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A PROCESS USING CELLULASE FOR IMPROVING DRAINAGE PROPERTIES OF PULP
—_—— e T T RAVTVALE PRUFERTLIES OF PULP

TECHNICAL FIELD

This invention relates to a pulping process wherein cellulase IS used

to improve the drainage properties of the pulp.

S BACKGROUND ART

in the preparatlon of pulp for paper making, the drainage properties

of the pulp may in some cases be unsatlsfactory whereby the capacity of the

paper line may be reduced. The drainage properties of the pulp are commonly

estimated by the SchOpper-Fliegler test (a high S'Fl value indicating poor drainage)

10 or by Canadian Standard Freeness (a low CSF value mducattng poor dralnage)

' Unsattsfactory drainage may partlcularly occur in case of repulping material that

has already been through a pulping and drying process e.g. dried virgin pulp
recycled ftbre or waste paper '

EP 262 040 (Cellulose du Pin) and EP 351 655 (Cultor) describe

15 |mproved dralnablllty by use of cellulase and hemlcellulase dunng pulping. The

consnstency (. e. % dry matter concentratlon) was 2 - 5%.

o J- C Pommier et al., TAPPI Journal, June 1989, pp. 187-191 indicate
that 3% consnstency IS optlmum for dralnage |mprovement by cellulase treatment
(as lndlcated by CSF) and that the effect decreases significantly from 3 to 5%

SN ','20.  JP-A 59-9299 and JP-A 63-59494 describe use of cellulase during

pulplng at 3-6% consustency at hlgh pH (above 9) to improve ink removal from
- waste paper.
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High-consistency pulping at consistency above 8%, typically 10-20%.

Is commonly used, but use of celiulase in this type of process has not been
described.

It is the object of the invention to provide an improved process.

5 STATEMENT OF THE INVENTION

We have surprisingly found that dramabmty can be further improved

when the cellulase is used during pulping at high consistency (above 8%).

Accordingly, the invention provades a pulping process wherein

cellulase is used to improve the drainage properties of the pulp, characterized by
10 a consistency above 8%.

DETAILED DESCRIPTION

- Raw _material

The process of the nnventaon can be applied to any pulp where it is

Cellulase

Many types of cellulase are known and can be used in the process
20 of the invention. Microbial cellulase are preferred for reasons of economy. The

~ cellulase should be active and stable at the conditions, especially the PH, of the
process.
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Some examples of suitable cellulases are those derived from

Aspergillus (particularly A. niger), Trichoderma (particularly T. viride, T. reesei and
1. koningii), Humicola (particularly H. insolens, see US 4,435,307) and alkalophilic
Bacillus (US 3,844,890). Examples of commercial cellulase preparations are

5 Novozyme 342 (H. insolens) and Celluclast 1.5L (I._reesei), both available from
Novo-Nordisk A/S.

| A suitable cellulase dosage will usually correspond to a cellulase

activity at pH 6 of 100 - 10,000 EGU/kg of dry pulp. Where the pulping process"

IS at alkaline pH (above 7), the cellulase dosage should correspond to a cellulase
10 activity at pH 9 of 100 - 10,000 CEVU/kg of dry pulp.

Pulping process
| The process is carried out at a consistency above 8%, typically 10-

20%. The cellulase can be addedfin an existing high-consistency pulping process
using any type of known hugh-consastency pulper.

15 Depending e.g. on the use of recycled water the process may be
acidic (e g. pH 4 - 6) where Asgergullu or Trlchoderma cellulase is preferred. Or,
the process pH may be near-neutral (e.g. pH 6 - 8) where Hurnncola or Bacillus

. cellulase is preferred.

| ' , \ When the process of the invention |s to be applied to pulping of

20 waste paper deinking can be achieved by carrymg out the pulping at high pH
(above 9) in the presence of demklng chemicals (such as sodium hydroxide,
- sodium smcate hydrogen peroxide and surfactant), followed by ink separation
“(e.g. by flotation and/or rmsnng) Thus embodiment of the invention is partncularly

o advantageous since the cellulase will also serve to improve the deinking, while at

25 the same time umprovung dralnage At the high pH used for deinking, it is preferred

- to use cellulase from Humicola or alkaline Bacillus. .
| ' The: durationof thepulping will generally be 5 - 30 minutes, and this
may optionally be followed by maceration (i.e. incubation with or without stirring) -
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to let the enzyme action continue. The temperature throughout this treatment will
generally be 15-60°C, typically 30-50°C. The total duration of the cellulase action
(.e. pulping + maceration, if any) wil generally be 30-180 minutes.

Pulp prepared according to the invention can be used for
S conventional paper making.

EXAMPLES

Determination of cellulase activity at pH 6 (EGU)

A substrate solution is prepared, containing 34.0 g/l CMC (Hercules

7 LFD) in 0.1M phosphate buffer at pH 60 The enzyme sample to be analyzed

10 is dissolved in the same buffer. 10 ml substrate solution and 0.5 ml enzyme
solution are mixed and transferred to a vibration viscosimeter (e.g. MIV! 3000 from
Sofraser, France), thermostated at 40°C. One Endo-Glucanase Unit (EGU) is

defined as the amount of enzyme that reduces the vnscosny to one half under
these conditions.

15 Determination of cellulase activity at pH 9 (CEVU)
' A substrate solution is prepared, containing 33.3 g/l CMC (Hercules
7 LFD) in 0.1M Tris buffer at pH 9.0. The enzyme sample to be analyzed is
~dissolved in the same buffer. 10 mi substrate solution and 0.5 ml enzyme solution
are ‘mixed and transferred to a vuscosnmeter (e.g. Haake VT 181, NV sensor, 181
20 rpm) thermostated at 40°C. One Cellulase Viscosity Unit (CEVU) is defined as the

‘amount of enzyme that reduces the viscosity to one half under these conditions.

* Determination of pulp drainage (Schopper-iegier)

- The Schopper-Riegler number (SR) is determined according to ISO
standard 5267 (part 1), on a homogenous pulp at a consistency of 2 g/l. A known
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volume of pulp is allowed to drain through a metal sieve into a funnel. This funnel

has an axial hole and a side hole. The volume of filtrate that has passed through

the side hole is measured in a special vessel graduated in Schopper-Riegler units.

EXAMPLE 1

5 In this example two types of pulps are pulped at high consistency
together with an enzyme treatment by the cellulase preparation Celluclaste 1.5L.
The first type of pulp is a raw mechanicai pulp from decidou's tree, and the second
type is a bleached kraft pulp.

The dry pulps are disintegrated in a 20 litres high consistency lab

10 pulper with warm water. The mechanical pulp'and the bleached kratft pulp are
disintegrated at 8 and 10% consistency, respectively. Their pH is then adjusted to
5.0 with diluted sulfuric acid. The enzyme preparation Celluclasts 1.5L. (activity 840
EGU/Q) Is added to the puips at the dose of 5 kg/t dry pulp. For each pulp a
control experiment without enzyme is also made. In all experiments the temperature

15 is maintained at 45°C +/- 1°C and the pH at 5.0 +/- 0.1. The SR is measured

| ,,'-.after 90 minutes pulping. The following tables show the resulting'SR numbers for
both puips: |

Mechanical pulp

. Celluclaste |
20 o Control 67
- Difference 7

Bleached kraft pulp
Celluclaste 26
Control 34
25 | Difference .= 8
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The action of the enzyme resulted in a SR decrease of 7 points for
the mechanical pulp and 8 points for the bleached kraft pulp.

EXAMPLE 2

In this example a mix of old cardboard containers is pulped at high
S consistency together with an enzyme treatment by the cellulase preparation
Novozyme 342, at several pH values.

sodium hydroxide. The enzyme preparation Ndvozymo 342 (1030 CEVU/qg) is'
10 added to the pulps at the dose of O Kg/t dry pulp. For each pulp a control
experiment without enzyrhe is also made. In all experiments the temperature is
maintained at 45°C +/- 1°C. The Schopper-Riegler number (SR) is measured after
90 minutes pulping. The following tables show the resulting SR numbers for the

different pH values:

- 15 pH 7.6 Novozyme 342 29
. - Control - 38
Difference 9

PH 9.1 . Novozyme 342 32

, - Control 39
20 ' Difference 7
pH 9.6 Nbvozymo 342 33

‘ Control . 38

Difference 5

- PH 10.1  Novozyme 342 37
- 25 Control 38
Difference 1
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The action of Novozyme 342 at various alkaline PH's results in a
drainability improvement of 1 to 9 SR points. That can be compared to
experiments on the same cardboards where the pulp is incubated with or without
the enzyme at 3% consistency mstead of 8%. In this case the SR gain provided

reducing action of Novozyme 342 at hign pH.

In this example three types of pulp are pulped for 20 minutes at high
10 consistency in a 20 litres lab pulper, then macerated without stirring. The enzyme
Novozyme 342 is added at the beginning of the pulping. The pulps are raw
mechancial pulp, bleached mechanical pulp, and bleached kraft pulp.
' - Two sets of experiments are made: one at the natural pH of the pulp
(7.5), and one at pH 9.5. The pH of the pulp is adjusted with diluted sodium
15 hydroxide at the beginning of the pulping, prior to eventual enzyme addition. The
_ | - enzyme preparatlon Novozyme 342 (1030 CEVU/q) is added to the pulps at the
- ~- ..dose of 2.5 kg/t dry pulp. For each pulp a control experiment without enzyme is
.'also made In all experiments the temperature is maintained at 45°C +/- 1°C. The
SchOpper-RlegIer number (SR) is measured after 90 minutes (20 minutes pulping

| - 20 + 70 minutes maceration). The SR results are shown in the followang tables:

. pH 7.5 pH 9.5
Raw mechanical pulp ,
Novozyme 342 60 63
Control . 70 67

25 - Difference 10 4
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10 varies with the pH and the type of pulp.

Bleached mechanical pulp

Novozyme 342
Control
Difference

Bleached kraft pulp
Novozyme 342
Control
Difference

o7
67
10

23
27

63
68

26
29
3

PCT/DK91/00089

The enzyme maceration results in a drainability improvement that -
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CLAIMS

1. A pulping process wherein cellulase is used to improve the drainage properties of

the pulp, characterized by a consistency above 8%.
2. A process according to claim 1 wherein the pulp has an SR value above 25.

3. A process according to claim 2, wherein the pulp is previously pulped and dried

material such as dried virgin pulp, recycled fibres and waste paper.

4. A process according to claims 1 to 3, wherein the cellulase is derived from a

strain of Aspergillus, Trichoderma, Humicola or Bacillus.
5. A process according to any of claims 1 to 4, wherein the pH is 4-6.

6. A process according to claim 5, wherein the cellulase is derived from a strain of

Aspergillus or Trichoderma.
7. A process according to any of claims 1 to 4, wherein the pH is 6-8.5.

8. A process according to claim 7, wherein the cellulase is derived from a strain of

Humicola or Bacillus.

0. A process for pulping and deinking of waste paper according to any of claims 1 to
4, wherein the pulping is made at pH 6-9.5 in the presence of deinking chemicals,

followed by separation of ink.

10. A process according to claim 9, wherein the cellulase is derived from Humicola or
Bacillus.
11. A process according to claims 1 to 10, wherein an amount of cellulase

corresponds to 250-5000 CEVU/kg of pulp dry matter.




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims

