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1. 

The present invention relates to an improve 
ment in the treatment of mechanical pulp such 
as that derived from the grinding of wood. The 
invention relates particularly to treatment of 
such mechanical or ground wood to improve its 
brightness and therefore increase the field of use 
of such product in the manufacture of paper. 
The present application is a continuation of Se 
rial No. 572,255 filed January 10, 1945, now aban 
doned. 
Wood which is ground under pressure at an 

elevated temperature by abrading contact with a 
grinding stone has been generally designated 
"mechanical ground wood pulp' or "ground wood 
pulp," whether the pulp be obtained from the log 
as cut and debarked or from logs first subjected 
to preliminary steaming, water soaking in acid, 
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alkaline or salt solution prior to the grinding 
operation. Until within recent years, mechanical 
ground wood pulp was employed only in the man 
ufacture of lower grade paper items due to the 
fact that the pulp did not lend itself readily to 
brightening operations. Ground wood pulp is 
superior to chemical pulp for all types of print 
ing papers and papers requiring high opacity and 
good bulk. 

Unlike chemical pulps, such as the well-known 
soda, kraft or sulfite pulps, ground wood pulp is 
not amenable to the usual chlorine or hypochlo 
rite treatments so universally employed for 
brightening chemical pulps. On the contrary, it 
is well known in the pulp and paper industry that 
chlorine treatment of ground wood pulp darkens 
the pulp rather than lightens it, probably by rea 
son of the formation of chlorlignins or other col 
ored chlorine substances. 
Some success has been obtained in brighten 

ing ground wood pulp by treating such pulp with 
alkaline peroxide solutions. Although the degree 
of brightness is not exceptional the resultant 
paper finds a better market than paper made 
from untreated ground wood pulp. However, the 
treatment is costly since the consumption of ac 
tive oxygen is high for the slight degree in 
brightness obtained. 

It is an object of the present invention to pro 
vide a commercially suitable method for bright 
ening mechanical wood pulp to overcome the 
disadvantages inherent in the prior process. It is 
a further object to provide a more efficient and 
more economic method for brightening mechani 
cal wood pulp. It is also an object of the present 
invention to provide a method of brightening me 
chanical wood pulp with active oxygen, that is 
to say, peroxide solutions, whereby a greater de 
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gree of brightness may be obtained from a given 
amount of peroxide. It is a further object of the 
invention to provide a preliminary treatment of 
mechanical wood pulp whereby a more uniform 
treatment of such pulp is effected by active oxy 
gen. 
In accordance with the present invention it 

has been found that exceptional brightening of 
mechanical wood pulp may be obtained with 
peroxide solutions provided the ground Wood pulp 
is first given a preliminary treatment with ac 
tive chlorine, such as a hypochlorite, even though 
such treatment results in an initial darkening of 
the pulp. The Subsequent peroxide bleach pro 
duces a greater degree of brightness than the 
same peroxide treatment upon mechanical WOOd 
pulp-not so treated. 
In general, the pulp, formed in any suitable 

manner, whether directly from logs as cut, from 
debarked or from soaked logs, is screened and 
concentrated to a desired consistency which is 
generally in the neighborhood of 2% to 6%, more 
or less, that is, usual mill consistencies, although 
the process is operable at higher consistencies. 
The pulp is then treated at room or slightly ele 
vated temperatures with an active chlorine so 
lution under a controlled degree of pH and active 
chlorine concentrations. As has been the uni 
versal experience with the treatment of mechani 
cal pulps by chlorine reagents, the pulps are not 
lightened in color but are darkened substantial 
ly. Thereafter the pulp is brightened to the de 
sired degree by the employment. of an alkaline 
peroxide solution, the treatment being effected 
at room or moderately elevated temperatures, 
The active chlorine employed may be slightly 

acid, neutral or slightly alkaline solutions of 
hypochlorite. The solutions vary in pH from 
about pH 3.5 to 9.0, more or less. In general the 
preferred range will be between about pH 5 to 7.5. 
Generally alkali metal hypochlorites are the pre 
ferred reagent although alkaline earth metal hy 
pochlorites may serve the purpose. In some 
cases, chlorine gas is bubbled through the slurry, 
provided suitable agitation and pH control are 
obtained. The active chlorine concentration in 
the pulp suspension calculated on the basis of dry 
pulp may vary from 0.1% to 1.75%; generally a 
Concentration of 0.25 to 1.0% active chlorine 
Will suffice. 
The alkaline peroxide solution may be prepared 

from hydrogen peroxide and substantially any 
alkali or from the alkaline peroxides such as al 
kali metal peroxide, alkaline earth peroxides as 
well as perborates and the like. The alkaline 
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peroxide solution is stabilized in any well-known 
manner as, for instance, by the employment of 
silicate of soda. The peroxide concentrations 
may vary from 0.25% to 10% H2O2 100 volume, 
dry basis, although 1% to 2% H2O2 100 volume 
will be most generally employed. . ; 
The following examples will serve to illustrate 

the preferred mode of operation; it will be under 
stood that there are many variations possible, for 
instance, consistencies of pulp, pH of pulp sus 
pension, concentration of reagents employed, 
temperature, and time of treatment depending 
upon the pulp stock employed and the end result 
desired. To show the effect of alkaline peroxide treat 
ment directly upon mechanical pulp, a sample of 
ground wood pulp of 2.55% consistency and hav 
ing an initial brightness of 66.0 units, as deter 
mined by the Higgins photoelectric colorimeter, 
was subjected at 40 C for 6 hours to the action 
of an alkaline peroxide solution containing 2% 
100-volume hydrogen peroxide, 8% silicate of 
soda, specific gravity 1.42, and 1.3% sodium hy 
droxide, all based on oven dried weight of pulp. 
The pulp slurry was then acidified to a pH of 5 
and paper sheets prepared and the color deter 
mined as 69.8 units, an increase of 3.8 units. 
Another portion of the same mechanical pulp 

was subjected first to a preliminary treatment 
by contact for 10 minutes with a solution con 
taining 0.5% active chlorine, dry basis of pulp, 
at a pH of 6.0 at room temperature. The pulp 
so treated showed a lessening of brightness as a 
sample tested for brightness possessed a color 
of but 65.0 units, i. e., a decrease of 1 unit. The 
chlorine treated pulp was thereafter subjected to 
a peroxide treatment identical with that described 
immediately above. After the peroxide treatment 
the pulp was acidified to a pH of 5 and paper 
prepared from the pulp. The resultant paper 
possessed a brightness of 74.3 units. This is in 
contrast with peroxide alone which produced a 
color of 69.8 units. 
Mechanical pulp of an initial brightness of 

66.0 units was subjected to an alkaline peroxide 
treatment, as described in Example #1, and a 
brightness of 70.3 units was obtained. Another 
portion of the same pulp was first subjected for 
15 minutes to the action of 0.5 active chlorine, 
in weight of the pulp, dry basis, at a pH of 5.9 
and then immediately to an alkaline peroxide 
solution containing 2% hydrogen peroxide 100 
volume, 8% sodium silicate and 1.3% sodium hy 
droxide for six hours, based on oven dried pulp. 
After acidification the resultant paper sheet 
showed a brightness of 74.6 units. A sample of 
the chlorine treated pulp possessed a brightness 
of only 64.8. - 
The pretreatment of ground wood pulp with 

active chlorine permits the fullest employment 
of the active oxygen content of the alkaline 
peroxide solution. Pulp so preliminarily treated 
may be brightened to a greater degree with a 
given amount of peroxide than pulp not so pre 
liminarily treated, probably by reason of the 
fact that the peroxide bath is more stable in 
the presence of active chlorine treated pulp. 
This phenomenon is illustrated in Example 3 
as follows: 
Ground wood pulp, having an initial bright 

ness of 66.0 was subjected at a consistency of 
3.14% to the action of a peroxide bleach bath 
containing 2.0% hydrogen peroxide 100-volume, 
8% silicate of soda, 1.3% sodium hydroxide all 
on an OWen-dry pulp basis for a period of six 
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hours at 40 C. After acidification of the pulp 
suspension to a pH of 5, the resulting brightness 
was 69.6 brightness units. After three hours of 
this six-hour bleaching treatment, all of the 
hydrogen peroxide had been consumed. 
Another portion of the same pulp was first 

treated for 15 minutes with 0.5% active chlorine 
on an Oven dried pulp basis at a pH of 5.9 and 
then subjected to the same peroxide bleach as 
noted immediately above. After acidification the 
brightness of the paper formed from the pulp 
suspension was 74.6 units. The active oxygen 
present at the end of the six-hour bleaching 
treatment was 31% of that originally employed. 
This comparison of oxygen stability will be more 
readily seen from the following table, the pH 
and total alkalinity of each bath being substan 
tially identical throughout the period of test: 

Pulp Subjected to Pulp Subjected to 
Peroxide Bleach Peroxide Bleach 
Alone, Per Cent Subsequent to 
Eydrogen Per- Chlorine, Per 
oxide Left Cent Bydrogen 

Peroxide Left 

Original--------- 100 100 
After 1 hour- 43 55 
After 3 hours. - - 0.0 39 
After 6 hours-------------- 0.0 31 

The amount of chlorine employed, calculated 
on the basis of the dry pulp, should not be too 
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great, otherwise the darkening of the pulp 
proceeds to such an extent as to minimize the 
subsequent aôtion of the peroxide. Thus ground 
wood pulp of a brightness of 66.0 was treated 
for 15 minutes at pH 5.8 and a consistency of 
2.72 with 2% active chlorine on the dry pulp 
basis. Thereafter the pulp was brightened with , 
the 2% hydrogen peroxide 100-volume treatment 
already described. Paper prepared at pH 5 from 
this pulp possessed a brightness of 66.3. 
Where the pH of the pulp suspension during 

the active chlorine treatment is too low, little or 
no improvement in brightness is observed. In 
other words, there appears to be little or no co 
operative action between the active chlorine 
treatment and the alkaline peroxide treatment 
as described heretofore. A mechanical pulp at 
3.0% consistency treated for 30 minutes at pH 
1.8 using 0.5% active chlorine on a dry basis, 
and thereafter treated with 2% alkaline peroxide 
as described, increased the brightness from 66.0 
to 68.5 as contrasted with peroxide alone which 
gave a brightness of 71.0. When the chlorine 
treatment was performed On the same pulp at pH 
9.2 the brightness after peroxide treatment was 
71.9. 
In accordance with the present invention there 

fore it has been found that it is beneficial to 
maintain the pH of the hypochlorite solution in 
which the pulp is suspended between 3.5 and 9. 
although the preferred range is between 5 and 
7.5. The time of treatment depends to a certain 
extent on the type of the pulp, on the per cent 
of active chlorine used for treatment, and on the 
pH, temperatures, and on the consistency em 
ployed. In general, however, a treating time of 
10-45 minutes is preferred at room or slightly ele 
wated temperature with active chlorine of 0.25% 
to 1% dry basis preferred. 
While the consistencies given in the examples 

above range from 2.55 to 3.05%, other higher or 
lower consistencies may be employed. In fact, 
higher Consistencies are preferred since even 
greater brightness may be obtained with the same 
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percentage of chemicals based on dry pulp. The 
best effect is obtained by subjecting the mechan 
ical pulp first to the above described hypochlorite 
treatment for a period of time insufficient to al 
low complete consumption of the active chlorine 
and long enough to obtain the desired condition 
ing effect. As described in Example #2, an even 
greater brightness is obtained under these pre 
ferred Operating conditions, 
The term "active chlorine' as used herein, des 

ignates an aqueous solution containing a hypo 
O 

chlorite Or chlorine; such a Solution may be pre 
pared by passing chlorine gas into water and the 
pH raised with alkali or by passing chlorine into 
aqueous alkali and the pH regulated with acid; 
or the Solution may be prepared from water solu 
ble hypochlorites including hypcchlorous acid. 
The alkaline peroxide solution may be prepared 

with hydrogen peroxide and alkali or with any 
other peroxide such as sodium peroxide, sodium 
perborate, etc. Other stabilizers or alkalies may 
be employed in lieu of or to replace sodium sili 
cate or the sodium hydroxide described above. 
The surprising result described herein is due, it 

is believed, to inactivation of certain catalysts 
detrimental to alkaline peroxide solutions which 
occur naturally in the pulp. It should be espe 
cially noted that the brightness of the pulp, after 
the active chlorine treatment, is lower than the 
Original but that the Subsequent peroxide treat 
ment not only Overcomes this decrease in bright 
ness but, in addition, produces a brightness after 
peroxide treatment greater than that obtained 
Without the chlorine pretreatment, 
What is claimed is: 
1. The method of producing bleached mechan 

ical wood pulp which comprises first treating the 
pulp at a pH in the range pH 3.5 to 9 with a solu 
tion of a hypochlorite sufficient to produce in the 
pulp an active chlorine content of 0.1% to 1.75% 
based on the weight of dry pulp and thereafter 
with an alkaline peroxide solution to brighten the 
pulp to the desired degree. 

2. The method of producing bleached mechana 
ical wood pulp which comprises first treating the 

5 

20 

25 

30 

35 

40 

45 

6 
pulp at a pH in the range pH 3.5 to 9 with a solu 
tion of a hypochlorite sufficient to produce in the 
pulp an active chlorine content of 0.1% to 1.75% 
based on the weight of dry pulp and thereafter 
with 0.25% to 10% alkaline peroxide calculated 
as 100 volume H2O2 on the weight of the dry pulp. - 

3. The method of producing bleached mechan 
ical wood pulp which comprises first treating the 
pulp at a pH of 5 to 7.5 in an aqueous solution 
of a hypochlorite containing 0.25% to 1.75% ac 
tive chlorine based on the weight of dry pulp and 
thereafter with sufficient alkaline peroxide to 
brighten the pulp. 

4. The method of producing bleached mechan 
ical wood pulp which comprises first treating the 
pulp at a pH in the range pH 3.5 to 9 with a solu 
tion of a hypochlorite sufficient to produce in 
the pulp an active chlorine content of 0.1% to 
1.75% based on the weight of dry pulp and there 
after with an alkaline peroxide Solution contain 
ing less than 10% peroxide Calculated as 100 vol 
ume hydrogen peroxide based on the dry weight 
of the pulp. . . . 

- ROBERT L. McEwBN. 
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