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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Pulps — Laboratory wet disintegration —

Part 3:
Disintegration of mechanical pulps at 285°C

1
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3.1
disi

cope

document specifies an apparatus and the procedures for the laboratory wet ‘dis
echanical pulps that exhibit latency except when brightness is measured. Thi$ apy
edure can be used for preparation of the test portion in other International Standards d
S.

document is applicable to all kind of mechanical pulps (i.e. mechanical,"semi-chemical
hanical pulps) exhibiting latency.
Normative references

titutes requirements of this document. For dated teferences, only the edition cited

b38-1, Paper, board, pulps and cellulosic nanomaterials — Determination of dry matte
-drying method — Part 1: Materials in solid fé6rm

1119, Pulps — Determination of stock coneentration

14487, Pulps — Standard water forphysical testing

Terms and definitions
he purposes of this decument, the following terms and definitions apply.

ind IEC maintain-terminology databases for use in standardization at the following add

SO Online browsing platform: available at https://www.iso.org/obp

EC Electropedia: available at https://www.electropedia.org/

ntegration of mechanical pulp

integration
aratus and
ealing with

and chemi-

following documents are referred to in the text in such a way that some or all of their content

hpplies. For

ited references, the latest edition of the referencedidocument (including any amendmerts) applies.

" content by

resses:

mec

nanical treatment In water so that interlaced fibres, which were free in the pulp stoc

separated from one another without appreciably changing their structural properties

3.2

latency
condition of a mechanical pulp in which some of its properties are inhibited and require disintegration
of the pulp at elevated temperature to be developed

K, are again

Note 1 to entry: Latency is due to the distorted form of the fibres acquired in mechanical processing, especially at
high consistency, and subsequently preserved upon cooling at high consistency. Itis assumed that its preservation
is caused by the hardening of the lignin.

Note 2 to entry: The degree of latency in a pulp is generally related to the consistency and energy applied during
the mechanical processing.
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3.3

latency removal
procedure using a combination of mechanical treatment, i.e. disintegration, and heat treatment using a

temperatur

e exceeding the softening temperature of lignin

Note 1 to entry: In this document, the temperature for latency removal is stated to be not less than 85 °C.

4 Apparatus

The usual laboratory apparatus and, in particular, the following shall be used.

41 Disinltegrator with heat supply or hot-water supply capable of maintaining a temper3

of 285 °C

n the suspension during the entire disintegration procedure. Use either the‘\stan

disintegratgr (4.1.1) or the circulation disintegrator (4.1.2).

Since the tv

vo types of disintegrator do not treat the fibres in the same way (see Reference [5])

disintegratgr used shall be reported.

411 Sta
disintegrat
capable of

The proced

For safety r
20°Canda

4.1.2 Cirgd

hdard disintegrator, in accordance with Annex A. For latency-tremoval, the stan
r shall be equipped with an electrically heated container or shallhave a supply of hot w
eeping the temperature of the fibre-water suspension at theltemperature stated in 4.1.

ire for checking the standard disintegrator is given in Anfiex B.

Pasons, it is not recommended to use a standard disintegrator intended for disintegrati
L electric hot plate for boiling water.

ulation disintegrator, of Domtar type, in aétordance with Annex C. The disintegrator

have a sup

ly of water of a temperature of between 90*°C and 95 °C.

There shall|be a means of running the pump forshort intervals of time. To prevent damage to the pi
the pump shall not be run dry for more than-3:5.

4.2 Balance, capable of weighing with\an accuracy of 0,2 g.

4.3 Wate
requiremen

t in the procedure forwhich the disintegrated pulp will be used.

5 Preparation of test portion

If the pulp i

5 wet orait-dry, determine the dry matter content in accordance with ISO 638-1. If the

is in slush formy détermine the dry matter content in accordance with 1SO 4119.

ture
dard

the

dard
ater,

bn at

shall

imp,

I, standard water, asspecified in ISO 14487, distilled water or tap water, depending on the

pulp

If the conce

ntration of 2 slush nulpn sample is less than 15 04 by mass thicken it to the annron
r r r 4 J 7 rr r

riate

volume, carefully avoiding the loss of fines. This is most easily done by sedimentation of the suspension
and removing a part of the water phase or by dewatering through a filter paper on a Biichner funnel.

Use standard water (4.3) for disintegrating pulps to be used in tests where drainability properties are
of importance. In all cases, use water of the same quality as required in the procedure for which the
pulp is disintegrated.

For the standard disintegrator (4.1.1), take a test portion corresponding to a mass of (50 * 5) g of
oven-dry pulp. For the circulation disintegrator (4.1.2), take a test portion corresponding to a mass
of (56 = 1) g of oven-dry pulp. If the sample is in sheet-form, do not cut the sheets and avoid taking cut
edges.

If the dry matter comprises 20 % or more of the sample, soak the test portion in 1 1to 1,5 | of water
(standard water or other) at (20 £ 5) °C for at least the minimum soaking time specified in Table 1.

2 © IS0 2023 - All rights reserved
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If the pulp is in the form of sheets or slabs, after soaking tear the sample into pieces of dimensions
approximately 25 mm x 25 mm. Soaking for a time longer than the minimum specified, for example
overnight, has been found not to have any significant effect on the results. The soaking time shall,
however, never be longer than 24 h for any pulp grade.

Flash-dried mechanical pulp needs to be soaked for a minimum of 10 min.

Table 1 — Recommended soaking time for mechanical pulps

Dry matter content of the pulp Minimum soaking time

% hy mass

Whe
that

6

6.1

This
brig
Mec

NOT

<20 0 min
20 to 60 30 min
>60 4 h

re necessary for climatic reasons, a temperature of between 25 °C and 30"@may be use
this is stated in the test report.

Procedure

General

procedure shall be used to remove the latency fremyall pulps that exhibit latency, e
htnessis to be measured, in which case the pulp shalbbe disintegrated in accordance with|
hanical pulps not exhibiting latency shall be disintegrated in accordance with ISO 5263

D Brightness is not significantly altered:bysthe presence of latency; however, hot disir

mecHhanical pulps can lead to significant loss of brightness.

6.2

Disintegration and latency refoval

WA
ate

Info
is gi

6.3

Tran

NING — Since the hot-disintegration procedure involves the treatment of the tesf
perature equal to or exceeding 85 °C, caution shall be taken to prevent scalding

‘mation regarding the efféct of latency in mechanical pulps (or in pulps having a high lig
ben in Annex D.

Standard disintegrator

disifgtegrator (4.1.1).

Add

water of the same quality as used in Clause 5 to give a total volume of (2 500 * 25)

heat

d, provided

xcept when
[SO5263-2.
2.

tegration of

[ portion at

hin content)

sfer the test portion, after preparing as described in Clause 5, into the container of the standard

ml. Use the

h the motor

rto heatthe mixturetoa temperature >80 °C_Setthe revolution counter to zero. Switd

on and allow the propeller to make 30 000 revolutions. Stop the propeller and check visually that the
pulp is completely disintegrated, for instance by diluting a small portion from the disintegrator with
water in a glass cylinder and inspecting it under transmitted light. If it is not completely disintegrated,
continue the disintegration until complete separation of fibres is achieved and/or the fibre bundles and
fragments are separated to the extent expected in the pulp at the time of manufacture. At the end of the
disintegration, the temperature shall not be less than 85 °C. If for any reason a different pulp charge or
a different number of revolutions is used, this shall be stated in the test report.

Immediately after disintegration, and as quickly as possible, dilute the pulp suspension using cold water
of the same quality as used in Clause 5, to a concentration not less than 0,3 % and not more than 1,5 %

© IS0 2023 - All rights reserved
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and a temperature of (20 * 2) °C. Ice that meets the requirements specified in 4.3 may also be used if
necessary. For freeness testing, the stock concentration required is (0,3 = 0,02) %.

NOTE The hot disintegration step described is usually sufficient to release the latent properties. It is possible
that some latency returns if the stock is cooled slowly and without dilution. For this reason, the dilution and
cooling to 20 °C is done as quickly as possible.

6.4 Circulation disintegrator

To heat the circulation disintegrator (4.1.2), fill the disintegrator container with water at a temperature
between 90 °C and 95 °C to within 4 cm of the top of the container. Close the lid tightly. Start the
recirculatign pump and allow it to operate for (120 + 5) s. After the pump has stopped, open the dralin of
the containgr slightly and measure the temperature of the water leaving the container. Drain the water
completely pnd repeat this cycle until this temperature exceeds 90 °C.

Immediatelly add water of the same quality as used in Clause 5, at a temperature betweem90°C and 95 °C
until the cqntainer is approximately half-full. Transfer the test portion, after preparixg as descrjibed
in Clause 5fto the circulation-disintegrator container and add water at a temperatyife between 90 °C
and 95 °C t¢ within 4 cm of the top of the container. Close the lid tightly and start the timer to opgrate
the pump fpr (120 * 5) s. Use caution when removing the lid since pressure-Can build up during the
operation.

Measure the temperature and repeat the disintegration if the temperature is below 85 °C. If fibre
bundles and fragments are not separated to the extent expected in the pulp at the time of manufacture,
continue thg disintegration.

When the disintegration is completed, open the drain valve.@nd run the pump for a brief intervpl to
drain the tdst portion into a collection pail. Open the lid andy'with the drain valve closed, add about 4 1
of hot watef into the container. Close the lid, run the pump:for 2 s, then open the drain valve flushing the
remainder ¢f the test portion from the system. Never.tun the pump for more than 3 s without liqulid in
it to avoid damaging it.

after disintegration, and as quickly as possible, dilute the pulp suspension using|cold
water of th¢ same quality as used in Clause(5,)to a concentration not less than 0,3 % and not more fhan
1,5 % and g4 temperature of (20 * 2) °Cslce that meets the requirements specified in 4.3, may aldo be
used if necdssary.

NOTE1 The preliminary step with hot water is done to heat the container, piping and pump.

NOTE 2  The hotdisintegration step described is usually sufficient to release the latent properties. It is pogsible
that some latency returns if the-stock is cooled slowly and without dilution. To minimize any such tendency, the
dilution and [cooling to 20£C.are done as quickly as possible.

NOTE 3  Iffthe watef to'which the stock is added is at a temperature above 20 °C, the temperature after dilfition
will be consjderahljchigher than 20 °C. To overcome this, ice made from the same quality water can form|part
of the dilutign watér. The volume and temperature of the dilution water can be so chosen as to bring the $tock
concentration@nd temperature to within (0,30 * 0,02) % and (20 + 2) °C respectively for freeness testing.

7 Testreport

The test report shall include the following particulars:

a) reference to this document (e.g. ISO 5263-3:2023);

b) all the information necessary for complete identification of the sample;
c) the water grade (standard water, distilled water or tap water) used;

d) the soaking time;

e) the dry matter content of the sample;

4 © IS0 2023 - All rights reserved
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f) the method used for the hot disintegration;
g) any unusual features observed in the course of the test;

h) any operations not specified in this document, or that are regarded as optional, which might have
affected the results.

© IS0 2023 - All rights reserved 5
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Annex A
(normative)

Construction of the standard disintegrator

A.1 Materials

All compon

ents that come into contact with pulp suspensions shall be resistant to water and.to,d

acids and alkalis. Stainless steel is normally used.

A.2 Stan

The cylindr
32 mm fro
of the cont
around the

centrally in

dard disintegrator

ical container, Figure A.1, is fitted with four equally spaced spiral baffles extending bety

the bottom and 57 mm from the lid, each baffle traversing half theinternal circumfer
iner. The baffles spiral downwards in a clockwise direction. There is a fillet of radius 13
nside of the base of the container. The three-bladed propellet,is‘mounted on a vertical s
the container, at a fixed distance above the bottom. It is{driven at the specified speg

the stock and a counter is fitted to record the number of revolutions{The counter should preferab

of the pre-g

Viewed fro

The contai
assembly.

L

The contain
removed arn

et type, which will switch off the disintegrator afterthe required number of revolut
above, the propeller rotates in a clockwise direction.

r is provided with a lid, which in most disintegrators is fitted to the propeller/m

er is fixed firmly in position during operation of the disintegrator, but it is capable of b
d replaced easily and quickly.

|ilute

veen
ence
mm
haft
d in
y be
ons.

otor

eing

A.3 Dimensions
Table A.1 - Standard disintegrator part dimensions
Specified Value
Part Dimension Tolerances
(unless otherwise stated)

container internalheight 191 mm +2 mm
infernal diameter 152 mm +2 mm
radius of fillet 13 mm +2 mm

baffles square section 6,5 mm +1 mm
hetght-fromrecontainer-base 32 +H 1
distance from rim 57 mm +1 mm
ends radiused 3 mm +0,5 mm
edges radiused 0,4 mm +0,1 mm
spacing (centres) 51 mm +1 mm

propeller diameter of swept circle at tip of 90 mm +0,5 mm
blades
diameter of hub 222 mm -
distance between propeller blades 25 mm +2 mm
and container base (lowest point)

propeller blades |width at hub 18,2 mm +0,5 mm

6 © IS0 2023 - All rights reserved
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Table A.1 (continued)
Specified Value
Part Dimension Tolerances
(unless otherwise stated)

maximum width 22,5 mm +0,5 mm
thickness 1,6 mm +0,5 mm
edges radiused 0,8 mm +0,2 mm
ends radiused 4 mm +1 mm
pitch 2° +15’

Projpeller shaft diameter <Z0mm -
end taper to fit any propeller hub =

A.4| Rotational Frequency

The fotational frequency of the propeller shaft is (49 + 1,5) s™1.

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=c00070de33c112e48655e83d0b989365

ISO 5263-3:2023(E)

Dimensions in millimetres

|

=4

57

[

191

|

| A
| i7
|

|

32

@152
H2°
I
—_— o (_\ jr—
Ln_ N_ m
~ A ')} I E
Sk § Gt
.
—
Key
1 6,5 mm x 6,5 mm section 3  round edgesR 0,4
2 end R 3 4 four baffles, each a half turn around the container

(three shown)
a Not to scale.

Figure A.1 — Standard disintegrator details
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Annex B
(normative)

Checking the standard disintegrator

Check the standard disintegrator regularly. Special care shall be taken to ensure that:

3:2023(E)

a)
b)
‘)
d)

If th
cong

the propeller shaft rotates smoothly and is always centred with respect to the containg
Lhe propeller runs at the specified rotational frequency;
the propeller blades are set as specified (this may be checked by means of a propeller g

the dimensions of the propeller blades are as specified in Table A.1 and the propeller bl
Hamaged.

e apparatus is used properly, the other dimensions of the standard disintegrator shq
tant; they shall, however, be checked at intervals.

huge);

hdes are not

uld remain
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https://standardsiso.com/api/?name=c00070de33c112e48655e83d0b989365

ISO 5263-3:2023(E)

Annex C
(normative)

Circulation disintegrator

The circulation disintegrator, of Domtar type, consists of a container, a centrifugal pump and a timing

device.

C.1 Contjiner, of stainless steel having a diameter of 0,1 m and equipped with a closed systemw|

total volum

To avoid ¢
tangentially
build-up, th|
half of the ¢

NOTE A
the pulp cha

C.2 Centy
arating of i

The pump g
the pump a
corrosion-r

C.3 Timing device, to control the operation ofjthe circulation pump to an interval of (120 + 5) s.

b of 3 1.

hvitation at the pump inlet, the fibre suspension shall enter and leayeothe contg
. The container shall have a tightly fitting lid. To release steam and to|prevent pres|
e lid contains a vent hole 8 mm in diameter in the centre. A concentrie.baffle on the lid,
ontainer diameter, prevents splashing through the vent hole see Reference [5].

larger container (having a diameter of 0,2 m) with a water volume of 7\l'is also available. In this
'ge is (136 + 2) g of oven-dry pulp.

ifugal pump, for continuous circulation of the fibre suspension, with an electric motor
etween 0,56 kW and 0,75 kW, capable of delivering approx. 240 1/min at 3 450 r/min.

hall have an inlet pipe of 38 mm nominal size and an outlet of 25 mm nominal size. Par
hd associated piping in contact with the fibre suspension shall be of stainless steel or
psistant material. The equipment shall havea’valve to drain the system.

ith a

iner
sure
one-

case,

with

ts of
ther
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