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The present invention relates to the bleaching 
of ground wood. More specifically the present 
invention relates to the bleaching of ground 
wood for use in the paper-making art. 
The use of ground wood (i. e., a Wood pulp 

formed by a mechanical process, e. g., a grinding 
process) has been materially restricted in the 
art. In fact prior to the present invention the 
use of ground wood in substantial proportions 
has been restricted for the most part to manu 
facture of papers of a limited or relatively low 
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brightness. This applies generally to the ordi 
nary coated as well as uncoated papers due to 
the influence of the base sheet. On the brightness 
of the finished paper. 
Ground Wood due to its method of manufac 

ture necessarily contains in addition to cellulose 
fiber various complex chemical compositions 
originally present in the wood. While it has been 
recognized for SOme time that these chemicals 
(which include organic materials such as lignin, 
tannin, Sugars, etc. and inorganic materials such 
as the WOOd. Salts) have been responsible for the 
low brightness of ground wood papers, attempts 
by prior investigators to solve the problem have 
met with limited success. Previous suggestions 
including various bleaching treatments have 
proved relatively unsatisfactory. For example, 
treatments of this type employing the previously 
suggested bleaching processes have been found to 
give Only a limited increase in brightness, or to 
require SO large quantities of expensive chemi 
cals as to be commercially impractical. 
The failure of the art to provide a commercial 

ly feasible ground wood of high brightness has 
long been a major problem in the paper industry. 
This is particularly true in view of the inherent 
advantages found in ground wood papers. 
Ground wood papers, for example (aside from 
containing relatively inexpensive ground wood 
pulp), have improved printing properties and 
a better opacity compared to the so called chemi 
cal (cook) pulp papers, e. g., papers made from 
a sulphite pulp Substantially free from lignin, 
tannin, etc. The improved printing properties, 
e.g., increased absorbency and smoother surface 
of the sheet (due primarily to the presence of 
the relatively short ground wood fiber) as well 
as the improved opacity are particularly import 
ant in the book, the magazine and the like paper 
art. The paper manufacturers have long desired 
a commercially practical ground wood treatment 
which would not weaken the wood fiber, mate 
rially decrease the opacity or deleteriously affect 
the printing properties and at the same time pro 

(C. 8-104) 
Wide a ground wood of the high brightness neces 
sary to give the desired contrast in printing. 

Therefore, the principal object of the present 
invention is to provide a commercially practical 
process for obtaining a ground wood of high 
brightness having the desired "ground wood' 
properties. 
Other objects will be apparent as the descrip 

tion hereinafter proceeds. 
After a prolonged research investigation I 

have discovered a method of treating ground 
WOOd free from the disadvantages found in the 
previously suggested treatments. In its broad 
aspect my invention is directed to a two step 
process which includes the initial treatment of 
ground WOOd slurry with an alkaline peroxide 
solution followed by a subsequent treatment with 
an acid sulfite (SO2) solution. The following 
example of a preferred treatment will serve for 
illustrative purposes. 

Eacample 
Ground wood slurry of about 3-8 per cent 

consistency (e. g., about 5 per cent) is treated 
with an aqueous mixture containing about 0.5 to 
250 per cent sodium hydroxide (e. g., 0.8 to 1.6 
per cent) based on the weight of bone dry pulp, 
about 4 to 8 per cent sodium silicate based on the 
weight of bone dry pulp, and about 3-8 per cent 
hydrogen peroxide (e. g. about 4 per cent) based 
on the weight of air dried pulp. (Per cent hy 
drogen peroxide refers to per cent 30% com 
mercial hydrogen peroxide solution.) The 
bleaching slush having an initial pH value of 
about 10.5, is stirred occasionally to insure uni 
form mixing and allowed to stand for about 24 
hours at room temperature, or for shorter periods 
at higher temperatures, e. g., 4-6 hours at 
38-42 C. The above procedure in which all 
of the chemicals are first mixed together and 
then added to the ground wood represents the 
preferred method of operation. Other methods 
including the addition of the individual chemi 
cals to the ground wood slurry may be employed 
if desired. My investigations indicate, however, 
that the best results are obtained when the per 
oxide is added after the silicate buffer or pref 
erably, as indicated above, added to the ground 
Wood after admixture with the buffer. 

After the peroxide treatment the pulp which 
may or may not be separated from the peroxide 
bleaching liquor is then acidified to a pH value 
of about 4.5-5.5 (e. g., about 5) with sulphurous 
acid. If desired the acid sulfite treatment may be 
accomplished by using a mineral acid (H2SO4) 
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or alum with a bisulphite or a hydrosulphite. 
The acid sulfite action is instantaneous, i. e., of 
the flash type, and the treated pulp is ready for 
immediate use. The pulp, for example, may be 
added directly to the beater furnish. If desired, 
the pulp may be stored under proper conditions 
for future use. No washing of the pulp is neces 
sary in any stage of the present process. 

It will be understood that the above example is 
illerely illustrative and is not to be construed 
as limiting the present invention. If desired the 
initial bleaching treatment may be carried out 
in an alkaline peroxide bath using a metallic 
peroxide, e. g., SOdium peroxide. The use of an 
alkali silicate, phosphate or like buffer with either 
hydrogen or alkali peroxide is, however, always 
preferred. The proportions of ingredients used 
may also be varied although my investigations 
indicate the optimum ratio of alkali hydroxide 
and Sodium silicate to the specified hydrogen per 
oxide to be within the limits of the percentages 
of the preferred example. 
The pH values of the solutions may vary some 

what although the use of a starting pH of around 
10-11 in the peroxide reaction mixture is ordi 
narily preferred. On standing the pH value 
usually drops to about 9-10. The pH value after 
the addition of the acid sulfite should be between 
3 to 6 at the end of the treatment. My inves 
tigations indicate that other reducing agents, 
Such as Oxalic acid, may be used in place of the 
preferred Sulphurous acid or acid sulfite reaction 
mixture. The temperature which varies with the 
time of treatment (i. e., higher temperatures re 
quire shorter periods of treatment) should in 
most cases be kept below 45 C., for treatments 
at high temperatures, e. g., above 60° C. for 2 
hours, cause a material loss in brightness. The 
Optimum conditions for treating various type 
Woods may be obtained by experimental tests. 
The Order of the peroxide and the sulfite treat 

ments outlined above is of the essence. For ex 
ample, a process calling for an initial sulfite 
treatment followed by a peroxide treatment fails 
to give the unique increase in brightness ob 
tained by carrying out the treatments in the 
reverse Order, i. e., the order called for by the 
present in proved process. In addition, the proc 
ess of the present invention calling for an initial 
peroxide treatment followed by a subsequent sui 
fite treatment does not necessitate the Washing 
of the pulp at any stage of the process. The 
elimination of the Washing step (a step ordinar 
ily required in other treatments, e. g., a process 
calling for an initial Sulfite treatment followed by 
a Subsequent peroxide treatment) is of great im 
portance. The washing of the pulp, for example, 
necessitates the use of additional costly equip 
nent and generally results in the loss of sub 
stantial amounts of the desired short ground 
wood fiber. The present invention provides an 
efficient process making the use of expensive 
washing apparatus unnecessary. 
The two step process of the present invention, 

although employing in the initial step relative 
ly dilute and inexpensive peroxide solutions, 
makes it possible to raise the brightness of 
ground wood from 10 to 15 points as measured on 
the General Electric reflectance meter. The in 
crease in brightness is of the relatively perma 
nent type and papers, either coated or uncoat 
edi, made from ground wood treated in accord 
ance with the present invention have an in 
proved brightness and are for practical pur 
poses substantially free from discoloration. Of 
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great importance the chemicals when used in 
accordance Witll the present invention have been 
found not to WCaken the wood fiber or mate 
rially affect the desired opacity or printing prop 
erties of ground Wood papers. The present in 
vention provides a commercially practical ground 
Wood of extremely high brightness and at the 
Same time makes it possible to retain all of the 
inherent advantages found in the use of ground 
Wood in the paper making art. 
While I have illustrated the present invention 

With certain preferred modifications, it will be 
understood that the present invention is not lim 
ited thereto. All modifications falling within the 
Spirit and Scope of the present invention are in 
tended to be covered by the following claims. 
In the Specification and claims the stated per 

cent hydrogen peroxide refers to the per cent 
of the usual commercial 30% hydrogen peroxide 
Solution. Thus, for example, in the example the 
"3-8 per cent hydrogen peroxide' refers to use 
of the ordinary 30% solution, or to the use of 
0.9-2.4 per cent H2O2 as such. As a further ex 
ample in claim 8 the "about 4 per cent hydrogen 
peroxide' refers to the use of about 4 per cent of 
the commercial 30% solution, i. e., about 1.2 
per cent H2O2 based on the weight of the ground 
Wood. For practical commercial operation the 
per cent 30% hydrogen peroxide solution (i. e., 
the usual commercial solution) is referred to as 
"per cent hydrogen peroxide'. 

clain: 
1. The process of treating ground wood par 

ticularly adaptable for use in the paper-making 
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art which comprises subjecting ground wood to 8 
the action of an alkaline peroxide bath and then 
Subjecting the peroxide treated ground wood to 
an acid Sulphite bath. 

2. The process of preparing ground wood for 
use in the paper-making art which comprises sub 
jecting ground Wood to the action of an aqueous 
alkaline hydrogen peroxide bath and then sub 
jecting the peroxide treated ground wood to 
an aqueous Sulphurous acid bath. 

3. The process of preparing ground wood for 
use in the paper-making art which comprises 
Subjecting ground wood to the action of an 
aqueous alkaline Sodium peroxide bath and then 
Subjecting the peroxide treated ground wood to 
an aqueous Sulphurous acid bath. 

4. The process of preparing ground wood ob 
tained by a grinding process for use in the paper 
making art which comprises subjecting the 
ground wood to an initial action with an aqueous 
alkali hydroxide-peroxide bath and then subse 
quently Subjecting the peroxide treated ground 
Wood to an aqueous acid Sulphite bath. 

5. The process of preparing ground wood for 
use in the paper-making art which comprises 
Subjecting ground wood to the action of an 
aqueous alkaline peroxide bath containing a 
peroxide buffer, and then subjecting the peroxide 
treated ground wood to an aqueous acid bath 
containing Sulphur dioxide. 

6. The process of treating ground wood for use 
in the manufacture of ground wood papers of 
high brightness, which comprises subjecting 
ground wood to the action of an aqueous bath 
containing sodium hydroxide, sodium silicate and 
hydrogen peroxide and then subjecting the 
treated ground wood to the action of an aqueous 
bath containing sulphurous acid. 

7. The process of preparing ground wood of 
high brightness for use in the paper-making art 
which comprises subjecting ground wood to an 
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initial treatment at a pH value of about 10-11 
With an aqueous Solution containing about 0.5-2.0 
per cent sodium hydroxide, about 4-8 per cent 
sodium silicate and about 3-8 per cent hydro 
gen peroxide based on the weight of the ground 
Wood, and then subjecting the peroxide treated 
ground Wood to a Subsequent treatment at a pH 
value of about 3-6 with an aqueous acid sulphite 
Solution. 

8. The process of treating ground wood which 
comprises subjecting ground Wood to an initial 
treatment at a pH value of about 10.5 with an 
aqueous Solution containing about 0.8-1.6 per cent 
Sodium hydroxide, about 4-8 per cent sodium sili 
cate and about 4 per cent hydrogen peroxide 
based on the Weight of the ground wood, and then 
Subjecting the treated ground wood to a treat 
ment at a pH value of about 4.5-5.5 with an 
aqueous sulphurous acid Solution. 

9. The process of treating ground wood which 
comprises Subjecting ground wood slurry of about 

3. 
a 3-8 per cent consistency to an initial treat 
ment at a pH value of about 10-li with an 
aqueous peroxide bath, said initial treatment be 
ing carried out below 60° C., and then subjecting 
the treated ground wood to a treatment at a pH 
value of about 4.5-5.5 with an aqueous Sulphite 
bath. 

10. The process of preparing ground wood for 
use in the paper-making art which comprises 
subjecting ground wood slurry of about 5 per 
cent consistency to an initial treatment at a pH 
value of about 10.5 with a reaction mixture con 
taining alkali hydroxide, a peroxide and a perOX 
ide buffer, said initial treatment being carried 
out for several hours at a temperature of about 
38-42 C., and then Subjecting the treated 
ground wood to a subsequent treatment at a pH 
value of about 5 with an aqueous Sulphurous acid 
reaction mixture. 

KENNETH. A. CRAIG. 
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