PDS- SI ZE" The resistance to liquid penetration and diffusion (water,
paint, blood, mlk, juices, oils, fats, etc.) is of fundanental inportance
in the utwbicdabisen and commerci al i zati on of nmany paper tyPeI/BRUd/0008S
products. This 5 process is obtained through internal sizing of the pulp.
Internal sizing consists in the addition of a water repellent material to
the pulp during the stage of nass preparing for paper production. The
sizing stage has the function to difficult or delay liquid penetration or
diffusion 10 in the forned paper3PDBREIBEGcedure consists in mx the size
to the nmass, so the hydrophobic agent involves the cellulose fiber. The
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retention of charges, fibers and other materjals added during nass
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Internal sizing consists in the addition of a water
recpellent material to the pulp during the stage of mass
preparing for paper production. The sizing stage has the
function to difficult or delay liquid penetration or diffusion

10 in the formed papers. The procedure consists in mix the size
to the mass, so the hydrophobic agent involves the cellulose
fiber. The internal sizing, beyond to promote paper
hydrophobic, gives better retention of charges, fibers and
other materials added during mass preparation, as well as

15 promote more stability and resistance to the formed sheet.

In the passed years, the internal sizing process of
printing and writing papers in neutral and alkaline conditions
has been the most used technology, in Europe and in the United
States of BAmerica. Lately, the referred technology has been

20. evaluated in Asia and Latin America.

Among the many existing paper types, some of them for its
characteristics do not require sizing. Others require a
moderate sizing and for some it is necessary an intense
sizing. Following, there is a classification of the most well

25 known types of these papers:

(a) Not sized papers: towel paper; tissﬁe paper; filling
paper; newspaper; coffee filters and filter papers for

laboratory use.



noderate sizing and for sone it is necessary an intense sizing. Follow ng,
there is a classification of the mpst well 25 known types of these papers :
(a) Not swopadopmpers: towel paper; tissue paper; filling pap@R020esspaper;
coffee filters and filter papers for Raboratory use.(b) Sizing papers:
noney paper (highly sized); |inerboard; supermarket bags; offset paper;
copy paper; basis for coating; rotule paper (highly sized) ; food packages
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used in paper sizing. Rosin is a size agent used in internal paper sizing
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conpounds nutually soluble with 80 to 90 % of resinous acids and 10 to 20 %
of neuteabefapesi-al . It is usually divided into two groups: abietics and
pimarics. Figure 1 shows the resinous acids formulas actually used in,
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are natural surfactants, having in its chain a polar hydrophilic structure
and a n@ﬁﬁ@ﬁaﬁlﬁ}@ﬁophoblc structure. Sizing with rosin has

Rosin is a size agent used in internal paper sizing
systems since 1804. It consists in a natural product, solid
and resinous, insoluble in water,“ transparent, color amber,

10 extracted from trees of the panacea family. Its formula
consists in a complex mixture of organic compounds mutually
soluble with 80 to 90 % of resinous acids and 10 to 20 % of
neutral material. It is wusually divided into two groups:
abietics and pimarics. Figure 1 shows the resinous acids

15 formulas actually used in sizing on the rosin basis: 1-
Neoabietic acid and 2- Pimaric acid. These are natural
surfactants, having in its chain a polar hydrophilic structure
and a nonpolar hydrophobic structure. Sizing with rosin has
been the main choice on acid conditions.

20 Soap formation with alkali converts the rosin in a form
easily soluble in water, allowing its addition to the mass
system. The reaction with aluminum salts, forming a compound
with positive charge, possibility the adsorption and retention
of this compound in the cellulose fiber surface.

25 The sizing emulsions using rosin acid can be cationic or
anionic and can have variations and chemical improvements,
which aim to facilitate its manipulation, retention in the
sheet and better reaction with the aluminum. These variations

are:



been the main choice on acid conditions . Soap formation wth al kal
converts the rosin in a formeasily soluble in water, allowing its addition
to the mawe yetem The reaction with alum numsalts, for®CAEBR20@8PoUnd
with positive charge, possibility the3adsorption and retention of this
compound in the cellulose fiber surface. The sizing enulsions using rosin
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size and is an anhydride of unsaturated fatty acid. The
alkaline sizing agent (ASA) is constituted by a long

10 hydrocarbon chain containing a group reactive to the
cellulose. Its origin comes from an isometric olefin derived
from the fractioning process of petroleum refining. Its main
characteristic is to contain unsaturated reactions along the
chain. The product of this olefin reaction with the maleic

15 anhydride is the ASA agent (Alkenyl Succinic Anhydride) used
as the active agent in sizes already patented), an oleaginous
material {(Figure 2). This size must be emulsified at the local
and be used right after its fabrication. It also uses the
cationic starch as medium for emulsification.

20 The AKD size (Alkyl Ketene Dimer) is another patented size
very much used on internal paper sizing systems. The AKD
sizing agent chemical structure can be generalized as showed
in Figure 3. The AKD sizing agent is a solid fatty, presenting
a 550C fusion point. Usually it is commercialized in the form

795  of emulsions, with approximately 5 to 15 % of solids content,
and a size agent active fraction ranging from 30 to 50% of
the solids content. Its production process constitutes
basically in the dimerization of the aliphatic acids with

cloridric acid, which usually has as main composition the



chain. The product of this olefin reaction with the maleic anhydride is the
ASA agent (Al kenyl Succinic Anhydride) used as the active agent in sizes

al ready papanwe®y2, an ol eagi nous material (Figure 2 ) . TPorsrRa®smust be
enul sified at the I ocal and be used ri#ght after its fabrication. It also
uses the cationic starch as nedium for emnulsification. The AKD size (Al kyl
Ketene Diner) is another patented size very much used on internal paper

Si zi Nng syst@R%.ialhe ARSIz rgiagentTithengiale stalsd uneresente gemerat$zed
as showed in Figure 3 . The AKD sizing agent is a solid fatty, presenting a
55DC f ugioaR tpeiuttionls uald yedttidsi catreradial i zed in the formof enul sions,
with approximately 5 to 15 % of solids content, and a size agent active
fracti on rangheg dreear30 ivSbai 1dEesd| Fdsacesvedormeans mbductt hnd
process constitutes basically in the dinerization of the_aliphatic¢.acids
with cl eciediti c (ROPdSTwH) ch (6eWhrR) MRRrHEEFaifF abBitfjosit i BRSY hekbimb? ¢8I
stearic acid. This size also presents in its_constitution, the ca,éjonic

st ar2h. Biee igresernathoral | BEOFBCES éiecr&vfddeve?lbpﬁﬁﬁ °8f'ra LTy dyent

(PO S120) (SibeaD Dol ved, B 80ust i PO Uil 8L A Br el Lt oval.

{he- obj BRI cSTRERBI 4y | £ qRPE SostT BT By Al 11481 SRRy (LR paper  ihe

size PDiﬂéﬂid absorption and diffusion by the paper. The size PDS is
developed using an emulsifier, the emulsification:is processed

10 in the presence of three substances: soybean derived product,
cooked starch and aluminum sulphate.

Nowadays, Brazil imports 100% of products wutilized in
internal sizing, as well as all its technology. With the aim
to revert this situation, it was developed the present

15 invention, so Brazil can have sufficient competitiveness in
the international market. |

Soybean is a leguminous plant, and its beans give valuable
products (oil and flour). The given peculiarity of the fattys
oils present in the soybean 0il through emulsification it is

20 possible to add them to the cellulose pulp giving hydrophobic
to the formed paper sheet. This new product, initially named
as Soybean Derived Product - PDS, can be used in acid, neutral
or alkaline paper sizing.

The fattys acids of natural occurrence in oils and fats,

25 in general, have a long chain constituted by carbon atoms and
hydrogen (hydrocarbon chain) and a terminal group called
“carboxyl group”, characteristic of the organic acids. These

acids differ one from another by the size of the hydrocarbon

chain and by the number of double bonds. Fattys acids of



devel oped using an emulsifier, the enulsification is processed in the
presence of three substances: soybean derived product, cooked starch and

al um numwolopioave2 Nowadays, Brazil inports 100% of produeCs/BRo2beased in
internal sizing, as well as all its téchnology. Wth the aimto revert this
situation, it was devel oped the present invention, so Brazil can have
sufficient conpetitiveness in the international market. Soybean is a
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The given peculiarity of the fattys oils present in the soybean oil through
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hydrophobic to the forned paper sheet. This new product, initially naned as
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paper sizing. The fattys acids of natural occurrence in oils gnd fats, in
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(hydrocarpon.chalp)lgnd a termnal group called "carboxyl aroup”
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quantities rarely exceeding 1-2%. Some seeds, certain fruit
pulps, and germs of some cereéls are the most important source

10 of oils.

wgaturated” fattys acids are the ones that have simple
bonds among carbon atoms, each carbon being linked to two
hydrogen atoms. On the other hand, “unsaturated” fattys acids
have double bonds between the carbon atoms, each carbon being

15 1linked only to one hydrogen atom. These different compounds
differ basically one from another by the size of the
hydrocarbon chain and by the number and position of the double
bonds. They dre represented generally by the formula R-COOH,
where R represents any hydrocarbon chain.

20 However, the register claim for invention patent for PDS
sizing agent (PDS-SIZE) has three substances in its
constitution as follows:

(1) a mixture of fattys acids extracted from soybean with
the following average constitution: Palmitic acid (13%),

25 Stearic acid (5%), Oleic acid (22%), Linoleic acid (50%),
Linolenic acid (8% maximum). These substances are extracted
from soybean seed by means of brute oil distillation.

(2) Starch: this product is;already used in other sizes

with the same function.



carbon nunbers - or ramfied chain - are called "unconmmon fattys acids" .
They sustain certain functional groups (-OH, - CO ...) and can be found in
det er m newopBAamivs2 or i n m croorgani sns. However, they canPeT@RO2/0008ani mal
fats, in quantities rarely exceeding 8-2% Sone seeds, certain fruit pulps,
and gernms of sonme cereals are the nost inportant source of oils.
"Saturated" fattys acids are the ones that have sinple bonds anong carbon
atons, each ¢ajbanuhehag bubkkdteo two hydrogen atons. On the other hand,
"unsaturated" fattys acids have doubl e bonds between the carbon atons, each
carbon bei ngrhi nked totmulatiome hfdEdgers IHFom tihepergeptagest K&FRIdiHds

differ basically one from anot her % the size of the hydrocar bon?ﬁcohai n_and
by the nonbemchndspostanes oirehe Hou®P®e bohdsfatihey A deprebefted °F

generally by the formula R COOH, where_ R represen ny hydrocarb chai n.
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(PDS- SI ZE) has three substances in its caonstitution as follows: (1) a
i XtUr e PO CRRLAPE Sa CPds VLY af@treﬁ‘ofrreorﬂrsot{}]’d:eé‘r?sva't h the foll owi ng average

constitution; Palmtic_acid %130 apotgariC acid (5% , deic acid (22%
Li nol ei ¢ aci a"hFSB%S—,SIEr%nSIa? iCo&cid (%%ogr?gxi%rrfn') . These substances are
extracted .\ ~ooking of the starch at 5% of solids (ebullition for
20 minutes with constant mechanical agitation), cooling at
ambient temperature;
10 (2) Heating of the fatty acid in steam bath, at 35°C
temperature;

(3) Formulation of 160 grams of cooked starch (4,72% of
starch and 76,5% of water), 25 grams of fattys acids at 350C
(12,69%) and 12 grams of aluminum sulfate (6,09%). Allocating

15 all the weighted mass in the emulsifier container and
operating it at the maximum velocity for 20 minutes promoting
the emulsification.

Two great advantages of this product are its biodegradable

organic characteristic and its renewable source, since soybean

20 is cultivated in Brazil in large scale.



from soybean seed by neans of brute oil distillation. (2) Starch: this
product is already used in other sizes with the sane function. (3) Al um num
sul phat e.wbre3ob®91 or nul ati on of PDS-SI ZE, the percent ages PCa&fBRO20008? 0 each
substance are: 12,69% of fattys acidsy 4,72% of starch, 6,09 % of al um num
sul fate and 76,5% of water. These percentages can vary for nore or for
| ess. The PDS-SI ZE fabrication stages are: (1) Cooking of the starch at 5%
of solids (ebullition for 20 m nutes with constant nechani cal agitation)
cooling at anbient tenperature; (2) Heating of the fatty acid in steam
bath, at 35C tenperature; (3) Formulation of 160 grans of cooked starch
(4, 72% of starch and 76,5% of water), 25 grans of fattys acids at 35DC
(12,6999 and 12 granms of alum numsulfate (6,09%. Allocating all the
wei ght ed nasszﬁn the enul sifier container and operating it at the maxi num
or

vel ocity for m nutes pronoting the enulsification. Two great advantages
of this produ are its biodegradabl e organic characteristic and its
renewabl e sourge, since soybean is cultivated in Brazil in large

scale. Table 1 & Strugture of main saturated and unsatyrated fattys acids
present in the>oil vegdtable
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t MisticC:14:0 1-2 1-2 1-3 1 15-20 18-20 11 9 1-2 111t vy Palmtic
C.16:0 5-8 18-25 35-43 17-12 15 6-9 16 4 5-10 6-8 14 7 7 4-6 25-30 7-11
5-15 48 ewodsmo@raric C 18:0 3-5 1-2 3-5 2-6 2 3-5 1 2 1PLTBRO2400893 3 2-3
2 30-35 3-4 1-4 4 2-7 A Araquidic C29:0 1-3 1 1 c PalmtoleicC 16:1 (9) 1
0,40,10,4i dOleic C18:1 (9) 15-20 17-37 34-56 30-58 45 14-19 79 60 6-8
45-50 20 14 13 13-28 26 35-40 23-2567-83 38 10-23 s Linoleic C 18:2 (9, 12)
50-27 44-55 9-1 1 21-37 36 1 19 1-3 40-45 55 75 2 3 2-4 50-57 7-12 9 50-59
Li nol eni ¢cC: 18:3 (9,12,15) 1 10 7 46L8iMa-9 Others 1-2 1-2 1-2 2-3 1-2 1-2
2-3 1-2 1CLAIM5 1 . "PDS-SI ZE*, characterigzed by a constitution of 5 fattys
aci ds extract e di FRRTPYZET omt¥oe &R #F i?ﬁ%‘orﬁ%@" tlﬁtiluorne.og .

"PDS- SI ZE", characterized for passi t hy ough_an | sj fi he.fol | ow ng
subst ance®: fBEY§sa5dTs eéS?il?aa‘ic)t_tee% %gﬁﬁcég%le%é:ﬁfn srﬂéér c%g%kﬁédmgl g%num

sul fate. . "PDS-SIZE" characterized for also using fattys acids extracted
from anot ?mp?%?&%u%‘élé%ht ed in Table 2, as well as the utilization of

isola%@d fattxf.aGEQ%=SIZE”, characterized for passing through

an emulsifier the following substances: fattys acids
extracted from soybean, starch and aluminum sulfate.

3. “PDS-SIZE” characterized for also using fattys,

acids extracted from another plants presented in Table

10 2, as well as the utilization of isolated fattys acids.



