PROCESS FOR BLEACHI NG PULP The present invention
relates to a process for the bl eaching of wood pulp.
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pul pi ng wood i ncl ude nechani cal and chem cal pul ping.
Various types of nechanical pulp may be fornmed

i ncl udi ng stoneground wood pul'p (SGWN in which

gri ndstones enbedded with_silicon carbide or alum nium

oxi de are used toPBPFRESsHERI BiBBEHEINGsPUBFessure

ground wood pulp (PGN in which wood is steaned prior

to grinding; refiner nmechanical pulp (RWP) in which

wood T perasendgr oundenpliont hrerliadged tret &l dirscssknowr the
s. refiner plLates; and ther chani cal pul TVP) . in

o ERCRREE R peoaH Bl Bammdi i ISt tbat o T &7 1 hoamang paper

f osfmen chedteakepul fr WoQUo T PFodBe ihrateld Whébdhanical and
chemicals to break down lignin in what is sonetines
kAOWAL @31 aP'@EPi®Wi f i cation process. A hybrid process

i s chem t hermonechani cal pulp (CTMP) in which wood

chips are pretreated with mld chemcals prior to
ref i nvangi dys nethpds uséd inrechastiardar dutgchamgal be formed

including stoneground wood pulp (SGW) in which grindstones
embedded with silicon carbide or aluminium oxide are used
to grind small wood logs; pressure ground wood pulp (PGW)
in which wood 1is steamed prior to grinding; refiner
mechanical pulp (RMP) in which wood chips are ground up
with ridged metal discs known as refiner plates; and
thermomechanical pulp (TMP) in which the chips are steamed

whilst being refined.

To form a chemical pulp, wood chips are heated with
chemicals to break down lignin in what is sometimes known

as a delignification process.

A hybrid process 1i1s chemithermomechanical pulp (CTMP)
in which wood chips are pretreated with mild chemicals
prior to refining by methods used in a standard mechanical
mill. In this case the chemicals are not used to remove

lignin but to make the fibres easier to refine.

It is also possible to prepare a recycled pulp out of

waste paper and paper board.

Pulp prepared by any of these methods can be bleached
to provide a white paper product. Traditionally chlorine

has been used as a bleach but for environmental reasons
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mll. In this case the chemcals are not used to
renmove lignin but to nake the fibres easier to refine.

WO 2ow®5@bx0 possi ble to prepare a recycl ed pul pcDGB2@8/051027

wast e paper and paper board. Pulp prepared by any of
these nmethods can be bl eached to provide a white paper
product. Traditionally chlorine has been used as a

bl each but for environnental reasonsalternative
bt LR AT Mgl AYedt LAV bedAtsed PRAVEeckpt N yeltyd in recent

| ek pdi ngnehlgihge dihaxhdee OWGENq020Ne Adh hydEogen  ang

per oxi de. The présent invention relates 1n particular
tloy bt eaehi pgr pxodesses i nvol vi ng peroxi de speci es.
Peroxi des are used in the bleaching stage of the pulp
treatnment, also known as the LP ' stage. In sone cases

thererns apreaehier igheltidig stepawbichiins khmhi @slar to
the LQ' stage. Peroxide nmay be degraded by reaction .
WPt ERtay PHASSSHRT chRéahveadPebornéef PEFERES. FPeroxides

bl eaching. Jt igt £,£0 t o, ad | atin
d%é%t%f%%bind Foen2?25£§%n§$ %Eg?gbf%n1%ﬁgh%?ﬁﬁz thatment,
holweveknbsnt ke erha r ORhertabei.npatt tbhat teadist idrate is an

R R Vet BrTRcTTve theral g agtntee e BMBade.

Peroxide may be degraded by reaction with metal ions,
which can lead to inefficient bleaching. It is therefore
common to add a chelating agent to bind to metal ions. A
problem with this however is the environmental impact that

traditional non-biodegradable chelating species have.

One commonly used and very effective chelating agent
is diethylene triamine pentaacetic acid (or DTPA).
Another useful chelating agent is ethylenediamine
tetraacetic acid (or EDTA). Phosphonate-based chelants,
for example diethylenetriamine-penta-methylene phosphonic
acid (DETPMP) are also commonly used effective chelating
agents. However because these species are not degraded or
removed during conventional waste water treatment, large
quantities are now found in European surface waters. The
presence of these chelating agents has the potential to
remobilise heavy metals from river sediments and treated
sludges. High concentrations of the chelating agents
inhibit plankton and algae growth and are toxic to

bacteria.

One possible alternative chelating agent 1is the

biodegradable ethylenediamine-N, N’ -disuccinic acid (or
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chel ants, for exanple

di et hyl enetri ani ne- pent a- net hy] ene phosphoni ¢ aci d
(DETPMP) are also commonly used effective chel ating
g}gents. However because these species are not degraded

Dhehove dur i'Hf toMf&ERaUnald Waste wdter It r 8apREAPTST 15

| 2L 981 opant b &d s, @661 How found in European surface
wat ers.” The presence of these chel ating agents has the

potential to renpbilise heavy nmetals fromriver
h_concentrations of

sedi ts and.treated sludges. Hi

the CREtSti ng “AGoREE ToRflb 1 pFARKT A And dIGHe Gr owtReLude
andt i@y Byl pxige t @ibaetard aache prssi)hl egahtennat iaeeid, N,N-
chelating agent is the biodegradable .

et hytehedi aft he{ G¥DON ' avi stieeifi @1 2eF el 1bf EPDS) Whpeh-

when present as the [S, S ] enantioner is readily

bi odegradabl e. O her bi odegradabl e chel ati ng agents

i ncl utlerpet gl yci needi acesect adird orMeDA) |, hglrat amund  that
acid, N, Ndiacetic aci g G_DA an% I m no_di sucgi.ni.c

acid (PBB). SSurpti sthy fl,glaFﬁSLpré) ent ST hvett or §1hEGEradable
f@M@ﬂaEﬁ@é agents with selected non-biodegradable chelating
agents shows improved performance when used in pulp
bleaching processes, compared to what would be expected
from the relative effectiveness of the individual
chelating agents when wused in similar amounts alone.
Improved performance may be measured, for example, by
increased residual peroxide levels at the end of the
process, or by improved ISO brightness of the treated
product, or by a reduction in the amount of the peroxide

needed to achieve an equivalent bleaching effect.

According to a first aspect of the present invention,
there is provided a process for the bleaching of wood pulp
using one or more peroxide oxidising agents wherein the
process includes treatment of the pulp with a mixture of
chelating agents comprising:

(a) a first chelating agent selected from the group
consisting of: ethylenediamine-N, N’ -disuccinic acid,
methylglycinediacetic acid, glutamic acid N,N-diacetic
acid, imino disuccinic acid and anions and mixtures
thereof; and

(b) a second chelating agent selected from the group

consisting of: diethylene triamine ©pentaacetic acid,
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in pul p bl eaching processes, conpared to what woul d be
expected fromthe relative effgectiveness of the
i ndi vi dual chel ati ng agents when used in simlar

anount s al one, Ingroved per f or mance naé be neasured,
forekampleaMbye | et ea’edtt espatdl pefbRyderfeyepyiae penta

tﬂ@t@?ﬁeﬁéa%ﬁ@sﬁﬁ@ﬁfésacpﬁ QﬁdiQ@{@N@daﬁ§QEp££QPé§e§§ereof.

of the treated product, or by a reduction in the
anmount of the peroxide needed to achi eve an equi val ent

bl eaching effect. According to.a first aspect of the
oo "Bk i TR S s | B e REEh Tk ek o
bt eashhage of (Wpodnpul(B)UsiaRg ANE a IDF ecPefHXd dene or more

oxi di sing_agents wherein the process includes
tPeatiment loFtekle POPPIRFt PR mibialr etBf chEI 3Gy ©f those

iSLNng; a.first_chelati
Lo R N Bl L FREbS 0O R0EDE sy v acaes
ethytlenedi amune-in thei Socmi of ca asa i .

met hyl gl yci nedi acetic acid, glutamc acid N, N-diacetic
acid, imno disuccinic acid and anions and m xtures

Suitably the weight ratio of component (a) to
component (b) is from 100:1 to 1:100, preferably from 50:1
to 1:50, more preferably from 20:1 to 1:20, preferably
from 10:1 to 1:10, more preferably from 5:1 to 1:5, for

example from 3:1 to 1:3.

Preferably the weight ratio of component (a) to

component (b) is at least 1:1.

Preferably the weight ratio of component (a) to
component (b) is from 50:1 to 1:1, preferably from 30:1 to
1:1, more preferably from 20:1 to 1:1, preferably from
15:1 to 1:1 for example from 12:1 to 1:1, more preferably
from 10:1 to 1:1, preferably from 8:1 to 1:1, for example
from 6:1 to 1.1:1, from 5:1 to 1.2:1 or from 4:1 to 1.5:1.
The ratio may, for example, be between 12:1 and 2:1 or

10:1 and 1.5:1.

In some embodiments the mixture of chelating agents
may comprise further chelating agents selected from those
which are well known to the person skilled in the art.
Preferably component (a) and component (b) together
provide at least 70 wt% of the mixture of chelating

agents, preferably at least 90 wt%, more preferably at
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di et hyl enetri am ne penta net hyl ene phosphonic acid and
ani ons and m xtures thereof. ani ons and m xtures
t hereof we nean that each of conponents (a) and (b)
nay optlonaI%% contain one or nore of the |isted

a

spetfes Jand"that MaRd oPTeABRABEVE Hoke BpEEIEs iy BBelating
PL&SEent é‘éné‘[‘s@é“@é‘seﬂ'@faﬁﬂ Oafﬁéxmgsnéggeqa ahaecomponent

mxture 1n the formof a salt. Suitably the melgh

réavl o of conponent (a) to conponent (b) is from 100:1

to 1:100, preferably from50:1 to 1:50, nore

preferably from20:1 to 1: 20, preferably from10:1 to

1: 10, Thor @i pteter abl yHenemivgl daenlid, md Prsexeapl e comprise
from3:1 to 1:3. Preferably the melght rati o of
C%ﬁ‘%nénﬁo(g? 16 Sc Ofp GRERCIEB) | (@ )atefikalstom 4, to 99 wts of

P g&ﬁ ?p wei ght ratio of conponent (a) to
conponent (b Is from50:1 to 1:1, preferably from

30:1 to 1:1, nore preferably from20:1 to 1:1,
pref ﬁ%bl %ggg%;§1 che}atlggra%é%qgl%pgéf%rgéayf Egmprises
from 50 to 99 wt% of component (a) and from 1 to 50 wt% of

component (b).

Preferably the mixture of chelating agents comprises
at least 25 wt% of component (a), preferably at least 40
wt%, for example at least 50 wt%, preferably at least 55
wt%, more preferably at least 60 wt%, preferably at least
65 wt% and most preferably at least 70 wt% of component

(a) .

The mixture of chelating agents may comprise up to 98
wt% of component (a), preferably up to 85 wt%, more
preferably up to 92 wt%, preferably up to 90 wt3%, for

example up to 85 wt% or up to 80 wt% of component (a).

The mixture of chelating agents preferably comprises
at least 2 wt% of component (b), more preferably at least
5 wt%, preferably at least 7 wt%, preferably at least 10
wt%, for example at least 15 wt% or at least 20 wt% of

component (b).

The mixture of chelating agents suitably comprises up
to 75 wt% of component (b), preferably up to 60 wt%, for
example up to 50 wt%, preferably up to 40 wt%, for example
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12:1 and 2:1 or 10:1 and 1.5:1. In sone enbodi nents
the mxture of chelating agents may conprise further
chel ati ng agents selected fromthose which are well
known to the person skilled in the art. Prefeorably
corpoRent® (B)° anﬁoéénﬁéﬁéﬁtr%)y t&yetPer Oprvi def apomponent
I t 70 wt% of the m xture of chel ating agents,
preferably at |east 90 w% nore preferably atleast 95
wt % Most preferably the m xture of chelating agents

consi sse of con onent

(o Bhh S TR Vs BT Dl FTPRG atn el o e g ton,  the
C@fﬂ@lﬁﬂlﬁ@ biemnl tordd wo% ie caapoRentof apaand édn@f@rﬂent as
to 99 wt % of conponent (b) . The m xture of chelating
a@%%%r%@efiér a1y *BPFI SBt f FBRP56CHE (99 -witgFver each of

@ﬁ@?a@@hga@%éﬂﬁynﬁﬁé@ éf @éd@oﬁa OO vf&@d as the
erab mxture of chelating ag nts onpri ses

afrdaeeasd:uZSom esob cenpormenta (re)xtumpr eferadblys at Theake case
gf a salt, the acid residue will be present as an anion.
To obtain the weight of the equivalent free acid, the mass

of any counterion 1s ignored and replaced with nominal

proton (s) .

The components of the mixture of chelating agents may
be supplied in the form of, for example, commercially
available solutions but the definitions given above refer
only to the amount of active chelating agent that would

remain if any such diluent were removed.

Ethylenediamine disuccinic acid (EDDS) has the

structure shown in figure 1:

O

HO O

HO N_ s
NN OH

Figure 1
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conmponent (a) . The m xture of chel ating agents may
conprise up to 98 w % of conponent (a) , preferably up

to 95 wt% nore preferably up to 92 w% preferably up

to 90 wt% for exanple up to 85 w% or up to 80 wt % of
conpadneht (LQ)ClUd‘?ﬁe T Xt §F§I8Pg€ﬁépatQ%t%F@%n?§d there are

pﬂ@fgé a@o\é QRN ' Sesrali g@ﬁéfs 2 Wt 3o %aﬂr@ﬂm (P):$ferred

nore preferably at Ieast 5 w% preferably at |eas
%fpcylet@tacbﬂly ais | €ast] etw%enédltalexaﬁpl diatckeast acid
5hwt0 or gt g O% o}% conmponent (b) . The
St O et of Fohet &Y i Ay %%]ﬁ?% tftably conprises up to
75 wt % of conponent (b) , preferably up to 60 wt% for
exanple up to 50 vvt% preferably up to 40 % for
exanp@@ﬂibo@%n%S ) N HDsENErefer ablYy Gp t'erRBOSheYrEefsomers.

COIP ég)ln Ludéh?Rdﬁ 'Ebbéon%RngeﬁDbE t?éss _EDDS and
speC|f|cat| e anmounts given re to the wer ght
ofneactmiconponent tlasreefisured as the equi val ent free
acid(s) . However each of

Preferably when component (a) comprises EDDS, this is
present as at least 50% [S,S]-EDDS, preferably at least
70%, more preferably at least 090%, most preferably at
least 95 wt%, for example about 98 wt%. In some preferred

embodiments all of the EDDS present in component (a)

consists essentially of [S,S]-EDDS.

As detailed above, when component (a) comprises EDDS,
this may be provided in a form having the structure shown
in figure 1 or in a form having the same structure in
which a number of the hydrogen atoms have been replaced.
Thus component (a) may comprise EDDS salts in which 1, 2,
3 or 4 of the acid groups have been neutralised or

partially neutralised.

When a salt of EDDS is included, this may be the salt
of an alkali metal, an alkaline earth metal, ammonia or a

suitable amine.

When a monovalent counterion is used the salt may be
the monosalt, the disalt, the trisalt or the tetrasalt.
For a divalent cation the monosalt or disalt may be
present. Mixed salts may also exist, for example, the

disodium magnesium salt or the sodium magnesium salt may
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the free acid or as a salt or a mxture of salts. In
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as an anion. To obtain the weight of the equival ent

free acid, the mass of any coynterion is ignored and
repl aced Mﬁth nom nal proton (s) . The conponents of
the m xture of chelating agents nay be su plled inth

P MRICSH Y- exaibtEST Eohrertdical Pyua\ffﬁﬂtam &) soft .téws EDDS
bPési@@ede{éfﬁfécwgéﬁgéﬁﬁjaqg¥§nrQﬂﬁJ Qﬁjymbgeth%f . sodium,

anount of active chelating agent that would remain if
anygsechuni | wedtcimere penpyedumEt Nyiltériedi ankneonium, and a
di succinic ac has the structure shown in

fq%%?%rﬂaryF?% ?é'TE I ncl udes two stereogenic

centres and there are three possible stereoisoners. A
particularly preferred confl%uratlon is[S.S
] - et iyt enedPaRFAE Al SUccipie tadile wWHiE g ealf | ytrisodium

béPH' Adabl g ara SBE é@)a MRy, ;iac %dea 1 9514 henger th
stergg%soners%néﬁ H B I hcl uéc ] - EDDS, EF e ©
S} &DOS M 1S, Bnplam@s ahﬂ4@nthnnnmmaI|6m4Oheieo&n1 aqueous
solution comprising 30 wt% [S,S] EDDS (expressed as free
acid) i.e. 37 wt% of trisodium EDDS (including the

counterion).

FEthylenediamine disuccinic acid 1is also commercially
available under the trade mark Enviomet C265. Enviomet
C265 contains 65 wt% solid [S,S] EDDS as an acid, and
water of c¢rystallisation. This material is available in

the form of a solid powder.
Preferably the EDDS is present as the trisodium salt.

Methylglycinediacetic acid (MGDA) has the structure

shown in figure 2:

HOOC COOH
N\

N

HOOCJ CHj

Figure 2

When component (a) comprises MGDA, this may be
provided in a form having the structure shown in figure 2
or in a form having the same structure in which a number

0of the hydrogen atoms have been replaced. Thus component



Preferably when conponent (a) conprises EDDS, this is
present as at least 50%[S, S ]|-EDDS, preferably at
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preferably at |east 95 wt% for exanple about 98 wt %

In sone preferred enbodi nents all of the EDDS present

i n conmponent (a) consists essentially of [S, S]-EDDS.

As detail ed above, when conponent (a) conprises EDDS, ,
this Ray BeBoVideddt hSafortiavi hg the St rdctddr ethe acid

S?Pé!\ﬁ?é Ml QuUE€erd QLut P i S04 M hayl pgi LNey SRR ralised.
struc

r ure 1n which a nunber of the hydrogen atons have
been repl aced. Thus conponent (a) may conpri se EDDS
salts_jn which 2 ar_ 4 of, the, aci,d. groups, hay
beensvﬁé%r%r%l F%%é 8F B“EP% 419 v Heut 4t i stekbl.sg\mae% %esgﬁ? salt
obf EDRSal gall Ackkded, thi s ey ke thersaltefl Ana@hkald or a
nmetal, an alkaline earth netal, anmmonia or a suitable
api head et B fronoval ent counterion is used the salt
may be the nonosalt, the disalt, the trisalt or the
tetrasalt. For a divalent cation the nonosalt or
di salfhemyabeocposgsérnt Mxed saldrs myuakso téx stgltf onay be

e%ggpkghoggft, the disalt or the trisalt. For a divalent
cation the monosalt or disalt may be present. Mixed salts
may also exist, for example, the sodium magnesium salt may
be present. Preferably the counterion(s) to the MGDA
residue 1s/are selected from one or more of sodium,
magnesium, calcium, potassium, lithium, ammonium, and a

quaternary ammonium ion.

When component (a) comprises MGDA or a salt thereof
this may be present as either enantiomer or a mixture

thereof. Preferably it is present as a racemic mixture.

MGDA is commercially available as a solution
comprising 40 wt% of the trisodium salt and is sold under

the trade mark Trilon M.

Glutamic acid N,N-diacetic acid (GLDA) has the structure

shown in figure 3:

COOH

N

HOOC N COOH

COOH
Figure 3
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sodi um magnesi um cal cium potassium |ithium
amoni um and a quaternary ampni umion. One
comercially available material is trisodium

et hyl enedi am ne di succi nate, which is avail abl e under
the t¥Rfe nBPRPERGRbneteC14GOMERViISGTet Clho i sthaps may be

QQP@QPéeéoEHtBo@og%nﬁbgéhggf%%\@é@dé%uf%]sﬁgﬁﬁ in _figure 3

(expressed as free aci .e. 37 wt% of trisodi um EDD
(¢nclodiend drve lcoumaer tlod) sangt bylrepnediranmiime which a number

di succinjc .acid is ,also,co rciall vai | abl g,_under

Uhe [7Rd8YRRPKCENVIOEL CI65 Ly Tt Gb cOAal RETPOnent
65a W He $0kblipl-$seSsh1EBDS asqyiat@aci d, 2and wat er ®f the acid
crystallisation. This material is available in the

fOF NPT 226D Pepovrierr 2Pt eterabl B2 ¥ hed EDDS ¢4t pr 520t -

as the trisodiumsalt. Methylglycinediacetic acid

(MEDA) has the structure shown in figure 2 : Figure 2

Wien WommpoaentltapfcompAi ses IMeDAdddhi sty ey be the salt
of an alkali metal, an alkaline earth metal, ammonia or a

suitable amine.

When a monovalent counterion is used the salt may be
the monosalt, the disalt, the trisalt or the tetrasalt.
For a divalent cation the monosalt or disalt may be
present. Mixed salts may also exist, for example, the
disodium magnesium salt or the sodium magnesium salt may
be present. Preferably the counterion(s) to the GLDA
residue 1s/are selected from one or more of sodium,
magnesium, calcium, potassium, lithium, ammonium, and a

quaternary ammonium ion.

When component (a) comprises GLDA or a salt thereof
this may be present as either enantiomer or a mixture
thereof. Preferably when component (a) comprises GLDA, at
least 50% is present as [S]-GLDA, preferably at least 70%,
more preferably at least 90%, most preferably at least 95
wt%, for example about 98 wt%. In some preferred
embodiments all of the GLDA present in component (a)

consists essentially of the S enantiomer.

GLDA is commercially available as a solution
comprising 38 wt% of the tetrasodium salt and is sold

under the trade mark Dissolvine GL-38.



provided in a form having the structure shown in
figure 2 or in a formhaving the sane structure in
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repl aced. Thus conponent(a) may conprise salts in

which 1, 2, or 3 of the acid groups have been

neutralised or partially neutralised. Wen a salt of

MEDA is included, this may be the salt of an al kal

nmetal, an alkaline earth netal, ammonia or a suitable

am neym em; 8, 0000vA! €814 CQUBERT AR | d1Sed- (48, 82! bhown in
may be the nonosalt, the disalt or the trisalt. For a

df vahesmt4cati on the nonosalt or disalt nay be present.

M xed salts may al so exist, for exanple, the sodium
magnesi um salt nmay be present. Preferably the

counterion (s) to H®O A reN due | ST sel ect ed

fromone or nore of sodi i [
pot assium |ithium ammon
amoni um i on. \Wen conponept (a) ¢onprises M3DA or a
salt thereof this may be ei t her enanti oner
or a mixture therebfQOBreferably it 1€OREsent as a
racem c m xture. MDA is comrercially avail able as a
solution conprising 40 wt% of the trisodiumsalt and
is sold under Figure 4

When component (a) comprises IDS, this may be provided
in a form having the structure shown in figure 4 or in a
form having the same structure in which a number of the
hydrogen atoms have been replaced. Thus component (a) may
comprise salts in which 1, 2, 3 or 4 of the acid groups

have been neutralised or partially neutralised.

When a salt of IDS is included, this may be the salt
of an alkali metal, an alkaline earth metal, ammonia or a

suitable amine.

When a monovalent counterion is used the salt may be
the monosalt, the disalt, the trisalt or the tetrasalt.
For a divalent cation the monosalt or disalt may be
present. Mixed salts may also exist, for example, the
disodium magnesium salt or the sodium magnesium salt may
be present. Preferably the counterion(s) to the 1IDS
residue 1s/are selected from one or more of sodium,
magnesium, calcium, potassium, lithium, ammonium, and a

quaternary ammonium ion.



the trade mark Trilon M. Qutamc acid N, Ndiacetic
acid (G.DA) has the structure shown in figure 3 :
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provided in a form having the structure shown in
figure 3 or in a formhaving the same structure in
whi ch a nunber of the hydrogen atons have been

repl aced. Thus conponent (a) may conprise salts in
whi chifaen  gompgngnts §f) t KETRGIF G oS Rdvedbedn't thereof

newt £ alsedpor parddal Iy neuffial i sedo\Wieha skt of nixrure
GLDA is i'ncluded, this may be the salt of an al kall
nmetareohn Bfkddiraleleart hisepadseammani @ vicansui habtere.

am ne. When a nonoval ent counterion is used the salt

may be the nonosalt, the disalt, the trisalt or the

tetrasgd tis RO$me € Val Bpta€at i Om & hes nosalti®f comprising
disalt may be present. M xed salts may al so exist, for

e%%\rfﬂ—ge,o h@%i%%@?@%@%@ﬁe%@@?n apftidrsehe sodftnthe trade
ﬂ}ﬁgpﬁ%g%}& togpyobe present. Preferably the
0

counteri S) to the GLDA residue is/are selected
fromone or nore of sodium nagnesium cal cium

potasgéun&eééifggn]aggygpiug%mgggegt (a) may comprise a
mixture of two or more of EDDS, MGDA, GLDA and 1IDS.
Preferably component (a) comprises EDDS and/or MGDA. Most
preferably it comprises EDDS.

Preferably component (a) comprises at least 50 wt% of
EDDS and/or MGDA, more preferably at least 70 wt%,
preferably a least 90 wt%, for example at least 95 wt5.
In some preferred embodiments, component (a) consists

essentially of EDDS and/or MGDA.

Preferably component (a) comprises at least 50 wt%
EDDS, more preferably at least 70 wt%, preferably a least
90 wt%, for example at least 95 wt5. In some preferred

embodiments, component (a) consists essentially of EDDS.

DTPA has the structure shown in figure 5:

0]

HO O
OH

HOWK\N/\/N\/\N

O OH OH

Figure 5



qguat ernary ammoni um i on. \Wen conponent (a) conprises
GLDA or a salt thereof this nay be present as either

weopapbsaaer or a mxture thereof. Preferably wWenGB2008/051027
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conmponent (a) conprises GLDA, at |east 50%is present

as [S]-G.DA preferably at least 70% nore preferably

at least 90% nost preferably at least 95 wt% for

exanpl e about 98 Wt % I n sone preferred enbodi ments

al | df"¥he €PTROPEREent®)n CoMpareRts (DHTKonsishss may be

essepihah | ynof e Sreranly oy s GLPA S compicial kygure 5
aval | abl e as a solution conprising 38 wt % of the
tetr asodi Umrgalltavaing | sheokdmandérucherer dde wardk a number

Di ssp] vi pe \GL- 38. I.m nodi. succi.ni ¢ aci | DS) has the

X Fubbte BGRoan RTFTGUrE s EHe Ty W Won cORpongRpRonent
(a)) conpricepdilds thissmay heviprovided,ir,a fobm 5 of the
having the structure shown in figure 4 or in a form
havifhg tHheCsafe sERvet ur@SPh whiteRtA2hLABEr ofTthepartially

hydr ogen; at9ms have been repl aced. Thus conponent (a)
may conp%?%e salts in which 1, 2, 3 or 4 of the acid

groups have been neutralised or partially neutralised.
When a salt of DTPA is included, this may be the salt
of an alkali metal, an alkaline earth metal, ammonia or a

suitable amine.

When a monovalent counterion is used the salt may be
the monosalt, the disalt, the trisalt, the tetra salt or
the pentasalt. For a divalent cation the monosalt or
disalt may be present. Mixed salts may also exist, for
example, the disodium magnesium salt or the sodium
magnesium salt may be present. Preferably the
counterion(s) to the DTPA residue is/are selected from one
or more of sodium, magnesium, calcium, potassium, lithium,

ammonium, and a quaternary ammonium ion.

Preferably DTPA when ©present 1s ©present as the

pentasodium salt.

EDTA has the structure shown in figure 6:

HO OH



Wien a salt of IDS is included, this my be the salt
of an alkali nmetal, an alkaline earth netal, anmoni a

W@R009/054893 abl e ani ne. When a nonoval ent count ePCDGBR®S/051027
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used the salt may be the nonosalt, the disalt, the
trisalt or the tetrasalt. For,a divalent cation the
nmonosalt or disalt may be present. M xed salts may

al so exist, for exanple, the disodi um nagnesi um salt
or t HE'QRddi GATREGARS| urPdal CORE U5€ Spr » this may be

Frederablyihhe eount eihano( Hhd GdN& S resddvein fiqure 4

is/are selected fromone or nore of sodium magnesi um
cat ciomp potrasdiamng i the urpmamsomiugturand ra which a number

guat ey na ammoni um i on. When .conpone a) copprises

B8 SPC o daP PO e PRt oL ety Db MTBKE i ag ShEharomponent
eqant nereeodbrase xure therwofch Preferabl ywd t4 iSf the acid
present as a racemc mxture. IDSis comercially

aYeP 1Dl 2 A el Ue bRt tbPpTi OF ngp B4 avt Wy ofchealised.
tetrasodiumsalt and is sold under the trade mark

Baypure CXI OO, As detail ed above, conponent (a) nay
conprilsen aanerl tir efok Do igr inorlerdsfd,EDDS, s MDA b& . DAe salt

2(2 / %Esﬁ%g%?g%%t@aX ’ ¢ Oari’rlp Oa %natl 1(nae) ecaor r Ir“?eeﬁc’a ,DDE§mmoni a or a

suitable amine.

When a monovalent counterion is used the salt may be
the monosalt, the disalt, the trisalt or the tetrasalt.
For a divalent cation the monosalt or disalt may be
present. Mixed salts may also exist, for example, the
disodium magnesium salt or the sodium magnesium salt may
be present. Preferably the counterion(s) to the EDTA
residue 1s/are selected from one or more of sodium,
magnesium, calcium, potassium, lithium, ammonium, and a

quaternary ammonium ion.

Preferably EDTA when present 1s ©present as the

tetrasodium salt.

DETPMP has the structure shown in figure 7:



preferably it conprises EDDS. Preferably conponent (a)
conprises at |east 50 wt % of EDDS and/ or MGZDA, nore

weembosabd y at | east 70 wt % preferably a | easpCPDGBM0%051027
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for exanple at least 95 w% In sone preferred
enbodi ments, conponent (a) consists essentially of
EDDS and/ or M3DA. Preferably conponent (a) conprises
at | east 50 mﬁ@bEDDS,H re preferably at |east 70 wm %
preferably a | east 90 @bogor exanpl e at | east 95
w% In sone preferred . Abodi ment s, npopent (a)
consi sts essentlallyodr DDS. DTPA has\tAie structure
shown in figure 5 : Figure 5Wen coqpéh nt (b)
conpri ses DTPA, this may/be provided in f orm havi ng
the structure_sho rMigure 5 or in a/form having
the sanme strt®tyre in which a nunber t he hydrogen
atoms have been é%ﬁ#aced. Th s_igm&ﬁT t (bﬁ
conpri se saltﬂoln ich 1 2N; , 40 f the acid
groups have been neutral i sed /or partial | y Heut@al i sed.
Wien a salt of DTPA is inclufed, ~t,his may de the salt
of an alkali netal, an alkali e“earth met 8P, ammoni a
or a o” \

OH

Figure 7

When component (b) comprises DETPMP, this may be
provided in a form having the structure shown in figure 4
or in a form having the same structure in which a number
0of the hydrogen atoms have been replaced. Thus component
(b) may comprise salts in which 1, 2, 3, 4, 5, 6, 7, 8, 9
or 10 of the acid groups have been neutralised or

partially neutralised.

When a salt of DETPMP is included, this may be the
salt of an alkali metal, an alkaline earth metal, ammonia

or a suiltable amine.

When a monovalent counterion is used the salt may be
the monosalt, the disalt, the trisalt, tetrasalt,
pentasalt, hexasalt, heptasalt, octasalt, nonasalt or
decasalt. For a divalent cation the monosalt, disalt,
trisalt, tetrasalt or pentasalt may be present. Mixed
salts may also exist, for example, the disodium magnesium
salt or the sodium magnesium salt may be present.
Preferably the counterion(s) to the DETPMP residue is/are

selected from one or more of sodium, magnesium, calcium,



sui tabl e am ne. When a npnoval ent counterion is used
the salt may be the nonosalt, the disalt, the trisalt,

wo bmoosispm salt or the pentasalt. For a di val emtT/GB2008/051027
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the nonosalt or disalt may be present. M xed salts may

al so exist, for exanple, the disodi um nagnesium salt

or the sodi um magnesium salt may be present.

Preferably the counterion (s) to the DTPA residue ,

i R?ap eSSl ectled Mrdm of81Or 1 WBr e Y sBdiHA tSHEesi aRronium
calgium potassium lithium amonium and a

guat ernary ammoni umion. Preferably DTPA when present

is present as the pentasodium salt. EDTA has the

structure sho [ lgure.6 : Figure 6Wien conpaonent
by conpr SRt otk R s T b8 B ded  nEapaRn a° the
hayp hgsdheust sauct ure shown in figure 4 or in a form

having the sane structure in which a nunber of the
hydrogen atons have been repl aced. Thus conponent (b)

may COUDriSe, Salys é@o&‘%‘l ChedmpoBent 3 @) 4 A th?oﬁg%gse a
groups have %een neutrali sed oFrJ partially neutrali sed.
Whentarsabf ofo EDTAndose i oif| Ditled, EDTA amy DETPHR. sal t

Preferably component (b) comprises DTPA and/or EDTA.

In the definitions given above the amount of component
(b} refers to the total amount of DTPA, EDTA and DETPMP

present.

In some embodiments component (b) comprises at least
50 wt% DTPA, preferably at least 70 wt%, for example at
least 90 wt%. In some embodiments component (b) consists

essentially of DTPA.

In some embodiments component (b) comprises at least
50 wt% EDTA, preferably at least 70 wt%, for example at
least 90 wt%. In some embodiments component (b) consists

essentially of EDTA.

In some embodiments component (b) comprises at least
50 wt% DETPMP, preferably at least 70 wt%, for example at
least 90 wt%. In some embodiments component (b) consists

essentially of DETPMP.

Suitably the process of the first aspect of the
present invention involves the bleaching of wood pulp with

one or more peroxide oxidising agents selected from



of an alkali netal, an alkaline earth netal, ammoni a
or a suitable am ne. Wien a nonoval ent counterion is

wased/osdses salt nmay be the nonosalt, the disal tpCT/882008/051027
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trisalt or the tetrasalt. For a divalent cation the
nonosalt or disalt may be preg M xed salts may

al so exist, for exanple, the |sod|un1nagne5|un1salt

or the sodlun1nagne5|un1salt may be present.

Preferadty ?%éO%b@%ter?Bﬁa@§§ tBeFﬁ%l@EWAPFesPduéomblnatlon

| Shar &, pel ectsd 1%”‘ Bg%ag'&d@)r\S?r‘h%hsof%ymbém%%%%ﬂ Ulhclude

cal ci um potaSS|un1 | Tthium anmonium and

guatechary admhdni umion. Preferably EDTA when pr esent

is present as the tetrasodiumsalt. DETPWVP has the
structure shown in figure 7 :Figure 7 Wen conponent

(b) comeprisesddTPME, thes pRysbet priowidgled dm aafor Bomprise
having the structure shown in figure 4 or in a form

hale he t e §§néisW?®%tEPéplﬁeWﬁFgﬁda3ﬁﬂﬁ%e@n%foﬁhémﬂxe of a

Wgéﬁgﬁfcé‘ioﬂﬁl % been, fenl e 13&?% TQ“éh%ﬁ%ﬁPH@?ﬂ%mé@%amcal

may conprise sa in whi
,p8lp Orox ﬂ@cpélé@epmbpd @$ow©schawedb@@@v®eutral|sed
or

The process of the present invention may be used with
compositions having a wide range of pH values. For example
the mixture of chelating agents could be added to a
composition having a pH of between 1 and 12, for example

between 2 and 10 or between 3 and 9.

In the process of the present invention the pulp may
be treated with the mixture of chelating agents as defined
above at any stage in the process. The process may include
a step of treating the pulp with the mixture of chelating
agents prior to the addition of the peroxide oxidising

agent.

Alternatively and/or additionally, the process may
include treating the pulp with the mixture of chelating
agents during the bleaching step in which the peroxide

oxidising agent is present.

A process for bleaching a pulp may include the
addition of the mixture of chelating agents in a step
prior to the addition of the peroxide bleaching agent
and/or the addition of the mixture of chelating agents
during the Dbleaching process 1in which the peroxide

oxidising agent is present.



partially neutralised. Wien a salt of DETPMP is
i ncluded, this nay be the salt of an alkali netal, an
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When a nonoval ent counterion is used the salt may be
the nonosalt, the disalt, the trisalt, tetrasalt,
pentasalt, hexasalt, heptasalt, octasalt, nonasalt or

decasalt. For a di vaI ent cation the m)nosal t, disalt,
tri saT]fea*%%?fP%s‘élLFh Fhﬁeﬁ‘t%%tllrle r?éy %belﬁrtésfé}ltag%&%dmay be

sals; omy RlS0qexl 5y, cher examplggqet ha?nc?/élodhu@mg the ‘P’

magnesi um salt or t e sodi um magnési um salt nmay be

pstesent. Preferably the counterion (s) to the DETPMP
residue is/are selected fromone or nore of sodium

magnesi um cal ci um potassium |ithium ammonium and a

quat ermat e apiRRicd ion théer pkesably iBRERVR othen mixture of
present is present as the heptasodiumsalt. As

detal dethabagentéononehe @@Feﬁﬂa)ﬂ%oﬁﬁr@é@@é}% xtfetion to

ofnd £nQf  RIP Eggg @n%? e Preferably
corrp\g’%ue% %{% conpri s£% %Jan ED A In t%]e (5
definitions given above the anbunt of conponent

The mixture of chelating agents may  be added
separately or together. They may be added neat or as a

solution which further comprises a diluent.

According to a second aspect of the present invention
there is provided a composition comprising:

(a) a first chelating agent selected from the group
consisting of: ethylenediamine—-N, N’ -disuccinic acid,
methylglycinediacetic acid, glutamic acid N,N-diacetic
acid, imino disuccinic acid and anions and mixtures
thereof; and

(b) a second chelating agent selected from the group
consisting of: diethylene triamine ©pentaacetic acid,
ethylenediamine tetraacetic acid, diethylenetriamine penta

methylene phosphonic acid and anions and mixtures thereof.

The preferred weight ratios of components (a) and (b)

are preferably as defined in relation to the first aspect.

In some embodiments the composition of the second
aspect consists essentially of components (a) and (b) and
preferred features thereof are as those described for the
mixture of chelating agents in relation to the first

aspect.



(b) refers to the total anount of DTPA, EDTA and
DETPMP present . In sonme enbodi nents conponent (b)

wa@epniases at | east 50 wt % DTPA, preferably atpPtEaBR008051027
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W% for exanple at least 90 wt% In sonme enbodi ments
conponent (b) consists essentiglly of DIPA. In sone

enbodi nents conponent (b) conprises at |east 50 wt %

EDTA, preferably at |east 70 wt% for exanple at |east

90 Wt%l 2| heEBAe 1 BRbGAPRERTS "ESnpdritht CYBYOTbhsPRt somPrises

essgnthahly ofy EDJKy o | 5 S00e enbodi ment s, COPPONent 1£M)o1 .
conprises at |east 50 wt % DETPMP, preferably at |east

70 wt% for exanple at Ieast 90 wt% . In sone

enbodi nment s ,CO |sts essent.i al |

CEToNE - S Ean P RenEh Sk oot S FRETPErer "Rspeby e Second

t@@p@&@S@ﬁéféﬁ&@Dyl@@mpﬁy@éyeﬁrbmeobbea@hsngw@%,M@@aferably
p with one or nore peroxide oxidi S|4r‘1\c>g agents

sjeqJ eE@ ef0f Wéﬁhy@@é@e@rﬁéﬁéﬁlbééf % dehi > peracplistoe Bixture

CQPb&]S‘é‘I%Pgn (5&9{ Organi ¢ peracids which may be
e pe

used inc acetic acid. The process of the
present invention may conprise

The invention also provides a concentrated precursor
composition which may be diluted prior to use 1in the

process of the first aspect.

According to a third aspect of the present invention,
there is provided the use of a combination of:

(a) a first chelating agent selected from the group
consisting of: ethylenediamine-N, N’ -disuccinic acid,
methylglycinediacetic acid, glutamic acid N,N-diacetic
acid, imino disuccinic acid and anions and mixtures
thereof; and

(b) a second chelating agent selected from the group
consisting of: diethylene triamine ©pentaacetic acid,
ethylenediamine tetraacetic acid, diethylenetriamine penta
methylene phosphonic acid and anions and mixtures thereof;

in a process for bleaching a wood pulp.

Preferred features of the third aspect are as defined

in relation to the first and second aspects.

According to a fourth aspect of the present invention
there 1is provided a bleached wood pulp obtained by the

process of the first aspect of the present invention.



bl eachi ng of a wood pul p sel ected fromone or nore of
a nechani cal pulp, a chemcal pulp, a

wa@ bmoiosdses nromechani cal pul p or a recycl ed pul ppPCEEB2008/051027
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descri bed above. The process of the present invention
may be used with conpositions2?aving a w de range of
pH val ues. For exanple the m xture of chelating agents

coul d be added to a conposition having a pH of between
1 and™i2, 1pgEnexahpled et R and 10 SeChsét iedipe 3 product

ARGy e EE}oYvnh%lﬂ@C}%éaQﬂe&h%ypr@é&%rb%@@t 1N {he present

pul p may be treated wth the m xture of chelating
agenest agndef i ned above at any stage in the process.
The process may include a step of treating the pulp
with the m xture of chelating agents prior to the

addi tTi¢ oforiche sper oxfde tox di srBgeagentinvention provides
Alternatively and/or additionally, the process may
i pEyuHel ¢reht *AGREhRIPEI PV t AT PRRSAPRt URewpich only one of

ﬁ&%@éhé‘&tég?é‘} So AUhNg; & thQ&eaRQé98u§ﬁegek8x%bcﬁ vels in

roxi de oxi di I sing agent 1s present process
btleachilrgcaipyl p:cmgpsrtmkudeat hehaddind onfofthteheprocess are
féuéf %%aCheugikggoggggggdlQngi}egnly component (a) and
the environmental benefits of wusing lower levels of

component (b) are considerable.

Pulp bleached by the process of the present invention
also has improved properties, for example it 1is brighter.
A suitable method for determining brightness is ISC 3688:
“Pulps - ©preparation of laboratory sheets for the
measurement of diffuse blue reflectance factor (ISO

brightness)”

For example, when measurements of residual peroxide
levels or ISO brightness are taken, the present inventors
have found that the results when using mixtures of
chelating agents according to the present invention are
superior to those that would be expected from a
consideration of a weighted average of the results
obtained using the individual components alone. Indeed, in
some embodiments, the performance of the mixture has been
found to be superior to that of either component when used

individually.

The composition of the second aspect of the present
invention is useful for stabilising peroxide species, in

particular hydrogen peroxide. Thus the invention further



prior to the addition of the peroxide bl eaching agent
and/or the addition of the m xture of chelating agents

walownspsbhe bl eachi ng process in which the perpxi/d82008/051027

10

15

20

25

30

oxi di sing agent is present.Treatnent with the m xture
of chelating agents nmay be cartied out during the LQ'
stage and/or during the LP ' stage . In the process of

the present invention a m xture of chelating agents
O bedadidefcasisan Alquebtis CeBPEELEACT0 CthetIBul pederfngspect

t@@ %&éﬁi?i@&eaaﬁQéQﬁi&Qeokfais§ﬁ§g§?eggg gyXEHégigﬁsing we

chel ati ng agents may be added separafely or together.
Theyn malyo beraftfded treatoreveas iaosol weidoww iwgi chnflur theibiting

c rises.a diluent. According to a second aspect of
t%%gﬁ?é%%h?ni%%ee??d%e¥%%% “1's provided a conposition
conprising: (a) a first chelating agent selected from

t he group consisting of: ethyl enedi am ne-
‘- di stReinTe @ti BheneehyPol yePhedf atkei ecaend, aspect of the

pram ¢ acla NN di aceti ¢ aeldy, idy | SHE6LOBLE a8l f show
g%d ani ons and m xtures th%re%f; anéﬂ%b aﬂsecond ﬁ

chepating agenthsebegteed frmemdehecgnpaped to what would be
expected from a consideration of the weighted average of
the components when using an equivalent amount of hydrogen

peroxide.

The use of the composition of the second aspect of the
present invention in a pulp bleaching process may allow
the same bleaching effect to be achieved using a lower
level of peroxide than would be needed 1if an equivalent
amount of either component (a) or component (b) alone were

used in the process.

The invention will now be further defined with

reference to the following non-limiting examples.

In these examples, the EDDS was supplied as the [S,S]-
trisodium salt and the DTPA as the tetrasodium salt. EDTA
was supplied as tetrasodium salt, MGDA was supplied as the
trisodium salt, and DETPMP was supplied as the heptasodium
salt. The weight ratios given refer to the amounts that
would be present as the equivalent free acid. When dosages
are given as Kg/tp, this refers to kilogrammes of active
per tonne of dry pulp. CS (%) refers to the consistency of

the pulp.
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consi sting of: diethylene triam ne pentaacetic acid,
et hyl enedi am ne tetraacetic acid, diethylenetriamne
w@enwasdset hyl ene phosphoni c acid and ani ons anBCT/GB2008/051027

m xtures thereof. The preferred weight ratios of

conponents (a) and (b) are prg%erably as defined in

relation to the first aspect. Tn sonme enbodi nents the

conposjtion of the second aspect consists essentially
x%%ﬂﬁ%n%nts (a) and (b) and preferred features

t hereof are as those described for the m xture of

chel ating agents in relation to the first aspect .In

ahtehemat ¢ty ewbpdhaents, at Keppandosberonfcbhipti sesvascosity

di Luent,. Suitable diluents include ter .an | coho

SO eMoTheAre. T he SIS ool (hel Sdodid treated
5 aspeed priefesablygconpeéses from0.5 to 80 w %

preferably 10 to 60 w% nore preferably 30 to 45 wm %

of the m xture of chelating agents. The invention also

p i c ntrate re 0 it 0 i :

e Bee i it e br Tt hse T e prbchse of fper rions as

fdestraspectin #Aelcbedi hgatd a whicd aspect tof thheQ-stage and

present invention, there is provided the use of a

colifbi nat F o7 of :

Table 1

Q-Stage

A B C D
Time (min) 30 30 30 30
Temperature (°C) 50 50 50 50
CS (%) 3 3 3 3
Chelate (wt% DTPA) 0 100 0 30
Chelate (wt% EDDS) 0 0 100 70
Dosage Kg/tp (as active) - 1 1 1
oH 4 4 4 4

Table 2

P-Stage
Time (hr) 17 17 17 17
Temperature (°C) 90 90 30 30
CS (%) 6 6 6 6
0202 (Kg/tp) 10 10 10 10
pH 10 10 10 10
Residual H»O;, (ppm) 35 476 102 500
Brightness (% ISO) 56.3 60.4 57 61
Kappa 6.7 6.2 6.3 6.2
Viscosity (dm3/kg) 863 883 817 879

15



(a) a first chelating agent selected fromthe group
consi sting of: ethylenediam ne-2ZV, N '-disuccinic

wa@edod/psases hyl gl yci nedi acetic acid, glutam c acPdr/GB2008/051027
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N, N-di acetic acid, imno disuccinic acid and ani ons
and m xtures thereof; and (b), ? second chel ati ng agent
sel ected fromthe group consisting of: diethylene

triam ne pentaacetic acid, ethylenediamne tetraacetic
a%?dcaaléﬁhy$%%%tﬁF8W|ﬁé“be%@%V%eFﬁ?Péﬁé ﬁﬂﬁgbh%%$cr931dual
3GL o 2o AL P05: aBy T b Up £3oh BRLEDT cpbBr Belr PEESELIBMD are
eaching a wood pulp. Preferred features of the
a@p@@tearehas detfidedava bebate&petoedhérbmrstcandlderatlon

Al d th
e R e o ERE AN S B A BPO e Shasls of the

Pk Pu Dbt af ned Byl he pr@cesspof . the first aspect of
the present invention.The invention also provides a
bl eached paper product formed from pul p bl eached by
the. pspsess of the present invention . The process of
the present invention provides significant advantages
over processes in which only one of conponents (a) or

| Resi I r.oxi lLevels in
(g)meghggggal 8%0%%8 wpe ° J%% ﬁ%éﬁﬁ% a brightness of 58.3

oo

ISO was treated in the P-stage as described in table 3.

Table 3

P-Stage

A B C D
Chelate (wt% DTPA) 0 100 0 30
Chelate (wt% EDDS) 0 0 100 70
Dosage Kg/tp - 1 1 1
Time (hr) 90 90 90 90
Temperature (°C) 90 90 30 30
CS (%) 6 6 6 6
H-.0, (Kg/tp) 52.5 52.5 52.5 52.5
oH 8 8 8 8
Residual H;0, (ppm) 731 1182 1122 1258
Brightness (% ISO) 63.9 66.0 63.9 66.9

It can be seen from the above results that the residual
peroxide levels and ISO brightness observed for pulp D are
greater than would have been expected from a consideration
of the weighted average calculated on the basis of the

results from pulp B and pulp C.




the bl eaching conposition at the end of the process
are higher than those obtained using only conponent

W@ 200905393 he envi ronnental benefits of using |PEEGB2008/051027

10

15

| evel s of conponent (b) are considerable. Pulp
bl eached by the process of thg,present invention also
has i nproved properties, for exanple it is brighter. A
suitabl e method for determ ning brightness is |ISO
.Pl¢m?ps - preparation of |aboratory sheets for
t he measurenent of diffuse blue reflectance factor
(1SO brightness) " . For exanple, when neasurenents of
riesicdaliqeer orinde |levelsgor | Barbei ghtmess arfe t@ken, and a

the, present inventars ve found that the results en . .
Ut h E?%?%re@ybﬁ chel |n$a§ge%5 agggor&ﬁﬁﬁgtoathgqeaChlng
psesedts| nvention are superior to those that would be
expected froma consideration of a weighted average of
the results obtained using the individual conponents

n LN Sohodi t enrf ﬂgﬂg
?%%ﬂﬁ%i%uggeﬁggébg§25$ound tgg%gkégpggﬁg? ?oq{ t {}éﬁns a8
eil¢ her ilcodpomentbibend used bndhvcduaklfyr to the Q-stage and

the P-stage.

Table 4

Q-Stage
A B C

Time (min) 30 30 30
Temperature (°C) 50 50 50
CS (%) 7 7 7
Chelate (wt% DTPA) 100 0 30
Chelate (wt% EDDS) 0 100 70
Dosage Kg/tp (as active) 0.5 0.5 0.5
oH 7 7 7

Table 5
P-Stage
Time (hr) 17 17 17
Temperature (°C) 90 30 30
CS (%) 6 6 6
H202 (Kg/tp) 50 50 50
oH 11 11 11
Residual H:0, (ppm) 85 51 85
Brightness 78.3 79.1 79.5

It can be seen from the above results that the residual
peroxide levels and ISO brightness observed for pulp C are

greater than would have been expected from a consideration
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The conposition of the second aspect of the present
invention is useful for stabilising peroxide species,

wo poopasdspx ul ar hydr ogen peroxi de. Thus the i nvReCIL/GBRO08/051027

furtherprovides the use of the conposition of the
second aspect to stabilise a peroxide oxidising agent.
By stabilising we nean to refer to preventing,
reduci ng and inhi biting degradation of the peroxi

de.
ThE (66 OfStHetRVNPISIEISn Gt Fher st ond afsfb%cpasfigt tef the

p£§§§DESiP¥§ﬂt%&Ppiﬁ 2 pubp Pl gachi ng process may show

superi or bl eaching performance conpared to what woul d

be expected from a consideration of the wei ghted

ayera feoi t he conponents when using an equi val ent

anou of “hydrogen peroxide . The use of the

conposition of the second aspect of the present

invention in a pulp bleaching process nmay allow the .
same BcgEcTilng BFEBct {35 be taERit6Fed Wihg a Utdwer following
Igggéifiogggoxide than woul d be needed if an

equi val ent anount of either conponent (a) or conponent

(b) alone were used in the process. The invention wl|

H§%é€$%$$¢%€§£§g§%%ggé with reference to the foll ow ng

Consistency 3%
pH=6.5
Temperature 65° C
15 minutes

Chelant level at 0.lkg/mt as 100% acid

P-Stage Conditions
Consistency 6%

35kg/tp H»,0, as 100% active
pH=11

17hr at 80°C

The results are shown 1n table 6.

Table 6

Molar Ratio (EDDS/DTPA) |Brightness (ISO)

100:0 83
90:10 85.3
715:25 84.7

These results show that the ISO brightness obtained when
using a blend of chelating agents of the present invention

is greater than when only EDDS is used.
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In these exanples, the EDDS was supplied as the [S,
S]- trisodiumsalt and the DTPA as the tetrasodi um

W@ 2000/05BTA was supplied as tetrasodi um salt, MIDEBMAS/051027

supplied as the trisodiumsalt, and DETPMP was

supplied as the heptasodiumsglt. The weight ratios

given refer to the anounts that woul d be present as

the equivalent free acid. Wen dosages are given as
¥Plen?s refers to kil ogrammes of active per tonne

of dry pulp. CS (% refers to the consistency of the

pul p. Exanpl e 1 A chem cal pul p having a Kappa Nunber

ok digenical vistpsheyind 883rdaBtKgsand’/azbki §EOness treated

43.8 % 1 SO.was_treated using a eachi ng ocess.

Siirds' o 1R TR eer P o R 9 Shretny  BRdP  vere
asréessd i hedni romplses ibnanth? wbsehikederint @athes 7 and 8
Q stage and the P-stage. Table 1 Q Stage Table 2

PriSt @geref@ant et Bep § Fo%e t Wed abv el T25%Wes that the

resi dual peroxide |levels and | SO brightness observed

for pulp D are

Table 7
Q-Stage
A B C

Time (min) 45 45 45
Temperature (°C) 85 85 85
CS (%) 4.5 4.5 4.5
Chelate (wt% EDTA) 100 0 25
Chelate (wt% EDDS) 0 100 75
Dosage Kg/tp (as 1 1 1

active)

oH 7.5 7.5 7.5




greater than would have been expected from a
consi deration of the weighted average cal cul ated on

wo beobssds of the results frompulp B and pul pp@/GB2008/051027
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Exanpl e 2 A nechani cal ground wood pul p having a
brightness of 58.3 % 1SO was treated in the P-stage as
described in table 3 . Table P-Stage It can be seen
fromthe above results that the residual peroxide

| evel s and 1 SO bri ght ness s & for pulp D are

ob eqt & than woul d have been expected froma

consi deration of the weighted average cal cul ated on

t he basis of the results frompulp BBand pul® C

Exeanial e A—chona oAl ol bhAayv I/nn

u\ull’.} 7T\ CITOTTT W CAT Pu P L L LILI

6L tha a brightness 4p. 2o81 P \7%’3 t rleat ed” usi
m&%&%]péop@%gs SanprEs @5 ThE PEEp 5
3 conpositons as degcribed | n tabl 4 and §

v(kﬂ:c[‘r)refer to the Qstape and the POstage. 2Tabl ¢ 4

ng a

H-.0, (Kg/tp) 40 40 40
pH 11 11 11
Brightness 75.7 74.3 75.7

It can be seen from the above results that the IS0
brightness observed for pulp C is greater than would have
been expected from a consideration of the weighted average
calculated on the basis of the results from pulp A and

pulp B.

Example 6

A chemical pulp having a brightness 57.2 % ISO was treated
using a bleaching process. Samples of the pulp were
treated with compositions as described in tables 9 and 10

which refer to the Q-stage and the P-stage.



Q Stage Table 5 P-Stage It can be seen fromthe above
results that the residual peroxide |evels and | SO
wedoghsdasess observed for pulp C are greater theer/aseod 051027

have been expected from a consi derati onof the weighted
average cal cul ated on the basis of the results from
pulp A and pulp B . Exanple 4 chem cal pul p was
treated using the foll ow ng caonditions Q St age
Condi tions Consistency 3% S5 91’enperature 65 C 15
gﬁ% - Chel ant level at O lkg/nt as 100% acid P-Stage

ndi tions Consistency 6% 35kg/tp H2ZQ2 as 100% acti ve
pH=1 |

A B C
Time (min) 45 45 45
Temperature (°C) 85 85 85
Cs (%) 4.5 4.5 4.5
Chelate (wt% EDTA) 100 0 32
Chelate (wt% MGDA) 0 100 68
Dosage Kg/tp (as 1 1 1
active)
pH 7.5 7.5 7.5
Table 10
P-Stage
A B C
Time (hr) 2.5 2.5 2.5
Temperature (°C) 85 85 85
Cs (%) 20 20 20
H-.0, (Kg/tp) 40 40 40
pH 11 11 11
Brightness 75.7 73.8 75.8
5
It can be seen from the above results that the
brightness observed for pulp C is greater than would have
been expected from a consideration of the weighted average
calculated on the basis of the results from pulp A and
10 pulp B.



17hr at 800C The results are shown in table 6 . Table
6 These results show that the |1SO brightness obtained

wob@n/0ssdng a bl end of chel ati ng agents of theP@r/esens/ 051027

5

10

invention is greater than when only EDDS is

used. Exanpl e 5 A chenical pul pghaving a brightness

57.2 % 1SO was treated using a bl eaching process.

Sanples of the pulp were treated with conpositions as
dexarPled’in tables 7 and 8 which refer to the Q stage

and the P-stage. Table 7 Q StageTable 8 P-Stage B It

can be seen fromthe above results that the |ISO

b@sifghqam'es@l opskpveavioy pubpidhigegeealer thaROwsakdtreated
have been xlpecte froma conS| ration of. th

wet ght ed aver Hge O cliated on e Hhasi s Cdf ttﬁlg pulp were
resah tSd f o 0t ptbppds ando Pl Ps BdesExapplieif tables 11 and 12

which refer to the Q-stage and the P-stage.

Table 11
Q-Stage
A B c
Time (min) 45 45 45
Temperature (°C) 85 85 85
CS (%) 4.5 4.5 4.5
Chelate (wt% DTPA) 100 0 39
Chelate (wt% MGDA) 0 100 61
Dosage Kg/tp (as 1 1 1
active)
PH 7.5 7.5 7.5
Table 12
P-Stage
A B c
Time (hr) 2.5 2.5 2.5
Temperature (°C) 85 85 85
CS (%) 20 20 20
H,0, (Kg/tp) 40 40 40
PH 11 11 11
Brightness 76.1 73.8 75.4
It can be seen from the above results that the ISO

brightness observed for pulp C is greater than would have



A chem cal pulp having a brightness 57.2 %1 SO was
treated using a bl eaching process. Sanples of the pulp

wowre/0sasent ed with conpositions as descri bed | CT/a@Bk@8/051027
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9 and 10 which refer to the Q stage and the
P-stage. Table 9 Q Stage Table,10 P-Stage B It can be
seen fromthe above results tﬁat the 1 SO bri ght ness

observed for pulp Cis greater than wul d have been
é&%%%t%§P$?%%¢afﬁ%%s?d%P%FF%ﬁr%FlPﬁeoﬁerﬁtEllgbéﬁggéverage

Cé‘éf&:’uf‘é@é’do%nt h@né)a%bélef decFESYILS, 1o O%P&%ptpélén% and
pulp B . Exanple 7 A chem cal pul p having a brightness

SQQQPWBISC)MBS treated using a bl eaching process.
Sanpl es of the pulp were treated with conpositions as
described in tables 11 and 12 which refer to the
Esimpbe afd t he P-stage. Table 11 )-Stage Table 12

A chemical pulp having a brightness 60.2 % ISO was treated
using a bleaching process. Samples of the pulp were
treated with compositions as described in tables 13 and 14
which refer to the Q-stage and the P-stage. Example A is
at 40kg/mt H,0, and Example B at 36kg/mt.

Table 13
Q-Stage
A B

Time (min) 30 30
Temperature (°C) 90 90
CS (%) 9 9
Chelate (wt% DTPA) 100 30
Chelate (wt% EDDS) 0 70
Dosage Kg/tp (as 1 1
active)

oH 5.5 6.5




P-Stage B It can be seen fromthe above results that
the 1 SO brightness observed for pulp Cis greater than
woweubdsdsassebeen expected from a consi derati on pET/GB2008/051027
wei ght ed average cal cul ated on the basis of the
results frompulp A and pulp . Exanple 8 A cheni ca
pul p having a brightness 60. 2 @blSC)mas treated using
a bl eaching process. Sanples of the pulp were treated
wi th conpositions as descrT®elei #4tabl es 13 and 14
whi ch refer, fo the Qstage and the P-stage. Exanple A
is at 40kg/m H2O2 and Exanple B at 36kg/mt. Table 13
Q StageTabl e 14 P-Stage The sane brightness is
obseryed—a BWE i Fxample 9 A
havi|ng bry ghtness|65.1 % | SO was
banpl es of the pulp

|
d

iF]ééted%mfth cgnposi tijpns as dscribed in table
15 CS (%) 12 12
H,0, (Kg/tp) 40 36
oH 11 11
Brightness 85 85

The same brightness is observed at a lower peroxide level.

5 Example 9

oo

A mechanical pulp having a brightness 65.1 ISO was
treated using a bleaching process. Samples of the pulp
were treated with compositions as described in table 15

10 which refers to the P-stage.

Table 15

P-Stage

A B C
Time (hr) 4 4 4
Temperature (°C) 65 65 65
CS (%) 15 15 15
H20: (Kg/tp) 35 35 35
oH 10 10 10
Chelate (Wt 0 100 33
DTPMP)
Chelate (wt% EDDS) 100 0 67
Dosage (kg/mt) 1 1 1
Brightness 72.0 75.5 75.3




which refers to the P-stage. Table 15 P-Stage BlIt can

be seen fromthe above results that the | SO bri ght ness
wo@bmenswos f or pulp Cis greater than woul d haveChesno0s/051027

expected froma consideration of the wei ghted average

cal cul ated on the basis of thszresults frompulp A and

pulp B.Cains 1 . A process for the bleaching of wood

pul p using one or nnre per oxi de OX|d|S|n%_agents

wher €3 t prP6EEss LrRBI ubRs t3eAYFrenteBfl tthe Pt the IS0
%H‘?ﬁtﬁ%éé UBEsQ%v@BeEQE' ng 139ent;s; fo@éﬂéﬂ NGhak aoBld have
first chelating agent seléected fro he group

clonsi stxpgcod erhyl enednanfiaeation- distibei necghted, average

net hyl gl ycinedi aceti ¢ _aci d, I am ¢ ag i.d N.N-diacetic

et YRR B ol Pt e B AN T M LfgE B and
5 tihergeok; and (b) a second chel ating agent sel ected

fromthe group consisting of: diethylene triamne

pent aaceti c acid, ethylenediam ne tetraacetic acid,
di et hyl enetri am ne penta



met hyl ene phosphoni ¢ acid and ani ons and m xtures
thereof. 2 . A process according to claiml1l wherein

wo bmonsdspd of conponent (a) to conponent (b) iBCEGB2008/051027
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| east 0.25:1. 3 . A process according to claim1 or

claim 2 wherein conponent (a),conprises

et hyl enediam ne- , '-disuccinic acid. 4 . A process
according to any precedi ng cl ai mwherein conponent (b)
cohdtMEes diethyl ene triam ne pentaacetic acid. 5. A
process according to any precedi ng clai mwhich

includes a step of treating the pulp with the m xture

of . chebabicrgsadgent stipr ilofectohihe addivioon roflt hesing one or
per oxi de oxid%sinq)agﬁpt"6 . A gr cess.accarding to

ahy” pr eEEACAGOE! ai H Whi TH'Y ncfaaBs™t r FAG TGt heg‘b%l pProcess
W hdlbdes mtxé st ee0f chetnti pglpgents dumiRgubbBecf chelating
bl eaching step in which the peroxide oxidising agent

i 39PreSertPYLS 1 process according to any preceding

cl ai m yphecein the 8H818£i&§r%]g%‘?{toxéﬁ§e9%%§i gfir%% the group
agents is present at a lower level than woul d be
neededst onachi eve thetbafrenbtiéavhnagielNf edi suschgian acid,
eﬁ&%ﬁ? §f§c1gg Pécggigonggggpt glutamic acid N,N-diacetic
acid, imino disuccinic acid and anions and mixtures
thereof; and

(b) a second chelating agent selected from the group
consisting of: diethylene triamine ©pentaacetic acid,
ethylenediamine tetraacetic acid, diethylenetriamine penta

methylene phosphonic acid and anions and mixtures thereof.

2. A process according to c¢laim 1 wherein the ratio of

component (a) to component (b) is at least 0.25:1.

3. A process according to c¢laim 1 or c¢laim 2 wherein
component (a) comprises ethylenediamine-N,N’ -disuccinic

acid.

4. A process according to any preceding c¢laim wherein
component (b) comprises diethylene triamine pentaacetic

acid.

5. A process according to any preceding claim which
includes a step of treating the pulp with the mixture of
chelating agents prior to the addition of the peroxide

oxidising agent.



(a) or conponent (b) alone. 8 . A conposition
conprising: (a) a first chelating agent selected from

WO bmogsasap consi sting of: ethyl enedi am ne- , PCT/GB2008/051027
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"-disuccinic acid, nethylglycinediacetic acid,
glutam c acid N, N-di acetic acgg, i mno disuccinic acid
and anions and m xtures thereo and (b) a second

chelatlng agent selected fromthe group consisting. o
d? eth%léﬂéxﬁﬁﬁhmqﬁ§%ﬁ9W%hcéF1caéﬁ'dpr§Fﬁ¢P€ﬁedFéﬁﬂﬁe which

tfﬁé?@&@é'%r@gkgngmﬁﬂgngﬁiﬁt%héﬂ]Q%ep%mﬁkd?ghgfgeﬁelatlng

phosphoni ¢ acid and ani ons 'and m xtures thereof
'WEE@B@ cfurd ngonbheatilemadfing aytapf iirst whhehattigg peroxide
sel ected fromthe % oup consisting of:

SrRprei i armat  E epfa et chei 6.

nethngIyC|ned|acet|c acid, glutamc acid N, N-diacetic
acid, imno disuccinic aC|d and ani ons and n1xtures
t%er%o?foﬁﬁés(@FCQrgé@@n&Qﬂﬁﬂ%ﬂ@?ﬁF%ﬂﬁﬁﬂ gbiEBtBgerein the

féﬁquﬂg QB?prﬁﬁﬂﬁl ngx BlSQh th¥ @ﬁ@étr'a PEsent at a
pent aaceti c acl t y% enegi am n§ raaceti Cn‘%CI d,

dietvdy| ereetali avhpe peotad be needed to achieve the same
bleaching effect using an equivalent amount of component

(a) or component (b) alone.

8. A composition comprising:

(a) a first chelating agent selected from the group
consisting of: ethylenediamine-N, N’ -disuccinic acid,
methylglycinediacetic acid, glutamic acid N,N-diacetic
acid, imino disuccinic acid and anions and mixtures
thereof; and

(b) a second chelating agent selected from the group
consisting of: diethylene triamine ©pentaacetic acid,
ethylenediamine tetraacetic acid, diethylenetriamine penta

methylene phosphonic acid and anions and mixtures thereof.

9. The use of a combination of:

(a) a first chelating agent selected from the group
consisting of: ethylenediamine-N, N’ -disuccinic acid,
methylglycinediacetic acid, glutamic acid N,N-diacetic
acid, imino disuccinic acid and anions and mixtures
thereof; and

(b) a second chelating agent selected from the group
consisting of: diethylene triamine ©pentaacetic acid,
ethylenediamine tetraacetic acid, diethylenetriamine penta
methylene phosphonic acid and anions and mixtures thereof;

in a process for bleaching a wood pulp.
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met hyl ene phosphoni ¢ acid and ani ons and m xtures
thereof; in a process for bleaching a wood pul p. 10.
whs@oasses di ng to claim9 wherein the bl eachi neCEGBe@S/051027
achi eved by the process is superior to that that would
be expected from a consideration of a wei ghted average
of the results obtained using the individua
conponents (a) and gb) al one. 11. A bl eached_wood. pul
obt ai He® BGCarPiBEess &< adiMaitred¢4f dhytlo? %i%@ﬁ%lﬁgtéffeCt
ach}@veﬁ\P&e%ﬁgengQQQSDQ%DsﬁﬁﬁﬁﬁQhﬁngOtEA@'Hﬁé% would be
wherein the brightness of the pulp is greater than
m@&@@Cb@deﬁp@mt@dC©m@ndar@bnsndefaa|Wﬁlghtadmevghaed of the
avera b he resul t.s obt.ai ned ,usi ag ﬁhe |nd|V|QQa
conpo ‘é%t? %8‘)1“3 d (D)%l ohe TE3V AN e SCHET TS
5 predugtofeormed fromthe pulp of claim1l or cIa|n112 .
14. The use of a conposition as clained in claim8 to
stabilise a peroxide oxidising agent.

11. A bleached wood pulp obtained by a process as claimed

in any of claims 1 to 7.

12. A bleached wood pulp according to claim 11 wherein the
brightness of the pulp 1is greater than would be expected
from a consideration of a weighted average of the results
obtained wusing the individual components (a) and (b)

alone.

15

13. A bleached paper product formed from the pulp of claim

11 or claim 12.

14. The use of a composition as claimed in claim 8 to

stabilise a peroxide oxidising agent.



