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This invention relates to reduction of the viscosity and 
degree of polymerization of cellulosic pulp in the alkaline 
hypochlorite bleaching process and has to do particularly 
with increasing the rate of the reduction. 

In the manufacture of cellulosic materials, particular 
ly in the manufacture of dissolving pulps for conversion 
to cellulose derivative products such as rayon, cellophane 
and the like, it is frequently necessary to reduce the vis 
cosity, i.e., the degree of polymerization of the cellulose. 

Reduction in the degree of polymerization means that 
the length of the cellulose molecules is reduced, resulting 
in lower viscosity of a cellulose solution produced by dis 
Solving the fibers. Therefore, the viscosity, which may 
be measured by such methods as TAPPI Method T206m 
55 which involves solubilizing the cellulose fibers for test 
purposes, is an indication of the degree of polymerization 
of the cellulose. 
The desired reduction in viscosity may be accomplished 

at any one or more of several stages in pulp refinement 
and conversion to a cellulose derivative and much of the 
reduction is generally accomplished in the alkaline hypo 
chlorite bleaching stage. Nevertheless in its heretofore 
known form, the alkaline hypochlorite bleaching process 
has the disadvantage that a considerable amount of hypo 
chlorite and an undesirably long time are required to 
attain the desired drop in viscosity, resulting in undesir 
ably high cost. Another disadvantage is that pulp pro 
duced by the use of the usual hypochlorite process has 
relatively high solubility in boiling 7.14% sodium hydrox 
ide solution and a relatively high copper number. These 
indicate a high content of carbonyl groups, an undesirable 
characteristic. 

It is, accordingly, the object of the present invention to 
reduce the above disadvantages by providing a process 
which accomplishes reduction of viscosity in a substantial 
ly shorter time and with a subtsantial reduction in the 
amount of hypochlorite required to complete the reaction. 

It is a further object to reduce the solubility in boiling 
7.14% sodium hydroxide solution and to reduce the 
copper number, these being indications of undesirable 
characteristics. 

Essentially, the invention comprises the addition of a 
small amount of bromine or a compound of bromine to 
the reaction mixture of the pulp and the alkaline hypo 
chlorite bleaching solution in the range between 0.001 
and 0.10% of bromine based on the pulp, i.e., ten to one 
thousand parts of bromine to a million parts of cellulose. 
The preferred compounds are salts of hydrobromic acid 
or hypobromous acid. Other compounds of bromine may 
be used. 

It is known that in hypochlorite bleaching the 7.14% 
hot sodium hydroxide solubility and the copper number 
of the pulp product can be reduced if the pH is increased. 
However, increase in pH reduces the rate of the reaction 
and has heretofore consequently been impractical because 
of time loss. A further advantage of the invention is that, 
because it increases the rate of the reaction, it is now 
practical to increase the pH, for instance, to 11.0 and to 
obtain even lower 7.14% hot sodium hydroxide solu 
bilities and copper numbers than are obtained in the usual 
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pH range, i.e., 9.5 to 10.5, with a saving in reaction time 
and consequent reduction in cost. 
A further advantage of the invention is that since it 

accelerates the reaction in the lowering of viscosity, the 
reaction temperature may be reduced with a consequent 
saving in the cost of steam. 
While we are aware that bromine has been previously 

used in pulp bleaching, the ranges of amounts of bromine 
being used have been consistently much higher than the 
range of amount which we claim as our invention and 
the results of the prior use of bromine have been exactly 
opposite to the results which have been achieved by the 
present invention. 
The primary object and the result of the present inven 

tion is to produce pulp of low viscosity. The following 
examples serve to illustrate the invention. 

Example I 
The pulp used was a sulfite rayon pulp made from a 

wood mixture comprising 80% hardwoods (maples, elm, 
poplar) and 20% softwoods (spruce, balsam fir), which 
had been chlorinated and treated with a hot solution of 
sodium hydroxide. Its viscosity, determined according 
to TAPPI Method T206m-55, was 29 centipoises. Six 
parts of this pulp were bleached with 94 parts of an 
aqueous solution of sodium hypochlorite containing 2.4% 
of available chlorine (based on pulp) and sufficient so 
dium hydroxide to bring the pH at the end of the reaction 
to 9.5-10.5. The temperature was 60° C. The time re 
quired to attain a viscosity of 9.7 centipoises, the 7.14% 
hot sodium hydroxide solubility, and the copper number 
according to TAPPE standard T215m-50 were determined. 
The brightness was measured with a General Electric 
recording spectrophotometer. The process was then re 
peated in the presence of 0.025 and 0.050% of sodium 
bromide, based on pulp; this corresponds to 0.019 and 
0.039%, respectively, of bromide ion. The results are 
shown in the table. 

Bromide ion added, percent.----------------- O 0.019 0.039 
Time to viscosity of 9.7 cp., hr. 5.4 4.0 2.0 
7.14% hot NaOH soly., percent 2 11 0 
Copper number--- - - - - 0.9 0.8 0.8 
Brightness, percent 94 94 94 

Example II 
This was similar to Example I, except that the bleach 

addition was 1.8% of available chlorine, based on pulp, 
and that enough sodium bromide was added to give a 
bromide ion concentration of 0.078%, based on pulp. 
The time required to attain a viscosity of 9.7 centipoises 
was 1.7 hr., the 7.14% sodium hydroxide solubility 11%, 
the copper number 0.8, and the brightness 94%. 

Example III 
This was similar to Example I, except that the amount 

of sodium hypochlorite added corresponded to 2.1% of 
available chlorine, based on pulp, and that sufficient 
sodium hydroxide was added to give a terminal pH of 
11.0. Enough sodium bromide to give a concentration 
of .078% of bromide ion, based on pulp, was added. 
The time required to attain a viscosity of 9.7 centipoises 
was 1.7 hr., the 7.14% sodium hydroxide solubility 10%, 
the copper number 0.7, and the brightness 94%. 

Example IV 
Another lot of the type of pulp described in Example I 

was used; its viscosity was 32 centipoises. Except as 
shown otherwise, the bleaching conditions were the same 
as in Example I. Pertinent information is listed in the 

70 following table. 
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Br, Per-Av. Cl, Ter- Bleach- Av. C. Bright- 7.4% 
cent on Percent minal, ing Consn., Wisc. eSS, NaOH Ot 
Pulp on Pulp pE Time, Percent Cp. Percent Soly, No. 

h. on Pulp Percent 

O 2.1 9.6 6.8 7 9.0 94 12.4 1.01 
0.078 1.2 9.3 3.0 1.2 89 92 1.8 0.85 
0.078 i, 2 0.4 2.9 2 9.0 92 10.5 0.6 

Example V 
Two processes were performed, substantially in the 

manner described in the preceding examples. In the first, 
enough sodium bromide was added to give a concentra 
tion of 0.078% of bromide ion, while in the second, an 
equivalent amount of bromine was added. In the second, 
the addition of available chlorine was reduced by an 
amount equivalent to the amount of bromine added, and 
the addition of sodium hydroxide was increased by an 
amount equivalent to the amount of bromine added. The 
two processes gave substantially similar results. 

Example VI 
To determine the effect of temperature reduction, a 

process performed at 60° C. without bromine was com 
pared with two processes performed at 50 C. with 
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sisting of elemental bromine, hydrobromic acid, hypo 
bromous acid, and salts thereof in an amount between 
0.001% and 0.10% based on the pulp. 

2. The process as set forth in claim 1 in which said 
material is a salt of hydrobromic acid. 

3. The process as set forth in claim 1 in which said 
material is a salt of hypobromous acid. 

4. The process as set forth in claim 1 in which said 
material is elemental bromine. 

5. Process of preparing cellulosic pulp for conversion 
to a cellulose derivative which comprises reducing the 
viscosity and degree of polymerizaion of the pulp fibers 
by treating the pulp with an alkaline hypochlorite bleach 
solution containing a material selected from the group 
consisting of elemental bromine, hydrobromic acid, hypo 
bromous acid, and salts thereof in an amount between 
10 and 1000 parts per million parts of pulp. 

bromine. Pertinent information is given in the follow 
ing table. The pulp was the same as that used in the 
processes of Example IV. 

Br, Pero Av. Ol, Tera Beach Aw. Ol 7.4% 
cent on Percent Temp, minal ing Consin, Wisc., NaOH Ou 
Pulp on Pulp 9 O. pH Tine, Percent Cp. Soly. No, 

hr. on Pulp Percent 

O 2. 60 10.4 6.4 1.6 9. 11.8 0.95 
0.08 2. 50 10. 2,8 1, 1 9.0 0.8 
0.08 1,8 50 10. 3.2 1.2 90 112 0.79 

We claim: 
i. In the alkaline hypochlorite bleaching of cellulosic 

pulp for conversion to a cellulose derivative, the process 
of increasing the rate of reduction of viscosity of the pulp 
which comprises adding to the reaction mixture of hypo- 45 1,904,406 
chlorite and pulp a material selected from the group con- 2,587,064 
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