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This invention relates to improvements in 
the bleaching and puri?cation of ?brous ma 
terials and especially of chemical pulp de 
rived from wood and similar ?brous ma 

5 terials including jute, bamboo, cotton hn 
ters and the like. . 
More particularly the invention relates to 

the art of bleaching or purifying ?brous ma 
terials in which the bleaching material is 

10 added to the ?brous material in successive 
portions; and particularly to such a process 
in which a reactive chlorine-containing com 
pound is used in the ?rst stage of the bleach 
ing treatment and soluble compounds are 
removed from the ?brous material between 
two successive bleaching or purifying treat 
ments. 7 

, This application is a continuation in part 
' of our co-pending applicationsyand par 
ticularly of our U. S. application Serial No. 
449,245, ?led March 2, 1921; our U. S. ap 
plication Serial No. 544,322, ?led March 
v16th, 1922. This application is in part a 
continuation of our co-pending applications 
Serial Nos. 449,245, ?led March 2, 1921; 
481,146 and 481,147 ?led June 28, 1921; 261, 
696, ?led March 14, 1928; 261,697, ?led 
March 14, 1928; and 544,322, ?led March 16, 
1922, Serial No. 261,698, ?led March 14, 
1928. 
In heretofore known methods of bleaching 

chemical pulp derived from wood .with 
chlorine or chlorine-containing compounds, 
the bleaching agent, such for example, as a 
hypochlorite or bleaching powder, has been 
used upon the cellulosic material in a’ single 
stage. In the treatment of unbleached wood 
pulp, particularly where the cooking treat 
ment has not removed all non-?brous mat 
ter, as in the case of so-called kraft pulp 
produced from pines, the treatment by here 
tofore known bleaching processes is either 
insu?icient to produce a good and strong 
white pulp orit may be so drastic that the 
cellulosic ?bres are weakened and oxidized 
to a commercially prohibitive extent with a 
consequent reduction of the yield and quality 
of the product. In order‘to bleach such pulp 
to a high white in a single stage with the 
usual bleaching powder liquor, the action of 

cellulose, or with more or 

the bleaching agent upon the ?bres may be 
su?iciently severe to injure the ?bres, with 
production of oxidation products e. g. oxy 

ess profound mod 
i?cation of part of the cellulose of the ?bres, 
e. g., with resulting increase in the propor 
tion of beta and gamma cellulose to alpha 
cellulose, etc.‘ ' 
The vpresent invention includes an im 

proved bleaching process which is carried 
out in two or more stages, in which the pulp 
is subjected in the ?rst stage to the action of 
a reactive chlorine-containing compound, 
with or without other reactive bleaching 
agents, a portion only of the total amount of 
bleaching or-.purifying material usually be 
ing furnished to the ?brous material in the 
?rst stage of the complete process, and in a 
subsequent stage the bleaching or purifying 
of the ?brous material is continued by- treat 
ment thereof with an alkaline liquor, e. g., 
a solution to which sodium peroxide,'and/or 
sodium perborate, has been supplied. 

This process is particularly advantageous 
fortreating and more speci?cally for bleach 
ing those resistant cellulosic ?brous mate 
rials which bear a non-?brous organic con~ 
tent of a nature such that treatment thereof 
with free chlorine renders only a part there 
of readily soluble in water and leaves a rel 
atively insoluble part thereof with the ?bres, 
which may, however, be readily bleached by 
a suitable subsequent treatment, such as an 
alkaline bleaching treatment with liquor 
supplied with sodium peroxide, sodium per 
borate, or sodium or postassium perman 
ganate. , < 

The particularly advantageous results ob 
tainable by the process of the present in 
vention seems to be due at least in part to 
the‘ use of an‘alkaline liquor for the treat 
ment of partially-bleached ?brous material 
resulting from the ?rst stage of the bleach 
ing treatment. At any rate, we have found 
that important advantages are attained 
when the pulp, after the preliminary bleach 
ing, is‘ treated with a solution containing an 
alkali, e. g., sodium hydroxide. Therefore 
we prefer to use alkaline reagents capable of 
supplying alkaline compounds, e. g., sodium 100 
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\ 
hydroxide, in the liquor used the ‘?nal 
stage of the bleaching or purifying process. 
We have found that very good results are ob 
tainable when sodium peroxide or/and 
sodium perborate is suppliedto the li uor 
used for treating the partially bleac ed 
.?brous material. Sodium peroxide is espe 
ciall desirable owing to the fact that it is 
capa le of supplying sodium hydroxide and 
an oxidizing compound to the liquor. 
While our invention is in no way to be 

limited to such theory, it seems probable 
that the treatment with strongly alkaline 
solutions converts into soluble compounds 
normally insoluble material formed by the 
preliminary bleaching treatment; and, ar-' 
ticularly" in the case of pulp produce by 
digestion with cooking liquors which do not 
contain large amounts of strong alkali, this 
treatment may also solubilize compounds 
formed or left on the ?bers by the digesting 
treatment. 
According to the present invention, we 

avoid certain of the objections to bleaching 
chemical wood pulps with the usual chlorine. 
containing compounds and we are enabled 
to produce a high white cellulose product 
of good strength, thus making it suitable 
for man purposes for which cellulose 
bleached by former methods has been found 
less satisfactory. According to the present 
invention, we may employ in the bleaching 
o eration a solution containing a reactive 
chlorine-containing compound either alone 
or in the resence of other suitable com 
pounds. e have found that if such agents 
or reagents are added in successive stages 
that an economy in the amount of bleaching 
reaglents may be effected and a su erior 
gra e or quality of bleached pulp may ob 
tained, particularly when the partially 
bleached ?brous material resulting rom the 
?rst stage is separated from the resulting 
bleach residues, etc. 
The ?rst stage can be carried out by add 

ing a ortion of the bleaching‘ material, for 
examp e, a solution of bleachmg owder or 
any other suitable alkaline hypoch orite, and 
permitting it to exert its bleaching action 
upon the ?brous material, such as chemical 
wood pulp, then removing from the par 
tially bleached ?brous material, soluble 
compounds resulting from this bleaching op 
eration, by dewatering and/or washing, or 
otherwise. Another ortion of the same or 
another kind of bleaching agent may be used 
on this ?brous material 1n a subsequent 
stage. Thus the partially bleached ?brous 
material may be treated with a liquor sup 
plied with sodium peroxide, sodium per 
borate, etc. 
When only a small or moderate amount 

of bleaching material is used in such ?rst or 
preliminary partial bleaching treatment, 
there appear to be produced compounds 

which are water-soluble and may be color 
less and some of which are not full oxi 
dized. These compounds can be su stan 
tially removed from the ?brous material by 
the washing or dewatering operation, or 
otherwise, so that a reduced amount will be 
present with the ?brous material during the 
subsequent treatment. 
We have found that chemical pulps ob 

tained, for example, by the soda, sul?te and 
sulfate processes, so-called, are not only! 
given a white color, but retain‘ their white 
color much better and longer when bleached 
according to the process of the present in 
vention than when bleached by chlorine or a' 
hypochlorite in a single-stage, i. e. accord 
ing to the common methods of bleaching. 
The "advantage of increased permanence of 
whiteness of the bleached pulp is a charac 
teristic advantage of the present invention, 
as compared to pulps bleached‘ by bleaching 
powder liquor in the customary single-stage 
method of bleaching. 
The invention will be further illustrated 

by the following more detailed description 
of certain applications thereof, but it will 
be understood that the invention is not limit 
ed thereto. 
The improved process of the present in 

vention is of more or less general applica- . 
tion. It is particularly advantageous for 
bleaching chemical pulp from wood that 
is di?icult to bleach to a high white by a 
single stage treatment with ordinary bleach 
ing powder or calcium hypochlorite liquor, 
without commercially objectionable injury to 
the ?bers. The process is of special value as 
applied to chemical pulp produced by cook 
ing wood with alkaline ‘cooking liquors, such 
as pulp made by the so-called soda process 
or the so-called sulfate process or modi?ca 
tions thereof. It is also of special value for 
the bleaching of chemical pulp produced, 
according to our improved processes, set 
forth in our prior companion applications, 
Serial No. 43%,720, ?led January 3, 1921, 
No. 481,146 ‘and No. 481,147, ?led June 28, 
1921 and our U. S. Patent #1,651,665, in 
which wood is cooked with a cooking liquor 
made up essentially of normal sodium sul 
?te, or of a mixture of reagents such as 
caustic soda, sodium sul?de, and/or sodium 
thiosulfate, and sodium sul?te in varying 
proportions, with the caustic soda either ab 
sent (or present in regulated amount such 
that the ?bers are not seriously injured dur 
ing the cooking operation. When certain 
woods, such as pines, are cooked with a cook 
in liquor so as to produce strong chemical 
pu p, the reaction of the cooking liquor upon 
the wood, with resulting conversion of a 
considerable portion of the wood into solu~v 
ble compounds, sometimes leaves the un 
bleached ?brous material in such a condi 
tion that a considerable amount of reagent, 
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such as bleaching powder, is necessary to 
bleach them. effectively, while an elevated 
temperature may also be necessary.- The 
use of a strong alkaline hypochlorite solution 
upon such material at an elevated tempera 
ture may injure the ?bers to an objection 
able degree, e. g.,' above 100° C. 
Pulp may be prepared from jack-pine or 

loblolly-pine, or pines of a similar charac 
ter, by cooking the pine wood chips with a 
cooking liquor containing a preponderating 
amount of caustic soda and a lesser amount 
of sodium sul?de, for example, 15 parts by 
weight of caustic soda and 5 parts by weight 
of sodium sul?de per 100 parts by weight 
of wood (?gured .on bone-drylbasis) at a 
temperature corresponding to saturated 
steam pressure of 110 lbs., for a period of 
6 hours. The resulting pulp may be freed 
from the residual liquor and washed in the 
usual way. It may be then diluted with 
su?icient cool water to enable it to be readi 
l handled (e. g., containing 1 to 5 parts of 
?ybres in 100 parts of the diluted material) 
and thereafter this thin or ?owable pulp 
may be- treated with chlorine by adding a 
hypochlorite solution (e. g., bleaching pow 
der) and liberating chlorine or hypochlorous 
acid therefrom by means of added mineral 
acid, such as hydrochloric acid or sulfuric 
acid. A moderate amount of chlorine may 
be thus'used, for- example, 5 to 10 pounds 
(more or less) of bleaching powder per 100 
pounds of pulp (air-dry basis) together 
with sufficient mineral acid to give a suitable 
acid reaction. Instead of producing chlo- 
rine or hypochlorous acidin this way, chlo 
rine gas can be directly introduced into 
the mixture of ?bers and water and ab 
sorbed by the pulp. This chlorine treatment 
can be carried out at ordinary atmospheric 
temperature and requires but a few minutes 
for its completion, care being taken to uni 
formly treat the pulp and utilize the chlo 
rine in an economical manner. 
After this preliminary acid bleaching 

treatment, excess liquor is advantageously 
removed, for example, by means of a suitable 
pulp-thickening device, and the pulp is pref 
erably washed to remove a considerable part 
of such dissolved organic matter as may be 
contained therein. The pulp is then sub 
jected to a further bleaching operation, 
which is advantageously carried out in the 
presence of an alkaline liquor. For‘ ex 
ample, the bleaching liquor for the latter 
bleaching treatment may be supplied with a 
suitable ' alkaline hypochlorite, such as 
bleaching powder‘, or/and it may be sup 
plied with sodium peroxide, sodium per 
borate, etc. The amount of bleaching ma 
terial required for completing the bleaching 
treatment can usually be materially de 
creased'from that commonly used, i. e. when 
a single stage bleaching treatment with 

'the bleaching can 

rial 

3 

bleaching fpowder liquor is employed. The 
amount 0 bleaching material supplied to 
the ?brous material in such second stage. 
may, for example, be the equivalent of 10 
pounds (more or less) of bleaching powder 
per 100 pounds of pulp (air-dry basis) and 

e promoted byyheating 
the admixed pulp and bleaching liquor to 
a moderate degree. The temperature dur 
1ng such treatment should not be allowed to 
exceed the boiling point of the liquor at at 
mospheric pressure. When the bleaching 
operation is thus completed, the pulp may 
be washed to free it from the residual solu 
tion. It is then ready for further use as 
a bleached pulp. , 
‘The bleaching of such pine pulp in the 
manner-above described has been found to 
provide a~ good strong white pulp which 
holds its color satisfactorily even upon pro 
longed exposure to air. When the pulp is 
made with a cooling liquor, such as a cook 
ing liquor containing a preponderating 
amount of normal sodium sul?te with or 
without a moderate amount of other suit 
able digesting agent, which is without seri 
ously objectiona le action upon the ?bres, 
'the_ resulting pulp will contain stron ?bres 
WhlCh may be thus bleached tova satis actory. 
white color, without undue injury. 

- An active chlorine-containing reagent 
which is capable of oxidizing some organic 
constituents and of chlorinating some or 
ganic constituents may readily be formed 

' in place when a mixture of unbleached chem 
ical pulp derived from wood, water and al 

- kaline hypochlorite solution is treated with 
a suitable mineral acid, e. g. dilute hydro 
chloric acid, so as to decompose the alka~ 
line hypochlorite and render the liquor in 
the mixture acid to litmus. ' 
We have found that it is advantageous, 

when employing bleaching liquors capable 
of oxidizing non-?brous-organic matter as 
sociatedwith ?brous material derived from 
wood, for example‘, chemical pulp, to so con 
duct the ?rst or preliminary bleaching stage 
that all or substantially all of the oxidiz-, 
ing power of the bleaching a ent or agents 
added in regulated amount less than suf 
?cient for the entire amount of oxidation 
to be effected) is utilized before the result 
ing liquor and its dissolved constituents are 
removed from the resulting ?brous material, 
and further, so that such liquor when re 
moved from such partially bleached mate 

(?brous), . contains organic matter 
which is capable of reacting with oxygen de 
rived from a permanganate such as potassi 
um permanganate. For example, by treat 
ing such unbleached chemical pulp with 
chlorine alone, or with a hypochlorite alone, 
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in any other ‘manner, but with the 
amount of such reagent or reagents em 
loyed in the ?rst stage or preliminary 
leaching treatment being less, such as for 

example, one-half, more or less, than the 
entire amount of bleaching‘ agent _or agents 
needed for the desired total degree of 
bleaching, and consuming all- or substan 
tiall ‘all of such reagent or reagents (sup 
plie in the ?rst stage) in reaction or re 
actions with organic matter thereof, the re 
sulting liquor will in most cases, if _not all, 
contain some organic matter which is capa 
ble of reacting with oxygen from a dissolved 
oxidizing agent such as potassium perman 

By removing such a liquor from 
the partially bleached ?brous material, and 
articularly if the ?brous material is washed 

before the second treatment, such oxidizable 
organic matter is removed from the ?brous 
material before the second or subsequent 
addition of bleaching agent or agents 1s 
made thereto. Thus we have made it pos 
sible to reduce the amount of bleaching 
agent or agents required for the complete 
bleaching process. _ 
The improved process of the present 1n 

vention makes it possible to economize 1n the 
amount of steam required for the bleaching 
operation, as well» as enabling a reduction to 
be effected in the amount of bleaching re 
agent required, and permits the production 
of superior bleached products in case of 
chemical pulps, for example such chemical 
pulp as can be obtained by digesting p1ne 
chips with a sodium sul?te digestingliquor 
until the encrusting matter is solubilize'd to 
such an extent as to permit of converting 
the residue of the chips into chemical pulp 
by the usual blowing of the digester con 
tents into a blow pit. Such chemical pulp 
can be subjected to a subsequent treatment 
by means of a liquor supplied with sodi 
um hydroxide so as to remove some of the 
resinous or pitchy ingredients, etc., which 
have not been completely removed by the 
digesting treatment. ‘ Such pulp-making and 
treating operation is more fully described in 
our former application, Serial No. 481,147, 
?led June 28, 1921. WVhen the pulp-making 
and pulp-treating operation of such former 
application is combined with the bleaching 
and re?ning or purifying treatment of the 
present invention, bleached pulp of high 
white, characterized by ?bres of relatively 
great strength as compared with pulp from 
ine produced and bleached by the hereto 
ore known‘ methods, may be readily ob 

tained. Such pulps are new and distinct 
commercial products. In particular, such 
pulps may have a relatively large amount 
of alpha cellulose, such as around 90% or 
even more, and the bleached ?bres are rela 
tively very durable and resistant to mechan 
ical action such as beating, etc. Such 

_ messes 

bleached pulps substantially retain their 
whiteness when exposed to air. 
The preliminary treatment of the pulp 

with chlorine can be e?'ected by introduc 
in free chlorine or chlorinated water or an 
acld hypochlorite solution into a thin pulp, 
or by producing such compound therein. 
The resultin pulp may then be delivered 
to a thickening device, which is advanta 
geously of acid-resistant construction, al 
though the liquor may be rendered non-acid 
after the chlorine has been substantially 
fully used up and before it reaches the 
thickening device. Soda or lime may be 
‘used for ?xing any remaining free acid. 
The chlorine acts upon unbleached pulp 
very rapidly even at ordinary temperatures 
so that its required work (and any subse 
quent treatment with soda or lime) can be 
?nished before the chlorine~treated pulp has 
reached the thickener. The thickening may, 
for example, be done in a Belmar bleacher 
(so-called) equipped with a suitable drum 
washer, or in other suitable thickening de 
vice. By subjecting the pulp to a prelim 
inary chlorine or acid hypochlorite treat 
ment in this way, a special bleaching o - 
eration may be avoided, in so far as the thic { 
ening and the removal of the residual acid 
or non-acid bleach liquor takes place at the 
same time. The preliminary bleaching 
treatment and liquor removal appear to al 
ter or remove certain resistant organic mat 
ter present so that the subsequent bleach 
ing, for example, with chloride of lime liquor, 
can be carried out at a moderate tempera 
ture, thereby permitting a saving in steam 
for heating, while giving an improved 
bleached pulp which has not been subjected 
to the in]urious action of a stronger alka 
line bleach liquor at high temperatures, e. 
g., substantially higher than 100° C. The 
bleached pulp accordingly may have an im 
proved color as well as improved proper-v 
ties in other respects, and the bleached pulp 
obtained, e. g., from pines, is usually very 
different from such pulps bleached by the 
usual single-stage bleaching method with 
bleaching powder liquor. 
According to another application of the 

invention, the preliminary bleaching opera 
tion can be carried out by adding to and ad 
mixing with the' pulp chloride of lime solu 
tion or sodium hypochlorite solution in 
amount suf?cient to bleach a substantial 
amount of the pulp but advantageously less 
‘than enoughv for complete bleaching, and 
thereafter adding and admixing a limited 
and regulated amount of acid sufficient to 
give the pulp a mildly acid reaction and to ' 
liberate chlorine or hypochlorous acid, and, 
after the ?rst bleaching treatment, a pre 
determined amount of alkali (such as lime 
or soda) can be added in amount su?icient 
to give the pulp a mildly alkaline reaction, 
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ing material, such as sodium peroxide, so 
dium perborate and/or an alkaline hypoohlo 
rite, to complete the bleaching operation, 
and then moderately heating the pulp and 
liquor during the latter bleaching treatment 
but maintaining the liquor throughout such 
treatment at temperatures not exceeding its 
boiling point at atmospheric pressure. 
We consider it more advantageous, how 

ever, to subject the pulp to a dewatering and 
washing operation after the ' ?rst-stage 
bleaching treatment and before the subse 
quent alkaline bleaching treatment, in order 
to remove certain obj ectlonable matters from 
the pulp before adding the bleaching liquo 
for the second bleaching treatment. _ \ 
Pulp which is difficult to bleach with an 

alkaline hypochlorite in a single stage (e. 
g., a solution of bleaching owder) can nev- ' 
ertheless be readily bleac ed by the im 
proved multiple-stage treatment of the pres 
ent invention. For example, we have found 
that kraft pulp, produced from a spruce or 
pine by the sulfate process (so-called) and 
which was di?icult to bleach to a high white 
in the ordinary manner with bleaching pow 
der liquor, could be readily bleached to a 
strong white pulp by the ‘present process. 
We have also found that pulp from Canada 
jack-pine, Minnesota jack-pine, Virginia 
loblolly pine, yellow pine, etc., (produced by 
means of a. cooking liquor comprising a lim 
ited amount of caustic soda and lesser 
amounts of sodium sul?de and sodium sul 
?te) could be readily bleached by our new 
method to a high white strong pulp by 
means of a moderate amount of reactive 
chlorine-containing bleaching agent. ' 
Chemical pulps derived from, for instance, 

jack pine or loblolly pine, are impaired in 
strength or yield, usually both, if the cook 
ing operation is so conducted with cooking 
liquor carrying a large amount of caustic 
soda as to produce pulps readily bleached 
to a high white in a single-stage bleaching. 
operation with the usual bleaching powder 
liquors. The process of the present inven 
tion enables us to produce from such woods 
?nished pulps of high white with less im 
pairment. '_ 

I It is a further advantage of the present 
invention that it makes possible the satis 
factory bleaching of chemical pulp from 
wood produced by what is commonly ‘known 
as the short-time or quick-cook method, that 
is, vby carrying out the cook with cooking 
liquors of various degrees of strength or of 
concentration, pressure, temperature and 
time, and terminating the cook without car 
rying it to completion. Such pulp, produced 
by the short-time or quick-cook method, so 
called, cannot be readily and satisfactorily 
bleached by ordinary bleaching methods, and 
usually results in a bleached product of in 

ferior uality. We have found, however, 
that suc pulp, which heretofore would be 
considered under-cooked and di?icult _'to 
bleach by common bleaching methods can 
advantageously be bleached by the process 
of the present invention and brought to a 
good white color with materially less injury 
to the stock than with methods of bleaching ' 
heretofore commonl used. The present in 
vention makes possi le therefore the produc 
tion of a satisfactory bleached pulp from 
under-cooked stock, thus avoiding the neces 
sity in many cases of continuin the cooking 
operation for the normal perio of ‘time, etc. 
The cutting down of the time of the cooking 
operation makes possible a material increase 
in the number of digestions which can be 
carried out ina given apparatus, and corre 
spondingly increases the producing capacity 
of the digesters over the usual practice in the 
art. We accordingly include and claim as a 
part of our inventlon the production and 
bleaching of such ‘under-cooked pulp by 
treating such pulp in the manner herein 
described. . 

‘The latter stage of the multiple-stage 
bleaching process can ‘be carried out at or 
dinary temperature if a somewhat increased 
time is permitted for the bleaching opera 
tion, especially with pulp such as poplar 
pulp made by the soda process and spruce 
pulp made by the so-called (acid) sul?te 
process, although it is usually better to 
warm the pulp and admixed liquor to a 
moderate degree. Bleached pulps of excel 
lent white color can be thus obtained, with 
relatively decreased injury to the pulp, in 
that the process avoids the severe treatment 
with strong alkaline hypochlorite liquors 
at relatively high temperature such as tends 
to oxidize the pulp with resulting produc 
tion of oxy-cellulose or to modify the pulp 
with resulting production of high amounts 
of beta and gamma cellulose, etc. The lat 
ter‘sta-ge of the bleaching process can be 
carried out by the addition of sodium per 
borate, sodium peroxide or by permanga 
nates, for example, by sodium or potassium 
permanganate, using either an alkaline solu 
tion or one which is made acid by the addi 
tion of a suitable acid in su?icient amount. 
When an alkaline permanganate solution 
is employed the pulp preferably should be 
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warmed somewhat to facilitate or expedite , 
the bleaching operation. When an acid solu 
tion is used, the bleaching takes place readily 
at ordinary temperatures although a moder 
ate heating may be employed. The man-. 
ganese compound deposited on the ?bers 
can be readily removed with a solution sup 
plied with sodiumsul?te, or bisul?te, and 
sulfuric acid, or by a solution of sulfurous 
acid, and the pulp can then be freed from 
dissolved reagents by washing. 
Instead of'using chlorine or an active 
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chlorine-containing reagent alone in the ?rst 
step, composite b 
employed which “contain a manganate _or 
permanganate, in addition to such active 
chlorine-containing reagent. For example, 
a liquor containing from about one-fourth 
part to about three parts, more or less, of 
sodium perman anate or its equivalent, and 
about one-fourt to ?fteen or twenty parts 
of ‘sodium hylpochlorite or its chemicalv 
equivalent, suc amounts of bleachin re 

' agents being based on the air-dry weig t of 
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the pul , such as chemical wood pul . The 
particu ar ratios of such reagents ‘wit in the 
limits named above‘ may be chosen in each 
case according to the desired degree of 
bleaching and the material which is to be 
bleached. A portion of such liquor, ordi 
na'rily about one-half, more or less, may be 
added to the pul for the ?rst stage of the 
process and is le t in contact with the pulp 
until substantially all of the bleaching re 
agents have been used up. The spent liquor 
is then separated from the pulp and the lat 
ter referably washed to remove soluble 
oxidizable compounds. The remainder of 
the bleach liquor is then added to the ?brous 
material and the bleaching carried to the 
necessary or desired degree. The hypo 
chlorite in such bleach liquor appears to 
act in a somewhat different and more ad 
vantageous manner than when used alone, 
while the action of the permanganate is 
supplemented by the action of the hypo 
chlorite so that a lesser amount of per 
manganate need be used than if it were used 
alone. When a two-stage bleaching treat 
ment is carried out with such composite 
liquors, they may be either acid or alkaline, 
but that used in the second stage is advan 
tageously alkaline, particularly when the 
bleaching liquor in the ?nal bleaching stage 
is supplied with sodium peroxide or sodium 
perborate. 
Short leaf pine, cotton linters, black gum, 

red gum, tupelo gum, chestnut, white oak, 
black oak, red oak, hickory, birch, beech, 
maple, bamboo, popular, jute, spruce and 
balsam, have been pulped by our pulping 
process and the pulps thus produced have 
been bleached by one or more of the pro 
cesses of .the present invention and in each 
instance high white strong pulps were ob 
tained. V r 

It will be seen that the resent invention 
comprises a multiple-stage leaching process 
in which bleaching liquors are used contain 
ing active chlorine-containing reagents, such 
as hypochlorite, in which the spent liquor 
from the ?rst stage is preferably and ad 
vantageously removed, as far as practicable, 
.from the pulp before the second bleaching 
stage of the process is commenced. The sec 
ond bleaching stage of the process may be 
carried out either with the same type or with 

caching liquors may be 
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a different type of bleaching liquor from 
that which is used in the ?rst stage and may 
be carried out either at ordinary tempera 
tures for a su?icient time or advantageously ' 
with moderate warming of the solution. 
The ?nal bleaching operation can also be 
carried out with sodium perborate, sodium 
peroxide, or sodium or potassium permanga~ 
nate (with or without sulfuric acid) with 
subsequent treatment of the pulp with so 
dium bisul?te and sulfuric acid, or a solu 
tion of sulfurous acid followed by a wash 
ing operation. 

hen sodium peroxide is utilized in the 
?nal bleaching stage of the rocess, we pre 
fer to add it to a liquor w ich is substan 
tially free from an active chlorine-contain 
ing 1 
hypochlorous acid, or an alkaline hypochlo 
rite. ~Thus we may add to the mixture of 
?bres and water supplied to the last bleach 
ing stage, an amount of sodium peroxide 
which is chemically equivalent (in bleaching 
effect) to from around 3 to 15 parts (more 
or less) of bleaching powder (35% available 
chlorine basis) per 100 parts of-?bres, by 
weight. The amount of sodium peroxide 
supplied to the partially bleached ?brous 
material will vary somewhat depending 
upon the amount of‘ bleaching agent which 
has been utilized in producing the partially 
bleached material, in general the less the 
amount of colored organic matter present 
with the partially bleached ?brous material, 
the less the amount of sodium peroxide 
needed. When ‘relatively large amounts of 
sodium peroxide are supplied to the water 
present wit-hthe partially bleached ?brous 
material, the sodium hydroxide formed is 
capable of materially assisting in the bleach 
ing and purifying treatments inasmuch as 
such sodium hydroxide is capable of render 
ing some of the non-?brous material suffi 
ciently soluble so that some of the undesired 
compounds can be readily separated from 
the bleached ?bres, thereby improving the 
quality of the pulp. 

\Ve have found that the following method 
of applying the process gives good results. 
After washing the unbleached pulp to re 
move substantially all the residual liquor re 
sulting from the cooking of the wood chips, 
bamboo, jute, cotton linters, etc., the pulp 

_,is treated with chlorine gas while being 
transferred to a washing or pulp thickening 
device. The pulp may be subjected to chlo 
rine gas in any suitable manner, e. g., by 
adding enough water to the pulp so that it 
may be readily handled and then pumping 
the thinned pulp to the top of a ba?led tower 
(preferably acid-resistant) allowing the 
pulp to pass downward thru the tower and 
come into contact with chlorine gas intro 
duced preferably near the bottom of the 
tower, as more fully set forth in our oo 
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pending application, Serial No. 470,961, ?led 
May 19, 1921; upon which Patent ‘No. 1, 
7 30,315 was issued on October 1, 1929. The 
major portion of the chlorine may thus be ab 
sorbed by the pulp. Any chlorine escaping 
from near the top 
conducted to a tower in which mi of lime 
is circulated so as to absorb this portion of 
the chlorine which escaped from the ?rst 
tower. In vthis manner, by regulating the 
?ow and amount of ulp and of chlorine, the 
desired amountof c lorine can be absorbed 
by the pulp in one tower and at the same 
time produce a suitable amount of_ alkaline 
hypoohlorite bleaching .liquor suitable for 
the second stage of the bleaching process. 
Sodium hydroxide solution may be used in 
the second tower instead of milk of lime.. 
The chlorine-treated pulp may be further 
thinned with water, if desired, and then sent 
to a thickener (with or without treatment 
with lime or soda).w'here the excess liquor 
is removed. Thismay then be followed by 
the second-stage treatment. Instead of passe 
ing the pulp through a tower, it may be 
treated with chlorine vgas with or without 
thinning by agitating, the pulp while the 
chlorine gas is being introduced, passing any 
escaping chlorine into milk of lime or a 
solution of sodium hydroxide. The treated 
pulp should be dewatered or washed before 
the second-stage treatment. ~ ' 
Although a number of examples given‘ 

above have included an acid treatment in one 
of the stages of the bleaching process, the 
invention is in no way. limited thereto and in 
some cases, particularly where the use of 
acid-resisting apparatus may be undesirable, 
both stages of t e process may be performed 
with non-acid bleaching liquors, such, for 
example, as alkali metal or alkaline earth 
metal hypochlorite, or composite liquors con 
taining hypochlorites as described above. 
The ?nal bleaching treatment may be carried 
‘out with alkaline liquor supplied with 
sodium peroxide and/or sodium perborate 
with or without an alkaline hypochlorite. 
The following is an example of one man 

ner in which the bleaching operation may 
be performed with non-acid bleaching liq 
uors. The well-washed and unbleached 
chemical pulp, e. g., spruce pulp obtained by 
a sulfate‘ process or an acid-sul?te process, 
composed of around three to seven pounds ofv 
?ber to around 97 to 93 pounds of water, 
more or less,-suchia mixture of ?bres and 
water constituting a thin or ?owable pulp, 
may be treated in the ?rst stage with a 
bleaching powder liquor prepared by dis 
solving calcium hypochlorite in cool water. 
Such bleaching liquor may advantageously 
have some calcium hydroxide in solution and 
even a small amount in suspensionv in it so 
as to render it moderately alkaline. The 
amount of bleaching material added to the 

of the tower ma then be‘ 

H 
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pulp for'the ?rst-stage treatment may vary 
somewhat. Thus an amount of bleaching 
liquor which contains around three to ?fteen 
parts, more or less, of bleaching powder 
(35% available chlorine) for each 100 parts 
?bers by weight (air-dry basis), may be 
added to the pulp and thoroughly mixed 
therewith; then the mixture comprising 
?bres and a preponderatingsamount of wa 
tax- may be gradually heated, while it is 
being well agitated and circulated, by the 
addition of steam in regulated rate and 
amount, for'example, such as will not over 
heat one; portion to an objectionable tem 
perature, and the, temperature of the mix 
ture gradually brought up in a substantially 
uniform manner to around 30 to‘ .60 degrees 
centigrade, more or less. The treatment may ‘ 
be thus continued until the liquor shows by 
test that substantially all of its available 
bleach has'been exhausted; then the treat 
ed pulp may be subjected to a dewat'ering 
operation by means of any suitable device, 
and the treated pulp may with advantage 
be given a washing treatment by means of 
water so as to remove substantially all of 
the bleach residues and dissolved organic 
matter from the pulp. Then-the dewatered, 
and preferably. washed, pulp 'is' admixed 
with an additional charge of bleaching liq 
our of the ,kind described above, the 

what more, than su?icient to carry the 
bleaching to the desired degree, the mixture 
of pulp and added bleachin liquors is cir 
culated and gradually heate and thorough-' 
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‘amount thus added being sufficient or some- . 
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ly- mixed, the ‘heating being continued'until ' 
a temperature of around 30° to 60° C._, more 
or less, has been reached. When the ?ber 
has been bleached to the desired degree, the 
bleach residue is removed in any suitable 
manner and the bleached ?ber .then well 
washed with water. The amount of bleach 
ing liquor added for second-stagetreatme‘nt 
may vary somewhat, depending upon the 
material to be bleached, the degree of white 
ness desired, the amount .of bleaching re 
agent utilized in the ?rst-stage treatment, 
etc. Generally, an amount of bleaching liq 
uor carrying from three to ?fteen parts, 
more or less, of bleaching powder (35% 
available chlorine) per 100 parts of ?bers 
by weight is, su?icient for the second-stage 
treatment; and in general the larger the 
amount of bleach used in the ?rst-stage 
treatment, the lower the amount required 
for the second-stage treatment. It is advan-~ 
tageous to maintain the liquor (with the 
pulp) mildly alkaline to litmus until re 
moved. Instead of using h pochlorite alone 
for eifecting the ?nal bleac mgv treatment, a 
portion or all of such hypochlorite may be 
replaced with an equivalent amount of so 
dium peroxide or/and sodium‘ perborate. 
In case the bleach liquor residue removed 

105 

110 v 

115 

120 

125 

130 



i from the bleached ?bers after ‘the second 

10 

- freshlysupplied bleachin material. 

15 

20 

SO 

40 

50 

(35 

stage treatment in any of the above examples 
carries a substantial or a rather large amount 
of unconsumed bleachin?‘ reagent, which can 
be determined by suitable tests, such residue 
can be utilized, at least in part, for a pre 
liminary bleaching treatment of the un 
bleached pulp. I desired, va regulated ad 
ditional amount of bleaching material may 
be added thereto so that the bleaching liquon 
for the ?rst-stage treatment may be com 
posed (in part) of bleach residue from the 
second-stage treatment and (in part) of 

Thus 
a fair or moderate excess 0 bleaching liquor, 
over that actually required for the second 
stage bleaching treatment, mayl be added in 
the second-stage, and then w en the color 

7 of the pulp has come up to the desired‘ point, 
surplus bleach magr fbe removed alon 

ro 

with 
the liquor remove m the bleache pulp 
and later employed in a preliminary bleach 
ing treatment of unbleached ?brous ma 
terial. When operating in they latter man 
ner, care should be taken to avoid heating 
the liquor in the second-stage to such a tem 
perature that an objectionable amount of 
bleaching reagent islost from the liquor ow 
in to such heatin treatment. 

11 practice, the leached pulp and liquor, 
which may still contain bleaching material 
in substantial amount, may be treated on a 
rotary ?lter of the vacuum-type and the 
pulp may be washed with a regulated 
amount of water. The stronger liquor, with 
any desired amount of the washings, may 
then be admixed with unbleached pulp. An 
additional amount of bleaching material. 
may be added to such liquor either as a solid 
or as a bleaching liquor, for example, such 
an amount as will permit bleaching the 
fibrous material at least to the semi-bleached 
condition. The bleaching material used in 
the ?rst-stage should preferably be entirely 

' utilized before the residual li nor is removed 
from the partially bleached brous material 
thereb produced. ‘ 
In t?eaccompanying claims we have used 

the term “a hypochlorite of an alkali-form 
ing metal” as including hypochlorites of 
alkali metals such as sodium hypochlorite 
and the hypochlorites of alkaline earth 
metals such as calcium hypochlorite or 
chloride of lime or-chlorinated lime, so 
called. In the claims the term “an active 
chlorine reagent” is particularly intended 
to include material which is capable of fur 
nishing chlorine in gaseous or nascent state, 
for example sodium hypochlorite, etc. 
\Ve claim: 
1. The process of bleaching and re?ning 

?bres of chemical Wood pulp, which com 
prises distributing throughout a mixture in 
which such ?bres are distributed through 
out a preponderating amount of water an 
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amount of an oxidizing bleaching) reagent 
that is su?icient to e?ect a partial leaching 
of the ?bres and subjectin the ?bres to a 
partial bleaching and s0lub1 izing treatment 
adapted to remove less-resistant organic 
matter from the more-resistant ?bres of the 
pulp by means of an alkaline liquor that 
is supplied with sodium peroxide, such treat_ 
ment including heating the ?bres and an al 
kaline liquor that contains an oxidizing 
bleaching agent to a moderate temperature 
but not in excess of 60 deg. C. 

2. The process of producing bleached 
chemical pulp, which comprises treating in~ 
completel 
prising ? res and a preponderating amount 
of water by means of-liquor containing so 
dium hydroxide and an oxidizing bleach 
ing rea ent until the ?bres have been sub 
stantial y freed from colored-organic mat 
ter and subsequently removing the resulting 
liquor from the bleached ?bres. 

3. The process of producing bleached 
chemical pulp, which comprises treating 
partially-bleached chemical wood pulp com 
prising ?bres and a preponderatingamount 
of water by means of liquor supplied with 
an alkaline reagent and an oxidizing bleach 
ing reagent maintained alkaline and heated 
to a moderate temperature ‘but not in excess 
of 60° C. so as to convert into soluble com 
pounds some of the organic matter then as 
sociated with the ?bres of the pulp, and sub 
sequently removing from the pulp an alka 
line liquor which contains dissolved organic 
matter. . 

4. The process for‘ producing bleached 
chemical pulp obtained by a treatment 
which comprises pulping wood by a treat 
ment including a digestion with a sul?te at 
tern eratures above 100 deg. (l, which in 
clu es washing the pulp, incompletely 
bleaching the washed pulp by means of an 
oxidizing bleach liquor, and completing the 
bleaching of the incompletely bleached pulp 
bymeans of a liquor maintained alkaline 
during this bleaching stage, the bleaching 
treatments being’ carried out at tempera 
tures below 100 deg. C. 

5. The process de?ned in claim 4, in which 
the liquor utilized for pulping the wood 
contains a sul?te of an alkali metal as an 
active digesting reagent. 

6. The process de?ned in claim 4, in which 
the liquor utilized in the last-mentioned 
bleaching stage contains sodium hydroxide. 

7 . The process de?ned in claim 4, in which 
the liquor utilized in the last-mentioned 
bleaching stage is supplied with an oxidiz 
ing bleaching reagent adapted to form so 
dium hydroxide when added to water. 

8. The process de?ned in claim 4, in which 
the ?rst-mentioned oxidizing bleach liquor 
is supplied with‘ an active chlorine-reagent. 

9. The process de?ned in claim 4, in 

bleached chemical pulp com-' 
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which the liquor utilized for pulping the 
wood contains most of its digestive matter 
as a normal sul?te of an alkali metal. 

10. The rocess of bleaching and re?ning 
?bres of‘ c emical wood ulp, which com 
prises distributing throug out a mixture in 
which such ?bres are’ distributed through 
out a prefponderating amount of water an 
amount 0 a hypochlorite of an alkali-form 
ing metal that is sufficient to partially 
bleach the ?bres, and subsequently subject 
ing ?brous material to'a solubilizing treat 
ment adapted to removev less-resistant, or 
ganic matter from'the more-resistant ?bres 
of the pulp by means of an alkaline liquor 
maintained throughout such solubilizing 
treatment in an alkaline condition and at 
temperatures not substantially exceeding its 
boiling point at atmospheric pressure, and 
subsequently washing the bleached chemical 
pulp, sodium peroxide being supplied to the 
alkaline liquor that is utilized in the said 
solubilizing treatment. 

11. The multiple-stage process for bleach 
ing chemical pulp, which comprises distrib 
uting throughout a relatively thin or ?ow 

’ able pulp comprising cellulosic ?bres in 

30 

water a liquor which contains an amount 
of an oxidizing bleaching reagent adapted 
to partially bleach the ?bres and yield a 
residual liquor which contains dissolved or 

. ganic matter, treating the ?bres therewith 
so as to obtain such a residual liquor, sep 
arating such a resulting liquor from the 
‘partially bleached ?bres, subjecting the 
bres to a bleaching treatment with an al 

kaline bleaching liquor supplied with an 
alkaline reagent in amount adapted to main 

, tain the liquor alkaline throughout the lat 
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ter bleaching treatment, such treatment in 
cluding heatingkthe bleaching liquor and 
?bres to a moderate temperature but not in 
excess of 60 deg. C., and subsequently wash 
ing the bleached ?bres. - 

- 12. The process according to claim 11, 
wherein sodium peroxide is'supplied to the 
said alkaline bleaching liquor. 

13. The process according to claim 11',l 
wherein the said alkaline bleaching liquor 
contains an alkaline nonoxidizino‘ sodium 
compound throughout said bleaching treat 
‘ment. 

14. The process according to claim 11, 
wherein the said alkaline bleaching liquor 
contains an alkaline hydroxide throughout 
said bleaching treatment. 

15. The multiple-stage process for bleach- . 
ing chemical wood pulp, which comprises 

. distributing ‘throughout a mixturein which 
60 cellulosic ?bres are distributed throughout 

a preponderating amount of water, a liquor 
which ‘contains an amount of an active 
chlorine reagent adapted to partially bleach 
the ?bres and yield a residual liquor which ' 
contains dissolved organic matter, treat 
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ing the ?bres therewith so to obtain such 
residual liquor, separating such a resulting 
liqgior from the partially bleached ?bres, 
su jectin the ?bres to a- bleaching treat 
ment wit an alkaline bleaching liquor sup 
plied with an alkaline reagent in amount 7 
adapted to maintain the liquor alkaline 
throughout the latter bleaching treatment, 
such treatment including, heating the bleach 
ing liquor and ?bres to a moderate tempera 
ture but not in excess of 60 deg. 0., and 
subsequently washing the bleached ?bres. 

16. The multiple-stage process for bleach 
ing chemical ‘wood pulp, which comprises 
distributin throughout a mixture in which 
cellulosic ?bres are distributed throughout 
a preponderating amount of water, a liquor 
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which contains an amount of an active . 
chlorine reagent adapted to partially bleach 
the ?bres and yield a residual liquor which 
contains dissolved organic matter, treating 
the ?brestherewith so ‘as to obtain such 
~residual liquor, separating such a resulting 
liquor from the partially‘ bleached ?bres, 
subjecting the ?bres to a bleaching treat 
ment with an alkaline bleaching liquor sup 
plied with an alkaline reagent in amount 
adapted to maintain the liquor alkaline. 
throughout the latter bleaching treatment 
and maintaining the latter liquor through 
out such treatment at a temperature not ex 
ceeding its boiling point at atmospheric 
pressure, and subsequently washing the 
bleached ?bres, sodium peroxide being sup 
plied‘ to the said alkaline bleachin liquor. 

17. The multiple-stage process or bleach 

85 

05 

100 

ing chemical wood pulp, which comprises ' 
distributing throughout a mixture in which 
cellulosic ?bres are distributed throughout a 
preponderating amount of . water, a liquor 
which contains an amount of an active 
chlorine reagent adapted to partially bleach 
the ?bres and yield a residual liquor which 
contains. dissolved organic matter, treating 
the ?bres therewith so as to obtain such 
residual liquor, separating such a resulting 
liquor from the partially bleached ?bres, 
subjecting the ?bres to a bleaching treat 
ment with an alkaline bleaching liquor sup 
plied with an alkaline reagent in amount 
adapted to maintain the liquor alkaline 
throughout the latter bleaching treatment 
and maintaining the latter liquor through 
out such‘treatment at a temperature not ex 
ceeding its boiling point at atmospheric 
pressure, and subsequently washing the 
bleached ?bres, the ‘said alkaline bleaching 
liquor containing an alkaline non-oxidizing 
sodium compound throughout said‘bleach 
ing treatment. 

18. The multiple-stage process for bleach 
ing chemical wood pulp, which comprises 
distributin throughout a mixture in which 
cellulosic ? res are distributed throughout a 
preponderating amount of water, a liquor 
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which contains an amount of a hypochlorite 
of an alkali-forming metal adapted to par 
tially bleach the ?bres and yield a residual. 
liquor which contains dissolved organic mat~ 
ter, treating the ?bres therewith so as to ob 
tain such residual liquor, separating such a 
resulting liquor from the partially bleached 
?bres, subjecting the ?bres to a bleaching 
treatment with an alkaline bleaching liquor 
supplied with an alkaline reagent that is 
adapted to maintain the liquor alkaline 
throughout the latter bleaching treatment, 
such treatment including heating the bleach 
ing liquor and ?bres to a moderate tempera— 
ture but not in excess of 60 deg. 0., and 
subse uently washing the bleached ?bres. 

19. he process according to claim 18, 
wherein the said alkalinebleaching liquor 
contains an alkaline non-oxidizing sodium 
compound throughout said bleaching treat 
ment. ~ 

20. The multiple-stage process of bleach 
ing chemical wood pulp, which comprises 
the followin steps: (a) mixing the ?brous 
material an water su?icient to provide a 
thin or ?owable pulp with a liquor contain 
ing a hypochlorite of an alkali-forming 
metal; (b) treating the mixture so as to re 
act a partion of the colored organic ma 
terial with bleaching‘material comprising a 
bleaching reagent supplied in step (a) ; (a), 
removing residual liquor from the partially 
bleached ?brous material; (d) admixing 
with the partially-bleached ?brous material, 
bleaching liquor including an oxidizing 
bleaching agent, heating‘ the mixture to a 
moderate temperature but not in excess of 
60 deg. C. and treating the ?bres so as to 
convert them into bleached chemical pulp; 
not more than a small to moderate amount 
of oxidizing bleaching agent being supplied 
to the ?brous material in step (a) and the 
amount of oxidizing bleaching agents ap 
plied to the ?brous materials-in each of the 
steps (a) and ((1) being materially less than 
that commonly used, to conduct a bleaching 
of such wood pulp to the same degree when 
a single stage bleaching treatment is em 
loye . 1 

21. The multiple-stage process of bleach 
ing chemical wood pulp, which comprises 
the followin steps: (a) mixing the ?brous 
material an water sufficient to provide a 
thin or ?owable pulp with a liquor contain 
ing a hypochlorite of an alkali-forming 
metal; (b) treating the mixture so as to 
react a portion of the colored organic _ma 
terial with bleaching material comprising a 
bleaching agent supplied in step (a); (c) 
ubgecting the ?brous material and li nor to 
a t ickening operation whereby to t icken 
the pul and remove residual liquor from 
the partially-bleached ?brous material; (11) 
admixing with the partially-bleached ?brous 
material, bleaching liquor including an oxi 
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dizing bleaching agent, heating the mixture \ 
to a moderate temperature but not in excess 
of 60 deg. C. and treating the ?bres so as to 
convert them into bleached chemical pulp. 

22. The further improvement in claim 21, 
characterized by the mixture of ?bres and 
water in step (b) containing at _ least as 

70 

much as about 93 pounds of waterfor each 7 ‘ 
pounds of ?bres. . 

23. The further improvement in claim 21, 
in which the total amount of available 
bleaching material supplied to the ?brous 
material is less than would be suiiicient to 
convert the unbleached pulp into high white 
bleached chemical pulp in a single-stage 
bleaching treatment. . . 

24. The further improvement in claim 20, 
in which the total amount of available 
bleaching material supplied to the ?brous 
material is less than would be su?icient to 
convert the unbleached pulp into high white 
‘bleached chemical pulp in a single-stage 
bleaching treatment. . ' 

25. The further improvement in claim 20, 
in which substantially the total amount of 
available bleaching material supplied to the 
?brous material prior to step (c) is con 
sumed in the bleaching treatment prior to 
step (d). I 

26. The further improvement in claim 21, 
in which the mixture treated in step (b) 
contains at least as much as about 93 pounds 
of water for each 7 pounds of ?bres and 
substantially the total amount'of available 
bleaching material supplied to the ?brous 
material prior to step (a) is consumed in 
the bleaching treatment prior to step (d) . 

' 27. The further improvement in claim 20, 
in which the liquor present in step ((1% is 
an alkaline liquor that is maintained a ka 
line until the completion of step (d), the 
entire bleaching treatment is carried out at 
temperatures below‘ 100 deg. C., and the 
bleached pulp is washed with water after 
the completion of step (d). 

28. The further improvement in claim 21, 
in which the liquor present in step (d) is 
an alkaline liquor that is maintained alka 
line until the completion of step (d), the 
entire bleaching treatment is carried out at 
temperatures below 100 deg. .G., and the 
bleached pulp is washed with water after 
the completion of step (d). I 

29. The multiple-stage process of bleach 
ing chemical wood pulp; which com rises 
the following steps: (a) mixing the ? rous 
material wit a liquor containing an oxidiz 
ing bleaching agent; (b) treatin the mix-‘ 
ture so as to react a portion of t e colored 
organic material with bleaching material 
comprising a bleaching reagent supplied in 
step (a) ; (a) removing residual liquor from 
the partially-bleached ?brous material; ((1) 
admixing with the partially-bleached ?brous 
material bleaching liquor including an oxi— 
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dizing bleaching agent, and treating the' 
?bres so as to convert them into bleached 
chemical pulp; a small to moderate‘ amount 
of oxidizing bleaching agent being supplied 
to the ?brous material in step (a) and the 
amount of oxidizing bleaching agents a - 
plied to the ?brous material in each of t e 
steps (a) and ((2) being materially less than 
that commonly used to conduct a bleaching 
of such wood pulp to the same degree when 
a single stage bleaching treatment is em loy 
ed; a mixture including ?brous materialJ and 
available bleaching material in step (d) be 
ing heated to a moderate temperature but 
not in excess of 60 deg. C. 

30. The. multiple-stage process of bleach 
ing chemical wood pulp, which com rises 
the following steps: (a) mixing the ? rous 
material with a liquor containing a hypo 
chlorite of an alkali-forming metal; (b)v 
treating the mixture so as to react a portion 
of the colored organic material with bleach 
ing material comprising a bleachin agent 
supplied in step (a); (c) subjectlng the 
?brous material and liquor to a thickenin 
operation whereby to thicken the pulp an 
remove residual liquor from the'partially 
bleached ?brous material; (d) admixing 
with the partially-bleached ?brous material 
bleaching liquor including an oxidizing 
bleaching agent, and treating the ?bres so‘ 
as to convert them into bleached chemical 
pulp; a mixture including ?brous material 
and available bleaching material in step (d) 
being heated to a moderate temperature but 
not in excess of 60 deg. C. 

31. The process for treating chemical pulp 
from wood, which comprises the following 
steps: (a) subjecting the pulp to an oxidiz 
ing bleaching treatment by means of liquor 
that contains a hypochlorite of an alkali 
forming metal; (12) subjecting the pulp to 
the action of an alkaline bleaching liquor 
that is maintained alkaline throughoutthis 
step and at tem eratures not substantially 
exceeding its boiling oint at atmospheric 
pressure, so as to solubilize some of the nor 
mally insoluble non-alpha cellulose organic 
constituents then present in the pulp; removing from the pulp between steps a _ 

and b) a li uor including‘dissolved matter; 
and d) was ing the bleached chemical pulp 
obtained as a result of prior‘steps of the 
process, the process bein ‘further charac 
terized b the use of sodium hydroxide in 
the alkallne liquor mentioned in step (b). 

32. As a new product, bleached chemical 
wood ‘pulp which upon prolonged exposure 
to air, substantially retains its w iteness, such 
new product being obtainable by a process 
comprising the following steps: (a) a di 
gesting treatment of wood at temperatures 
above 100 deg. C., by means of digesting 
liquor the digesting treatment being con 
tinued until most but not all of the non 
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cellulosic organic constituents have been dis 
solved in the liquor, thereby obtaining un 
bleached chemical pulp; (b) washing the un 
bleached chemical pulp; (c) partially bleach~ 
ing the unbleached chemical pulp by means 
of bleaching liquor containing a hypochlorite 
of an alkali~forming metal; (d) removing 
liquor containing bleach residues from the 
partially-bleached chemical pulp; (e) bleach 
ing the partially-bleached chemical pulp by 
means of a non-acid bleaching liquor contain 
ing an oxidizing bleaching agent, the pulp 
in admixture with a preponderating amount 
of li uor being heated to a moderate tempera 
ture ut not in excess of 60 deg. C. while the 
li uor contains an oxidizing bleaching agent; 
(7?) washing the bleached chemical pulp until. 
it has been substantially freed from com 
pounds that are readily soluble'in water. 

33. As a new product, bleached chemical 
wood pulp as described in claim 32, such 
new product being obtainable by the proc 
ess described in claim 32,‘a sul?te of an alka 
li metal being employed as a digestant in 
step (a) of that process. 

34. As a new product, bleachedchemical 
wood pulp as described in claim 32, char 
acterized by an alpha-cellulose content of 
not less than 90%. 

35; As a new product, bleached chemical 
wood pulp as described in claim 32, such 
new product being obtainable by the proc 
ess described in claim 32, a sul?te being em 
ployed as a digestant in ste (a) of that 
process the ?bres of the pup being sub 
ected to an alkaline solubilizmg treatment 
etween steps (a) and (f) by means of an 

alkaline liquor supplied with a n0n~oxidiz 
ing alkaline sodium compound so as to ren 
der soluble some of the less-resistant organic 
matter then present. with the ?bres, and > 
such liquor being maintained alkaline and 
at temperatures not substantially higher 
than its boiling point throughout such solu 
bilizing treatment, and characterized fur 
ther by an alpha-cellulose content of not 
less than 90%. ' 
In testimony whereof 

turcs. 
LINN BRADLEY. 
EDWARD P, MoKEEFE. 
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