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if applicable
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of applicant^)
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declaranlfs)
(See beadnote*)

COMMONWEALTH OF AUSTRALIA C-I-L Case 729

Patents Act

DECLARATION FOR A PATENT APPLICATION

In support of the <*> Convention application made by
(b)

C-I-L Inc.

(hereinafter called “applicant(s)”) for a patent (c) for an
invention entitled <d>

"Hydrogen Peroxide Bleaching Process"
l/Wf(e) Colin Helmer Eyssen 

Assistant Treasurer 
C-I-L Inc., 90 Sheppard Avenue East 
North York, Ontario, Canada
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U-S. filed December 23, 1988 under Serial No. 289,309

Tadas Stepas Macas and Gregory John Siminoski
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(12) PATENT ABRIDGMENT (11) Document No. AU-B-47159/89 
(19) AUSTRALIAN PATENT OFFICE (10) Acceptance no. 623465

(54) Title
HYDROGEN PEROXIDE BLEACHING PROCESS
International Patent Classification(s)

(51)4 D21C009/16

(21) Application No. : 47159/89 (22) Application Date : 21.12.89
(30) Priority Data
(31) Number (32) Date (33) Country

289309 23.12.88 LIS UNITED STATES OF AMERICA
(43) Publication Date : 28.06.90
(44) Publication Date of Accepted Application : 14.05.92
(71) Applicant(s)

C-l-L INC.
(72) Inventor(s)

TADAS STEPAS MACAS; GREGORY JOHN SIMINOSKI
(74'. Attorney or Agent

PHILLIPS ORMONDE & FITZPATRICK , 367 Collins Street, MELBOURNE VIC 3000
(56) Prior Art Documents 

US 4462864
US 4029543 
US 3951594

(57) Claim

1. A rapid single stage process for the bleaching of mechanical pulp, 
which comprises treating the pulp at a pH of from 9 to 11 in an aqueous 
bleaching composition comrising greater than 10 percent by weight on 
pulp of hydrogen peroxide, and magnesium sulphate in an amount 
greater than or equal to 0.2 percent by weight on pulp, sodium silicate in 
an amount equal to or greater than 6 percent by weight on pulp and a 
base, wherein the hydrogen peroxide, magnesium sulphate, sodium 
silicate and base are in ratios and in sufficient amounts to substantially 
reduce the wasteful, non-bleaching reactions of hydrogen peroxide; and 
for a sufficient period of time to effect enhanced brightness of pulp; and 
to produce a pulp of the enhanced brightness and a residual liquor.

3. A process as claimed in claim 1 wherein the hydrogen 
peroxideisodium silicate weight ratio is from 1 to 6.

4. A process as claimed in claim 1 wherein the sodium silicate:base 
(the base being on a sodium hydroxide basis) weight ration is from 1 to
4.



AUSTRALIA

Patents "’t

COMPLETE SPECIFICATION 
(ORIGINAL)

Class Int. Class
Application Number:

Lodged:

Complete Specification Lodged:
Accepted:

Published:

Priority

Related Art:

Applicant(s):

C-I-L Inc.
CIL House, 90 Sheppard Avenue East, Willowdale, Ontario, CANADA

”··" t Address for Service is:
O O 0

' PHILLIPS ORMONDE & FITZPATRICK 
.....ί Patent and Trade Mark Attorneys

* c 367 Collins Street
ϊ’» Melbourne 3000 AUSTRALIA• C ’ '

£ i
tc ' Complete Specification for the invention entitled:

HYDROGEN PEROXIDE BLEACHING PROCESS

Our Ref : 158113 
• POF Code: 1109/1109

The following statement is a full description of this invention, including 
< J the best method of performing it known to applicant s):

1
6006



•d

C~I — L 7 2 9

- lq-

Hydrogen Peroxide Bleaching Process

O 0 0 o O 0 o©0 0
Ο β o
0 0 o
o a ο o

o o 
e ©0 * ft *

« « € t 
ttt ft® i

This invention relates to a process for the bleaching 
of wood pulps and more particularly to the bleaching of 
high-yield lignocellulose pulps with hydrogen peroxide.

5 High yield lignocellulose pulps that are currently
produced include stone groundwood (GWD), thermomechanical 
pulp (TMP), chemithermomechanical pulp (CTMP), and 
variations thereon. While these pulps differ somewhat from 
each other in their methods of production and physical 

10 properties they are all classified broadly as mechanical 
pulps .

Bleaching of mechanical pulps is conventionally a 
continuous process which usually involves mixing the pulp 
with a bleaching agent and transferring the mixture to a 

15 tower, without further agitation, and allowing the bleaching 
agent to react in a static fashion with the pulp for a 
period of time which may be up to 2 hours or longer. The 
bleaching temperature is usually between 40°C and 70°C.

Generally, mechanical pulps can be bleached with
20 hydrogen peroxide to brightness levels of 10-12, 13-15 and

16-18 points higher than their initial brightness of 50-60%
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ISO using peroxide doses of 1%, 2% and 3% (based on the dry 
weight of pulp), respectively. The brightness gain is very 
dependent on the wood species and the bleaching conditions. 
For Eastern Canadian spruce groundwood, a 1% hydrogen 
peroxide charge yields a brightness increase of about 8-10 
points, while a 3% charge can give up to a 18 point 
brightness increase. .

It is known that the brightness gain of a mechanical 
pulp subjected to hydrogen peroxide bleaching increases with 
both the amount of hydrogen peroxide applied and the amount 
of peroxide consumed by the pulp. At low peroxide charges 
(<2%) the relationship between peroxide applied and
brightness gain is nearly linear to a brightness of about 
70% ISO. Above this brightness, in the conventional 
bleaching processes, the brightness gain per unit of 
hydrogen peroxide applied decreases rapidly. In order to 
obtain mechanical pulps with enhanced brightnesses of over 
80% ISO in a single stage, large amounts of hydrogen 
peroxide must be applied. Poplar and spruce groundwoods 
have been reported to have been bleached to 86% and 80.6%
ISO respectively using up to 40% hydrogen peroxide on pulp 
and a two hour retention time. Unfortunately, at these high 
peroxide charges and long reaction times under conventional 
conditions, there are wasteful, non-bleaching reactions 
occurring to a great extent, which contribute significantly 
to the inefficiency of the process. These wasteful, 
non-bleaching reactions of hydrogen peroxide include its 
various decomposition pathways and include the so-called 
"darkening" reactions.

Hydrogen peroxide bleaching solutions (bleaching 
liquors) used for mechanical pulps routinely contain several 
other chemicals in addition to peroxide and water. Other 
additives include a base, most commonly sodium hydroxide, 
and hydrogen peroxide stabilizers, most commonly sodium 
silicate and magnesium sulphate. Also, other stabilizers
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are available which may be used to replace silicate (and 
magnesium sulphate) to varying degrees.

Sodium silicate is conventionally used as a 
commercially available 41° Be solution and is typically 

5 applied in the amount of 3 to 4% and sometimes up to 5%
(based on dry weight of pulp). Under conventional bleaching 
conditions, this silicate usage contributes to improving the 
brightness gain by about 4-5% ISO. Conventionally, 
magnesium sulphate is used in the storage of hydrogen 

10 peroxide bleaching solutions. It has been shown to 
stabilize such bleaching liquors. The common use of 
magnesium sulphate in bleaching per se has stemmed from this 
prior usage. Typically, magnesium sulphate is used in the 
amount of 0.05% (based on dry weight of pulp).

15 It has been suggested (1979 International Pulp
Bleaching Conference Preprints, CPPA, Toronto, Canada, 
P.107), that optimum mechanical pulp brightening occurs when 
equal proportions of sodium hydroxide and hydrogen peroxide 
(by weight) are applied on the pulp. However, these 

20 proportions of chemicals are not necessarily applicable to 
all mechanical pulp types or wood species, and deviations 
from this suggested ratio are quite common. A typical 
application of sodium hydroxide for 1% (on pulp) hydrogen 
peroxide is about 1.5% (on pulp), normally resulting in an 

25 initial pH of 10.5 - 11.0 in the pulp slurry.
Best bleaching results have been suggested to be 

obtained when at least 10% of the original charge of the 
sodium hydroxide (Pulp and Paper, 54(6), 156 (1980)) and 30 
- 40% of the initial peroxide added remains after the bleach 

30 is completed (Preprints 72nd Annual Meeting, Technical 
Section Can. Pulp and Paper Assoc., B15 (1986)). This 
implies a total consumption of hydrogen peroxide in the 
range of 60 - 70%.

The stoichiometry of the reaction of peroxide with
35 spruce groundwood has been investigated at 15% consistency
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(Svensk Papperstid., 85(15), R116 (198.2)). This was 
accomplished by monitoring the decrease in the light 
absorption coefficient of the pulp, rather than an increase 
in the brightness. The purpose of these experiments was to 

5 show the optimum bleaching conditions for hydrogen peroxide
on mechanical pulp. It was suggested that a fine balance 
between the amounts of hydrogen peroxide and sodium 
hydroxide in the bleach liquor existed. It was shown that 
an increase in the applied peroxide charge, up to 6%

10 peroxide (on pulp) , lowers the pH where bleaching is most 
efficient. This was determined from the decrease in the 
light absorption coefficient of the pulp for a given 
peroxide consumption. Stoichiometrically, it was found that 
at 1% hydrogen peroxide, a pH of 10.7 - 11.5 provided 

15 optimum efficiency, while at 6% hydrogen peroxide a pH of 
10.3 - 10.7 was best. Above these optimal pH ranges, 
bleaching was less efficient as noted by peroxide 
decomposition and alkali darkening reactions. No mention of 
final pulp brightnesses was made.

20 The kinetics of peroxide bleaching of mechanical pulp
j have been investigated by studying the rate of chromophore

elimination (Svensk Papperstid., 81(1), 16 (1979)). The 
concentration of chromophores was approximated using the 
light absorption coefficient calculated according to the 

'25 Kubelka-Munk equation. At a constant pH (in the range 9.0 - 
11.5) and a constant hydrogen peroxide concentration (using 
16.6 - 200% on pulp), it was found that the bleaching rate 
was proportional to the applied hydrogen peroxide 
concentration. However, in this study no correlation was 

30 made with current industry practice of bleaching at 10 - 15% 
consistency. Further, this stbdy set out to determine 
whether sodium silicate and magnesium sulphate influenced 
the rate of hydrogen peroxide bleaching. It was found that 
there was no positive effect with magnesium sulphate and 

35 only a small effect with sodium silicate.
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In a similar kinetic study (J. Wood Chem. and Tech., 
2(4), 447 (1982)), again, the pH and peroxide concentrations 
were kept constant. However, the final brightness of the 

' pulp and chemical consumption were not discussed.
5 Bleaching of groundwood mechanical pulp to a high

brightness (Tappi, 70(3) , 119 (1987)) has been demonstrated 
using 10% hydrogen peroxide (on pulp). It was found .that at 
least one hour was required to reach 80% ISO and that higher 
brightness could only be achieved when the retention time

10 was extended to four hours or more. At a retention time of 
16 hours, a brightness of 85.0% ISO was reached and 7.2% 
hydrogen peroxide (on pulp) was consumed.

Canadian Patent No. 783,483 in the name of Electric 
Reduction Company of Canada Ltd. which issued April 23,

15 1968, describes a dynamic process for the bleaching of
cellulosic fibres wherein the bleaching solution is passed 
through a bed of relatively stationary fibres to produce a 
much reduced bleaching time over that required for the 
conventional static processes. In this dynamic bleaching 

20 process the pulp is exposed to the bleaching reagent as the 
water in the pulp is displaced by the advancing bleaching 
chemical front. An advantage provided by this process is 
the reduction in the bleaching contact time while the 
bleaching solutions are typically those of use in 
conventional static bleaching processes.

We have now discovered that wood pulp, and in 
particular mechanical pulp as defined hereinabove, can be 
rapidly bleached to enhanced brightness levels with hydrogen 
peroxide in the presence of sodium silicate and magnesium 

'o 30 sulphate with a substantial reduction in the wasteful,
non-bleaching reactions of hydrogen peroxide. The residual
or spent hydrogen peroxide liquor can be recycled to a
pulping or bleaching process. The brightness level
achievable is greater than or equal to 80% ISO and thus

35 provides enhanced brightness.
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It is an object of the present invention to provide a 
process that enables mechanical pulps to be bleached to a 
brightness level greater than or equal to 80% ISO (enhanced 
brightness) .

It is a further object to provide a bleaching process 
wherein the wasteful non-bleaching reactions of the bleaching 
agent, hydrogen peroxide, are significantly reduced in 
comparison to conventional bleaching processes at similar 
brightness .

It is yet a further object to provide a process that 
allows mechanical pulps to be bleached to greater than or 
equal to 80% ISO (enhanced brightness) in as little as five 
minutes .

Accordingly, in one aspect, the invention provides a 
rapid, single stage process for the bleaching of mechanical 
pulp, which comprises treating the pulp at a pH of from 9 to 
11 in an aqueous bleaching composition comprising greater than 
10 percent by weight on pulp of hydrogen peroxide, and 
magnesium sulphate in an amount greater than or equal to 0.2 
percent by weight on pulp, sodium silicate in an amount equal 
to or greater than 6 percent by weight on pulp and a base, 
wherein the hydrogen peroxide, magnesium sulphate, sodium 
silicate and base are in ratios and in sufficient amounts to 
substantially reduce the wasteful, non-bleaching reactions of 
hydrogen peroxide; and for a sufficient period of time to 
effect enhanced brightness of pulp; and to produce a pulp of 
the enhanced brightness and a residual liquor.

The aqueous bleaching composition, according to the 
process of the present invention, comprises unusually large 
charges of hyrogen peroxide on pulp - at least greater than 
about 10% w/w and preferably greater than about 20% w/w. More 
preferably, the aqueous bleaching composition comprises from 
about 20 percent to about 200 percent (w/w on pulp) of 
hydrogen peroxide.

Further, according to the process of the present 
invention, magnesium sulphate and sodium silicate together 
with base and the hydrogen peroxide are used in ratios and
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sufficient amounts to substantially reduce the wasteful, 
non-bleaching reactions of hydrogen peroxide. -Profor-a-bl-y— 

The amount of magnesium sulphate is greater than or equal to 
about 0.2 percent on pulp and more preferably from about 0.2 
to about 2 percent on pulp.

Preferably, the ratio of hydrogen peroxide: sodium 
silicate is from about 1 to about 6 and the ratio of sodium 
silicate: base (the base being on a sodium hydroxide basis) 
is from about 1 to about 4.

In a further aspect of the process of the present 
invention, the treatment of said pulp is for a sufficient 
period of time to effect enhanced brightness of the pulp. 
Preferably the time is less than about 30 minutes. More 
preferably, less than about 15 minutes.

Optionally, the process of the present invention is 
carried out in a dynamic fashion by passing a continuous 
flow of bleaching liquor through a bed of mechanical pulp 
fibres, comprising the pulp, under conditions as 
hereinbefore defined.

The process according to the present invention produces 
a pulp of enhanced brightness and a residual liquor, said 
process characterized by a substantial reduction in the 
wasteful, non-bleaching reactions of hydrogen peroxide, as 
hereinbefore discussed, in the treatment that produces a 
pulp of enhanced brightness. Therefore, the residual liquor 
remaining at the end of the treatment contains a substantial 
amount of the initial hydrogen peroxide charge (the residual 
hydrogen peroxide). Therefore, in a still yet further 
aspect of the process of the present invention, the residual 
liquor is recycled to a pulping or bleaching process.

Not to be bound by theory, the reduced hydrogen
peroxide consumption reflects the reduction in hydrogen
peroxide decomposition during the bleaching process.
Hydrogen peroxide decomposition consists of undesired side
reactions that are detrimental and significantly contribute
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to the inefficient use of the bleaching reagent. Therefore, 
the application of the combination of magnesium sulphate and 
sodium silicate together with base in ratios and sufficient 
amounts may be considered to stabilize the hydrogen peroxide

5 (reduce the hydrogen peroxide decomposition) and provide
more efficient bleaching to effect enhanced brightness of 
the pulp.

In the process according to the present invention, the 
treatment of pulp is carried out at a pulp consistency of

10 8-25% and preferably at a pulp consistency of 10-15%; and at
a temperature of from about 50°C to about 90°C for 

preferably less than about 30 minutes, and more preferably 
less than about 15 minutes. Treatment times as short as 5 
about minutes can produce pulps of enhanced brightness.

15 The pulps of enhanced brightness in the process attain
brightness levels as high as 89% ISO and the total hydrogen 
peroxide consumption does not exceed about 8% by weight on 
pulp.

The hydrogen peroxide charge is at least greater than
20 about 10% w/w on pulp and preferably greater than about 20% 

w/w. More preferably, the charges are from about 20% to 
about 200% w/w on pulp, and still more preferably from about 
20% to 60% w/w on pulp.

The advantages provided by the process according to 
the present invention include: 1) increased pulp 
throughput as a result of the reduced pulp treatment time;
2) production of pulps of brightness greater than 80% ISO 
with substantially reduced hydrogen peroxide consumption; 3) 
the opportunity of recycling spent liquor in order to vastly

30 improve upon the economics of producing pulps of enhanced 
brightness levels.

As with conventional bleaching, it is recommended that
a pretreatment of the pulp with a chelating agent such as
DTPA (diethylenetriaminepentaacetate) be included.

Preferred embodiments of the present invention will now

ft ft ft ft J ft βft ft
O ft ft 9 9ft ft ft

ft ft ft ft ft · ft ft ft
«t U u ί

35



C-I-L 729

5

10

O fl fl © ο ο βO fl fl
0 fl flQ fl fl fl fl fl fl

<
Ο Ο Ο Ο β tO €
O 0 β ftfl CSC

C'.i-
C r ’

20

- 9 -

be illustrated by way of examples.
Example 1
An Eastern Canadian softwood groundwood pulp (50 g 

oven-dried weight, 62.2% ISO brightness) was treated with an 
aqueous composition containing 53.6% (by weight on pulp) of 
100% hydrogen peroxide, 18% (by weight on pulp) of 41°Be 

sodium silicate, 0.54% (by weight on pulp) of magnesium 
sulphate and 10% (by weight on pulp) of sodium hydroxide.
The pulp slurry at 10% consistency was thoroughly mixed and 
then heated in a polyethylene bag at 70°C for 30 minutes in 

a static fashion. After this time period, residual liquor 
was separated from the pulp by suction filtration and/or 
pressing. The hydrogen peroxide consumed was calculated 
from the amount of residual hydrogen peroxide, which was 
determined from a portion of the residual liquor. Following 
filtration, the pulp was washed once with water. The 
initial pH of the pulp slurry before bleaching was 10.7 and 
after bleaching 10.4 The final brightness of the pulp was 
87.4% ISO. The hydrogen peroxide consumption was 6.6% on 
pulp.

Example 2
The process of Example 1, wherein the chemical charges 

and results are listed in Table 1.

TABLE 1

HYDROGEN SODIUM SODIUM MAGNESIUM INITIAL BRIGHTNESS HYDROGEN

PEROXIDE HYDROXIDE SILICATE SULPHATE pH (% ISO) PEROXIDE
(% ON PULP) (% ON PULP) (41° Be) (% ON PULP) CONSUMED

(% ON PULP)
ί c I cc c

19 3.5 6 0.54 9.7 83.3 3.8
I U f ( f 27 5 9 0.54 10.0 84.4 3.8

54 16 18 0.54 10.1 84.4 7.5
106 20 36 0.54 10.0 84.2 4.5

c <■ · 53* 10 18 0.54 10.7 84.9 5.1
t ί '
t '* Time is 10 minutes
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Example 3 ,.
For comparison, this example illustrates the use of 

high hydrogen peroxide charge with conventional amounts of
• sodium silicate and magnesium sulphate present as
5 stabilizers. Although the enhanced brightness was achieved,

the consumption of peroxide is outside the teaching of the 
present invention. .

An Eastern Canadian softwood groundwood pulp (50 g 
oven-dried weight, 62.2% ISO brightness) was treated with an

10 aqueous composition containing 52% (by weight on pulp) of 
100% hydrogen peroxide, 4% (by weight on pulp) of 41°Be 

sodium silicate, 0.04% (by weight on pulp) of magnesium 
sulphate and .10% (by weight on pulp) of sodium hydroxide.
The pulp slurry at 10% consistency was thoroughly mixed and

15 heated in a polyethylene bag at 70°C for 30 minutes in a 

static fashion. The initial pH of the pulp slurry before 
bleaching was 10.8 and after bleaching 10.7. The final 
brightness of the pulp was 86.7% ISO. The hydrogen peroxide 
consumption was 30% on pulp.

. S « <S f
' '20 Example 4£ '

’ This example illustrates the preferred process
i . comprising a continuous flow according to the invention:
j , An Eastern Canadian softwood groundwood pulp (50 g

■ .j oven-dried weight, 62.2% ISO brightness) at 10% consistency
. | 25 was packed into a water-jacketed column and heated to 70°C.
J 1
,1 Bleaching was accomplished in a dynamic fashion by
:j percolating a solution (500 mL) containing 18% (by weight on
'J Pulp) of 41°Be sodium silicate, 0.54% (by weight on pulp) of

.'"■ ft· .-. . .
r tt magnesium sulphate, 10% (by weight on pulp) of sodium■r €

30 hydroxide and 53.6% (by weight on pulp) of 100% hydrogen 
. ‘ peroxide through the pulp bed over a period of 10 minutes.

, This was followed by a hot water wash (500 mL) in a similar
dynamic fashion. The resulting pH of the liquor before

, ... bleaching was 9.8, and after bleaching, 9.9. The bleached

€ !. ' 
« t
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pulp had a brightness of 86.4% ISO. The amount of hydrogen 
peroxide consumed was 6.1% on pulp. The ratio of initial 
hydrogen peroxide to silicate was ~3; the ratio of silicate 
to base was ~1.8.

5 Example 5
The process of Example 4, wherein the chemical charges 

and results are listed in Table 2.
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TABLE 2

TIME
(MINUTES)

HYDROGEN 
PEROXIDE 
(% ON PULP)

SODIUM 
HYDROXIDE 
(% ON PULP)

SODIUM
SILICATE

41°Be
(% ON PULP)

MAGNESIUM 
SULPHATE 
(% ON PULP)

INITIAL
PH

BRIGHTNESS 
(% ISO)

HYDROGEN
PEROXIDE
CONSUMED

(% ON PULP)

10 54 . 16 18 0.54 10.3 84.4 7.4
10 53 30 72 0.54 10.9 84.9 5.6
15 104 20 36 1.1 10.1 84.5 4.5
15 104 20 36 0.72 10.1 84.1 5.2
15 104 20 36 0.36 10.1 84.5 5.6
15 104 6 18 0.54 9.5 82.8 3.1
15 104 8 18 0.54 9.7 83.6 4.4 '
15 104 10 18 0.54 9.7 83.7 4.1
15 104 14 18 0.54 9.8 84.2 5.0
15 104 16 18 0.54 9.9 84.0 5.0
15 104 20 36 0.54 10.0 85.1 6.2

6Ζ
Δ
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Example 6
For comparison, this example uses no magnesium 

sulphate. Although the enhanced brightness was achieved, 
the consumption of peroxide is outside the teachings of the 
present invention.

10

The process of Example 4 was employed, wherein the 
percolating solution contained no magnesium sulphate, 36%
(by weight on pulp) of 4l°Be sodium silicate, 104% (by 

weight on pulp) of 100% hydrogen peroxide and 20% (by weight 
on pulp) of sodium hydroxide. The time was 15 minutes. The 
resulting pH of the liquor before bleaching was 10.1. The 
bleached pulp had a brightness of 84.2% ISO. However, the
amount of hydrogen peroxide consumed was 13.4% on pulp.

j 15

I-

Example 7
The process of Example 4 except the pulp was a 

cottonwood groundwood. The starting brightness was 59.1%

H
j;
h ο « β «
>,' 0 t :7 9 «

n B < '
is j.; 20
ίJ anti

ί5 · «»’
1 · · ■ >Ϊ »ΐ 4 4»»

ISO. The pH of the bleaching liquor was 10.1 and after 
bleaching 10.5. The bleached pulp had a final brightness of
83.8% ISO. The consumption of hydrogen peroxide was 3.6% on 
pulp.

The data listed in Table 1, Example 2, illustrates the 
effectiveness of the process according to the present 
invention for bleaching a groundwood pulp in a static 
fashion in 30 minutes or less. Brightness levels above 80%

25 ISO (and as high as 84.9% ISO) are attained rapidly and for

0 U «Ί © 0 0« © 0
© Q ΰe « ©O ti <9

a range of chemical charges, that is for hydrogen peroxide 
charges from 19% to 106% on pulp, and the hydrogen peroxide 
consumption is less than 8% on pulp. For comparison,
Example 3 illustrates the use of a high hydrogen peroxide

aa\ 3°© Oi
o

© ϋ a & <0 a© β

charge with conventional amounts of sodium silicate and i
magnesium sulphate. In this Example, although a brightness 
of 86.7% ISO was attained, the hydrogen peroxide consumption

X© β 4 t 1 ίβ 5
0 * 4β C ί« It

was 30% on pulp.
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The data listed in Table 2, Example 5, illustrates the 
effectiveness of the process according to the present 
invention for bleaching a groundwood pulp in a dynamic 
fashion in 15 minutes or less. Brightness levels above 80% 
ISO are attained rapidly and for a range of chemical charges 
and the hydrogen peroxide consumption is less than 8% on 
pulp. For comparison, Example 6 illustrates the necessity 
for magnesium sulphate to be included in the process of the 
present invention, in that although a brightness of 
83.8% ISO was attained, the hydrogen peroxide comsumption 
was 13.4% on pulp.

Therefore, it can be seen that the process according to 
the present invention produces a pulp of enhanced
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:
1. A rapid, single stage process for the bleaching of mechanical pulp, which

comprises treating the pulp at a pH of from 9 to 11 in an aqueous bleaching composition 

comprising greater than 10 percent by weight on pulp of hydrogen peroxide, and magnesium

$ sulphate in an amount greater than or equal to 0.2 percent by weight on pulp, sodium 

silicate in an amount equal to or greater than 6 percent by weight on pulp and a base, 

wherein the hydrogen peroxide, magnesium sulphate, sodium silicate and base are in ratios 

and in sufficient amounts to substantially reduce the wasteful, non-bleaching reactions of 
ί’V: hydrogen peroxide; and for a sufficient period of time to effect enhanced brightness of pulp;
0.0ft -

ι <3 ϊ J : and to produce a pulp of the enhanced brightness and a residual liquor.
o

Ο fl I» <J β e 
β β

• ft .
• *··· 2. A process as claimed in claim 1, wherein the amount of magnesium sulphateβ
...T’ is from 0.2 to 2 percent by weight on pulp.

ft ft ft• O ft ’
/9; ’·’ 3. A process as claimed in claim 1 wherein the hydrogen peroxide:sodium silicate

o o o

°2‘‘ ] weight ratio is from 1 to 6.
ft ο o• ft ftο ft

,. .. 4. A process as claimed in claim 1 wherein the sodium silicate:base (the base
ft t

• \ being on a sodium hydroxide basis) weight ratio is from 1 to 4.

5. A process as claimed in claim 1, wherein the aqueous bleaching composition 

comprises greater than 20 percent by weight on pulp of hydrogen peroxide.

6. A process as claimed in claim 1 wherein the aqueous bleaching composition 

comprises from 20 percent to 200 percent by weight on pulp of hydrogen peroxide.

*(
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7. A process as claimed in claim 1 wherein the time to effect enhanced

brightness is less than 30 minutes.

8. A process as claimed in claim 1 wherein the time to effect enhanced

brightness is less than 15 minutes.

9. A process as claimed in claim 1 wherein treatment of the pulp is carried out

at a pulp consistency of 8 to 25 percent.

, 1θ· A process as claimed in claim 1 wherein treatment of the pulp is carried out
' * * ·

’··*,* at a temperature of 50 C to 90 C.
! « β »» ♦ *

0 0 5 1
i <«·«·«< 
f » «

... 11. A process as claimed in claim 1 wherein treatment comprises passing a
ί t tt«

j * , t continuous flow of the aqueous bleaching composition through a bed of the mechanical 

lispulp.

: tt c
, 12. A process as claimed in claim 1 or claim 11 wherein the residual liquor is

; . J recycled to a pulping or bleaching process.

] 13. A process for the bleaching of mechanical pulp substantially hereinbefore

j ·;···; particularly described with particular reference to any of the foregoing Examples 1, 2, 4, 5 

: > and 7.

;'A I

q 14. A bleached pulp whenever obtained by a process as herein described and
'■'i

claimed.

DATED: 11 February 1992
PHILLIPS ORMONDE & FITZPATRICK 
Attorneys for:
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