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The present invention relates to a method of
bleaching or brightening a web or sheet of pulp
or paper containing substantial proportions of
ground wood fibers and therefore a substantial
amount of natural wood incrustants or ligneous
matter, and particularly to the bleaching of such
webs or sheets by the employment of an alkaline
solution containing a peroxide and a phosphate.

So-called chemical pulps, whether made by the
soda, sulfate or sulfite methods, have been treated
chemically to obtain relatively pure cellulose
fibers from the original wood by the elimination
of the non-cellulosic constituents designated in-
crustants and lignins. “These substantially pure
cellulose fibers, freed of- the .incrustants and
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lignins, may be readily bleached by hypochlorite

or peroxide to. excellent white. . Furthermore,
such bleached chemical wood fibers of pure cellu-
lose retain their coloriand are not readily sub-
ject to reversion of color: or yellowing.

In contrast to the chemical pulps there are :

many types of pulp mixtures which contain all
or a portion of the .incrustations, lignins and
other non-cellulosic. materials. Groundwood is
the best known of this classification. Ground-
wood pulp and other pulps falling under this
classification are herein ‘described as pulps con-
taining groundwood and the fihers of these pulps
contain lignin in amounts’ greatcr than about
5-6% by weight. o

Groundwood fibers contam all the natural in-
crustants and ‘lignins of the original wood.
Groundwood fibers therefore are not of such good
initial white and furthermore are difficult to
bleach by reason of the presence of the ligneous

or other non-cellulosic matter of the original -

wood. Whereas it has-been proposed to bleach
chemical pulps, that is, those pulps substantially
free of the natural incrustants and lignins, with
alkaline peroxide solutions : containing eaustic
soda and sodium' silicate, as for instance by the
methods described in Kauffmann and Wolfe U. S.
Patent No. 2,150,926 and Heritage U..S. Patent
No. 2,125,634, such operations possess little or no
value in the treatment of pulps containing
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groundwood. Relatively good bleaching results -

can be obtained upon ground wood pulp by sub-
Jecting such pulp to special treatments with acid
or hypochlorite under controlled pE conditions
prior to an alkaline peroxide treatment, as more
fully described in -applications for patent . by
Robert L. McEwen, Serial No. 572.255, filed Janu-
ary 10, 1945, now Patent No. 2 465,327, and Serial
No. 576,359, filed" February 5 945' now aban-
doned. :

When - attempts are made to bleach ground:
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woed pulp with bleachmg solutmns of peroxide
and silicate in the. manner employed upon chemi- -
cal pulp as in Heritage or Kauffmann and Wolfe;
little or no bleaching is obtained exeept with
enormous consumbption of peroxide.

It is an object. of .the present invention to
brighten pulp webs Whlch contain ligneous or
other - non-cellulosic . matter in .  considerable
amounts by the employment of an alkaline .
peroxide solution. .

It is therefore an obJect of the mvention to
obtain a relatively high degree of brightening
efficiency upon webs containing relatively high
proportions of ligneous matter or considerable
ground. wood pulp. .

It is also an object of the mventmn to porform
a brightening of webs containing ligneous matter
on paper machines of conventional construction.

In accordance with the present invention, webs
of pulp or paper sheets containing ground wood
fibers, that is, matted or felted sheets of vege-
table fiber which have been formed on a sereen
from a water suspension, are treated with an
alkaline peroxide solution containing a phos-
phate and the sheet or web permitted to bleach
or brighten by the subsequent conjoint action of
the. peroxide and phosphate. The solution may
be applied to one or hoth sides of the web of
sheet and in sufficient quantities to produce the
degree of bleaching desired. The sheet after

" application of the aqueous solution of peroxide

containing a phosphate should éontdin from
about 129 to 250% of water based on the dry
weight of the pulp whereby the sheet is still self-
sustaining while the alkaline agueous solution of

- the peroxide and phosphate should possess an

initial pH of from 9.5 to 11.5. The phosphates
employed should be such that the solutions fall
within the alkaline pH range 9.5 to 11.5, and al-
though frisodium phosphate is the preferred
phosphate, it will be understood that disodium
phosphate may be: employed, as well as DPYIro-~
phosphates, tetraphosphates, and various mix-
tures of these phosphates, the prime considera~
tion being that the initial' pH of the phosphate
solutions used falls in the preferred pH limits.
Although hydrogen per0x1de as such is preferred
as the addition peroxide in order to obtain the
desired pH, it will ‘be understcod that aqueous
peroxide-solutions may be employed. which were
prepared by the use of -alkali metal peroxides,
alkaline earth metal peroxides and other: per-
compounds ‘which can be converted in aqueous
solution to produce active oxygen (or hydrogen
perox1de)

- After the alkaline perox1de solution . contaming:
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a phosphate has been applied to the pulp web
or paper sheet, the pH of the resulting sheet will
be found to be about 9.5 to 10.5, and as bleaching
proceeds, the pH of the sheet will have been
found to diopito a ‘poirit:below: about.pH 8. The
bleaching  imay be effected at room temperature
or at elevated temperatures under conditions

5.

wherein the action of the peroxide solution‘is -
accelerated by evaporation of-considerable mois- - :

ture from the matted or felted sheet made of

fibers containing groundwdod: "The:method “of -

applying the bleaching sélution:is-any ‘method -

providing even distribution of the solution over
the surface of the sheet to be treated, and such
application may be made by fieans of ‘a‘spray

or by padding rolls, although it will be found:in -
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practice that the latter method will generally

be preferred.

Although sodium silicate is preferred as an ad-
“dition agent generslly-when employing hydrogen
peraxide for the bleaching of cellulosic materials,
‘it!is quite ‘surprising that when. such solitions
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‘are employed to brighten-unified webs or sheets .

of lignin containing materidls ‘and the solution
Adried. into. the . sheét, little or no. increase in
hbrightness of the sheet results and 'in some in-
Starices the color of the.paper is.actually Iower.
Tt is also very surprising and not fully. under-
_stood, that radically different résults are obtained
.on.'the-same tybes. of -materials containing lignin
when. silicate. of soda is used in conventional
pulp bleaching methods as contrasted to-the web
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bleaching meéthod. It was just as unexpected : -

that phosphates. used in.conventional pulp bleach-~
‘ing methods prodiiced very poor.results whereas
extremely. good . results. were obtained when used
for the -web. hleaching .methed. . Other alkalies
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such as..caustic .soda, .soda .ash, behaved very: -

similarly to silieate -of soda when. used in the
bleaching. of .lignin .containing webs. Where
sheets. .confiaining .substantially no. lignin are

treated with. .peroxide selutions: ccontaining sili-

eate;-excellent -brightening action results.

The -following .examples -are.«given as .merely
JHustrative-of the invention.-and .are not. to be
-deemed -limitative theneof, -as-it- will -he -under-
stood that-departures in conecentration, time of
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4reatment,.speed of operation; ete.,-may-be varied .

.considerably-without departing from the scope-of
the'invention:

Erample T
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A pulp- furnish- containing 60%- -unbleached --.

groundwoeod, 40% unbleached sulfite along with
‘clay, ‘size ‘and ‘glurm *Was formed-into a sheet on
the 'wire ‘of g ‘paper machine, passed through
presses and:at-35% consistency-impregnated with
the ‘Bleaching solution -pribr to :passage -of the
shiest over the driers. The-solution consisted-of
hydrogen ‘peroxide “andi -trisodium- phosphate -in
5. .concentration which Tesulted in the: appliea-
tion: to ‘the sheet ‘of :2:09% hydrogen peroxide
@7:5%) and 2:0% -tiisodium ‘phosphate, both
Based on the dry weight of the pulp. The sheet
was Tun ‘at 200 feet per minute-and was on the
driers.for a period of I'minute. After passageover
the:driers, brightness determinations were made
o1 'the papér sheet and ‘were found to be -an
average of .65.3 “units as measured on g -Hunter
-photoelectric .coloriimeter; Brightnesses made-on
paper prepared’in.the 'same way from the same
1ot of ‘pulp ‘whichhad notbeen impregnated with
the bleaching chemicals was found to average:55:8
iits 'when :measured on ‘the:ssames inStrument.
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Thus a brightness increase of 9.5 brightness units
was obtained by this treatment.

Ezxzample I
As ‘an éxaniple of the MieMciency of previous

: known fermulations whensearried out in-the same

manner as above described is shown in the fol-

-lowing example: A pulp sheet prepared from the

.same lot of-pulp-as described above and formed

 "in "the Same ‘manner, was impregnated with a
" solution’of hydrogéniperoxide and silicate of soda
“at“a’ concentratién: which permitted the impreg-

nation of ‘the-$heet with 2% hydrogen peroxide
(275%) and "0.:7% silicate of soda (42° Bé.).

~After this.sheetrwas impregnated and passed over
" tHe-driers as in Example I, the dried sheet was

measured for brightness in the same manner as in
‘the ‘former example. .This sheet was found to
have a brightness of 56.3 units whereas the un-
“trested ‘sheet ‘had “a “brighttiess of '55.8, thus a

‘brightness ‘inéredse’ ‘of only 05 bnghtness«umts

“Was obtained.

‘In-order to show e uﬁusual éffect of peroxide
*$olutions containifig ‘phosp’hates “when dried “in
‘the: plilp-$heet, ‘Exaniple ITTE §s ‘givén ‘Which *will
contrast‘ w1th alkahes oisl’fer than phospl'fates used

and V)
. ‘Example 111
?‘Aipurp=r‘$heét conbvainide 709 unbléactied:sul-
ﬁte ands 30% ground%rooa* was fdrﬂ'fed fontas ;iaper

‘tlon of such c0ncentm’c1m that 117 hydrogen
‘peroxide (V5% and 1% trisodium rphosplidte
fvere dpplied to-tHe sheédt -vh:a dry basis. -Appli-
cation’ was ‘indde o rone ‘surface, and ‘the shest
was dried dafter’impregngtion. The' brlgm;nem of
th_e bleached‘isheet W.as

‘fmmd to be 65 5 a“:s meas-

untreated sheet had a: rfghtness of ‘55 5, thusa
brightiess increnigiit’of '10.3 Units was-obtained.

-Example IV

A pulp sheet, @s in Example I, was impreg-
nated on oHe - surface with -a -solutfon -of such
‘a ‘coreentration that 1% ‘hydrogen: -peroxide
(IT59%) dnd 1% "caustic WaOH: were ‘applied to
the sheet on a dry basis. After drying, tlfe -SHeet
was tiéastired: for biightness dnd was found to
be53.7. Tiils a168s of 1i5:points ‘rasultéd.

ExampleV

A pulp-sheet, ‘as “in Wxariples ‘TIT @nd IV, ‘was
trédted with ‘s §olution 6f suitable ‘coneentra-
fion -sueh “that 1% hydrogen peroxide (27.59%)
antl 0:45% ‘sodiuith carboudte were ‘added, ‘based
oh ‘the Wweight of ‘the sheet. -After drjing, ‘the
shedt ‘was medstured for brighthness in the saiie
way ‘as deésciibed heretoforedhd it
58.6' or a brightress fhiéietitent of only T4 bnght-
Yiessiunits. -

F¥om the foregoing; ‘it Wil “be ‘apparet that
‘the ¢onjointaction 6f pemkide “nd ‘Phosphate is
Hnighe in its effect upbihrWwebs ‘or sSheets con-
tainitig fibers made fom Aighin dontaining pllp;
slich ‘gs ‘groundwood ‘and *therefore ‘which con-
tdin substantial ‘proportions. of the natuaral in-
crustants. :0f "the “wood. - “Th 'general, “the hgmn
content is above:gbout 5-46:69% by weight based
on: ‘the ‘dry fber content '6f the sheet

What is claiméd is:

T, “Fhe niettod of:bleseHing: ground ‘wood fibers
which comprises felting the fibers into a “Wekr
from: 4. whter Suspefision coutaining Such. fibéls,
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dewatering the web to a water content of less
than about 250% on an oven dry pulp basis
whereby the web is self-sustaining and thereafter
applying to at least one face of the pulp web
sufficient of an aqueous alkaline bleaching solu-
tion to produce the desired degree of bleach in
the web, said solution consisting of hydrogen
peroxide and a soluble phosphate of an alkali
metal as the essential ingredients, the latter com-
pound producing a pH therein in the range
PH 9.5 to 11.5.

2. The method of bleaching ground wood fibers
which comprises felting the fibers into a web
from a water suspension containing such fibers,
dewatering the web to a water content of less
than about 250% on an oven dried pulp basis
whereby the web is self-sustaining and thereafter
applying to at least one face of the pulp web
sufficient of an aqueous alkaline bleaching solu-

tion to produce the desired degree of bleaching .

in the web, said solution consisting of hydrogen
peroxide and a soluble phosphate of an alkali
metal as the essential ingredients, the latter com-
pound producing a pH therein in the range
PH 9.5 to 11.5 and subsequent to such application
removing additional water from the web by
evaporation.

ROBERT L. McEWEN.

FRED R. SHELDON.
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