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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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Introduction

Over the last decade, requirements such as the hiding power for exterior coatings have become less
stringent with a view to reducing cost. In addition, there is a growing demand in the international
exterior coatings market for lithopone with a 20 % total zinc sulphide (ZnS) content rather than the
more expensive lithopone with a 30 % or 60 % total zinc sulphide content (hereinafter referred to as
lithopone 20 %, lithopone 30 % and lithopone 60 %, respectively). The previous edition of this document
provided for only two specifications of lithopone, namely lithopone 30 % and lithopone 60 %. To avoid
confusion and disputes related to the transportation, release and clearance of lithopone 20 %, it has
been included as a third specification in this document.

The ddtermination of the total zinc content in lithopone using the potassium hexacyanofeirate titration
method is rather complicated to operate and apt to fail. With such a test method, fluctjiations in the
tempefature of the solution may be experienced and it is difficult to read thectitratipn end point.
Therefore, the NapEDTA direct titration method has been added to this documernit;;which {s time-saving
and egsier to operate, and with a proven accuracy. This testing method is based'on Reference [2].

© IS0 2019 - All rights reserved v
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INTERNATIONAL STANDARD 1SO 473:2019(E)

Lithopone pigments — General requirements and methods
of testing
WARNING — Persons using this document should be familiar with normal laboratory practice.

This document does not purport to address all of the safety problems, if any, associated with its
use. It is the responsibility of the user to establish appropriate safety and health practices.

1 Sg¢ope

This document specifies the requirements and the corresponding test methods)for three types of
lithoppne pigments.

2 Nprmative references

The fdllowing documents are referred to in the text in such a waycthat some or all of|their content
constifutes requirements of this document. For dated reference$¢only the edition citefl applies. For
undated references, the latest edition of the referenced document.fincluding any amendments) applies.

ISO 385, Laboratory glassware — Burettes
ISO 648, Laboratory glassware — Single-volume pipettes
[SO 787-1, General methods of test for pigments andéxtenders — Part 1: Comparison of coloyir of pigments

ISO 787-2, General methods of test for pigments-and extenders — Part 2: Determination of matter volatile
at 105|°C

[SO 787-3, General methods of test for pigments and extenders — Part 3: Determination of jnatter soluble
in water — Hot extraction method

ISO 787-4, General methods of test for pigments and extenders — Part 4: Determination of acidity or
alkalinity of the aqueous extract

ISO 787-5, General methods of test for pigments and extenders — Part 5: Determination of oil
absorption value

ISO 787-7, General-methods of test for pigments and extenders — Part 7: Determination|of residue on
sieve +- Water.méthod — Manual procedure

[SO 787-17, General methods of test for pigments and extenders — Comparison of lightening power of white
pigments

ISO 1042, Laboratory glassware — One-mark volumetric flasks

[SO 3696, Water for analytical laboratory use — Specification and test methods

ISO 15528, Paints, varnishes and raw materials for paints and varnishes — Sampling
ISO 18451-1, Pigments, dyestuffs and extenders — Terminology — Part 1: General terms

ISO 18451-2, Pigments, dyestuffs and extenders — Terminology — Part 2: Classification of colouring
materials according to colouristic and chemical aspects

© IS0 2019 - All rights reserved 1
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 18451-1, ISO 18451-2 and the
following apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

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

— IECElectropedia: available at http://www.electropedia.org/

3.1

lithopone 20%

white pigmerJt consisting of approximately 20 % zinc sulphide (ZnS), the balance being made up Jnainly

of barium sul
Note 1 to entry

3.2

lithopone 301 %

white pigme
equimolecula

Note 1 to entry: The material is a calcined co-precipitate.

3.3

lithopone 60 %

phate (BaS04)

: The material is a calcined co-precipitate.

1t consisting of zinc sulphide (ZnS) and barium sulphate (BaS04) in approxi
Ir proportions

mately

white pigmenlt consisting of approximately 60 % zinc sulphide.fZnS), the balance being made up mainly

of barium sul

Note 1 to entry: The material is a calcined co-precipitate.

4 Markin

Lithopone wi
as such.

5 Requir¢d characteristies and their tolerances

Lithopone pigments shall have the characteristics shown in Table 1.

The sample a
and the same

bhate (BaS04)

g and labelling

[ch a content of about 20 %, 30 % or 60 % of zinc sulphide should be marked or 13

breed between the interested parties, to which reference is made in Table 1, shall
and shall'‘¢comply with all the requirements specified for the pigment under test.

belled

be one

Table 1 — Required characteristics and their tolerances

Characteristic Unit Requirement Test method
Total zinc, calculated as zinc % (mass fraction) Clause 7
sulphide
Lithopone 30 % =228
Lithopone 60 % >58
Lithopone 20 % 18
Zinc oxide % (mass fraction) <1 Clause 8
Sum of total zinc, calculated % (mass fraction) Clause 7
as zinc sulphide, and bari- >99
um sulfate
Matter volatile at 105 °C % (mass fraction) <0,5 ISO 787-2

© ISO 2019 - All rights reserved
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Table 1 (continued)
Characteristic Unit Requirement Test method
Matter soluble in water % (mass fraction) <0,5 ISO 787-3
Residue on sieve (63 pm) % (mass fraction) <01 ISO 787-7
Colour — Closely matching that of |ISO 787-1
the agreed sample
Alkalinity of the aqueous ml of 0,1 mol/1 Closely matching that of |ISO 787-4
extract the agreed sample
Oil absorption value g/100 g To be agreed between the |ISO 787-5
interested parties
Lightening power % To be agreed between the |ISO 787-17
interested parties
Hiding power — To be agreed between the | To be agreed|between the
interested parties interested parties

6 Sampling

Take 4

7 D

7.1

representative sample of the product to be tested, as described-in ISO 15528.

ptermination of barium sulfate and total zinc content

General

Two npethods of test, Method A and Method B,-are provided for the determination of

conter
7.2

7.2.1

Dissol
sulphy
the we
potass

7.2.2

Durin
purity

t. Method A shall be referred to in cases of'dispute.
Method A

Principle

e the zinc sulphide (ZhS) and zinc oxide (ZnO) in the sample with hydrochla
ric acid to maintainsa certain acidity (pH 1,5 to pH 3,0). Separate the solid from
ight method to detepmine the content of the barium sulfate. Use diphenylamine as
ium hexacyanoferrate(Il) as titrant to determine the total zinc content.

Reagents

b the analysis, use only reagents of recognized analytical grade and water of at
accerding to I1SO 3696.

the total zinc

ric acid. Add
he liquid. Use
indicator and

least grade 3

7.2.2.1 Hydrochloric acid, concentrated, approximately 37 % (mass fraction), p approximately
1,19 g/ml.

7.2.2.2 Hydrochloric acid solution, diluted 1 + 2.

Add 1 part by volume of concentrated hydrochloric acid (7.2.2.1) to 2 parts by volume of water.

7.2.2.3 Sulphuric acid, concentrated, approximately 96 % (mass fraction), p approximately 1,84 g/ml.

7.2.2.4 Sulphuric acid solution, diluted 1 + 8.

Add carefully 1 part by volume of concentrated sulphuric acid (7.2.2.3) to 8 parts by volume of water.

©IS0 2
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7.2.2.5 Ammonia, concentrated, p approximately 0,9 g/ml.

7.2.2.6 Ammonia solution, diluted 1 + 3.

Add 1 part by

volume of concentrated ammonia (7.2.2.5) to 3 parts by volume of water.

7.2.2.7 Diphenylamine, 50 g/I ethanolic solution.

7.2.2.8 Con

7.2.2.9 Lea

go red paper.

acetate paper.
r r

7.2.2.10 Zing
(concentratio

Weigh about
solution (7.2.

7.2.2.11 Pot
0,05 mol/I1 (ti

7.2.2.11.1 Py

Dissolve 21,0
of anhydrous
volumetric fl4

7.2.2.11.2 St

Pipette 25,0
until a piece
Then carefull
bottle. Add af
(pH 1,5 to pH

Make up to 1
solution (7.2.]

Immediately
colour turns

Then back-tit
blue again.

&

t chloride, standard reference solution, containing approximately 5 g of zinc p4
h ¢, in grams of zinc per millilitre).

b g of high purity zinc to the nearest 0,1 mg, dissolve in 300 ml of thelhiydrochlor
.2) and dilute the solution obtained with water to 1 000 ml in a one-mark volumetri

hissium hexacyanoferrate(I1)1), standard volumetric solution c[K4Fe(CN)¢] approxi
re T expressed in grams of zinc per millilitre).

eparation

g of potassium hexacyanoferrate(I1), 300 mg of petassium hexacyanoferrate(I11)1) 4
sodium carbonate (to stabilize the solution) inwater and dilute to 1 000 ml in a ong
sk.

hndardization

1 of the zinc chloride solution (7.2:2.10) into a flask and add ammonia solution (7
Congo red paper (7.2.2.8), whentouched with the solution, just turns to a pure red
y neutralize the solution with the hydrochloric acid solution (7.2.2.2) from a dr
ew drops in excess until the Congo red paper turns to a lasting red-blue or blue-red
3,0).

50 ml with water,“lieat the solution to boiling, and add 10 drops of the dipheny
.7).

Litrate the solution with the potassium hexacyanoferrate(Il) solution (7.2.2.11) un
o0 a lasting)yellow or yellowish green.

rate the solution with the zinc chloride solution (7.2.2.10) until the colour just tu

r litre
ic acid
- flask.

mately

nd2g
-mark

.2.2.6)
rolour.

bpping
colour

amine

til the

rns to

7.2.2.11.3 Calculation of titre

Calculate the titre, 7, of the potassium hexacyanoferrate(ll) solution, expressed in grams of zinc per
millilitre, by using Formula (1):

1
4

IUPAC name; formally called potassium ferrocyanide, K4Fe(CN)e.

© ISO 2019 - All rights reserved
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)

is the concentration, in grams of zinc per millilitre, of the standard zinc chloride solution

(7.2.2.10);

is the volume, in millilitres, of the potassium hexacyanoferrate(Il) solution (7.2.2.

11) required

V3

7.2.3

Use or
with t

7.2.4

Weigh
about
hydro
of hyd
add 5

Boil th
throug
contai
hexacy
wet to
to con
sulphy
notice

Combilne the washingsywith the filtrate. Add a slight excess of the ammonia solution (7.2.

Congo
until g
red-bl

Ifnece

o oo it ol oo
TOT CITC—Crcr atroTr,

is the volume, in millilitres, of the standard zinc chloride solution (7.2.2.10) requi
back-titration.

Apparatus

dinary laboratory apparatus and burettes, pipettes and one-mark-volumetric flag
he requirements of ISO 385, ISO 648 or [SO 1042, respectively.

Procedure

to the nearest 0,1 mg, about 0,6 g of lithopone 30.%, or about 0,3 g of lithop
0,6 g of lithopone 20 %, all previously dried at (105 * 2) °C, into a beaker and adc
Chloric acid solution (7.2.2.2). Immediately cover:with a watch-glass and boil until

Ired for the

ks complying

pone 60 %, or
| 25 ml of the
the evolution

Fogen sulphide has ceased [test with the lead.dcetate paper (7.2.2.9)]. Dilute with 100 ml of water,

ml of the sulphuric acid solution (7.2.2.4).

e solution again and allow the precipitate to settle while hot and filter the supern
h a fine filter paper. Transfer the ,precipitate to the filter paper and wash w
hing some sulphuric acid until @ drop of the washings shows no reaction with t
ranoferrate(Il) solution (7.2.2.11). Fold the filter paper over the precipitate. Transfe
a weighed porcelain crucjblerand ignite it in contact with air at low temperatures 4
ctant mass at (800 + 20)-°C/ The residue is assumed to be barium sulfate. Add a fey
ric acid solution (7.2.2.4)to the contents of the crucible. No trace of hydrogen sulph
hble; otherwise, thessulphuric acid shall be driven off and the residue re-ignited.

red paper (%2:2.8)], followed by the hydrochloric acid solution (7.2.2.4) from a dr

htant solution
th hot water
he potassium
r it while still
Ind then burn
iy drops of the
ide should be

.6) [verify on
opping bottle

small piece’of Congo red paper (7.2.2.8), when touched with the solution, just turms to a lasting

e or blue+red colour (pH 1,5 to pH 3,0).

ssdry, make up to 150 ml with water, heat the solution to boiling, add 10 drops of the

solutid

potassium hexacyanoferrate(II) solution in 7.2.2.11.2.

7.2.5

Expression of results

iphenylamine
zation of the

Calculate the barium sulfate content of the lithopone, w1, expressed as a percentage mass fraction, by

using Formula (2):

m
wq =—2x100

where

©IS0 2
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m1 is the mass, in grams, of the test portion;
my is the mass, in grams, of the residue.

Calculate the total zinc content of the lithopone, wy, expressed as a percentage mass fraction, calculated
as zinc sulphide, by using Formula (3):

1,490 5x(TV3 —cV, )x100

Wo (3)
my
where

m1 i the mass, in grams, of the test portion;

T id the titre, expressed in grams of zinc per millilitre, of the potassium hexacyaneferrate(II)
s¢lution (7.2.2.11), as calculated in 7.2.2.11.3;

c i the concentration, in grams of zinc per millilitre, of the standard zinc chloride solufion
(1.2.2.10);

V3 ig the volume, in millilitres, of the potassium hexacyanoferraté(Il) solution (7.2.2.11)|re-
gpired for the titration;

V4 igthe volume, in millilitres, of the standard zinc chlorjde'solution (7.2.2.10) required|for

the back-titration;
1,4905 i the conversion factor from zinc to zinc sulphide.

Calculate the|sum of total zinc, ws, calculated as zinc_sulphide, and barium sulfate of the lithppone,
expressed as p percentage mass fraction, by using Formula (4):

W3 =Wq ‘|'W2 (4)

7.3 Method B

7.3.1 Prindiple

Dissolve the |zinc sulphide (%nS) and zinc oxide (ZnO) in the sample with hydrochloric acid. Use
potassium flyoride as masking agent. Use the xylenol orange as indicator in an acetic acid - sodium
acetate buffer solution (pH6,0). Use the NapEDTA solution as titrant to determine the total zinc c¢ntent.

7.3.2 Reagents

During the analysis, use only reagents of recognized analytical grade and water of at least gfrade 3
purity according to ISO 3696.

7.3.2.1 Hydrochloric acid solution, diluted 1 + 1.

Add 1 part by volume of concentrated hydrochloric acid (7.2.2.1) to 1 part by volume of water.

7.3.2.2 Hydrochloric acid solution, diluted 1 + 5.

Add 1 part by volume of concentrated hydrochloric acid (7.2.2.1) to 5 parts by volume of water.

7.3.2.3 Lead acetate paper.

Permeate the filter paper into a 10 % lead acetate solution, air-dry the paper for use.

6 © IS0 2019 - All rights reserved
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7.3.2.4 Bromothymol blue, 5 g/I solution in ethanol, at least 95 % (by volume).

7.3.2.5 Xylenol orange, 5 g/I solution, with a one week validity period.

7.3.2.6 Acetic acid, approximately 98 % (mass fraction), p approximately 1,05 g/ml.

7.3.2.7 Sodium acetate, chemically pure.

7.3.2.8 Acetic acid - sodium acetate buffer solution.

Adjust;

the 10 Q/c cndium acetate cn]ufinn ('7 32 '7) to p]—l A’n with acetic ar‘id ('7 3 F.)

7.3.2.9 20 % potassium fluoride solution, 200 g/1 solution.

7.3.2.
7.3.2.

7.3.2.]
T expr

7.3.2.]

Weigh
the so

7.3.2.]

Weigh
hydro
water
add 2

(z.3.2.
yellow
buffer

10 High purity zinc with purity of at least 99,9 %.

11 Ammonia, concentrated, p approcimately 0,9 g/I.

|2 NazEDTA standard volumetric solution, c[NazEDTA - 2H,0] approximately 0,(
essed in grams of zinc per millilitre).

2.1 Preparation

about 18,6 g of NapEDTA - 2H;0, dissolve it in hot water and cool to room tempera
ution into a 1 000 ml volumetric flask and add'water to the required scale, shaking

2.2 Procedure

to the nearest 0,1 mg, about 1 g.afithe metal zinc (7.3.2.10) into a 200 ml beaker. |
Chloric acid (7.3.2.1). Cool the solution and then transfer it into a 500 ml volumetric
to the required scale, shake andpipette 50 ml of the prepared solution into a 300 ml]
rops of the bromothymol blue solution (7.3.2.4). Then neutralize the solution with|
[1) until it turns to blue:green, acidize the solution with the acetic acid (7.3.2.6) unt

solution (7.3.2.8)./Add 2 to 3 drops of xylenol orange solution (7.3.2.5) and titrat

with t

lumingus yellow.

7.3.2.]
Calcul

he NazEDTA standard volumetric solution (7.3.2.12) until the solution turns from|

| 2.3 Calculation of titre

hte the titre, T, of the NaEDTA standard volumetric solution, expressed in grams

5 mol/] (titre

fure. Transfer
atintervals.

\dd 100 ml of
flask and add
conical flask,
the ammonia
il it turnsto a

colour. Add 5 ml of the acetic acid (7.3.2.6) in excess and 30 ml of the acetic acid - spdium acetate

e the solution
aubergine to

of metal zinc

per ml]

where

lilitre, by using Formula (5):

m3
10Vs

m3 is the mass of the weighed metal zinc, in grams;

(5)

Vs isthe volume, in millilitres, of the NaEDTA standard volumetric solution required for the

©IS0 2
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7.3.3 Apparatus

Use ordinary laboratory apparatus and burettes, pipettes and one-mark volumetric flasks complying
with the requirements of ISO 385, ISO 648 or ISO 1042, respectively.

7.3.4 Procedure

Weigh, to the nearest 0,1 mg, about 0,5 g of the lithopone sample into a 300 ml conical flask. Add 40 ml
of the hydrochloric acid solution (7.3.2.1) and heat to dissolve until the evolution of hydrogen sulphide
has ceased [test with lead acetate paper (7.3.2.3)]. Cool to room temperature. Then add 5 ml of 20 %
potassium fluoride solution (7.3.2.9) and 2 drops of bromothymol blue solution (7.3.2.4). Neutralize the
solution with i i i = idi i ith acetic
acid (7.3.2.6) juntil it turns to a yellow colour, add 5 ml of the acetic acid (7.3.2.6) in excess and_3() ml of
the acetic acidl - sodium acetate buffer solution (7.3.2.8). Add 3 to 4 drops of the xylenol orange s¢lution
(7.3.2.5) and fitrate the solution with the NapEDTA standard solution (7.3.2.12) until the solutior} turns
from aubergife to lemon-yellow.

7.3.5 Expression of results
7.3.5.1 Carfy out two measurements and report the mean value.

7.3.5.2 Calqulate the total zinc content of lithopone, w4, expressed{as a percentage mass frpction,
calculated as zinc sulphide by using Formula (6):

1,490 5TV,

Wy =—o/ x100 6)

My
where

Ve is the volume, in millilitres, of the NazEDTA standard solution(7.3.2.12) used in the|deter-
mination;

ma is the mass, in grams, of theitest portion;

T is the titre, expressed in.grams of zinc per millilitre, of the NaEDTA standard solutfion, as

determined in 7.3.2.12.)3;
1,490 5 |is the conversietrfactor from zinc to zinc sulphide.
If the two parfallel test results differ by more than 0,2 % (mass fraction), repeat the procedure.

Calculate thel meansvalue of the two valid determinations and report to the nearest 0,1 %]|(mass
fraction).

8 Determination of zinc oxide content

8.1 Reagents

During the analysis, use only reagents of recognized analytical grade and water of at least grade 3
purity according to ISO 3696.

8.1.1 Ammonium chloride.

8.1.2 Hydrochloric acid solution, diluted 1 + 2.

Add 1 part by volume of concentrated hydrochloric acid (7.2.2.1) to 2 parts by volume of water.

8 © IS0 2019 - All rights reserved
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