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is obtain “Immlmmmmmmmnt ernal sizing of the pulp. Internal sizing consists

in the ad wat er repellent material to the pul m ¥ st age
of mass prepaylng for paper production. The sizing stageq wnmmwmlﬂm tion
to difficult or delay liquid pen&PDE-H3z®r diffusion 10 in LQ@O Jorned
papers. The procedure consists in mx the size to the mass, soO he

hydr ophobi ¢ &jentreshafiarsse tte Tieqhid osené¢tbetiomThandndeEfinkienzi(wgtelreyond
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st abi Iitg/ and resistance to the formed sheet. |In the passed years, the
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| i ner boar d;” super mar ket "bags; oOffset paper; copy paper; basi’s for coating;
rotul e papest{dn obd Yaskzedhitf eed qeagkaaasy it %kéﬂe@fa?@ﬁ&m_ 8pvehgpasion The
text bell ow descri bes sonme products highly used in paper sizing. Rosinis a
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a natural product, solid and resinous, insoluble in water, transparent,

col or anter thé0 mstsr,acé@dtheomyidmwashadid hegpanadeadlass ythd t seflaudvlsa
consists in a conplex mxture of organic conpounds nutually soluble with 80
to 90 %oibersi nAie acidseandll0 s$Dz20gs ofbewondal tmt epiraimotlet | papewal | y
divided into two groups: abietics and pinmarics. Figure 1 shows the resinous
aci ds 15hydrepheliact @ives ubedtier sreragtoant hef r ciarassi s fibgsabiaad ¢
acid and 2- Pimaric acid. These are natural surfactants, having in_its
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Si zir]rgg with rosin has been the nmain choice on acid conditiagns, 20 Soap
forrati FFMIL =R i Sttty 2R FRSTALRRCS FOr hPBasPrPesoPliBPE i n wat er,

allowing its addition to the mass system The reaction with alumnumsalts
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sizing: the efficiency of the rosin sizing is inproved whenfeacted with

t he 208! edv£1 ddtedrislendia vhid taeihummekecacid, resulting in a product nuch
nore reactive; 2) Anionic disperse rosin sizing: the resinate particles axe
$ di spersed ammbisd abthé i meny bgxsptliagt paper Hdyired), Jude/nef Sthémprokeiins,

Wi th cationic characteristics. The ASA size (Al kenyl Succinic Anhydride) is
a pat entcthsacteenabsit iss andanhpdti deegfuiumes atairzitrag. f ddtlyewssei dredhéreal kal i ne
si zing agent (ASA) is constituted by a |l ong 10 hydrocarbon chai n contai ni ng
a group mederive tsizing calrddil @ Igamer iidi n isonpecksemran asondntiense
olefin derived fromthe fractioning process of petroleumrefining. Its main
char act e315i1ng. | Eol boddRgai fheFeatif a2 eglpegdfiicasianowd tiHre chafh. WeHd
product of this olefin reaction with the malefic 15 anhydride is the ASA
agert (AR | E¥RRE Af cCER@IG RERRYSEsed as the active agent in sizes

al ready patented), ,an ol eagi nous nmaterial (Figure.2). This size .be
enul si fi E"d) atNethe qltfceoﬂo B usePWSIgh? ar it$5H&br PERETGN. rEUllﬁtl<';1'lné'70
uses the cationic starcg as nedi mfo%.f{rulsific tioqn.,20 The AKD Si z&
(Akyl KBTEHS Di REFFEPE KAt el it ent b ST 3¢ 78 S e BRF Rt er o
paper sizi - The AKD sizing agent chem cal structure can be

gener al i]ééélg&é%é’é V\mg%ei n Figure 3. The AKD sizing agent is a solid fatty,
presenting ( a 550C fusion point. Usually it is cormmercialized in the form
25 of enulsions, with approximately 5 to 15 0 of solids content, and a size
agent active fraction ranging from30 to 50% of the solids content. Its
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S fattys acids". They sustain certain functional groups (-OH CO ...) and
can be found in determ ned plants or in mcroorgani sns. However, they can
occur in awDeboobex s, in quantities rarely exceedi ng 1-2% pSPBROSARES
certain fruit pulps, and gernms of sone2cereals are the nost inportant
source 10 of oils. "Saturated" fattys acids are the ones that have sinple
bonds anong carbon atons, each carbon being linked to two hydrogen atons.

On the ofher dianGhg " gsag)@w:a_t fdne atﬁé{lﬁef‘dﬁﬁ&ﬁ\sﬁ d9ullg ;bondgcbebyegn the
carbon atons, each carbon being 1S Il'inked only to one hydrogen atom These

di f f er endusOrmorines ssgéer olbskealdapeane dogmpapdherndyis heosi zeafinghe

hydr ocarbon chain and by the nunber and position of the doubl e bonds. They
are represented paear al(hy gby vt heitedml af bEOPH chedtrse RhrigprigseBisedny
hydr ocar bon chain. 20 However, the register claimfor invention patent for
PDS si ziemvalswes ( PDS- SI ZE) has three substances in its constitution as
follows: (1) a mxture of fattys acids extracted from soybean with the

fol | dwi ng avethmye teatistihelLiidon deanids sche Er3Auct2S Bightyc wasdl (5% ,
Qeic acid (22%, Linoleic acid (50%, Linolenic acid (8% maxi mum). These
subst andezPe¥ eSexi®Act ed from soybean seed by neans of brute oi
distillation. (2) Starch: this product is already used in other sizes with
the sane fundiQot 15WD303FBHB699298LYE BRESE 00089 I8 teInad) uRPREM sERBRACe.
In the fornmul ation of PDS-SIZE, the percentages referent to each substance
are: 12,09 RS f 3A0FS 1Y, A7 R0RRFIStar ER, %, DALYFRt ANAAYRIM saPfdle

d 76,5% of water. Thesg_5 I f for Less. Th
PDS- S1 ZERF b ECATONT st 2§e8LHPLE (4] Bhsking DFSRRRREER oh S0 BFDSSY ds
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enul sifier container and operating it at the maxinmum vel ocity for

m nut es pE@PRA1 NGnd ther £l STt Ccafd Omsubia O Ak adaN i ages ehot higgoRpeduct
are its biodegradabl e organic characteristic and its renewabl e source,
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b.p p b &bdbbienic call ~aNdV~H— rMNmanid 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:
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fumaric acid, resulting in a product much more reactive;
. 2) Anionic disperse rosin sizing: the resinate particles are

5 dispersed and stabilized by surfactants, starch, polymers or
proteins, with cationic characteristics.

The ASA size (Alkenyl Succinic Anhydride) is a patented
size and 1is an anhydride of unsaturated fatty acid. The
alkaline sizing agent (ASA) 1is constituted by a 1long

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

25 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



fromagriculture. 5 2. "PDS-SIZE", characterized for passing through an
emul sifier the follow ng substances: fattys acids extracted from soybean,
starch andvebsimoneem sul fate. 3. "PDS-SI ZE" characteri zed ngT/%h Doddsd NY
fattys acids extracted from another plants presented in Table 10 2, as well
as the utilization of isolated fattys acids. .AY.An& A9. Al . Al & A& A;
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a] caU] c B§&s sSystem in ‘a paper” industry with the objective to de€lay
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al] Cl%] Calxga%galp%@s%%\éecaéfag\(fgLC%]u%/\s%]a%%]e% :algocybean derived product,
cooked starch and aluminum sulphate.

Nowadays, Brazil imports 100% of products utilized 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 (o0il and flour). The given peculiarity of the fattys
oils present in the soybean oil through emulsification it is

20 possible to add them to the cellulose pulp giving hycdrophobic
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
“carboxy} 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
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