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Addi tive for reducing paper linting and dusting This

application clains the benefit under 35 USC 19(e) of
woLd@s/08¥16eyi si onal Application no. 60/509, 262 fPrdEEPN4/052342

Cct ober 8, 2003. The present invention relates to a

new paper making conposition useful for reducing

linting and dusting in paper, a nmethod for reduci

paper linting and dusting wherein certain phospﬁﬁ?&EP2004@5Z342

esters are added to a fiber pulp during the paper
maki ng process and the novel additive conposition
ARITRE R esbucihh PhperUntdacnddasdtingg concern any rel ease of
fibers at the paper surface. t gives rise to problens
at the drying stage in paper nmaking and in machines

Trid) p‘ﬁgéﬁon%%s %%néfﬁrunﬁ@}@y WSS 1PREESF ($8CProRiSioR4ll Appiidafion no.

ﬂqgfﬁment For exar%p bers renoved from paper
604 g dled @nQciRpep? ?ng cause the accunul ati on of

frpers on press parts such as bl ankets, plates, and

er Li.nti dustin

TSP a0 DBy I SRR P AP (Bl i
artdrdmiatifgen pamad ametppd feg redheingpanss lintiog wad Husting wherainkcetain s
pI%Q;?tLerlté/ estdrd e‘a‘%ﬂl‘é@ td 4 flek BQ alhgdrs bages maﬁﬁ? Bﬁ)@éé&adnd the novel

nrca addi |ves are normal 'y used. For
m%&uﬁp@@pm%wweﬁwpu%Q) coating on the dryer cylinders
S|gn|f|cantly reduces t he depOS|t|on of fibers

qutgrfglagﬁgpjtmp go%crer Ay, dplgasfc’eoof rfrﬁ,ﬁ-{%J éﬁﬁg hg sBrrf&gSflt%fve? ﬁsc‘e to
preblems i the dtyogsstagatirc paper mat;{ngq iR |n3acﬂrgesgaqd(ﬁcutpg‘§nt used for
ha%\i Jk&{:}%ﬁgr érﬁh 120Yinting %E@Bﬁbﬁ’tg FBJ@(aW@feeﬁbefrs @Wﬁo@éﬂjfrom paper

press the bl anket al so red
suﬁgrges, cﬂ@rnaﬁﬂnqng ﬁ@useéhe Wy@pon of fibefp OB PFess RRESSUCR @s blankets
plBeo g rbIRFs. LiaM®) andriustingenaytbzcsad waightiearé fansome pamets: fibers

R T D AR TP BB e T T BE pRbk 28,
describes an additive made fromclay. Despite these

T& Feg\%b lﬁrgkéjaﬁ@%trnd)%%ﬁarﬁjdéﬁﬁwbmgdm dhbﬁﬁto‘a%dftr@é@ér@ ndrmally

ficant probl'emand there exists a need fo ew
U%ﬁﬂ'd'i:‘?rre?fémr"éra 5%{19@@ cRatPRG the Ay cYindss S&E‘tf'caff“vrﬁ%ms t
déPosiBEMbS fibBiéadredH) hbWeer, disdeeducae et aapgdear a3 Tefloh®is an

inel?lgtrenrg mneﬁgrlrarl].gMgrreg\t/er, it is sensitive to scratches and quickly deteriorates. During

printing, increasing the water flow and reducing the press speed or the blanket also reduce
dusting and linting, however, it also reduces the production level. In order to solve the linting
and dusting problems, US patent 6,398,912 describes an additive made from starch while
US patent 6,565,646 describes an additive made from clay. Despite these known solutions,
paper dusting and linting remain a significant problem and there exists a need for a new
additive for paper making.

It is an object of the present invention to provide a new composition for paper making that
reduces paper dusting and linting.

It is also an object of the present invention to provide a new lint reducing composition for
paper making comprising at least one phosphate ester which is formulated with the fiber pulp
prior to web formation.
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reduces paper dusting and linting. t is also an object
of the present invention to provide a new |lint
WO eda038163 conposi tion for paper maki ng conpri SPEERL004/052342
| east one phosphate ester which is fornmulated with the
fiber pulp prior to web formation.- 2 -
PCT/ EP2004/ 052342 t is al so an object of the present
invention to provide a new liont reduci ng additi VRCT/EP2004/052342
conposition for paper meking that will not affect the
paper retention and drainage as well as the slide

lt%@éoead\ Kt Qﬁﬁ%ﬁreé‘aﬂ Im%ﬁli%h té’Eﬂo%é a n@&/ ﬁg%&ﬂcﬁé%@diﬁ\)’e

C‘ﬁﬂ@@ﬁﬁaﬁé parar @raking rthalﬁ §’é' floha%b@? Pﬁ%ﬁ( r¢igntian iap dieingge ag well as
tHe3NES arlgld?t i Ng and dusting The additive conposition
according to the present invention conprises the said
phosphate ester which is added to the fiber pulp prior
Th@abwb ahdvimat sbjettd ave netdesed by ppeidingi aftbe npul@canghsgidbn bgmnprising a
oHSLEn AP SSR0EH S hfer FEAPONARS et Vorlf AT apd BNGRL L
a@fﬁtiV&IC@mh@ftlt'QﬂmS?fﬁ'aﬂ & hndarasent lrtyentmwpmarl$e2éf@re %did phogphate ester

witith Tkead@éd ﬁ‘) tREfiser gﬁlb'pVSrQOWeB rinBforab k&tlute 9&pe@|n‘ﬂﬁb 'aﬂ@dustmg
eart h. rphos hate esters or neutral|

TR phetenals e e BEPER AP D 2P RABeBIaRgen glsd ba cBled an organic este
obphobpratriantis oaslcbhot fresphisesnd Mabdredutralized @ith ah atiire or a base

oPABIFG G 3, thé‘%’fﬁ%tdr%mah&% aﬂr‘tﬂessu%h Hﬁ%‘ﬂﬁ&le te&elfs%‘? nes dg‘ﬂ?e%er{hﬁsphate

rirses
eﬁh@m@ar@n@sra@r@aﬂﬂblmfewaeaﬁasz'ééict@ﬁ%@rmmh% uget-ers of

t he present invention to a fiber pulp prior to web
formati ternate nethod to reduce ggger intin

Aaﬁtaercﬂfgf‘i‘ ﬁb‘h? Qreé?%‘é“"ﬁP%RP s gmelipdiR ey fntigg an
dasiidg mgica nfetifoditbmbiiges adaing memhng)rtateeesmgsrp’matrelizes pessphate

e&grs oIP ﬁle%rrees%ﬁﬂévenﬂ%et% 2 fib8r ?th ﬁriorw\ﬁebafg%e}tloxe

nposition o ventiron, to a fiber pulp
prlor to web formatlon Accord| ng to the present

Ah @u@ﬂstb %thdd% reejdeg:@ad@amh? P bishey @rm,o plrmdeegwh.an method
osi onpr

t(# f e teast one E‘% e estt
P BETNHRIop TR '%‘rcé’ﬁté’f”é@ it P’l?ﬁp?"’ée SP FRISSERL VPR, 18-
ttml’aniﬂpbmtc&nmltm ofitse present fraeetioactbiaViberqairntriontu vedb fhmhadion.

the paper fibers together. t has
According to the present invention, to reduce paper dusting and linting, a composition
comprising at least one phosphate ester and fiber pulp is prepared prior to web formation.
The phosphate ester is a surface active agent which holds the paper fibers together. It has

the general formula

R,O[PO(0Z)]0"M* or R,0O[PO(0Z)|OZ

Formula | Formula Il
wherein

Ry is an alkyl chain of 2-24 carbon atoms, or said alkyl chain interrupted by one or more
groups >NR2 or -O- or said alkyl or interrupted alkyl is substituted by one or more groups —



10

15

20

25

30

the general formula R QPO QZ)]OMor RPOQQ2)]Z
Formula | Fornula wherein Ris an al kyl chain of 2-24

W@ 2008088138 ons, or said al kyl chain interrupt edpdyEPIVB4/052342
or nore groups >NR2 or -O or said al kyl or
interrupted al kyl is substituted by one or nore groups
-- 3 - PCT/ EP2004/ 052342 or OH wherein R and R are

i ndependently H, al kyl chain3ef 1-8 carbon at ons@FEER004/052342

al kyl chain of 2-6 carbon atons substituted by one or
nore - OH groups, Z is independently H or an al kyl
NF@JF@bﬂOwahbréMRQé’ﬁmgl’hratnﬁﬁﬁiend@rﬁtlys-aiaﬁkyla:lhkl‘yi lof ti8@iarbon atoms or an

gl 6 v R SoalRl oFER Bt SoWF one o1

nore groups -NR R or -OH wherein R and R are
7 4
Z |s?r&%?gﬁ}%a% by Eh é‘ik%)&ha.ﬁbﬂ By rbdr okt olPQQd QikgrEﬁauﬁ nté}ﬂlpted

-6 carbon atons substi g
byrsyeer momrgvmwu qsroﬂoraﬁats’ E&Wéordwe@%%ﬁpa'w irsub iy one or
m@hé gPoLRE ONmzRGor O wﬁér&h%@hﬂ 8. hegeddperndently R, mmcham of 1-8
0|n|n an or ous
oo NG e e AR By et oqH aroves.
oratons wherein Gis a direct bond, an oxygen aton1or

NR, where Ris as described above, and Mis H, an

an1no cation, or a netal cation selected fromthe
Regshase of 9raHR &lareinkeshey ap1edP Gne earth netals. The

phosphat e ester isR,i®z- exanple, a conmpound where R is

an al kyl chain of 4-18 carbon atons, Z is

i ndependently H or an al kyl chain of 1-18 carbon
foatiogrogether withi tte adijkiping okygien and pleysph@rpesiatbps eRdo H2 membered

heﬁér%% S't> r}gﬁ%ng\f rgg(% tg%gcag(%irl%tﬂéwﬂergﬁ difLelrEMBLAH aRbk)en atom
or N-R,, where R, is as descnbed above, and

M* is H, an amino cation, or a metal cation selected from the group of alkaline and alkaline

earth metals.
The phosphate ester is, for example, a compound where
R; is an alky! chain of 4-18 carbon atoms,

Z is independently H or an alkyl chain of 1-18 carbon atoms, or said alkyl chain interrupted
by one or more groups >NR2 or -O- or said alkyl or interrupted alkyl is substituted by one or
more groups -NR;R; or -OH wherein R, and R; are independently H, alkyl chain of 1-8
carbon atoms or an alkyl chain of 2-6 carbon atoms substituted by one or more —OH groups,

and

M* is H, an amino cation, or a metal cation selected from the group of alkaline and alkaline

earth metals.
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nore groups -NR R or -OH wherein R and R are
i ndependently H, al kyl chain of 1-8 carbon atons or an
wa@bdoglossabai n of 2-6 carbon atonms substituted bRCDRR2004/052342

nore - OH groups, and Mis H, an amino cation, or a
metal cation selected fromthe group of al kaline and

al kaline earth netals.- 4 - PCIT/ EP2004/ 052342 For
exanple, is an al kyl chain o6f4-4-18 carbon at ons, PZTIEP2004/052342
i ndependently H or an al kyl chain of 4-18 carbon

atons, and Mis H an al kyl chain of 4-1 carbon atons,
Forexampie{TRNie a6 aikyldhainlob4-18%aiph tomss an al kyl chai n of
4-18 carbon atons, Z is independently H or an al kyl
chain of 4-1 carbon atons, and Mis H, or an am no
Zisindenendenti bl dRaaattylZhainef #i1Aketomgtomsgandup G, t he
heterocycle is, for exanple a conmpound of the fornula

CH)n /[(CH mG where n and are independently from 1-4

an‘?‘d’| PO thé Rsaber amspetandndpecaipdups desi gnat ed
and Gis a direct bond or selected fromthe group

-NH, -NR, - or -O, where is as described above,

and Mis H or an ammoni um cation. For exanple, n and m
FefrexaimplehR s en alBy! cfain of 4-\¥ carbbreatemy, i s H, hydr oxyet hyl
or hydroxypropyl, and Mis H or ammoni um cation. An
aIk | chain is straight or branched chain of the
Zisjadarepdsatintiobap alsy! chaip Bbir 1 &carhen atamsiandf or exanpl e
nmet hyl , ethyl, n-propyl, n-butyl, sec-butyl,

tent-butyl, hexyl , n- octyl 2" 5 -
MP%*&@E%b%RWB§§§W2 ethylhexyl n- nonyl, n-decyl,

n- undecyl, n-dodecyl, n- tr[decyl, n-tetradecyl,

n- hexadecyl or noctadecyl. Exanpl es of nitrogen

cations are:
When R; and Z are linked by a group G, the heterocycle is, for example a compound of the

formula

0O OM
N
/P\

| |
(CH)n__(CH,)m
G

where n and m are independently from 1-4 and represent to number of methylene groups
designated and G is a direct bond or selected from the group -NH-, -N R,, - or -O-, where R,

is as described above, and M is H or an ammonium cation.

For example, n and m are both 2 or 3, G is -NY- where Y is H, hydroxyethyl or
hydroxypropyl, and M is H or ammonium cation.

An alkyl chain is straight or branched chain of the specified number of carbon atoms and is
for example methyl, ethyl, n-propyl, n-butyl, sec-butyl, tert-butyl, n-hexyl, n-octyl, 2-
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- unsubstituted amonium - nono-, di-, or tri- C.
al kyl ammoni um  3- propyl ammoni um i sopr opyl anmoni um
whedoglozseodni um  sec- but yl ammoni um | sobut yl anmBei/BP3004/052342
1, 2-di et hyl propyl ammoni um di net hyl anmoni um
di et hyl am”moni um di pr opyl anmoni um
di i sopropyl ammoni um di but yl ammoni um
di i sobutyl anmoni um di - sec- huf.yl anmoni um PCT/EP2004/052342
N- et hyl - Nbut yl ammoni um or N-et hyl - N- but yl ammoni um
trinmet hyI ammni um triethyl anmmoni um
hyk@%ﬂ cﬁu% i:}{na nL:iTr{giﬁ utryéc%&wm-t\'{gécyl n-tetradecyl, n-hexadecyl or n-
odtageayhyl i sopr opyl ammoni um - d”al koxy- C*al kyl anmoni um
such as 2-net hoxyet hyl ammoni um bi s(2- net hoxyet hyl ) -
anmoni um. 3- met hoxypr opyl anmoni um or
Eé?'ﬁB'ﬁ?/Bfr%tﬁiﬂeaﬁﬁqﬂﬁ‘Fﬁ% - mono-, di- ortri-(hydroxy-C
4a| kyl ) ammoni um such as nono-, di- o
paslhanolammpy um mono-, di-
ri=-propanol’anmmoni um nono-, di -
ort ri-isopropanol ammoni um N met hyl - or

Nnd¥odidretim! ¢, élﬁﬂ&ﬁu‘n@ﬁmﬂﬁ% Fr’&bYlarﬂﬁ@Q%Ou’sW%r@um
-1 sopr opanol armoni um di et hanol apmoni um

U BT PSTOHPEIRPBEM. HPr SPBRAND! RAaGrRQH opviammonium,

dhdwawlahhrdbremrh amh;ammamurm dipropylaropatiah adisaEpibpymaneionium,
SO an | nol

R A pariury LA LA, RARAE

bgwan'pmcmlttrmer hriethylg¥rbutyleamopivmi, kimethyigowednium, ddethmaremenivm,

trﬁir@&ymmumm%éduﬁﬁ heRQirRSHREh Hahmonium, N,N-

propanol anmoni’'um tripr opanol ammoni um
dHPSIRGBPRSQAFN BRI um or trii sopropanol anmmoni um The
phosphate ester, or mxture of phosphate esters, is

e conposi t h i

AR o BT 80 e B0 e
amorendim, SapethoxyprodylemooniForor ehaxyprapylammeniynos phat e
ester is present in an anount of between about 0.01 to
about 2 kilogranms_per ton of paper produced. For
- &ReliRpI s, o iHBYRBE G hral¥asET et S g eLBRRe-f Gt S -SihgRpimmonium.
ntdhoh) @t- \wesirpragaddiamihodilind, emoabdit orltrikkdob@gars@mperiurh d-methyl- or

I\PIQ%lenQetlerl-%%%ﬁoqgmﬁwogufn, -%%B/aﬁcﬁgrgrgérlngrﬁ %gﬂgt)propanolammonium, N-methyi-

diethanolammonium, -dipropanolammonium or -diisopropanolammonium, N-ethyl-

diethanolammonium, -dipropanoclammonium or -diisopropanolammonium, N-propyl-

diethanolammonium, -dipropanolammonium or -diisopropanolammonium.

For example the nitrogen cation is unsubstituted ammeonium, diethanolammonium,
triethanolammonium, dipropanolammonium, tripropanolammonium, diisopropanolammonium

or triisopropanolammonium.

The phosphate ester, or mixture of phosphate esters, is present in the composition of the
present invention in an amount between about 0.01 to about 5 kilograms per ton of paper
produced. For example, the phosphate ester is present in an amount of between about 0.01
to about 2 kilograms per ton of paper produced. For example, the phosphate ester is

present in an amount of between about 0.01 to about 1 kilograms per ton of paper produced.
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The term "ton of paper produced” refers to a netric
ton of paper ultimately produced fromthe fiber pulp
W@ 0up03§183 on upon conpl eting the steps a st ande¢TEPRPL052342
maki ng process. The phosphate ester can al so be
neutralized with an am ne or a base derived fromthe
al kali or alkaline earth netals netals form ng an
ammoni um or netal cation. Farg exanpl e the phosphaCer/EP2004/052342
ester can be neutralized with diethanol am ne,
triethanol am ne, di propanol am ne or tripropanol am ne.
G al I
T@Q teri @ﬁ %[r;ﬁgé)eﬁﬂ?oglgcseldt Ielcf)eﬁsl {o a‘%?‘tﬁé KJ% og gﬁpe‘? Iﬁl{t}b{%’ﬁ:ﬁﬁdd&@&' from the
f'h"r’@@'%@mﬁﬁ'w lw&ﬁ CB@P'?i'ftﬂtB%StemﬁaP%d PRSI BBKINY AFPEPSS-
dust i ng and linting but to a | ower extent than

h t t i gi nat
A R LA I SR
opakyliee bydﬂennetaismﬁthleformm@am anWeeinporesetaltcatidrh & onexanipge the
p%%ﬁ&t@t Pfe cﬁl l‘%eﬂe%n%hzed Wgh %mhﬁﬁé};xjn?le %etmlinqn@ t&%‘?’cﬁ)g%lgmine

er o exa
Optrle@@ﬁmolarwne weieygpass of amingralkali gt albal@ﬁ eqixbass RYdspsed-e
ester of from1: 1 to 6: 1. For exanple, the wax is

resent jin wei ght ratio of wax to S
188 B8P PsHion of i Pisogtt 11veBTRTIaa 050 CBT R oeyi paffieS. Nk 850 feduces
papeTiostingiaad lictmgtbat ths lower eptent than gisgsphdie esterx Wax particles can

ong H%:{ grph%?gery \f’& Hh%r QQW aqtr?efﬁgé ggraﬁndor%'i)&%}/lene synthetic

ormulatron nma
Wapp Rhan preserif e avals is rigseatic @gvaiait t Weighti ret@rof i@k fp phosphate ester

oFHRERga N 3 at4. ORod e&a.msn@f A& WBd istpddeht ih BEvaRK : RaBRtir&tlo®f wax to

i s under btaln an emul sion. Partic
PBpSBateESIohEIRrAR] 105 S AbF RS, SR PRI Mo et weioh
réite\of wax aihdsaHaspestaiioa radid of fn@n adtto 6d. | When thg camposition contains

w‘l&% h@lg% rtr?eCW&){; @?gﬁ\ggéh 22d ‘vﬂh E%&h@%&%ﬁe éé'ttlrl%n? e el

fcytna gon mﬁ*er'alewaaﬁﬁp@ropflﬁe aemaaateﬁ befereeing@dder wwqeheulp

Hoh oY enisdiBR |s§5e'rf8:9néafun9|‘%ﬁ@$v9x §5rﬁ’(ﬂ&§12e Fs.@ﬁhé?%o kA6 QBtaﬁréﬂ
corn starch. When present, the starch present in a

S sit Pa”\ﬁ!@lsgzﬁt's 'F&’PF%J’“(S? staRilize dhp ?'B“'ijﬂrbé?ﬂwtéthéveeéﬂ%ﬁd gpersion
of the e lintingtahdYudtingFreducigagpite in théifbes palpch i s present

in awight : weight ratio of starch to phosphate

ester of froml:1 to 6:1. For exanple, the starch is
present in a weight : weight ratio of starch to

Tﬂ%?ir?%@s‘it%n %fltgg ré%fentflﬁ\}emlc;n cJanta%o%oﬂﬂprlée $t&bh. Cp&%&%plé’fthe starch
a, Oor corn
is selected from tEne group consisting of potato starch, tapioca starch and corn starch. When

present, the starch is present in a weight : weight ratio of starch to phosphate ester of from
0.1:1t0 9:1. For example, the starch is present in a weight : weight ratio of starch to
phosphate ester of from 1:1 to 6:1. For example, the starch is present in a weight : weight
ratio of starch to phosphate ester of from 1:1 to 3:1. It can consist of potato, tapioca, or corn
starches. The starch added to the additive can be cationic to facilitate the adhesion of the
additive to the pulp fibers since the latter are anionic.

The composition can also comprise a lignosulfate. When present, the lignosulfate is present
in a weight : weight ratio of lignosulfate to phosphate ester of from 0.1:1 to 6:1. For

example, the lignosulfate is present in a weight : weight ratio of lignosulfate to phosphate
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starches. The starch added to the additive can be
cationic to facilitate the adhesion of the additive to

wo baspsd1p3 f i bers since the |atter are ani oni c. PATEP2004/052342
conposition can also conprise a lignosul fate. Wen
present, the lignosulfate is present in a weight
wei ght ratio of lignosulfate to phosphate ester of
fromO0.1:1 to 6:1 . For exanple, the |ignosul fat POTSEP2004/052342
present in a weight : weight ratio of lignosulfate to
phosphate- 7 - PCT/ EP2004/ 052342 ester of from:1 to
?teﬂ'of fFo ?t&@mfllhé‘atn Q%f‘-s@'?)f ﬁ%Hle%% a@o&gﬂ'h ﬁBsulf te.. The

nosu at e gnhosu te mai ntains si on
hgmc&glfqtg Wlnm tbep gmplglgg s@b@{,j@ad gqoglﬂgq. a pepd Qﬁpefsp@ of the additive in
tckbet pye 1 n the fiber pulp. O her elenments comon to
paper neking can al so be added to the phosphate ester
and fiber pulp conposition of the present invention.
(Rier elexaemtsl contrivd te pageo siaking namalyo bé acmedcbmmeipsespaaermtelr and

fi pé{ﬁpr&}pev e 8£1t1c9'| (ﬁq edﬁ'ésénpin%h%&ﬁ n'lk%r%lxgrﬂ;t) %m &%FP%QQ’ ﬁgo

osI t1on,
cwmpmﬁeo?r srodl g ity sftbigcides inctam eméIS@atCPr@moe'y emglpypcio pspvent mold
fétafiH. C. The phosphate ester and other el enents of the
present conposition are added to the fiber pulp prior
to web formati on. The present invention also provides
Faralhg dial dampesitay s ot withoutistarchl| cah ibe cetibne] meptrpeganionic. The

DT B G300 SRR s
pHpde wehfematiarer descri bed above, 2) about 40 to about

95 % water, 3) about 0O to about 50% wax, 4) about 0 to
T%bout 50% star%h 5). . about I? to a

P GIFSETHTEPEeN 3850 RBYIRS 29 gt ‘éeo%”fpoé&’bﬁ‘%?éi' HdediraoLpRinting
ape doking ageper @bldng woich tempesitightorp@iseent of t he
material in the final fornulation.
1) about 5 to about 50% weight percent phosphate ester described above,
2) about 40 to about 95 % water,
3) about 0 to about 50% wax,
4) about 0 to about 50% starch,
5) about 0 to about 30% lignosulfate,

6) about 0 to about 3% biocide

where the percentages refer to the weight percent of the material in the final formulation.

For example the additive composition comprises

1) about 5 to about 50% phosphate ester described above,
2) about 40 to about 90% water,

about 5 to about 30% wax,

about 0 to about 50% starch,

about 0 to about 30% lignosulfate,

about 0 to 3% biocide.

g b W
N Nt t” ”

6
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For exanple the additive conposition conprises ) about
5 to about 50% phosphate ester descri bed above, 2)

W@bwman3es t o about 90% water, 3) about 5 to abpCI/EBD0E/052342

wax, 4) about O to about 50% starch, 5) about 0 to

about 30% i gnosul fate, 6) about O to 3% biocide.- 8 -

PCT/ EP2004/ 052342 For exanple the additive conposition
conprises ) about 5 to about.$0% phosphat e est er PCT/EP2004/052342
descri bed above, 2) about 40 to about 90 % water, 3)

about 0 to about 50% wax, 4) about 5 to about 50%

ng %[fgltg%e ‘ﬁ%gﬁ?&%&?@f’&&‘@'t&%@ig&% li gnosul fate, 6) about

oci de. For exanple the additive
conposition conprises ) about 5 to about 50% phosphate

est ef) dBs@rsith 86bLRBOH DhoshhaltRish dddlribey Aagelt 90 %

wat e%,gg% %Bgut 0 o/av??gut 50% wax, 4) about O to
about) BG4S ?ﬂtﬁ’,“té§°a gt 5 to about 30%

| i gndk wbbattdde abgut aewtax) t o about 3% bi oci de. The
addi I‘L\é&’&gﬂg%& E%S%be neutralized with an am ne

or a base derive _ e alkali or alkaline earth
met aPks abeg0 te pbady e’ digeosatidiet i ve can be comnposition

neut gplabg@d.omtb Bbélit 8% wetdean ne, tri et hanol ami ne,
di propanol am ne or tripropanol am ne. An excess of

am ne,
For example the additive composition comprises

about 5 to about 50% phosphate ester described above,
about 40 to about 90 % water,

about 0 to about 50% wax,

about 0 to about 50% starch,

5) about 5 to about 30% lignosulfate,

6) about 0 to about 3% biocide.

The additive composition can be neutralized with an amine or a base derived from the alkali
or alkaline earth metals. For example the additive can be composition neutralized with
diethanolamine, triethanolamine, dipropanolamine or tripropanolamine. An excess of amine,

alkali or alkaline earth base may be used.

When the additive composition contains wax particles, the wax is homogenized with the
phosphate ester and other suitable formulation materials in an appropriate apparatus before
being added to the fiber pulp. Homogenization is performed until the wax particle size is
under 100 um to obtain an emulsion. Particle size is important to stabilize the emulsion and

to have a good dispersion of the active linting and dusting reducing agents in the fiber pulp.

The additive composition can be cationic, neutral or anionic; preferably cationic to facilitate
adhesion of the additive to the pulp fibers.
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al kali or alkaline earth base may be used. Wen the
addi tive conposition contains wax particles, the wax

wo so0kossageni zed with the phosphate ester and OPCIEEP2004/052342
suitable fornulation naterials in an appropriate
apparatus before being added to the fiber pulp.
Honogeni zation is perforned until the wax particle

size is under 100 mto obtai.g.an enul sion. PartiRCEEP2004/052342

size is inmportant to stabilize the enulsion and to
have a good di spersion of the active linting and

T%@&dltﬂ/g cBr%g&n%‘lbﬂgs chi%mosthb ﬂbérrbglpfdng% V\féﬂlf@rma (P?at an amount of

tion can be cationic, neutra

a%wt 91‘?5&9 5 g egrdenpfiPprerreRee b exa[BRle fheadditivgiis @deaskat grdosing

of 12ty fer Yo I PapdiPrdddbey. f i bers. - 9 -
PCT/ EP2004/ 052342 The additive conposition is added to
the fiber pulp prior to web formation at an anount of

Tedpreser® indéntioo alsolpgovistes atntathaoifforraguingginteuareldiustrgrin paper

nﬁfélﬁg@‘ﬂ%h hme o?‘%%éhéé% tr‘.es aﬁg&g)ﬁe;%hn&hg%§hﬁ&lt%1 cgmgrigi fﬂoer pulp

rese I nven

e@sp’aaweﬁ@rsoraewéai'wmé@hat%%ﬁs@udﬁgcrqbpﬁﬁmvg PHpfco web formation
wﬂé‘r%tn' mpﬂdaptwawsgtenatsam iMBh SholiR bhasbut@OPId e;s»alsgrtahﬁ per ton of

oS e, O e 1 TR S SR 51 ok etween s
004 te? kitbgsans. Fedexdnple therphospHate estdy i aded in aramduat efibetween

%JLS 2 %I? (Poc' g pt&xtgr‘an%sge‘? ¥onI of P%geq E%dp&ada 'btﬁémw n&fof %%% ve

paper pro duced
C@R?ﬂ?ﬁ'lo@mab’ﬁ@or?ﬁ@%te ester is added in an amount of
bet ween about 0.01 to 2 kilograms. For exanple, the
hosph ter is ad an anmount of betwee 0
B Goog I bt e 25 o bR e BN 9 MDA RSt by
addisgtha pBosphate Imeteablementasmme‘ommadradmaye airmmsiben ewhagding the

pﬂ_%hggtegtgﬂasf ({i)ég?crr t%qtﬂrﬂhggre!s rln\féqw?ng J% ﬁ)(e" ;%].Epe ﬂ% formatlon

e car

The pdliive camepfitionds addsldq W fieer PatRer v@e@gmgm AR amount of
aBAUTPI0E % Hﬁg bér@oPEpRPEIr&dREd. EF or 2%arflfs €lel Ja8vd B aHB&Y at a dosing

entlon to the fiber pulp prior to web
?@?f?a{]k% o PARRIPF9YE*% onposi ti on i s added to the
fiber pulp prior to web formation at an anount of

about 0.05 to 5 kg per ton of paper produced. For
ER¥ApiRte the additive is added at a dosing

The Invention will now be illustrated by means of the following non-limiting examples. All
percentages in the following examples are weight percentages based on the total weight of
the mixture being produced in the process being described. All ratios, percentages and dose
levels within the present specification should be understood to carry the preceding modifier

‘about’ or ‘approximately’ to compensate for concentrations just outside of the listed range.

The phosphate esters of the following examples are mixtures of the esters derived from
phosphoric acid and commonly available mixtures of alkyl alcohols, predominately Cgand Cyq
alkyl alcohols of the formulae |, |l and lll, where x, y and z range from 2 to 16 representing
the number of methylene units present, and compounds of formula | and Il together

constitute more than 90% of the ester mixture.
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of 0.2 to 1 kg per ton of paper produced. Exanples The
I nvention will now be illustrated by neans of the
wo edos088188) non-1imting exanples. Al percent aPEBEPI004/052342
the foll owi ng exanpl es are wei ght percentages based on
the total weight of the m xture being produced in the
process being described. Al ratios, percentages and
dose levels within the presemng.-specification shopCUH/BR2004/052342
understood to carry the preceding nodifier 'about' or
"approximtely ' to conpensate for concentrations just
outsi deyof the listed rgnge. The phosphat g esters of
dnh(%fl'— | ng es§_; m xt ur fy, L Ae
dél‘IHi!l)g '}f?erom p(ﬁ?é@g%r?cfg@ d and ﬁ%ﬁl%\%%&%s
m xtures of al kyl al coh redom nately ! al kyl
al cohol s of the formul a@‘JHF)y(,}Q’and 111, \/\her@ng},’&'}? and z
range from2 to 16 reprgsenting the nunbery of
met hyl emme units present, and conpounds of Tormula and
Il together constitute nore than 90% of the ester
m xture.- - PCT/EP2004/052342 | | Il Il CH (CH)X- P-
HCH(CH)X- OP-OHCH (CH)X-O-P-O (CH )ZCH CH (CH
Tyw@mﬁmrympmﬂphweﬁﬁé in the followiag exaamRiesstaferHe dsaikre
rd5iliRg fror Melitizih@ hix@Wke BOthe yEERh&te eblefseibbvd Riti dethahordrine
resulting fromneutralizing mxture of the phosphate
esters above w th di et hanol am ne. Exanple n a
| aboratory, the performance of the phosphate ester
E«;g}%lgilni ng conposition according to the present
I nvention are conpared to the performance of fiber
pul p conpositions containing conmercial additives
19 HEBatoyy, EN A eehncd of tA6 Pesphatd bbte Oconthist oivipdsition according to
thSeveral.. fi lger ul p _conpo itirgns are .p erpa[ed
meﬁeg I%ﬁl’“ IS%a%C;{)ﬁ'lperga‘l?ooﬁg periormance of fibe pu

commercial additives commonly employed to reduce linting and dusting.

p con%%lsiggnstcgntaining

Several fiber pulp compositions are prepared prior to web formation with various
compositions, concentrations, and dosings of the neutralized phosphate ester described
above and commercial linting reducing agents. The commercial additives are added at 1 kg
per ton of paper produced, the neutralized phosphate ester is added in about half the
concentration of the commercial active materials. Paper sheets are prepared and the
percentage of fibers released is measured with a protective tape (5126C from 3M™) and a

Kaptra metering device for linting. Results obtained are given in the table

Formulation, Fiber Pulp Plus: % Fibers Released
Neutralized phosphate ester 11.8
Commercial cationic wax emulsion A 11.8
Commerciai cationic wax emulsion B 11.2
Commercial cationic starch based additive 15.0

Referring to the results, it will be seen that a similar performance is obtained with the
neutralized phosphate ester with a half of the dosing.
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conposi tions, concentrations, and dosings of the
neutralized phosphate ester described above and
wae@eom®ssasal |inting reduci ng agents. The comrePCi/aP2004/052342

additives are added at 1 kg per ton of paper produced,
the neutralized phosphate ester is added in about half
the concentration of the commercial active materials.
Paper sheets are prepared angy it he percentage of PCPEPR004/052342
rel eased is neasured with a protective tape (5126C
from3Mtm) anda Kaptra netering device for linting.

s obtained are given in the table Formul ati on,

Pul p Plus: % Fi bers Rel eased Neutralized
phosphate ester .8 Commercial cationic wax enul sion A

|n1a14a80r§2@mévéraafbe¢ dlib QBﬂnﬁoWs Qll@-ﬂréda%li &or %) \@umma@.b.awh

cationic r|n

Varede F?’BP°S§P“?MC?’PCGB‘§§'§?B% r"i‘”i’ H%ﬁ'”gai i [ 'ﬂi”P éﬁ'd”B’BﬁJ F JE?% i's
pefuraamecf Wetchmpbsitians atcoading odhepresqrth aventies isstompiated tathe

pg'ﬁolrrfr%r%‘e Jr Q&n&%ﬁlb@prei)élr?d Bg r%T éﬁrgggé/a%ﬁgééz F%%Qggﬁl c%m%ogtlon

or at or nposi It1ons
hajideshaete @f b?.gcwe predyged frpmrnmure@r@f Wiewhed aechandcal, kraﬂ and deinked

p@EYTITRE béﬂc@l’ﬂ§get &‘ﬂﬂélf_rﬁ Péléa%bb RNBeastied of @aEHEMASEt with @ltdrcﬁgctlve tape
ent s e for mance it
AR T OB e alhrng HOBR fpb'wt'r%'}eawﬁrfp g thepygsent

inpentibo wesntesteddf conposi ti ons prepared using comerci a
addi tives. For each conposition, hand sheets of .2 g
are produced from m xtures of bl eached nechani cal ,

The Bt sagmie igleiepried b afgirg a mihdurp &raf dpto Agutratized plssphate ester, 30%
ofc%h&ﬂ@&ﬁn b@rcARAg GO%Q'Jf WBtee%Qhe Mg briavtd WeB idhatdRGA b ¥Bsing of
& &5126C Qro M% c) anpda Kaptra neterlng devi ce
“f% IRHE AP 198 Pa% dS%%f the present invention
were tested. The first sanple is prepared by adding a

Tt‘é%a%gcgﬂc? séamﬁé |sjppe{9ana%LHyra%gi'nég(%iﬂpr%%%}alb% r‘rae%{rﬁlfze? ﬁgc(;/é’lpﬂgte ester,

corn star wat er
407G I10psipek wax and SRkeef vglerin the Aber RUR pierstp g dgrmation in a dosing of 1kg

of mixture B per ton of paper produced.

The third sample is prepared by adding a mixture C of 20% neutralized phosphate ester,
24% of slack wax and 56% of water to the fiber pulp prior to web formation in a dosing of 1kg

of mixture C per ton of paper produced.

The fourth sample is prepared by adding a mixture D of 20% neutralized phosphate ester,
24% of slack wax, 6% of lignosulfate and 50% of water to the fiber pulp prior to web

formation in a dosing of 0.75 kg of mixture D per ton of paper produced.

A comparative sample is prepared by adding a commercial cationic starch based additive to

the fiber pulp prior to web formation in a dosing of 1 kg of additive per ton of paper produced.
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1kg of m xture A per ton of paper produced. The second
sanple is prepared by adding a m xture B of 10%
woenwsnsdiszed phosphate ester, 40% of sl ack waxPEIHPIHOL652342
of water to the fiber pulp prior to web formation in a
dosing of 1kg of m xture B per ton of paper produced.
The third sanple is prepared by adding a m xture C of
20% neutral i zed phosphate esftxer, 24% of slack WeRCHBE®2004/052342
56% of water to the fiber pulp prior to web fornmation
in a dosing of 1kg of m xture C per ton of paper
d. The fourth sanpl eoi by adding a
E‘I’Pﬂ%&g D of 20% neutrali ze/ I?) %é B%Eg&’ester, 24% of
sl ack wax, 6% of |ignosul fate and850% of water to the
fiber pulp prior to web formationgin a dosing of 0.75
kg of m xture D per ton of paper Qroduced. A
conﬁarative sanple i s prepared b)} addi ng a commer ci al
catidonic starch based additive td5the fiber pulp prior
ion in a dosing of kg of additive per
Céﬁﬁ%&'%ﬁ@é&%ﬁoduced.- 12 - PCT/]r%P2004/ 052342
Fornmul ati on % Fi bers Released 1 18 2 16 3 13 4 15

It GRBERfr6rhathe GAMA! 4 B B&dmbisceSESMaihe PR HE colAARitbRAGS the
a better Eerfornance i.,s obtained with the c OSLFI?PS
EAghe The bes

Pragent peeniioa anwih COBRPTIORS CAARAMRP e ©BIMFELT
parfonrhance| inyg tHehewest peresrtagel of &ickls tdlassed, Thebtéiret with the highest

CO?‘g%'ttPaqigPQpr%gS%E% es‘ié?ﬁ—u t&/‘m‘g?ﬁ'ﬁé%@%hpem age of fibers

eased, I al ne I ghest concentration
of phosphate ester in the conposition. Exanple 3 Tests
Efipié®de in the |aboratory to nmeasure the paper
retention and drai nage and the slide

Tests are made in the laboratory to measure the paper retention and drainage and the slide
angle for several dosings of the phosphate esters of the present invention added to fiber
pulp. Table 1 gives a summary of the results obtained for paper retention and drainage with

and without neutralized phosphate ester.

A mixture E containing 10% of neutralized phosphate ester, 30% of slack wax, and 60% of
water is prepared.

The sample of Test A contains no additive, to the sample of Test B is added mixture E in a
dosing of 0.25 kg per ton of paper produced, to the sample of Test C is added mixture E in a
dosing of 0.5 kg per ton of paper produced and to the sample of Test D is added mixture E in
a dosing of 0.75 kg per ton of paper produced. To each sample also contains three products
which are components of the actual retention test of the plant papermachine: 500 gr per ton
of paper produced a cationic polymer emulsion, 300 gr per ton of paper produced of an
adjuvant that improves PEO performance and 50 gr per ton of paper produced of a non-ionic
polymer to improve retention and drainage (polyethylene oxide, PEO). These parameters
are kept constant during the four tests. As seen by the data, the drainage time is reduced
with the addition of the additive of the present invention while the retention is kept constant.
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angl e for several dosings of the phosphate esters of

the present invention added to fiber pulp. Table 1
w@ewsssdassunmary of the results obtai ned for pBEEEP2004/052342
retention and drai nage with and wi thout neutralized
phosphate ester. A m xture E containing 10% of
neutralized phosphate ester, 30% of slack wax, and 60%

of water is prepared. The sajgpl e of Test A cont PCHEPR004/052342
additive, to the sanple of Test B is added m xture E

in a dosing of 0.25 kg per ton of paper produced, to

e sa i bSiof m xture E in a dosing of

L%ES ngBL&J e gg&%&%g%%ed and to the sanple of

Test Dis added m xture E in a dosing of 0.75 kg per

Aon of papgssproducedggdp each sanple al so contains

t hree products which 8 conponents of the actua
Betention f¥st of the %S%nt paper machi ne: 500 gr per

¢on of papes.5producedo@2¢ati oni ¢ pol ymer enul si on, 300

gr per tonﬁgﬁ paper pbggyced of an adjuvant that

I nproves P performance and 50 gr per ton of paper
produced of a non-ionic polymer to inprove retention

and drai nage (pol yethyl ene oxide, PEO. These

araneters. are kept constant during the four tests. As
ol tiflen St Wore AEMUPE e gEdarieed Behedilengl T i oS miar
slidbangiedlareiobtainell witheut addliiiel with @torbiercjar esgienit starvhedatédoamd with

whi.l.e the.r Lon.i . F -
e S SR T3 b et R b EEBPLAh olpper patvest o
(%9 A 32.5 96.27 B 19 96.36 C 24.5 96.24 D 22.5 96. 27
P& ekl €bepisiteh friction tests were done witRygdingle
g?andardlgid met hod Tappi T 815. Similar slide angles
are obtained wthout additive, with a commerci a
NeAtditve ¢ starch based and with the addition3ef mixture
E, each at a dosing of 0.5 g per ton of paper
produced. Pulp Fiber Conposition Slide Angle

Commercial Cationic Starch at 5 g per ton of paper produced 30°
Mixture E at 5 g per ton of paper produced 34°
Example 4

A test is carried out in a plant to measure the percentage of fibers released with and without
the compositions of the present invention. Mixture E from Example 3 is added to the plant
fiber pulp during standard plant operations in various dosings prior to web formation. The
percentage of fibers released is measured as in Example 1. It is seen that the best
performance is obtained with the highest dosing, i.e. 0.4 kg per ton of paper produced.
Variations in the results obtained for the same dosage of a particular product are caused by
water recirculation inside the plant. The water recirculated contains a remaining portion of the

additive which affects the dosing.



10

16

20

25

30

No Additive 31 Commercial Cationic Starch at 5 g per
ton of paper produced 30 Mxture E at 5 g per ton of

w@apsn3gisoduced 34 Exanple 4 A test is carri eBCDEP20041052342

a plant to nmeasure the percentage of fibers rel eased

with and wi thout the conpositions of the present

invention. Mxture E from Exanple 3 is added to the

plant fiber pulp during standard plant operati onBCT/HEP2004/052342
various dosings prior to web formation. The percentage

of fibers released is neasured as in Exanple 1. t is

HORED ! "Bbeddifusiste !(pgﬁo%gggb § 1S Obiasledrtblid! he
per ton Of paper produced.

Q/arl at| ons in theOesults obtained for the same dosage
of a particular progguct are caused by wefer
ecirculation i nsi(ﬂ the plant. The water, recircul ated
ontai ns a renaini g portion of the addi ‘Tve which
1af f ects the dosingd.2 14 - PCT/ EP2004/ 052832 Hours Dose
181‘ M xture E (kq /Oéon of paper) % Fi ber1s%ReI eased 0 O
.32 0.08 1. 1.1 10 0.2 1.3 12 1.3 15 0.2
1%.8 20 0.33 1.0 2402).33 1.1 25 0.40 0.5 %8 0.40 0.6 30

20.33 1.1 0.33 1.0
24 0.33 1.1
25 0.40 0.5
28 0.40 0.6
30 0.33 1.1
35 0.33 1.0
Example 5

The method of reducing linting by adding a composition of the phosphate ester of the present

invention is further demonstrated in the plant.

To Mixture E from Example 3 is added 0.01% by weight of an isothiazoline biocide as a

preservative to make Mixture F.

Rolls of paper are produced using standard plant operations. A commercial cationic wax
containing linting reducer is added to the pulp fiber slurry prior to web formation at a rate of
100 mL per minute. Mixture F is likewise added to the fiber pulp slurry at the same rate.
Mixture F is also added so as to create a fiber pulp composition comprising Mixture F at a
concentration of 0.5 kg per ton of paper produced, that is 0.05 kg of neutralized phosphate

ester per ton of paper produced.

After the trials with Mixture F, addition of the commercial cationic wax containing additive

resumes.

Paper rolls are prepared and the percentage of fibers released is measured with a protective
tape (5126C from 3M™) and a Kaptra metering device for linting.
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35 0.33 1.0 Exanple 5 The nethod of reducing linting
by addi ng a conposition of the phosphate ester of the
w@e@s®osi133 nvention is further denonstrated in PEEEP2004/052342

plant. To Mxture E from Exanple 3 is added 0.01% by

wei ght of an isothiazoline biocide as a preservative

to make M xture F. Rolls of paper are produced using

standard pl ant operations. Asgomercial cati oni CP@QREP2004/052342
containing linting reducer is added to the pulp fiber

slurry prior to web formation at a rate of 100 L per

g_@' .{W,-t e. Mxture F pgel | kew se,agged t6;2511&_J1EaJe§ P@éms)
at the sane rate. M xtUre IS al SO added SO as
CPEB‘"‘@fCéaét“éd'hvefl ber YWY ¥hposi ti on conpri8ng M xture

Mixt@e Fa concentrati@omal nfh 5 kg per ton of.spaper
Morod ced, that is 0 of neutralized g?osphate
t

per ton of p%%ggt%}%ﬁa%eé(ﬁnadﬁfter tthd°trials with

Chinrtetnizt ABditiaeddi t | ofD0wiL/ tire commer ci al cat.b@ni ¢ wax

containing additive resunes. Paper rolls are prepared

and the percentage of fibers released is neasured with

a protective tape (5126C from3Mtn)) anda Kaptra
ERBh§EBNg device for linting.- 15 - PCT/ EP2004/ 052342

Addi tive Dose % Linting, too side ( ave. of 3

nmeasures) Commercial Additive OO nl/ mn 1.05 Mxture
The h@hodbf reduaindlin8fy b addinge d'en(boﬁtlck'gdf theophosphateageter ofrth@gresent

e e SIS S Abn Ao ¥Ror i i Do QAR o

ucl n I nt a conp oSl tlon
cefftaiping agrhityephadded dasthe puleff'b@rrﬁélrryrpégretﬁtvvep mation airate of 350 L

pblUhihier | I\/ﬂ@urf@ FSt fiRWRd adbiedto tfeabRPpulpbiant at tHd1anSid®. Paper rolls

commer c cationic
are prepare and the percentageW? fibers released is measured as in Example 5. An

average of 3 readings is reported.

Additive % Linting wire side % Linting felt side
Commercial cationic 0.78 0.78
Mixture F run 1 0.53 0.62
Mixture F run 2 0.60 0.63
Mixture F run 3 0.47 0.61

It is understood that the invention is not limited to the above preferred embodiments and that

it covers any modifications thereto within the scope of the appended claims.
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containing additive is added to the pulp fiber slurry
prior to web formation at a rate of 350 ml _ per
woreowanssi3M xture F is i kewi se added to the fiber/Epobg052342
slurry at the sanme rate. Paper rolls are prepared and
the percentage of fibers released is neasured as in
Exanple 5. An average of 3 readings is reported.
Additive % Linting wire sideigoLinting felt sidePCT/EP2004/052342
Commercial cationic 0.78 0.78 Mxture F run 1 0.53
0.62 Mxture Frun 2 0.60 0.63 Mxture F run 3 0.47
clifd t is understood that the invention is not limted
to the above preferred enbodi ments and that it covers
any nodifications thereto wthin the scope of the

1.§gpeggciﬁ'ﬁ¥fdg,lrt]i§ﬁ fﬂri’ uaeS ié@iaperaggﬂrﬁ?@%%éﬁ@%bgﬂ%ﬁaﬂg ahdBustind‘comprising
. aper
e AU 50 20 D59 AL BREPoreo ] PrPBarefisr §Ota fraRaBaenosehate

edler®i fdraulalbout 5 kg per ton of paper produced of at

| east one phosphate ester of fornmula or RQPO(QZ)]O M
, RQPOQZ2)]AZ i |Ii wherein Ris an al kyl chain of

2- 24 car boRQIPERZIGM's aiHOHINPENCRai n i nterrupted by
one or nore grpoups >NR2 ofi -O or said al kyl or
interrupted alkyl is substituted by one or nore groups
whergin o wherein R and R are independently H, al kyl
chain of 1-8 carbon atons or an al kyl chain of 2-6

; b e
N e A

gratrsNRDer -Qapisaz /Ml ottt fsRybatduty by are @rmaie gwups —
NELFRUWR DH MR eiR R, akd RAreFtieferdiekitl H,Qfikyl dHalY df U R &bl didkhs or an

i s substituted by one or
alkyl chain ot12-6 car%on at>c/)ms substituted by one or more —OH groups,

Z is independently H or an altkyl chain of 1-24 carbon atoms, or said alkyl chain interrupted
by one or more groups >NR2 or -O- or said alkyl or interrupted alkyl! is substituted by one or
more groups -NR;R; or -OH wherein R; and R; are independently H, alkyl chain of 1-8
carbon atoms or an alkyl chain of 2-6 carbon atoms substituted by one or more —OH groups,

or

R; and one of group Z are linked by a group G,
-R-G-Z-

forming together with the adjoining oxygen and phosphorous atoms a 5 to 12 membered
heterocyclic ring containing 2 to 8 carbon atoms wherein G is a direct bond, an oxygen atom

or N-R,, where R, is as described above, and

M" is H, an amino cation, or a metal cation selected from the group of alkaline and alkaline

earth metals.
2. A composition according to claim 1 where R is an alkyl chain of 4-18 carbon atoms,

Z is independently H or an alkyl chain of 1-18 carbon atoms, or said alkyl chain interrupted
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nore groups -NR R or -OH wherein R and R are

i ndependently H, al kyl chain of 1-8 carbon atons or an
wa@bdoglossabai n of 2-6 carbon atonms substituted bRCDRR2004/052342

nore - OH groups, or R and one of group Z are |inked

by a group , -R -G Zform ng together with the

adj oi ni ng oxygen and phosphorous atons a 5 to 12

menbered heterocyclic ring comtaining 2 to 8 carPOT/EP2004/052342

atonms wherein Gis a direct bond, an oxygen atom or

NR, where Ris as described above, and Mis H an

bﬁsﬂm nﬂ?@é br@[]ps NRBorTEL a# savoa&m Br .ﬁ@lrrs;s‘«wgmfl rsognbgth@ted by one or
m8rou kal i ne and kal i ne eart

St 5“8?338&%'?’ &’Pﬁ'&'“t%? 3P & ATeINSREPeenty I’*sa'é\ﬂ C%ﬂ"kg%ﬂ 1-8
catrbmi atora$ odanlfikye eidirodr 288 €ditbon aforhs subadiaee by @né bymbleGOHBGroups,
kyl chain of 1-18 carbon atons, or said al kyl chain
|nterrupted PCT/ EP2004/ 052342 by one or nore groups
>NR2 or -O or said alkyl or interrupted alkyl is
mS Iéb-ﬁtahtaHﬁrﬁpcam(n @& nféfal BRtOR sglE@(H@ﬁ'om ur%f ailhe anfd alkaline
wherein R and R are 1 ndependently H, chain
cathgneldlshon atons or an al kyl chain of 2 6 carbon at ons
substituted by one or nore - CH groups and Mis H an

an1n th

gr ou/90 posf?&h Ia oroana%qeif W(JI%?II (ﬁg%&? wﬁerﬁ‘3 é? gn a yI cialn of 4-18
cafmrmisms iZos Hae @o kil Irehain of 4-d8 warban atoos, arldav s i onke REMA cation.

is an al kyl chain of 4-18 carbon atonms, Zis H or an

alk | chain of 4-18 carbon atons, and Mis H or an

4am %C%%ttqswﬂ“ aggording tg &fwalmqf&ﬁ'%&&va% Mgs amampesation apd is
seddcten] fainmhi gvdi@rcendidting oPamchine, arthafdladmenius, sel ect ed
trlatrh éaﬂrgﬁ rgﬁrﬁgér)llsconﬁc’a{(ns hﬁ)aﬁlg] %1: Jlﬁoprcgﬁanolammonlum

di i sopropanol anmoni um and triisopropanol ammoni um 5. A

5. Co”ﬂ@édrﬁdo@ﬂoﬁgé‘c%m?r{gng clafn ¢ \@efBin séﬂ@ Sﬁ@s‘pﬂaté ks is neutralized with

hosphate ester is neutralized wt
an excess of an amine base.

6. A composition according to claim 1, further comprising wax particles in an amount

ranging between about 0.1:1 to about 9:1 by weight of wax particles to phosphate ester.

7. A composition according to claim 6 wherein said wax is selected from the group

consisting of mineral waxes, slack wax or refined paraffin wax and polyethylene synthetic

waxes.
8. A composition according to claim 6 wherein said composition is homogenized.
9. A composition according to claim 6 wherein the size of said wax particles is under

about 100 pum.

10. A composition according to claim 1, further comprising starch in an amount ranging
between about 0.1:1 to about 9:1 by weight of starch to phosphate ester.

11. A composition according to claim 10 wherein said starch is selected from the group
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an excess of an am ne base. 6. A conposition according

to claim, further conprising wax particles in an
w@emanssisangi ng bet ween about 0.1:1 to about 9pdr/BR2004/052342

wei ght of wax particles to phosphate ester. 7. A

conmposition according to claim6 wherein said wax is

sel ected fromthe group consisting of mneral waxes,

sl ack wax or refined paraffi{gwax and pol yet hyl eP€T/EP2004/052342

syntheti c waxes. 8. A conposition according to claim®6

wherein said conposition is honogeni zed. 9. A

et (Welf ' rein the size of

SRRl R LR et B . 10, "

conposition according to claim, further conprising

13t arg Borhpbsiibn acHREHg th Rgh NYwheremaan seherit chtichicl to

about 9:1 by weight of starch to phosphate ester. A

conmposition according to claimwherein said starch is

1% el ek taubdsitiomatdoadingr tow@im 1 SurhdPCInhEREQCIgDSLF4R in an amount

) i I o b i

ERRGAeE8 DL Qo ¥ L R AT BLEEAL B

said starch is cationic. 13. A conposition according

14.0 CA BbRositibd bEJBRIing 0 ¥Rk 38, Nehereil sNRPESdIRteAs béledddl from the

anount rangi ng bet ween @Pout &.1:1 {o aqgit 6:1 by
9Tk Gtsistipg BEUIGREEtes SpRIPHRIEENRSS: 14, A

conmposition according to claim 13, wherein said

1 TR B AL S 500 B Sl ool

bigeiosi ti on according to claim1 further conprising an
effective amount of a biocide. 16. An additive
] onqgsa&hon useful in reducin

aper linti and .
S LTt parp toakpel TO/RCLATe BaHEE ["4Ba 35 AR nepapy making
whiblo uémr3%6 phosphat e ester according to claim1l 2)
about 40 to about 95 % wat er
1) about 5 to about 50% phosphate ester according to claim 1
2) about 40 to about 95 % water
3) about 0 to about 50% wax
4) about 0 to 50% about starch
5) about 0 to 30% about lignosulfate

6) about 0 to 3% about biocide
where the percentages refer to the weight percent of the material in the final formulation.

17. An additive composition useful in reducing paper linting and dusting in paper making

according to claim 16 which comprises at least about 5% wax.

18. An additive composition useful in reducing paper linting and dusting in paper making

according to claim 16 which comprises at least about 5% starch.

19. An additive composition useful in reducing paper linting and dusting in paper making
according to claim 16 which comprises at least about 5% lignosulfate.
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3) about 0 to about 50% wax 4) about 0 to 50% about
starch 5) about 0 to 30% about |ignosulfate 6) about O
wo 2003885BOUt bi oci de where the percentages refBCT/ERP20DHES52342
wei ght percent of the material in the fina
formulation. 17. An additive conposition useful in
reduci ng paper linting and dusting in paper %
according to clai mwhich coap9ises at | east abouF Jdf;P2004/052342
wax. 18. An additive conposition useful in reducing
paper linting and dusting in paper neking according to
26! ai MnvRidsbe &Shh'ﬁ%itl&eﬁseail in redsdingaizpet linbig srdadusting it apekmnaking

additi ve, co n usefu [
ag?ﬂgd %@tqlaﬂa qBHV?‘ﬁ w%lﬁlsgllec c(i: (f:rgrr%glye % ?po&%) ﬁérall Wvé}lcteé NWhck wax
o€ afiped sesffimtvak am:!snolwb'(ylﬂne sy;atlhettg mases; fhgtstarch is selected from the
gE (EE/ c dg% ﬁ%p&ﬁﬁél gtafr.(pm tapRcASdich aM& c&R %%‘ fnk ‘R&ndéﬁ@d‘té”s selected

inre paper |inting and dusting pape
fraacibe afoHg cw'stjmwfmwmtém tignesyifaiesiagd §%q'"é’8ﬂ %ngSF'F%?ﬁ %’Wg“e

adbitPs ﬂgmﬂ?éﬂ\%éhh@@ﬁﬁﬁe siSé BidaidWaak pafticlefis urier P ahf i n
wax and polyet hyl ene synthetic waxes; the starch is

selected fromthe group consisting of potato starch
Hapi QGeadditios edi’rnpaﬁtﬂloﬁ aseiul st @doding paper lintiggasddistinginipgper making

sel ect ed fr e b
sFrios B o d ok oI Plest TR e bese
additive |s honngenlzed mhereln the size of said wax

Rar ti L] eRitive cémys&ﬁloﬂrg@eﬂmn reducind Yapaelhtihy ¥ed GRARPRIdap&making
useful 1n reducin Qa per linting and dusting in paper
Wﬁ‘ﬁ@toa‘é%@ﬁ@l"\%c“t'% HOYEm 16 which is neutralized by

addi ng an excess of an am ne base. 22. An additive

82{3? | tih??g boul% lﬁcl'élrpgg:élrnlrnﬁ%t%{gqgi chﬂ gbﬁ&)n?d?ges we step of
aviding @mhosph2® esfer Aeqonde wlavreaua:@l papst of abgui hey! igrgout 5kg per

tQNéftda 8 WduBa EIbBPSLIS BREREd wasofhdtion! ep of adding a

phosphat'e ester according to claim1l in an anount of
about 0.01 to about 5 kg per ton of paper produced to
44i. ber A piethad [ ie@ucet mmpeeintifiaridusting according to claim 23 wherein the

phosphate ester is neutralized by adding an excess of an amine base in an amount of about

0.01 to about 5 kg per ton of paper produced to fiber pulp prior to web formation.

25. A method to reduce paper linting and dusting which method comprises the step of
adding an additive composition according to claim 17 in an amount of about 0.05 to about 5

kg per ton of paper produced to fiber pulp prior to web formation.

26. A method to reduce paper linting and dusting which method comprises the step of
adding an additive composition according to claim 18 in an amount of about 0.05 to about 5
kg per ton of paper produced to fiber pulp prior to web formation.

27. A method to reduce paper linting and dusting which method comprises the step of
adding an additive composition according to claim 18 in an amount of about 0.05to about 5

kg per ton of paper produced to fiber pulp prior to web formation.



24. A nethod to reduce paper linting and dusting

according to claim23 wherein the phosphate ester is
wmewsnzdidBzed by addi ng an excess of an anm ne bBSEEPIW0O&052342

amount of about 0.01 to about 5 kg per ton of paper

produced to fiber pulp prior to web formation. 25. A

nmet hod to reduce paper linting and dusting which

nmet hod conprises the step of2@addi ng an additi ve PCT/EP2004/052342

conposition according to claimin an anount of about

0.05 to about 5 kg per ton of paper produced to fiber

oBUl Q\rﬂ{zth&fto erLW@ aé&ﬁnﬂﬁb'aﬂﬂdu&ﬁgwﬁcﬁ%é?% Joﬁ‘mpﬁ?éiL{ﬁ step of

paper linting dusting which npri ses
ag@'@q)awdd&ua |Cﬁ'@9%ﬁ*i'°a@89qf‘i"0%t°d‘t‘?d‘ﬁ 89|"t i”b?f“%t&‘é Bfr%ﬂ’iOH‘gO %to about 5
k§ b tBh bifpapBr [R6AUBY tdffberRMbIbridd 1dpet RrradieHt 5 kg per ton
of paper produced to fiber pulp prior to web
formation. 27. A nethod to reduce paper linting and
dusti ng which nethod conprises the step of adding an
addi tive conposition according to claimin an anount
of about 0.05 to about 5 kg per ton of paper produced
to fiber pulp prior to web formation.- 20 -

PCT/ EP2004/ 052342 28. A nethod to reduce paper linting
and dusting which nethod conprises the step of adding
an additive conposition according to claim20 in an
anmount of about 0.05 to about 5 kg per ton of paper
produced to fiber pulp prior to web formation.



