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ABSTRACT OF THE DISCLOSURE 

A method of delignifying and bleaching a chemical or 
semi-chemical cellulosic pulp comprising the steps of mu 
mately admixing a z?occulating type of protector which 
tends to produce coherent ?oc in the presence of an hy 
droxide other than ammonium hydroxide, with pulp under 
conditions which are substantially free of any hydroxide 
other than optionally ammonium hydroxide. The pro 
tector comprises up to 3% by weight of the pulp on a 
dry basis. The protector-containing pulp- is subjected to 
the action of oxygen gas in the presence of an alkaline 
medium at elevated temperature and superatmospheric 
pressure. The alkaline medium is constituted by a sub 
stance, preferably sodium hydroxide, other than the ?oc 
culating protector which may comprise at least one sub 
stance selected from the group comprising magnesium 
oxide and a magnesium salt. 

This invention relates to the deligni?cation and bleach 
ing of chemical and semi-chemical cellulosic pulps with 
oxygen gas. in the presence of an alkaline medium. 
For the purposes of this speci?cation, the term “oxy 

gen gas” includes any gas containing free oxygen, such 
as air. 

It is known that a pulp can be deligni?ed and bleached 
by subjecting it in an alkaline medium to the action of 
oxygen gas. When the treatment is carried out at ele 
vated temperature and pressure, good deligni?cation and 
bleaching can be obtained but it has been found that the 
physical strength properties of the pulp are affected ad 
versely. 

In our French patent speci?cation No. 1,387,853, we 
disclose the treatment of a chemical pulp with oxygen 
gas under pressure in an alkaline medium in the presence 
of a protector acting to preserve the physical and mechan 
ical strength properties of the pulp. Our French speci? 
cation No. 1,387,853 and our South African patent speci 
?cation No. 683/ 3,771 disclose suitable protectors. 

In our South African patent speci?cation No. 6,629 / 68, 
we disclose the impregnation of a cellulosic pulp with a 
protector by immersion of the pulp in a mixture of NaOH 
and the protector, preferably MgCO3, prior to treatment 
with oxygen gas. 

It has now been discovered that by using a dilferent 
procedure, the elfect obtained with a‘ certain type of pro 
tector can be improved. 

According to the invention a method of delignifying and 
bleaching a chemical or semi-chemical cellulosic pulp 
includes the steps of intimately admixing a flocculating 
protector with pulp under conditions which are substan 
tially free of any hydroxide other than'optionally am 
monium hydroxide, the protector comprising up to 3% 
by weight of the pulp on a dry basis; and subjecting the 
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protector-containing pulp to the action of oxygen gas in 
the presence of an alkaline medium at elevated tempera 
ture and super-atmospheric pressure, the alkaline medium 
being constituted by a substance other than the protector. 

It has been found that a certain type of protector which 
is operative to inhibit degradation of the physical and 
mechanical strength properties of pulp during oxygen 
gas treatment, such as magnesium oxide and magnesium 
salts, such as magnesium carbonate, magnesium silicate, 
magnesium acetate, magnesium sulphate and magnesium 
chloride or a mixture of these compounds, tend to form 
coherent floc in the presence of an hydroxide other than 
amonium hydroxide. In this speci?cation, a protector of 
this type is referred to as a “?occulating protector.” 

It is a characteristic of such coherent ?oc, that when 
present in the proportions which are obtained in the oxy 
gen gas treatment of pulp, it does not distribute regularly 
over the pulp ?bres. 

Although the speci?c ?occulating protectors referred 
to in the previous paragraph, have‘been found to be high 
ly effective to inhibit degradation of the physical and 
mechanical strength properties. of pulp during oxygen 
gas treatment, it has been found that the best results pos 
sible with such a protector are not obtained if it is added 
to the pulp in the presence of an hydroxide other than 
ammonium hydroxide, since the resultant ?oc cannot 
readily be evenly and uniformly distributed over the pulp 
fibres. It has been discovered in accordance with the in 
vention that if such a ?occulating protector is admixed 
With pulp under conditions which are substantially free 
of hydroxide other than optionally ammonium hydroxide, 
improved results after treatment with oxygen gas, can be 
obtained. 

It has been found that ammonium hydroxide does not 
have an objectionable eifect tending to produce a ?oc 
with a ?occulating protector. In. the circumstances, am 
monium hydroxide may be present during the admixture 
of the flocculating protector and the pulp. Reference to 
conditions or pulp as being “substantially free of any hy 
droxide” is not intended to exclude the presence of am 
monium hydroxide and it is to be understood the am~ 
monium hydroxide may or may not be present. 
During admixture with the ?occulating protector, the 

pulp may be at a low consistency not exceeding 5%. 
After the intimate admixture of the low consistency 

pulp with the ?occulating protector, the pulp may be 
thickened for the subsequent oxygen gas treatment. 

Liquor extracted from the pulp during the thickening 
thereof subsequent to admixture of the substantially by 
droxide-free pulp with the ?occulating protector, may be 
recirculated and mixed with fresh pulp under conditions 
which are substantially free of any hydroxide, other than 
optionally ammonium hydroxide, prior to or simulta 
neously with the introduction of ?oeculating protector to 
such pulp. In this way, any loss of usable chemicals can 
be avoided or at least minimised. 
The method according to the invention may be applied 

to an alkaline pulp which has been rendered substantially 
free of hydroxide and also to an acid pulp, such as a 
sulphite pulp, which has been preserved in a substantially 
hydroxide-free condition. 
As applied to an alkaline pulp, the pulp which is ad 

mixed with the ?occulating protector may be obtained 
by pre-treating the alkaline pulp with an acidic medium 
to render the pulp substantially free from hydroxide; and 
washing the substantially hydroxide-free pulp under sub 
stantially hydroxide-free conditions. For admixture with 
the protector, the consistency of the Washed pulp may 
be adjusted to any suitable value depending on the solu 
bility of the protector. Where the protector is substan~ 
tially insoluble, such as magnesium carbonate, the con 
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sistency should not exceed 5%. With soluble protectors, 
or protectors which have been rendered partially soluble 
as described below, higher consistencies may be used. 
The alkaline pulp may be acid pre-treated by treating 

it with a suf?cient quantity of acid or by subjecting it to 
mildly acid bleaching or by treating it with liquor from 
an acid bleaching stage. Advantageously, the alkaline pulp 
may be acid pre-treated substantially in accordance with 
our South African patent No. <67/ 3,680, preferably with 
a 1% sulphuric acid or $02 solution at a pulp consistency 
in the order of 5% at a pH in the range from 1.2 to 4.8 
for a period of time in the range from 5 to 60 minutes. 
The acid pre-treatment may be conducted at ambient tem 
perature, but it has been found that a temperature from 
35 to 70° C. gives more rapid results. There is nothing 
inherent in the process that restricts the consistency of 
the pulp to a value of about 5% if suitable equipment is 
used. 
The acid pre-treatment may be followed by treatment 

in any suitable washing system in which the acid pre 
treated pulp which is substantially free of hydroxide, is 
Washed with water and/ or With suitable recycled ?ltrate 
substantially free from free hydroxide, such as may be 
derived from a subsequent thickening stage. The consist 
ency of the Washed pulp may be adjusted to any suitable 
low value into which a ?occulating protector, such as 
magnesium carbonate, is added to an amount of up to 
3%, preferably from 0.25% to 3% by Weight of the pulp 
on a dry basis. The protector should be free from free 
hydroxide and may be added in dry form or may be suit 
ably dispersed in an aqueous medium produced by a suit 
able purifying treatment or a treatment with complexing 
agents to render innocuous any interfering metals present 
in the protector. The aqueous medium may be derived 
from a subsequent thickening stage. Where an insoluble 
protector, such as magnesium carbonate, is used, the 
whole or a portion of the protector and/ or the low con 
sistency pulp slurry may be pre-treated with a suitable 
medium, such as carbon dioxide or an ammoniacal liquor, 
to render the protector at least partially soluble. As stated 
previously ammonium hydroxide may be present Without 
any objectionable effect. 
The pulp-protector mixture is admixed thoroughly 

under substantially hydroxide-free conditions in the mix 
ing system until a uniform distribution of the protector 
in the pulp is obtained. The temperature at which admix 
ture is carried is not normally critical and may be carried 
out at ambient temperature or at any other convenient or 
suitable temperature. 

It has been found quite surprisingly, that once the pulp 
and the ?occulating protector have been intimately ad~ 
mixed under substantially hydroxide-free conditions and 
the protector has been thoroughly dispersed throughout 
the pulp mass and is substantially retained, the retention 
of the protector over the pulp ?bres may be further en 
hanced by making the protector-containing pulp sut'? 
ciently alkaline, for example to a pH of 9 or higher. For 
this purpose, at least a portion of the fresh alkaline me 
dium required for the oxygen gas treatment may be added 
to the protector-containing pulp. Alternatively, waste liq 
uor from the oxygen bleaching stage may be recirculated 
for this purpose or other Waste alkali or ammoniacal liq 
uors may be added to the protector-containing pulp. 

After intimate admixture, the pulp may be thickened 
to a suitable consistency for the subsequent oxygen gas 
treatment. If necessary, the pulp may be thickened after 
any necessary dilution to a suitable lower consistency. 
Recycled ?ltrate may be used for such dilution. Surpris 
ingly, very high retention of protector is possible. 
The ?ltrate from this thickening operation may be 

used for dilution purposes in the pulp-protector mixing 
system and before thickening, and also for slurrying the 
protector. This ?ltrate may also be used for Washing 
purposes in the washing system as described above, in 
this way retaining as much of the protector in the pulp 
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circuit as possible and minimizing the amount of water 
discharged from this mixing operation. 'It also advantage 
ously allows a suitably low consistency to be used in the 
mixing operation. 
The protector-containing pulp may be thickened to any 

suitable consistency, depending on the manner in which the 
oxygen gas treatment is to be carried out. If oxygen gas 
treatment is to be carried out in accordance with our South 
African patent No. 68/ 6629‘, the protector-containing pulp 
may be thickened to a consistency in the range from 
16% to 67%. 
Any equipment suitable for use in pulp-bleaching, such 

as for instance ?lters, diffusers and/or screw presses, may 
be used in the Washing and thickening operations de 
scribed above. 
The whole or the remainder of the required alkali, 

preferably to a total amount of 2 to 12% by weight of 
NaOH on a dry pulp basis, may then be admixed with the 
pulp prior to the oxygen gas treatment which may be 
carried out at an operating temperature of from 90° C. to 
135° C. and a pressure from 70 to 400 p.s.i. The alkaline 
medium is constituted by a substance other than the pro 
tector. 
The pulp may be further bleached by any Well known 

method. 
EXAMPLE 

The following numerical example is illustrative of the 
invention Without in any way limiting the scope thereof. 
In the example, concentrations are given as percentages 
by weight on a dry pulp basis, and oxygen gas pressures 
are those pertaining at maximum temperature during oxy 
gen gas treatment. Pulp consistency is the ratio, expressed 
as percentage, of the weight of dry pulp to the weight of 
wet pulp. All tests have been carried out to TAP'PI spe 
ci'?cations unless stated otherwise. Time for heating up 
to maximum operating temperature during oxygen gas 
treatment was 3 minutes, but shorter or longer times can 
be employed. 
The properties of the following pulps are compared in 

the table below: 
(a) Untreated, unbleached softwood (pine) kraft (i.e. 

alkaline) pulp of KAPPA number 25.1 (hereinafter re 
ferred to as Pulp A). 

(b) The pulp of (a) above after acid pre-treatment in 
accordance with our South African patent No. 67/3680 
under the conditions indicated below, washing, admixture 
with a mixture of 1% 'MgCO3 and and 6% NaOH es 
sentially as described in the preamble of this speci?cation 
with reference to our South African patent No. 6629/68 
and subsequent treatment with oxygen gas under the con 
ditions set out below. (Hereinafter referred to as Pulp B.) 

ACID PRE-TREATMENT 

Temperature ___________________________ __ Ambient. 

Consistency ____________________________ _. 5%. 

Time (minutes) __________________________ _. 60. 

Acid medium (percent S02) _______________ _. 1%. 
pH of pulp mixture ______________________ _. 3.3. 

‘OXY GEN GAS TREATMENT 

‘Temperature _________________________ __° C__ 130 
Time (minutes) ____________________________ __ 30 

Consistency _______________________ "percent" 16.6 
Pressure at max. temperature kg./cm.2 ________ __ 12.0 

(c) The pulp of (a) above after the same acid pro-treat 
ment as in (b) above, Washing, admixture with 1% 
MgCO3 under substantially hydroxide-free conditions in 
accordance with the present invention, subsequently addi 
tion of 6% NaOH and the same oxygen gas treatment as in 
(b) above. (Hereinafter referred to as Pulp C.) 
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TABLE 

Pulp 

A B C 

Brightness (Elrepho) _________________________________ __ 4S. 5 47. 2 
Color reversion (18 hours at; 105° C.) 4 _________________ __ 0.1 0.2 
Physical strength values at 9,000 revs. Lampen: 

Canadian freeuess (cc.) __.. -_ 645 510 
Breaking length (meters) __ __ 11,400 10,100 9, 870 
Double folds (under 800 g.) . 73 495 727 
Burst factor __________________ _. __ 65. 8 64. 4 73. 0 
Tear factor ______________________________ a. 110 87. 8 91.9 

Pcrmanganate number (TAPPI 40 m1.) ______________ _. 4. 1 4. 7 

It is clear from the table above, that as far as brightness, 
colour reverision and freeness are concerned, the results 
obtained with Pulps B and C are very similar. However, 
the remarkable increase in the burst and tear factors and 
the number of double folds obtained with Pulp C in com 
parison with that obtained with Pulp B, illustrates the 
advantages to be obtained with the method according to 
the invention. 

It may be remarked that Pulp C approaches the strength 
characteristics of the unbleached Pulp A but that the 
comparison between Pulps C and A is not so revealing as 
the comparison between Pulps C and B as discussed above. 
We claim: , 

1. A method of delignifying and bleaching a chemical 
or semi-chemical pulp, comprising the steps of intimately 
admixing a ?occulating protector comprising a magnesium 
compound with pulp under conditions which are substanti 
ally free of any hydroxide other than optionally ammon 
ium hydroxide, the protector comprising up to 3% by 
weight of the pulp on a dry basis; and subjecting the pro 
tector-containing pulp to the action of oxygen gas in 
the presence of an alkaline medium at elevated tempera 
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ture and super-atmospheric pressure, the alkaline medium 
being constituted by1 a substance other than the protec 
tor. 1 

2. A method as claimed in claim 1, wherein the ?oc 
culating protector comprises at least one substance select 
ed from the group ‘comprising magnesium oxide and a 
magnesium salt. . 

3. A method as claimed in claim 1, wherein the ?oc 
culating protector is admixed with the pulp at a consistency 
not exceeding 5%. - 

4. A method as claimed in claim 1, wherein the pulp is 
thickened for the oxygen gas treatment at a stage subse 
quent to the admixture with the ?occulating protector. 

5. A method as claimed in claim 1, wherein the pulp 
which is admixed with the ?occulating protector is ob 
tained by pre-treating an alkaline pulp with an acidic 
medium to render the pulp substantially free from hy 
droxide; and washing the substantially hydroxide-free pulp 
under substantially hydroxide-free conditions. 

6. A method as claimed in claim 4, comprising the steps 
of recirculating liquor extracted from the pulp during 
the thickening thereof; and mixing said liquor from the 
pulp. 
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