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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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The mgi j j } ; - ignal Standards
adopt lication as an
Interndtional Standard requires approval by at least 75 % of the member bodies casting a’vote.

Attentipn is drawn to the possibility that some of the elements of this document may'\be'the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights!

ISO 7716 was prepared by Technical Committee ISO/TC 6, Paper, board and_puips.

This thjrd edition cancels and replaces the second edition (ISO 776:1982)which has been techpically revised.
The ighition temperature has been changed from 575 °C to 525 °G.to be consistent with the temperature
specified in ISO 1762. The method also requires that the minimuni)mass of acid-insoluble resjdue be 10 mg
insteaq of 1 mg, in order to improve the accuracy of the test.
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Introduction

Acid-insoluble ash consists primarily of silica and silicates. This material, when present in the finished paper
or paperboard, can have an abrasive effect on punches, knives, slitters and dies which come into contact with
paper during finishing operations. Paper made from pulps with more than 400 mg/kg (based on oven-dried
mass) of acid-insoluble ash can cause premature dulling of such equipment. The level of silica in pulp can vary
significantly depending on several factors, including wood type, water quality, and the presence of silicate-
based additives, such as clay and talc. For example, in bleached kraft pulps, the silica mass fraction can range
from under 100 mg/kg to over 1 000 mg/kg.
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INTERNATIONAL STANDARD ISO 776:2011(E)

Pulps — Determination of acid-insoluble ash

1 Scope

This International Standard specifies a method for the determination of the acid-insoluble ash of pulp. It is
applicable to all types of pulps.

2 Normative references

The fdllowing referenced documents are indispensable for the application of this documeént. For dated
refererces, only the edition cited applies. For undated references, the latest edition of the refererjced document
(includjng any amendments) applies.

ISO 638, Paper, board and pulps — Determination of dry matter content — Qven-drying methad
ISO 1762, Paper, board and pulps — Determination of residue (ash) on ignition at 525 °C
ISO 7213, Pulps — Sampling for testing

3 Tdarms and definitions

For thg purposes of this document, the following terms and-definitions apply.

31
acid-insoluble ash
insolufjle residue remaining after a pulp sample is ignited in a furnace at 525 °C + 25 °C and the ash treated
with hydrochloric acid as specified in this Inteémational Standard

4 Pirinciple

A test $pecimen is weighed in.a‘heat-resistant container, ignited in a muffle furnace at 525 °C +[25 °C, and the
residug is treated with hydrechloric acid. The insoluble residue after acid treatment is filtered, washed, ignited
at 525)°C and weighed. The‘moisture content of a separate test portion is also measured. The|acid-insoluble
ash is then determined;in-milligrams per kilogram, on an oven-dry basis, from the mass of the ingoluble residue
after ignition and the/dry matter content of the sample.

5 Re¢agent

Use orjlyanalytical grade reagent and distilled water or water of equivalent purity.

5.1 Hydrochloric acid, 6 mol/l solution.
Carefully, in a fume hood, dilute 500 ml of hydrochloric acid (density at 20 °C = 1,19 kg/l) to 1 000 ml with water.
6 Apparatus

6.1 Heat-resistant evaporating dishes, of capacity 50 ml to 100 ml, and crucibles with a capacity of 20 ml.
Platinum containers are preferred, but porcelain or silica may be used.

6.2 Steam bath or electric hotplate, capable of maintaining a surface temperature of 110 °C to 130 °C.
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6.3 Analytical balance, of capacity 100 g, accurate to 0,1 mg.

6.4 Desiccator.

6.5 Muffle furnace, capable of maintaining a temperature of 525 °C + 25 °C.

6.6 Filter paper, quantitative, ashless, double acid-washed, of a type recommended for fine precipitates (e.g.

Whatman No. 421) or equivalent).

6.7

Drying oven, capable of maintaining an air temperature of 105 °C + 2 °C and suitably ventilated.

7 Sampling and preparation of test specimen

If the analysisii
If it is not, repg
be collected tg

Obtain a test 4
such a manne
of the acid-ins

NOTE Ins
and to ignite it i

8 Procedy

5 done in order to evaluate a pulp lot, obtain a representative pulp sample as desgfibed in 1S(
rt the source of the sample and, if possible, the sampling procedure used. Sufficient samp
allow for at least duplicate determinations and for the determination of maisture content.

as to be thoroughly representative of it. The mass of the test portion-shall be such that th
bluble residue is greater than 10 mg. A test portion weighing 25-¢.is sufficient in most ca

mples with very low levels of acid-insoluble residue, it might be Recessary to obtain a larger test sp
more than one portion.

re

Carry out the procedure in duplicate.

Condition the
equilibrium mg

Determine the
as the test por

Ash the test
constant mass
be ashed in p
add the next g
carbonized, ag

Cool the dish
dryness on a {

test specimens and moisture specitrens in the laboratory atmosphere until they
isture.

moisture content of the sampleias-described in ISO 638. Weigh this test portion at the san
tion used for ash determination:

pecimens as described in" ISO 1762, in a dish previously ignited in the muffle furnac
(to the nearest 0,1 mg). If the dish is too small to hold the entire specimen, the specime
brtions. Place a portion of the specimen in the dish and burn it gently to avoid any loss
ortion to the dishyand burn it gently. Continue this process until the entire specimen ha
indicated by the absence of black carbon particles.

fo room_temperature in a fume hood, add 5 ml of 6 mol/l HCI (5.1), and evaporate care
team'bath or hotplate (6.2). Repeat the treatment. Add a third 5 ml aliquot of 6 mol/l HCI

D 7213.
e shall

pecimen consisting of small pieces, not larger than 1 cm2, from vatiolis parts of the safnple in

E Mass
5€S.

ecimen

reach

ne time

e, to a
n shall
. Then
5 been

fully to
(5.1) to

the residue, herat for 2 min on the steam bath or hotplate, and dilute with 20 ml of water.

Quantitatively transfer the residue by filtering through the filter paper (6.6), being careful to remove all the
residue from the dish with water. Wash the residue several times with hot water until the filtrate is free of
chloride ions.

The absence of chloride ions in the filtrate may be confirmed with a few drops of 5 % silver nitrate. The filtrate
should not produce a white precipitate or opalescence.

Carefully place the filter paper and residue into a tared 20 ml crucible or heat-resistant evaporating dish (6.1).
Heat gently until dry, then ignite at 525 °C + 25 °C until the entire specimen has been ashed, as indicated by the
absence of black carbon particles. Cool the crucible in a desiccator and weigh to the nearest 0,1 mg. Repeat
the ignition until a constant mass is obtained.

1) Whatman No. 42 is an example of a suitable product available commercially. This information is given for the convenience
of users of this document and does not constitute an endorsement by ISO of this product.

2 © 1SO 2011 — Al rights reserved


https://standardsiso.com/api/?name=b6a039a1fb75bdf731a5e72a06bed51f

9 Calculation
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Calculate the mass fraction of acid-insoluble ash according to Equation (1):

o o

O

. oy
O, TETnmyrartis,

m
w, =1000x —"
ma
where
w, is the mass fraction of acid-insoluble ash, expressed as milligrams per kilogram of the oven-dry
sample;
m1 ;b t;IU LLL[=ES2S) Uf ;IIbUiulUiC |caiu'uc dftcl iullit;ull dt 525 OC i y4e)
m4 is the mass of the sample, on an oven-dry basis, in grams.

4

Repor{ the mean of duplicate determinations to the nearest 5 mg/kg.

10 Tgst report

The te$t report shall include the following information:

a) a feference to this International Standard (ISO 776:2011);

b) the date and place of testing;

c) a ¢omplete identification of the sample tested;

d) the result, expressed as indicated in Clause 9;

e) arly departure from the procedure describedyin this International Standard or any other pircumstances
which may have affected the result.
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A.1 Gene

Annex A
(informative)

Precision

ral

In August 20(
countries parti

Three samples
and made inf
laboratories fq
samples, the g
precision statd

The calculatio

for test metho(ls.

The repeatabi
expected in 19
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9, an international round robin was performed in which eight Taboratories from five_d
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of different types of pulp were tested. Each sample was disintegrated, to ensureits homog
b handsheets. Several handsheets from each sample were submitted to\the partig
r testing according to this International Standard. For the two hardwood bleached kr3
ata from two of the eight laboratories were considered as outliers and-were not includeq
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s were made according to ISO/TR 24498, Paper, board and pulps — Estimation of unce

of 20 instances, when comparing two test results for.material similar to those described

eatability and reproducibility limits are calculated-by multiplying the repeatability and reprod
ons by 2,77, where 2,77 = 1,96 x /2 .
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ity and reproducibility limits reported are estimates of thestmaximum difference which shguld be
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A.2 Repeptability
Table A1 — Estimation. of the repeatability of the test method
Standard Coefficient of Repeatapility
Mean value deviation variation limi
Samolk Number.-of
P laboratories s, Cy, r
mg/kg mg/kg % mg/kg
Hardwood blegched 6 1368 72.6 53 201
kraft pulp (low psh)
Hardwood blegched
kraft pulp (higH ash) 6 2909 72,4 2.5 201
Clay-filled medhanical P PP s . PP
. [o] 1299090 4011 4,1 rZ 7ol
pulp furnish ’
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