl ood. Their function is to destroy

har nf ul m croorgani sns. 5 (C Platelets

There are about 250,000 platelets per cubit mllinmeter of

bl ood. They arev&&&gﬁgned wi th the coagul ati on of bl ood. rc1J/Dt|Js§§/?B7310

Serum al bum ns, 'serum gl obulins and fi brinogen are the nobst I mpor tant
protei n conponents of the plasma. The function of serum albuminis to
mai ntain nornmal osnotic pressure and therefore the water bal ance of

t he body. The serum gl obulins consist of alpha, beta, and gama
gl-obulins. Ganma gl obulin contains anti bodi es gnd antitoxins 15 the body
uses to conbat infection. Fibrinogen is concerned with the clotting
of blood. In general, albumns are transport and storage proteins.

G obulins are contractile proteins and protective proteins in vertebrate
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Gelatin is principal ay fromcatt es and
pork skins, and has include Kmfte ecidaulfivei gatrsnics! phip arahgpeyded Zbe08ystems. For
400, 000. 25 example, depaosition in the brown stock washer, screen room and Decker
5 systerﬁ"in Kraft papermaking processes can be inhibited. The term "paper-
making systems” is meant to include all pulp processes. Generaliy, itis
thought that these compositions can be utilized to inhibit depesition 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 12. and under a variety cf
10  system.conditions. More specifically, the blcod-reiated proteins eifectively
decrease the deposition not only on metal surfaces but also on plastic and
synthetic surfaces such as maching wires, felts, foils, Unhle boxes, roils and

headbox components.

15 The blood-related proteins of the present invention may be used
with other pulp and papermaking additives which include but are not
limited to starches, titanium dioxide, defoamers, wel strength resins and

sizing aids, dispersants and emulsifiers.

20 The blood-related proteins of the present invention can be added
to the papermaking system at any stage. They may be added directly to
the pulp furnish or ind.irectiy to the furnish through the headbox. The In-
ventive compositions may also be sprayed onto surfaces that are suffer-
ing frorn deposition, such as the wire, press felts, press rolis and other

25 deposition-prone surfaces.

The biocd-related proteins of the present invention can be acded
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



As denonstrated in Diagram 1|, there are distinct differences in the
conposition of proteins such as gelatin, and serum al bum n and spray-

dried ani mal bl ood that can be seen in am no acid content. WO
98/ 01617 PCT/ US97/ 11273

8 - - . DI AGRAM 1 | - Am no acid
conposi ti on oW&¥OETed proteins PCT/USIT1273
Spray-Dri ed Am no Acid Gelatin Serum Al bum n
Animal Blood 5 Al anine 7 0.6

7.6 Ar gi ni ne 8 1 4.9 4.0
Aspartic Acid 6 8 0 11.0 Cysti ne
0.1 3.9 0.6 G utam c Acid 10
15.6 8.7 10 d yci ne 23 2.9
4.7 Hi sti di ne 0.7 3.1

added by spraying techniques, the composition is preferably diluted with
water to a satisfactory inhibitor concentration. The compositions 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
5 at any '.po'mt prior to the mznifestation of the deposition problem and at

more than one site when more than one deposition site occurs. Combi-
nations of the above additive methods may also be employed by feeding
the pulp millstock, feeding to the paper machine furnish, and spraying on
the wire and the felt simultaneously.

10

Fbr purposes of the present invention, the term “an efiective depo-

sition inhibiting amounl” is defined as that amount which is sufficient to
inhibit deposition in pulp and papermaking systems. The effective amount
{o be added to the papermaking system depends on a number of variables

15 including the pH of the system, harcness of the water, temperature of the
water, additional additives, and the organic contaminant type and content
of the pulp. Generally, from about 1 part to about 200 parts albumin
and/or globulins per million parts of pulp are added to the papermaking
system. Preferably, from about 2 parts to about 100 parts of the inventive

20 composition are added per million parts of pulp in the system.

There are several advantages associated with the present inven-
tion compared to prior processes. These advantages include an ability to
function without béing greatily affected by the hardness content of the

25 water in the system; an ability to function while not adversely affecting
sizing and fines retention; an ability {o function at low dosages; reduced
environmental impact; an ability to allow the user to use a greater amount

of recycled fiber in the furnish, and improved biodegradability.



Hydr oxyl ysi ne

1 S

Hydroxyprol i ne 12 ---- ----

| sol euci ne 1 1 0.6 15 Leuci ne
3 » 11 3 13. 4 Lysi ne 3

11. . Met hi oni ne ~ 0.8 g 732
0.8 Pheny| 'é”l"a"’ ?’ & 2 6. 4 PCT/UW?% ’
Proline 15 6.0 ---- 20 Seri ne
3 4.3 4.4 Thr eoni ne _ 2

5.3 3.6 Tyrosi ne 11 0.4 3.5

2.2 Val i ne 2 8.8 9.2
Trypt ophan -- 0.2 1.2 25

The al bum ns, globulins, or blends of al bum ns/globulins useful in t he
present invention include but are not limted to serun1g|obu|in serum

al bum n, bl ends of serum | . by- 30
m n, and bl ends of pl asma Fﬁh um n/lﬂ%&%@éled%l ese % %3)?71!)#3]1 %‘ﬁé %—"PSL{
l i ns have nol ecul ar bahdhe pitmmamd\etm@ugmanifeéléum dirgadxc@ﬁ@o@ﬂlﬁn pftisieals-
bum ns and gl obul i ns_usef ul ntion are readily comer-

cially available. xgpgﬁd,lr&jfogpg@ﬁf@ﬁ@vearﬁgugﬁ@%ﬁwﬁge PrRO'MR s eRRER BB UM n
and serum gl obul i n. \RnielrRy N5aiay oV @ik R BERMY medd Huk&sg- . animal) are 35

al so useful in the present invention.
The dala set forth below were developed to demonstrate the unex-
pected 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

10 .
Examples
Standard Tape Detackification Test (STDT)
15 In order to establish the efficacy of the inventive compositions as

deposition control agents on plastic surfaces and specifically for adhesive
contaminants of the sort found in recycled pulp, a iaboratory test was de-
veloped utilizing adhesive-backed tapes as stickie coupons. The stickie
coupon can be fabricated from any type of adhesive tape that will not dis-

20 integrate in water. For this sludy, tapes made from a styrenebutadiene
rubber and vinylic esters were used. Both of these potential organic
contaminants are known to cause stickies problems in secondary fiber
utilization. A sncond coupon was febricated from polyester film such as
MYLAR® a produm marketed by DuPont Chemical Company. This

25 material was chosen because paper machine forming fabrics are fre-
quently made of polyester which is susceptible to considerable deposmon

problems caused by stickies andfor pitch.
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The conpositions of the present invention are effective at inhibiting

t he deposition of organic contam nants in papernaking systens. This may
incl'ude Kraft, acid sulfite, nechanical pulp and recycled fiber systens.

For exan%¥dPosi tion in the brown stock washer, scre@6TaSeM 12T
Decker 5 systemin Kraft papernaki ng processes can be inhibited. The
term " paper - maki ng systens” is nmeant t¥ i ncl ude all pul p processes.
Generally, it is t hought that these conpositions can be utilized to

i nhi bit deposition on all surfaces of the papernmaking systemfromthe
pulp mll to the reel of the paper machi ne, having a pH of about 3 to

about 12. and under a vari_et-g of 10 system condi t| ons. More specifically,
the bl ood-rel ated prot ei hRiISde$tdRYQIVRY V’mefs'”g Jécx d53ehesive trasoand R Xt

only on netal surfagggebat Wl&cbogpoﬁlnﬂﬁ &m solu qéﬂé’iﬁazéétgdsﬁk%%?

such as machine wires, felts, foi
conponent s. 15 tion containes iplakRp méllmahelr lprpdncmdns amalehbatbrwﬂsle agitation

i nvention may be us i e and ditives which
i ncl ude but are not &flo heated, tﬁg:@@ag% é&eﬁwgﬁ%@re t'gf?‘%ﬁ{cﬂ’a %5(? M StPaner s,
wet strength res nsthendpe and cosipdh age AiriGseddisih BisSalorRasd ?Fﬂélsébftber S.
20 The bl ood-rel ated proteins of the present invention can
added 10,000 Ib force for one minute. A tensile test instrument (Instron) is then
used to measure the force required to pull the two apart. A reduction in
the force required indicates that the “stickie” has been detackified. The

. % control or detackification is calculated by the following equation:

10 % detackification = (Ynireated force - treated force) x 100
L_‘Un't‘rea' 1ed force =

The results of this testing are presented in Table |.

15 TABLE |
Standard Tape Detackification Test

Concentration

Treatment (ppm) pH Temp. (°C) % Detackification
Serum Albumin 1 6 50 86.3
20 2 6 50 95.5
5 6 50 100
0.5 3 50 949
1 3 50 100
2 3 50 96
25 5 3 50 100
High molecular 1 6 50 63.0
weight gelatin 2 6 50 70.0
Alkyl substituted 2 6 50 48
Quaternized protein 10 6 50 72
30  Milk protein 2 6 50 6
High Molecular Weight 2 6 50 71
animal protein 10 6 50 88



to the papermaki ng system at any stage. They may be added directly to

the pulp furnish or indirectly to the furnish through the headbox. The in-
ventive conpositions nay al so be sprayed onto surfaces that are suffer--
ing fromdeposition, such as the wire, press felts, press rolls and ot her

25  depositionypgepsesur faces. - The bl ood-rel at gg..nrQs 2,08
of the present invention can be added to the papermaki ng system neat,
as a powder, slurry or in solution the preferred primary sol vent
being water but is not limted to such. Wen WO 98/ 01617

PCT/ US97/ 11273 10

added by spraying techni ques, the corrpositionﬁ‘s preferably diluted with
water to a satisfactory inhibitor concentration. The conpositions may be
added specifically and only to a furnish identified as contam nated or nmay
be added to bl ended pul ps. The conpositions may be added to the stock 5
at any point prior to the manifestation 'PABﬂE?(ggrﬂoé)i tion problem and at

Standard Tape Detackification Test
Concentration

Treatment (ppm) pH Temp. (°C) % Detackification
5  Albumir/globulin 0.2 6 50 79.8
Serum protein 0.5 6 50 93.0
1.0 6 50 97.0
2 6 50 100.0
Polyvinyl alcohol 1 6 25 51
10 2 6 25 67
5 6 25 92
0.5 6 50 76.2
1 6 50 93.4
6 50 99.4
15 '
As demonstrated in Table {, serum albumin proved more effective
than the high molecular weight gelatin at detackifying stickies. Similarly,-
a combination of albumin and globulin at low dosage was more effective
than the high molecular weight gelatin.
20

Further testing was performed to determine contact angle measure-
ments using the Wilhelmy Plate Method. The advancing and receding
contact angles of water on a polyesler surface were measured afier it had
been coated with various of the inventive compositions. The purpose of

25 this study is to evaluate the potential of the proteins to adsorb and/or

desorb at a simulated organic.contaminant’s surface.

A clean piece of polyester (15 mm x 40 mm x 0.11 mm) was dipped
in a protein solution of a given concentration for 30 seconds. The coated
30 polyester surface was then dried at room temperature for two hours. Af-
ter drying, the advancing and receding contact angles of water on the

coated surface were measured for three cycles using a Dynamic Contact



nore than one site when nore than one deposition site occurs. Conbi -
nati ons of the above additive nethods may al so be enpl oyed by feeding
the pulp mllstock, feeding to the paper nachine furnish, and spraying on

the wire and the felt sinultaneously. 10 For purposes of the
present invention, the term"an effective depo- -sition inhibiting
amount” is deMH®ES that amount which is sufficient to PCTIUSRT/BA2E
deposition in pul p and papermaki ng systens. The effective anount to

be added to the papermaki ng system depends on a nunber of variables 15
including the pH of the system hardness of the water, tenperature of the
wat er, additional additives, and the organid4 contanlnant type and content

“of the pul p. CGenerally, from about 1 part to about 200 parts al bum n
and/or globulins per mllion parts of pulp are added to the papernaki ng
system Preferably, fromabout 2 parts to about 100 parts of the inventive
20 conposition are added .per_mnillion arts of pulp in the system

There are several Anglafnaheer feawPie tTH"et'QGHp?é’s%Md rv@gltiple im- ¢ on
conpared to prior rné&%?ss&%meﬁﬁfg@gg@&taggﬂghﬁ fesi@miabal L¥ed Be.

function w thout berng grea ess content o 25
water in the systen:ausantsadmrﬁafewnlemyflemtmedn tmtldfehmmajc&dly/efer@aya cactdrectl ng

sizing and fines retention; an [ to function at | ow S; reduced
o fonmont al | mpdBTTRHS ThPAT AT ST HUCh 380 2685, ATHAERSE Y unt

of recycled filger ddmadiesdheEneseinpale Vil svgieidegisataliddidy etc,
Additionally, the polyester surface is smooth and easy to clean and

handle.

The resulis of this testing are presenied in Table 1l

10
TABLE )
DCA receding contact angle of waler on polyester
surface at 25°C
Ccncantration Receding
15 Sample {ppm) Contact Anale
Water -—-- 54
Serum Albumin 5 13
10 .12
High molecular weight gelatin 5 17
20 10 16
Albumin/globuiin serum protein 5 17
10 16
Meat soluble protein 5 33
10 27
25 Tea-cocyl hycroiyzed collagen 5 52
10 48
Tea-cocyl hydrolyzed soy protein 5 48
10 45
Hydrolyzed wheat protein 5 49

30 10 48
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Further, the blood-related proteins have proven effective agai nst

both the pitch and stickies manifestati on of organic deposition problens
providing for-ap ?é/fn%?'}i ve reduction of these problens in papegciiddgizr
utilizing a vart 2 of " virgin and recycled fiber sources. 5

The data set forth bel ow were devel oped to denonstrate the unex-

pected results occasioned by use of the present invention. The foll ow ng

are included as being illustrations of the present invention and shoul d not
be construed as |limting the scope thereof. f% Exanpl es

St andard Tape Det ackification Test (STDT) 15 In order to establish
the efficacy of the inventive conpositions as deposition control
agents on plastic surfaces and specifically for adhesive contam nant s
of the sort found in recycled pulp, al L t est was de- vel oped
utilizing adhesive-backed tapes as stiéﬁgg—géﬁé%¥é$ﬁThe stickie

coupon can be fabri paisefbcbHPE caRvack BRGledf walbesn pelyestpe that will not dis-
20 integrate in wafgkacdQ2deRi s study, tapes nade froma styrenebutadi ene

Concentration Receding
5 Sample {(ppm) Contact Angle

Hydroly'zed gelatin 5 42

10 34

Soybean protein 5 48

10 : 456

10  Polyvinyl alcohol 5 21
10 20

These results demonstrate that at comparable higher levels of
treatment the albumin and aibumin/globulin serum proteins are as effec- -
15 tive as the high molecular weight gelatin. However, al these treatment
levels for the tested compounds, all the compounds will work and a truer
measure of the effectiveness of the inventive compositions is seen at

lower dosages.

20 Contact angle measurement provides information about the hydrc-
phobicity of a simulated stickies surface and the change in hydrophobicity
as surface active materials are adsorbed and/or desorbed at the surface.
If the contact angle of the treated sample is lower than that of the untreat-

ed sample. it indicates that the surface bacomes more hydrophilic or less

25 tacky with treatment.

As seen in Table |, serum albumin and a blend of albumin/globulin
serum protein proved more effective at reducing tackiness of the surface

than the high molecular weight geiatin as well as other proteins.



rubber and vinylic esters were used. Both of these potential organic
contam nants are known to cause stickies problens in secondary fiber
utilization. A second coupon was fabricated from polyester filmsuch as
MYLAR[ err], a product nmarketed by DuPont Chem cal Conpany. This 25

mat éri al was chosen because paper machine formng fabrics are fre-

quently made 3Y°f)§5?‘§€ster which is susceptible to consider abl RCTH9341273 on
probl ens caused by stickies and/or pitch. WO 98/ 01617

PCT/ US97/ 11273 12

This test involved inmmersing a 2" x 4" adhesive tape and a 2" x 4"

pol yester Myl ar coupon into a 600 gram sol uté on being tested. The sol u-
tion contained in a 600 nmL beaker is placed in a water bath with agitation
and heated to the desired tenperature. After 30 minutes of inmmersion, 5
the tape and coupon are renoved fromthe solution and pressed to

10,000 I b force for one mnute. Atensile test instrunment (lnstron) is then
used to nmeasure the fofFeeheesjudiesvere ppdPimedtesing® ggrapmetsa to sthasureting n

o ontr o o ek SR PRLERYSS R oL e o RGBT

stage and placed inside a glass test cell. The test solution is added to
the cell by carefully pouring 15 mL of the solution into the cell. The whole

5 test céi'l 1s then placed inside the chamber of a goniometer available from
Kruss as G1 Model. The Mylar or tape surface was immersed in the solu-
tion for 30 minutes to simulate the contact time in STOT. An air bubble
was positioned on the underside of the Mylar or tape surface using a
microsyringe with aninverted tip. The contact angle of the airbubble

10 was measured at various time intervals at room temperature or 50°C.

The results of this testing of various proteins are presented in

Tables ll} and IV.

15 TABLE 1l
Goniometer Contact Angle Measurements at 25°C
Concentration Contact
Treatment ppm Surface Angle
Water - Mylar 58
20 - Tape 91
Low molecular weight 5 Mylar 48
gelatin (MW = 1,500) 5 Tape 47
2 Tape 65
Low molecular weight 2.5 Mylar 49
25 gelatin (MW = 2,000)
Meat soluble protein 2 Tape 46
Animal protein 2 Mylar 46
5 Mylar 49
_ 5 Tape 39
30  High molecular weight gelatin 2 Mylar 43
(MW = 50,000-100,000) 2.5 Mylar 37



10 % detacki fication = (Untreated force - treated force) x 100

Untr-eated force The results of this testing are presented in
Table I. 15 TABLE | St andard Tape
Det acki fi cation Test Concentration Tr eat ment
X 0 . : .
(1ppn‘) 6pH &'ggg’mﬁg err] 0O 8&?.) ?I?etzgckl fication Serum Al gé%&wnn%
50 95.5 5 6 50
100 0.5 3 50 94.9
1 3 50 100 2
3 50 96 25 17 5 3 50
100 Hi gh nol ecul ar 1 6 50 69.0
wei ght gel atin 2 6 50 70.0 Al kyl
substi-tuted 2 6 50 48 Quat erni zed protein
10 6 50 72 30 MK protein, 2 6
50 6 ~ High Mol ecul ar wﬁﬁghglﬁhﬂﬂﬁiﬂ 6 50
71 ani mal  progRinfbmeter CéAtact Angle Measurem&fts at 25°C 88
Concentration Contact
Treatment ppm Surface Angle
5 Polyvinyl alcohol 25 Tape 41
2.5 Mylar 45
2.5 Tape 65
5 Mylar 41
_ 5 Tape 54
10 Globulin/fatbumin serum protein 2 Mylar 30
Bovine albumin 2 Mylar 12
Porcine albumin 2 Mylar 21
Spray-dried animal blood cells 2 Mylar 17
Nonylphenol ethoxylate’ 5 Mylar 59
15 10 Mylar 52
Ethyleneoxide-propyleneoxide 5 Mylar 60
Copolymer’ 10 Mylar 57
JABLE IV
20 Goniometer Contact Angle Measurements at 50°C
Concentration Contact
Treatment ppm Surface Angle
Water -- Mylar 56
High molecular weight gelatin 2.5 Mylar 34
25  Nonylphenol ethoxylate’ 5 ‘Mylar 48
Ethyleneoxide-propyleneoxide 5 Mylar 50
copolymer® _
Polyviny! alcohol 2.5 Mylar 24
0.5 Mylar 50
30 Albumin/Globulin 2.5 Mylar 29
Serum protein . 0.5 Mylar 29
0.25 Mylar 33

'Surfonic® N-95 available from Rohm & Haas
35  ?Ppluronic® F-108 available from BASF Wyandotte, Inc.



WO 98/ 01617 7,11273
13 - TABLE I (cont’d) THIS SHEET HAS BEEN
Det acki fication Test Concentration Tr REPUROED
(ppm DH Tenp. ([err]C) % Detackification 5 Albu '

0.2° 6 50 79.8 Serum protein 0.5 6

50 QHP gpro1617 1.0 6 PCT/USD11273
97.0 2 6 50 100.0

Pol yvi nyl al cohol 1 6 25 51 10

2 6 25 67 1 5 6
25 92 8 5 6 50

76. 2 1 6 50 93.4

2 6 50 99.4 15 As denonstrated in Table
|, serum al bumi n proved nore effective t han the high nol ecul ar wei ght

gelatin at detackifyi haki Lo larl o conbi,pation of al bum n
and gl obulin at | ow dggggltg Ig\ggﬂ%rﬁg&{e@?ft@%&?{\?& C, meaqq)fg%b?’ﬁgmm@ﬁr%?epul ar
wei ght gel atin. 28bumin, globulin/AlbuinlresertifSirotedn WAE speiyt@risteahial BRIoRr M ne
contact angl e neasure- ments using the Wl helnmy Plate Method. The

advanci ng and rec@lIsgow impreypmaet oven giies kopwidrlibiters by teisigsificant sur f ace
were neasured af t gyuklioAdfthe contact angle on both Mylar and adhesive tape surfaces.

5
As evidenced in Table IV, at 50°C, the albumin/globulin serum
protein exhibited much lower contact angle on the Mylar as compared to
the gelatins tested, proving o be effeclive as a detackifier.
10 While this invention has been described with respect to. particular

embodiments thereof, it is apparent that numerous other forms.and modi-
fications of this invention will be obvious to those skilled in the art. Thé
appended claims and this invention generally should be construed to
cover all such obvious forms and modifications which are within the true

15  spirit and scope of the present invention.
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desorb at a sirul ated osgani c contam nant's surface.

pi ece of polyester (15 mmx 40 nmx 0.11 mm was di pped i..u
solution of a glﬁ‘y Q gglncentratlon for 30 seconds. The coated 30 est er
surface was ther U¥% room tenperature for two hours. "CTUS? p73
dryi ng, the advancing and recedi ng contact angles of water on the

coated surface were nmeasured for three cycles using a Dynam ¢ Cont act

WD 98/ 01617 PCT/ US97/ 11273
14 Angl e Anal yzer (Cahn DCA-312). TH& DCA-312 could run nultiple
i m nmersions on the sane solid-liquid system Polyester filmwas used
be- cause its surface energy is close to that of the mpjority of

or gani con- tam nants in papermaki ng systems, such as resin acids,

rubber-based 5 contact adhesives, ethylene vinyl acetate hot nelts,
fatty acids, etc. Having thus described the invention, what we claim is:

been coate t he inventive conpositions. The-pupose of 25
th| S study Im" ,mqnjﬂuﬂ# Ie potential of the proteins to aﬂﬂsmﬂﬁygﬁ&_m :

1. A method for inhibiting the deposition of organic contami-
nants from pulp in pulp and papermaking systems comprising adding to
said pu-l'p an efieclive deposition inhibiting amount of a blood-related

protein.

" 2. The method as claimed in claim 1 wherein said blood-
related protein is selected from the group consisting of albumin, globulin,

blends of atbumin and globuiin, and spray-driad animal blocd ceils

3. The method as claimed in ¢claim 1 wherein said atbumin is
selected from the group consisting of serum albumin and plasma

albumin.

4. The method as claimed in claim 1 wherein said globulin is
selectad from the group consisting of serum globulin and piasma

globuhin.

5. The method as claimed in claim 1 wherein said aibumin is
added to said pulp in an amount ranging from about 1 parts to about 200

parts per million parts of pulp.

6. The method as cleimed in claim 1 wherein said organic

contaminants are stickies deposits.

This Sheet Has Been Reﬂlac
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Addi tionally, the polyester surface is snooth and easy to cl ean and

handl e. The results of this testing are presented in Table I1.
10 TABLE |1 DCA recedi ng cont act
angl e of water on polyester surface at 25[err]C
Concentrati on Receding 15 _ Sanple .
Cont act Angl e WO0URAt or ° ™ PCT/U59(7/F:?2IZ% 54
Serum Al bunulﬁ__/____ 5 13 :
10 Hi gh nol ecul ar wei ght gelatin S_
17 20 _ “I“ Hl‘l“ L“L 10 PART OF THIS SHEEB HAS BEEN
Al buni n/ gl obm““wu“ 5 20 REPLACED
10 " Meat® sol uble protein 5
38 10 27 25
Tea- cocyl hydrol yzed col | agen 52

48 T C h dro zed soy. protein 5
ig eaT%e rXethory as c med ypc l aim 1 wherein said grganic
Hydrol yzed wheat I%bﬁté?rhiﬁants are pitch deéosils. 49 30
10 48

8. A method for inhibiting the deposition of organic contami-

nants ffom pulp on the surfaces of papermaking machinery and equip-
ment in pulp and papermaking systems comprising spraying onto said
surfaces an effective deposition inhibiting amount of a biood-related

5 protein.

Q, The method as claimed in claim 8 wherein said blood-
related protein is selected frocm the group consisting of albumin, glcbutin,

blends of albumin and globulin, and spray-dried animal blood cells.

10. The method as claimed in claim 8 wherein said albumin is
selected from the group consisting of serum albumin and plasma

albumin.

11, The method as claimed in ciaim 8 wherein said globulin is
selec tcd from the group consisting of serum globulin and plasma

globulin.

12. The method as claimed in claim 8 wherein said albumin is

added to said pulp in an amount ranging from about 1 to about 200 parts

per million parts of pulp.

13.  The method as claimed in claim 8 wherein said organic

contaminants are stickies deposits.

This Sheet Has Been Reilaced
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TABLE I'l (cont'd) DCA recil"l““"luuluulllmull e of water on polyester

surface at 25[err]C : e L ns o Concentration

Receding 5 'S - (ppm -

Angl e Hydr ?f@gsz)éﬁgel atin 5 PCTBZ%E;/?’Q%

10 34 Soybean protein 5

48 10 46 10

Pol yvi nyl al cohol 5 4 21

10 20 These resul%s denonstrate that at

conpar abl e hi gher |evels of treatnment the al bumn and

al bum n/ gl obulin serumproteins are as effec- 15 tive as the high

nol ecul ar wei ght gel atin. However, at these treatnent | evel s for the

tested conpounds, all the,co i . . . e of
" the effectiveness of t he?f‘hvgﬁﬁ%\B‘%?%aé&n%)%gllgﬁ%ng‘ncﬁ?ﬂ]séeyﬁgé?m said &Pg%ﬁw

contaminants are pitch deposits.

15. The method as claimed in claim 8 wherein said surfaces are
selected from the group consisting of the wire, press felts, and press

rolis.



| ower dosages. - 20 Cont act. angl e neasurenent provides information
about t he hydro- phobicity of ja sinul ated stickies surface and the
change i n hydrophobicity as surface active materials are adsorbed
and/ or desorbed at the surface. If the contact angle of the treated
‘sanple is |ower than that of the untreat- ed sanple. it indicates
‘that the surface becones nore hydrophilic or less 25 tacky with treatnent.
As seen in Table I, serumal bumn and a bl end of al bum n/gl-obulin
serum protein proved nore effective at reduci ng tackiness of the surface
t han the high nol ecul ar weight gelatin as well as other proteins.
WO 98/ 01617 PCT/ US97/ 11273
16 _
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METHODS FOR INHIBITING ORGANIC CONTAMINANT
DEPQOSITION IN PULP AND PAPERMAKING SYSTEMS

FIELD OF THE INVENTION

The present invention relates to methods for inhibiting the deposi-

tion of pitch and/or stickies in pulp and papermaking systems.

BACKGROUND OF THE INVENTION

The deposition of pitch and/or stickies in the pulp and paperm.ak-
ing 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 con-
stituents Which may originate from these natural resins, their salts, as well
as coéting binders, sizing agents, and defoaming chemicals which may
be found in the pulp. In addition, pitch frequently contains inorganic com-

ponents such as calcium carbonate, talc, clays, titanium and related

materials.
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Further studies were perforned using a gonioneter to neasure the
contact angle. The Mylar or tape adhesive surface is clanped on a film

stage and placed inside a glass test cell. The test solution is added to
the cell by carefully pouring 15 niL of t solution into the cell. The
whole 5 test cell is then placed inside the chanber of a gonioneter
~avail able from Kruss as Gl Mddel. The Myl'ar or tape surface was
i mersed in the sol u- tion for 30 mnutes to sinmulate the contact tine
in STDT. An air bubble was positioned on the underside of the Myl ar or
tape surface using,a oomcrosyringe with an inverted P, ntact
angle of the air bﬁwlﬁsﬁ)atﬁﬂgiﬁé Bgeningeas ’t"?ﬁ@t“? ﬁ’@é ﬁ? room
t enper at ure [ t of
Vartoue prot BoRRSRR pieurin by svstems uS feEgEldd iy, Thesé B3bbERs
TABLE 111 ofterPEoER fHe SameanbiteNs mdﬂwmufpﬁ&ﬁﬂaé?aﬁnéﬁ{ gédikien to
Concentration Cont act Tr eat men
ppm adbesivese hot meltsyiveaxes, andanies. All of the aforementioned materi- -
g%{l ar Low Alg SEM? fpany.Fgmmon charaq\genstlcs mc!udlrm” gydrophoblcx% de-T_aloe
gelatin (MV
g E‘ﬁ‘ér‘i‘u]abﬂhtysqgl:kmegg low surface en rgcyu%gfrii the %%tentlal% cause,
Ivyl ar pd@blaﬁns wglalcaéposxt(cWVc[mmﬂ md)@m:nency inNhatreoocéss! Ilagrat‘rel n
46 Ani el prote
M’l ar ngs the complex relationship beteveen pitch and stjckies dlscusseqvw ar
here. Tape 39 30
H| gh nol ecul ar wWei ght gelatin 2 |vy| ar 43 (MNVerr]
50, 000- 100, 000) - 2.5 : M DIMMGRAM1 37
' Pitch Stickies
Natural Resins (fatty and resin acids, fatty esters, X X
insoluble salts, sterols, etc.)
Defoamers (oil, EBS, silicate, silicone oils, X X
ethoxylated compounds, etc.)
Sizing Agents (Rosin size, ASA, AKD, hydrolysis X X
products, insoluble salts, etc.) ,
Coating Binders (PVAC, SBR) X X
Waxes X
Inks X
Hot Melts (EVA, PVAC, etc.) X
Contact Adhesives (SBR, vinyl acrylates, X

polyisoprene, etc.)

The deposition of pitch and/or stickies can be detrimental to uhe

efficiency of a pulp or paper mill causing both reduced quahty and reduc-
ed operating efficiency. Pitch and/or stickies can deposit on process

equipment in papermaking systems resuiting in.operational difficulties in
the systems. The deposition of pitch and/or stickies on consistency
regulators and other instrument probes can render these components

REPLACEMENT SHEET |
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WO 98/ 01617 ' :
17 ' TABLE I'11 (cont'd) Goni onet er
Cont act Angl e Measurenments at 25[err]C .
Concentration Cont act Tr eat nent ppm
Surface Angle 5 Pol yvi nyl al cohol - 2.5 Tape
41 o 2.5 5 Myl ar ' 45
2.5 Tape 65 5
Myl ar 41 5 Tape -
54 10 G obul i n/fal bum n serumprotein 2 . Myl ar 30 Bovi ne
al bum n : _ 2 Myl ar 12 . Porcine al bunin
2 M, : \; dri ed animal blood cells 2
Wl ar M&@@M¥ | ate[err] 5 Wl ar
- 52

_59 15 10 Wl ar
| The present invention provides for methods for inhibiting the d épo
sition of pitch and/or stfckieé, froh pulp in
pulp aﬁa papermaking systems. The methods cémprise adding to the
pulp or the surfaces of papermaking machinery an effective deposition

| inhibiting amount of a blood-related protein.

DESCRIPTION OF THE RELATED ART

“Pulp and Paper”, by James Casey, Vol. lll, 3rd Ed., pp. 1587-88,
suggests gelatin as a remedy for pitch trouble. Serial No. 08/421,349
teaches that a composition of polyvinyl alcohol and high molecular weight
gelatin in synergistic ratios will inhibit the deposition of organic contami-

nants in pulp and papermaking systems.

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to methods for
inhibiting the deposition of pitch and/or stickies from
pulp on the surfaces of papermaking machinery in pulp
and papermaking systems comprising adding to the pulp
or applying to the surfaces of the papermaking
machinery an effective deposition inhibiting amount of
a blood-related protein, (i.e. one selected from the
group consisting of albumins, globulins, blends of
albumins and globulins and spray-dried animal blood

cells).
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Et hyl eneoxi de- propyl eneoxide 5 Myl ar 60 Copol yner

cells, which constitute 45% of the whole'volume of blood, include the red
ée!ls (erythrocytes), the white cells (leukocytes) and the platelets (throm-
bocytes). The plasma is a clear liquid constituting about 55% of the
blood by volume. Because of a higher specific gravity, the cell elements
can be separated from the plasma by centrifugation (1.09 vs. 1.03).

Serum is the plasma without fibrinogen, a cloiting protzin.

Cells
(A) Redcells.
There are about 5,000,000 red bload cells per cubic milli-

meter of the blood. Their main function is to carry oxygen
from the lungs to the cells. They also remove carbon diox-
ide from the cells and carry to the lungs. Hemoglobin is a
protein that gives the color to the red cells and has a
molecular weight of about 67,000.

05 MAR 1999

REPLACEMENT SHEET

AMENDED SHEET
IPEAJEP

10 Myl ar 57 TABLE |V
20 Goni onet er Contact Angle Measurenents at 50[err]C
Concentratton Cont act Tr eat ment ppm
Surface Angl e Wat er S -- Wl ar
56 H gh nol ecul ar wei ght gelatin 2.5 - Myl ar 34 25
Nonyl phenol et hoxyl ate[err] 5 Wl ar - 48
- Et hyl eneoxi de- propyl eneoxi de 5 . Myl ar 50
~copol ymer[err] Pol yvi nyl al cohol 2.5 Myl ar
24 0.5 Myl ar 50 30
‘Al bumi n/ d obul in . 2.5 l\ﬁl %r . .29 Seram
protein Blood is dhe transportgystem of the bodygcarrying nutrients an
0. 25 om Rohm
& Haas 35 ?E‘}'Q’?ﬂrt%rﬂlﬁf’grﬁ"séﬁ%@@v\gﬁga%%gﬁron%%%g%?w{étééI nc.
18 ' from them. Blood consists of cells suspended in the liquid plasma. The



4

Table I'll denonstrates that at 25[err]C, the bovine al bum n, porcine

al bum n, gl obulin/al bum n serum protein and spray-dried ani mal bl ood cells
show i nprovenent over other known inhibitors by the significant reduction

of the.contact angle on both Myl ar and adhesive tape surfaces. As -
evidenced in Table 1V, at 50[err]C, the d8um n/globulin serum protein

exhi bited nuch | ower contact angle on the Mylar as conpared to the gel atins
tested, proving to be effective as a detackifier. Wiile this
invention has been described with respect to particular enbodi nents

thereof, it is apparent that nunmerous other fornms and nodi- fications of

this invention wil rdge gy SR 0RE oP35HCothd Bouife dbimir orefpended

clainms and this invention genera be' con rue 0 C such

obvi o;Js for rrsammmmogldbmmmlbnmnmfsenm protein hhd%p?éﬁ-dn%@l@ﬂnﬁl bﬂdsmd present
i nventi on.

CLAI M5 cells showrimpriovement over ether kgownenﬂnbﬁoss by dhe ofgrpmcam and/ or
Zhi 6 pui . o R e e TG TR DR A 5P ERNvlafd difadih. ©
As evidenced in Table IV, at 50°C, the albumin/globulin serum
protein exhibited much lower contact angle on the Mylar as compared to
the gelatins tested, proving to be effective as a detackifier.

While this invention has been described with respect to particular
embodiments thereof, it is apparent that numerous other forms and modi-
 fications of this invention will be obvious to those skilled in the art. The
appended claims and this invention generaliy should be construed to

cover all such obvious forms and modifications which are within the

scope of the present invention.
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depOS|t|on i nhi bi ting amount of a protein selected fromthe group

consi sting ﬂnmﬂmtlmmuﬂml in, bI ends of al bumi n and gl obulin, and
spray-dried : 2. Anethod as clainmed in claim1,

~wherein said al buni-n 's selected fromthe group consisting of serum al bum n

and pl asma al bum n. 3. Anethod as claimed in claim1, wherein
said globulin is selected fromthe grou@ikonsisting of serum gl obulin and
pl asma gl obulin. 4. A method g tidsi Med in claim1, wherein said

al bunin is added to said pul p in an_amount ranging from about 1 parts to
about 200 parts per nid{ich pethedofopuiphibiting the depasitden Rt

[nnibiting tBeARPaRd din Afidkicd %%nﬁﬁ'fﬁ'ﬁﬁlﬁrﬁﬂﬁpﬂbﬁe%amel

surfaces of aperna I Nng nac |nery and equi prment Tn ernaklng
syst enms conpBYStagSs FORALE T AddRE ke f 23+ HﬁlﬁfPEc?ﬁ#écgégﬁsltlon

i nhi biting aaapatsﬁflo% B 8 1t 584 e&ﬁ&@h& r@fn éhﬁrg’ééﬂﬁ genecteldn & rfm
al bum n, gl obufi bl ends of a] bum obuli S dried ani-ma
bl ood cel | s. the group Foneishing %f%? i 9 EPHiﬁPE g@ﬁﬁﬁ? aid
albumn is Sahgﬁhe.@l fa&mnglhﬁmmﬁup £9dssprapedeiedeatimalbbliondand pl asma

al bum n. A method as clainmed in claim5, wherein said globulin
Is selected Fﬁé%ﬁthe group consisting of serum globulin and plasma
gl obul i n. : 8. A nmeA hadthsdchai obdimedchiai mlaimMigr eihersdind al bumni n

S sprayed on

o thraved OLasd LBATT 4 hETe A NErSR"GhEISEEAP BBAUL stik FOut 200

serum albumln and plasma albumin.

3. A method as claimed in claim 1, wherein
said globulin is selected from the group consisting of
serum globulin and plasma globulin.

4. A method as claimed in claim 1, wherein
said albumin is added to said pulp in an amount ranging
from about 1 parts to about 200 parts per million parts
of pulp. -
5. A method for inhibiting the deposition of
pitch and/or stickies from pulp on the surfaces of
papermaking machinery and equipment in pulp and
papermaking systems comprising spraying onto said
surfaces an effective deposition inhibiting amount of a.
protein selected from the group consisting of albumin,
globulin, blends of albumin and globulin, and spray-

dried animal blood cells. _

6. A method as claimed in claim 5, wherein
said elbumin is selected from the group consisting of
serum albumin and plasma albumin.

7. A method as claimed in claim 5, wherein .
said globulin is selected from the group consisting of

serum globulin and plasma globulin.
8. A method as claimed in claim 5, wherein

said albumin is sprayed on said surface in an amount
ranging from about 1 to about 200 parts per million

-of 1p.
parts ol pulp REPLACEMENT SHEET
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" aimed in any one of claims 5 to 8, wherein

sald surfa H ﬂ ﬂﬂlﬂﬂlﬁ“lfron1the group consisting of the wire, press
felts, and WD 98/01617

PCT/ US97/ 11273 21
14. - The method as clainmed in claim8_whgrein said organic -
contam nants are pitch deposits.

9. A method as claimed in any one of claims
5 to 8, wherein said surfaces are selected from the
group consisting of the wire, press felts, and press

rolls.
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15. The
ssel ect ed
rolls.

method as claimed in claim8 wherein said surfaces are1€04g90-3
fromthe group consisting of the wire, press felts, and %%ss
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