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Introduction

The extreme difficulty encountered in the cutting of veddes from thick
slabs of pulp, such as flash-dried pulp, for which this test'method has been
designed, has led to the adoption of a disc sampling procequre, following
an extensive investigation (practical and statistical) of the prpblem. A brief

statement of this investigation is given in annex’ B.

It is recognized that, although the wedge system of samplin

is, in theory,

more accurate than the disc system, the.drilling procedure specified in this

part of ISO 801 may be regarded ascsatisfactory because, i

practice, the

moisture variation from place to<place is relatively small (fpr example in

flash-dried pulps).
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Pulps — Determination of saleable mass in lots —

Part 2:

Pulps isuch as flash-dried pulps) baled in slabs

1 Scope

This part|of ISO 801 specifies a method for deter-
mining the dryness of a lot of pulp baled in slabs and
for calculgting its saleable mass.

This method is applicable to most kinds of pulp; in
bales of gpproximately 200 kg, and made up-of four
to six slgbs or wads, of fairly uniform .and similar
thickness| It may also be applicable_ ‘to "bales not
composed of individual layers, but which are naturally
delaminatgable. It does not apply_to pulp baled in
sheet forn or to pulp in unitized bales.

The methpd is not applicable if the drilling device be-
comes appreciably hot \because of frictional heat
evolved during drilling, this can occur with some
strong chemical or‘semichemical pulps.

An example of & full certificate of analysis and related
calculations-is given in annex A.

possibility of applying the most recent |edition of the
stahdard indicated below. Members off IEC and ISO
maintain registers of currently valid| International
Standards.

ISO 801-1:—", Pulps — Determinatidn of saleable
mass in lots — Part 1: Pulp baled in sheet form.

3 Definitions

For the purposes of this part of ISO 801{ the following
definitions apply.

3.1 lot: The total number of bales of the same sort
of pulp of specific characteristics.

The number of bales comprising a lot is indicated by
the invoice or by agreement between the interested
parties.

2 Normative reference

The following standard contains provisions which,
through reference in this text, constitute provisions
of this part of ISO 801. At the time of publication, the
edition indicated was valid. All standards are subject
to revision, and parties to agreements based on this
part of ISO 801 are encouraged to investigate the

1) To be published. (Revision of ISO 801-1:1979)

A lot of bales of pulp is said to be "with
specification” if it is accompanied by a certificate of
origin stating for each bale either

— its gross mass (3.2) and its absolute dryness
(3.4),

or

— its saleable mass (3.7).
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3.2 gross mass: The total mass of a bale, a part of
a lot or a lot comprising

— contents;
— wrappers (pulp — paper);
— packaging wires or strappings.

3.3 oven-dry mass: The mass obtained on drying
pulp at 105 °C + 2 °C, until constant mass is reached.

© ISO

wide enough to accommodate the test pieces so that
they do not protrude outside the rim of the pan.

NOTE 1  As the test pieces are weighed when still hot,
they cause an upstream flow of air around the weighing pan
and, in consequence, a negative error in the balance read-
ing. This error is minimized if the pan is wide enough so that
no part of the test pieces protrudes outside the rim of the
pan.

3.4 absolute| dryness: The ratio of the oven-dry
mass (3.3) of [the pulp to its initial mass, expressed
as a percentage.

3.5 air-dry mass: The mass of the pulp when its
moisture content is in equilibrium with the ambient
atmosphere.

3.6 theoretidgal commercial dryness: A conven-
tional equilibrigm value of 88 % or 90 % according to
the country and/or commercial agreements.?

3.7 saleable |mass: The gross mass (3.2) multiplied
by the absolutg dryness (3.4) divided by the theoreti-
cal commercia| dryness (3.6). Usually, it approximates
to the air-dry npass (3.5).

3.8 invoiced| mass: The saleable mass (3.7) indi-
cated by the veéndor on the invoice.

4 Principle

Sample bales are taken from the lot in number which
is a function of the total number of bales'and slabs in
the complete [lot and in accordance. with a sliding
scale. The sanpple bales are weighed-individually and
collected in groups containing-_edqual numbers of
bales. A disc-shaped test piece)is cut from every lap
or wad. The fest pieces _are~weighed and dried to
constant mass|to determine their oven-dry mass. The
saleable mass [of the dot:iS then calculated.

5 Apparatus

5.3 Equipment, for cutting the disc-shaped test

pieces, comprising a commercial drill of abqut 1 kW,
a drill stand, and a cutting tool. (See figures [l and 2.)

~

I

|IIIII‘IIIII:{‘IIIIIIIIIIIIIIIIII/I

Outer rotating part, consisting of a cone, an outér casing

5.1 Scale, suitable for weighing the bales to an ac-
curacy of at least 1/1 000.

5.2 Balance, suitable for weighing the test pieces
to an accuracy of at least 1/5 000. The balance shall
have a capacity of at least 5 kg and a sensitivity of
0,1 g. Its weighing pan (or weighing table) shall be

with four arms holding twa cutting knivesand two chip
breakers.

Inner stationary part, consisting of a circular footplate,
and an inner casing with spring holder and ball bearing.

Coil spring, which expands between the rotating and the
stationary parts.

Figure 1 — Cutting tool (see 5.3)

2) If the air dryness is 90 %, the pulp contains 90 parts by mass of absolutely dry fibres and 10 parts by mass of water. For

an air dryness of 88 %, the corresponding figures are 88 and 12.
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Figure 2 — Cutting tool in use
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5.4 Series of 35 cards, showing the complete se-
guence of sampling positions in each lap or wad from
which the discs are to be cut. (See clause 7 and fig-
ures 3 and 4.)

One sample is taken from every wad, in the position
indicated by the sampling cards, which have one cor-
ner clipped to ensure correct orientation. Thirty-five
cards are prepared and one sampling position is
marked on each, so that each card represents the
surface of one slab. A card size of 100 mm x 75 mm

© ISO

equal width in one direction, and five in the other,
thus giving 35 sampling positions over the whole
surface of the lap.

5.5 Equipment, for storing the test pieces to pre-
vent them from gaining or losing mass before weigh-

ing.

5.6 Drying oven, with good ventilation, and capable
of being controlled at 105 °C + 2 °C.

is suitable. The-cards-aredivided-into-seven-strips—of 5.7 DrFying containers, fitted with wire mash.

Sample

= =
o @
=
=

Card
1st 3 st
2nd 2nd
3rd J 3rd
4th ) 4th
Sth J s5th

Figure 3 — The random card system (see 5.4)
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Figure 4 — Sample selection by the random card system
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6 Sample bales

For instructions concerning sample bales and sam-
pling, see ISO 801-1. The number of sample bales is
specified in table 1 of ISO 801-1; however, the total
number of slabs in the bales taken shall be as close
as possible to a whole multiple of 35. The application
of this principle to the most common cases (4, 5 or
6 slabs per bale) is illustrated in table 1of this part of
ISO 801.

© ISO

7.3 Cutting the test pieces
See figures 1 and 2.

From each slab or wad of pulp comprising the com-
plete base, cut a disc-shaped test piece, of diameter
100 mm 4+ 2 mm, with the cutting tool (see 5.3 and
figures 1 and 2) or a suitable modification of it. The
test pieces when detached shall be of equal thick-
ness, approximately 20 mm. Place the test pieces in
the storing equipment (5.5) to prevent gain or loss of

|

Table 1 — Number of sample bales to be taken

‘Number of sample bales for

Total number

of bales in lot 4 slabs/bale | 5 slabs/bale | 6 slabs/bale

min. | max. | min. { max. | min. [ max.

Up to 100 18 36 14 28 12 24
101 to 200 27 54 21 42 18 36
201 to 300 36 72 28 56 24 46
301 to 400 36 72 28 56 24 48
401 to 500 36 72 28 56 24 48
501 to 600 45 90 35 70 30 60
601 to 700 45 90 35 70 30 60
701 to 800 54 108 42 84 36 72
801 to 900 54 106 42 84 36 72

901 to 1 000 63 126 49 98 42 84
1001 to 2 000 72 144 56 112 48 96
2 001 to 3 000 90 180 70 140 60 120
3 001 to 4 000 108 216 84 168 72 144
4 001 to 5 000 144 288 112 224 96 192

NOTE — Above| 5 000, the minimum or maximum Jnumber is
that given for 5000 bales, plus 1 % of the bales)in excess of
5 000. The totall number of slabs taken shall be as close as
possible to a myltiple of 35.

7 Procedure

7.1 Weighing of sample bales

cumulated for weighing as a batch. Thepokitions of
the discs to be taken from each slabre those indi-
cated by the random card system (5:4). Drill ach slab
once only and collect the drillings 4n” batche$ prefera-
bly containing samples from gach individual pale.

ot o S <l H | Fare la,
otStare Mt tne—aestrea—quantity—as .Feen ac-

The discs taken from the-peripheral positiong shall be
taken at a distance of5 mm to 10 mm ffrom the
edges of the slab.

7.4 Sampling using the random card system

See figlres 3 and 4.

Shuffle the 35 cards and then take the firdt sample
from the top slab at the position shown on the top
card. Sample the second slab in a similar way at the
position indicated on the second card.

Continue this procedure through each slab of the
bales to be sampled until 35 positions have been
sampled. Reshuffle the pack of cards, and|take the
next sample as indicated by the top card.|[Use this
procedure continuously, irrespective of thg number
of slabs contained in the bale.

NOTE 2  Accurate judgement of the sampling position
can be made by reference to the marked sarpple card.
However, if desired, a procedure which will ass|st the op-
erator is to construct a lattice of the same dimgnsions as
the slabs in the bale, and with the same number pf squares
as that shown on the cards. The lattice is then plaped on the
surface of the slab to be drilled, and the disc dan be cut

Determine the gross mass of each sample bale sep-
arately and record it to an accuracy between 1/500
and 1/1 000.

If the moisture content of the wrappers obviously
differs from that of the rest of the bale, or if the
wrappers are invoiced separately, test them separ-
ately in accordance with 8.2.

7.2 Selection of specimen slabs or wads

Sample every slab or wad in the table.

while it is still in position.

7.5 Weighing and drying of the test pieces

Collect the test pieces obtained, preferably in batches
containing those from a group of sample bales com-
bined in such a way that the number of slabs tested
is as close as possible to a multiple of 35. Weigh to
an accuracy of at least 1/5 000.

NOTE 3 Itis essential that test pieces be prevented from
losing or gaining mass before weighing.


https://standardsiso.com/api/?name=4aa0aab0138218ae963f946e516da69b

© |SO

Ensure that the wire mesh at the bottom of the indi-
vidual drying container (5.7) is sufficiently fine to retain
small pieces of pulp, which can break away from
some friable dry pulps, such as flash-dried
groundwood.

Dry the test pieces in the ventilated oven (5.6),
controlled at 105 °C + 2 °C, until the mass is con-
stant. This mass is considered to have been reached
when two consecutive weighings, at an interval of at
least 1 h, do not differ by more than 1/5 000.

ISO 801-2:1994(E)

8.2 Bales wrapped in pulp or paper sheets

When pulp is wrapped in wrappers consisting of pulp
or paper sheets which have a moisture content which
obviously differs from that of the remainder of the
bale, or if wrappers are sold separately, the whole
bale shall be weighed intact, and the wrapper or
wrappers removed and weighed separately (the
wrappers comprise all the pulp or paper sheets folded
over the sides of the bales, and the sheets outside
these). The gross mass of the wrappers, including

Weigh the test pieces on the balance (5.2) immedi-
ately aftef their removal from the oven. The time in-
terval from removal to weighing shall be less than
30 s.

NOTE 4 |A prolonged time period between removal and

weighing may cause a positive error in the oven dry mass,
due to uptgke of moisture from the ambient atmosphere.

8 Expression of results

8.1 Balps without wrappers and without
specificdtion

The saleaple mass X (at ¢ %) of pulp in the lot is given,
in kilograms, by the equation

a, @ a,
X = m1———100 +mQ———1OO +...+m,,——100 )

Ny 100
N, T

my ay + my ay + ... + m, dy) XNy
Nsz

where

my, Hy, ... m, is.the gross mass (3.2) of the
groups of sample bales, ex-
pressed in kilograms;

ay, ap,C, a, is the absolute dryness (3.4) of

WITES Or Strappings, 15 them deducted flom the gross
mass of the intact bales for determinatign of the gross
mass of the contents of bales.

The test piece from the wrappérs conprises a diag-
onal strip 100 mm wide cut, from all thg¢ wrappers on
one bale in every group of bales. [The absolute
dryness is determiped/in the same mgnner as that
specified in 7.5 for'disc test pieces.

The content$¢shall be sampled in the [ordinary way,
as for unwrapped bales.

The saleable mass of such bales is arriyed at by add-
ing>together the saleable masses, detgrmined separ-
ately, of the wrappers and the contents|

8.3 Specification lots

A specification lot of pulp is one in which either the
air-dry or the oven-dry mass of every bgle is given, or
the gross mass together with the abdolute dryness
of every bale is given.

Every possible means shall be taken,

as with non-

specification pulp, to ensure the seledtion of a rep-
resentative range of sample bales. The average air-dry

mass of the sample bales (arrived at by

division of the

total air-dry mass of the sample bales| according to

the maker's specification, by the num

ber of sample

bales) should, as far as possible, be within + 0,5 %
of the average specified air-dry mass of the whole lot

the groups of sample bales, ex-
pressed as a percentage and
rounded to one decimal place;

N, is the total number of bales in the
lot;

N, is the number of bales sampled;

c is the theoretical commercial
dryness (3.6), expressed as a
percentage.

Express the result to the nearest 1 kg.

(arrived at by dividing the specified air-d

ry mass of the

whole lot by the total number of bales).

Calculate as follows:

The saleable mass Y (at ¢ %) of pulp in a lot ac-
companied by a complete specification is given, in

kilograms, by the equation

%

Y= (my oy =2t + i)
‘("" 700 T™ 700 T "™ 700

d 100

XegX—¢

(@
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where
my, ny,
a~|, 02, veey a"
d

... m, is the gross mass (3.2) of the

groups of sample bales, ex-
pressed in kilograms;

is the absolute dryness (3.4) of
the groups of sample bales, ex-
pressed as a percentage and
rounded to one decimal place;

is the saleable mass (at ¢ %), of

my, my,

ay, a, ..

9 Test report

© ISO

..., m, is the gross mass (3.2) of com-

bined groups of sample bales,
expressed in kilograms to the
nearest 0,5 kg;

is the absolute dryness (3.4) of
combined groups of sample
bales, expressed to one decimal
place.

Express the resu

The Tot, according 1o the specifi-
cation, expressed in kilograms;

is the saleable mass of the sam-
ple bales, as calculated using the
specification expressed in kilo-
grams;

is the theoretical commercial
dryness (3.6), expressed as a
percentage.

t to the nearest 1 kg.

8.4 Combined groups

If for some reas
one group of sa
for weighing, th
and (2) are defing

on the test pieces from more than
ple bales are combined into batches

appropriate terms in equations (1)

d as follows:

The test report shall include the following partigulars:

a) a reference to this part of ISO 804

b) all indications necessary for)complete ifentifi-

cation of the lot;

c) the saleable mass of ‘the lot, expressed

grams;

n kilo-

d) any unusual/features observed in the coyrse of

the test;

e) any_.operations not specified in this fdart of

ISO'801 or regarded as optional, which
have affected the results.

might

A typical form for reporting the test results is given in

annex A.
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Annex A
(informative)

Example of a full certificate of analysis and related calculations

A.1 Certificate of analysis

We certify
to consist

Marked:

Stored at|
Method d
Name an

Documerts identifying the lot: Number and date gf-manufacture, speg
dryness bale by bale
Method ¢f transport: Ship
Date of sempling: 1978-11-18
Place of $ampling: ABCD
Number ¢f bales available before testing (approxi-
mately): 200
State of bales: Good
Type of Wrapper: Paper
The analydis was carried out in accordance with ISQ 801-2, Pulps — Determination of saleable m:

Part 2: Pu

Number

D (such as flash-dried pulp) baled in slabs:

f slabs in bale:

Numberif bales sampled:

Total nu

Calculate
Saleable
using the
Saleable
ing to the
Saleable

to the an

If require

ber of bales in lot:

i oven-dry mass of samplebales:

mass (at 90 %) of samplé bales as calculated
specification (when available):

mass (at 90 %) of bales of pulp in lot accord-
invoicing (when.available):

mass (at 90 %).of baled pulp in lot according

Blysis:

)|

a) short

hge)or excess (on invoiced mass) expressed

that we have sampled and tested for saleable mass a lot of bales of prime unbleached sul
pf 200 bales, order No. 12345.
AAA blue
EFGH mill
f storage: In enclosed building
i address of seller and buyer: Mamoé-Durand — Papeterie Dupont

35

5

200

5 134,6 kg
(5 720,2) kg'
(32 687) kg

32 601 kg

ate pulp said

ifications of

Bss in lots —

in kilograms:

b) shortage or excess (on invoiced mass) expressed

as a perc

entage:

86 kg shortage

0,263 % shortage

The details of sample bales and test pieces are given in A.2.

Certified

Date: .....

By (Name)

* Values corresponding to calculations using the specification are given in brackets.
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A.2 Details of sample bales and test pieces

© |SO

Bale Test pieces Bale group
G o d Absolut Oven-dry mass calculated
roup ven-dry solute according to
No. Order Gross mass Wet mass mass dryness \ 9 -
number test specification
kg g g % kg kg
1 26 671 198,2 (156,9)
26 708 199,2 (183,7)
26 786 198,4 (161,5)
26 49 199,2 (159.,5)
26 B68 199,2 (158,1)
26 B31 198,8 (159,5)
25 P12 199,2 (157,1)
TOTAL 13922 858,7 681.,8 79,4 11054 (1 105,3)
2 25 B67 199,0 (159,5)
25 89 198,6 (153,9)
25748 198,4 (148,3)
25 07 199,2 (154.7)
25 B26 199,0 (154,9)
25 B70 198,0 (153,5)
25 p25 198,2 (15Q,3)
TOTAL 1390,4 921,0 700,0 76,0 1 056,7 (1069,7)
3 25 p87 199,2 (159,7)
25 p50 199,0 (153,3)
24 B09 197,0 (131,1)
24 P68 197,2 (133,0)
22 #91 197.8 (133,3)
22 p92 197,2 (143,3)
22 #54 197,2 (134,5)
TOTAL 1384,6 990,8 700,5 70,7 978,9 (983,2)
4 22 413 198,0 (14Q,3)
22 P55 197.4 (130,3)
22 p10 197.6 (14Q,7)
21 B54 197.2 (1371.3)
22 (131 197,4 (139.,3)
22 173 198.,0 (134,7)
22 P95 197.6 (144,7)
TOTAL 1,383,2 966,0 685,9 71,0 982,1 (981.3)
5 21 B17 196,2 (134,5)
21 p76 197,0 (134,5)
21 p37 197,0 (128,9)
18 p0B 198,8 (153.5)
18 469 199,0 (147,5)
18 428 198,2 (151,9)
18 151 199,4 (156,9)
TOTAL 1385,6 8773 640,4 73,0 10115 (1 008,7)
TOTAL 5134,6 (5148,2)

10
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A.3 Calculation

A.3.1 Without specification

( S B ..
™300 "™ 700 T T 100)

=11054+ 10567+ 9789+ 982,1+ 10115
=5 134,6 kg

_ 5134,6 x 200 x 100

X a0 x 35

ISO 801-2:1994(E)

=[32 600,6 kg
X =032 601 kg

A.3.2 With specification

Oven-dry mass of sample bales using the specification
=11053+ 1 069,7 + 983,2 + 981,3 + 1 008,7
=5 148,2 kg

5(148,2 x 100
90

=5 §20,2 kg

5[134,6 x 32 687 x 100
5 148,2 x 100
O0x——g5

5]134,6 x 32 687 x 100
90 x 5 720,2

=34 600,8 kg
Y = 32 601 kg

Percentagé shortage or excess:’— 0,263 or 86 kg

* The first expression of ¥ may be simplified if the calculation of e is not desired.

1
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Annex B
(informative)

Report on investigations

Between 1969 and 1972, a series of experiments
were carried out as a joint Finnish, Swedish and

In the first series, a comparison was made between
the two extreme positions (0 mm and 30 mm), and in

Norwegian enfterprise, with a View 1o testing the pro-
posed methodi: “British and Scandinavian Provisional
Method of Tepting Flash-Dried Pulp”.

One major olject of these investigations was to es-
tablish whether it was necessary to have a more pre-
cise specification of the locations for drilling out the
peripheral tegt discs (at the edges of the slabs) to
ensure obtain|ng the true dry matter content.

For normal bale and slab sizes, these discs can be
drilled out in gny position between 0 mm and 30 mm
from the edge of the slab. The effect of this lack of
precision on the final test result was unknown.

Two series of|investigations were carried out, in both
cases in respect of lots of mechanical pulp consisting
of 36 bales, gtored in 4 layers with 3 x 3 bales. The
storage time [was 1 month, giving average mass re-
duction of 5 kg and 8 kg per bale for the first and
second series respectively.

the second, the comparison concerned the[0-position
and the middle position (approximately #& min).

The average deviation between the two pogitions for
the first series was 0,25 % with“the true yalue (de-
termined by production at the'mill) being folund in be-
tween. For the second eries, the difference was
0,56 %, again with the(Ctrue value for the dry matter
content in between. The results were also ¢onsistent
in that the value “found by employment of the
O-position gave(too high a dry matter content.

these experiments was quite clear, viz. that when
drillingvis effected in the peripheral position, the dis-
tance to the edge should be defined, at a distance of
5mm to 10 mm from the edge of the slab.

As a conseguence, the conclusion to be d}?wn from

This has now been correctly incorporatgd in the
method specified in this part of ISO 801.

12
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