INTERNATIONAL ISO
STANDARD 5647

Second edition
2019-05

Paper and board — Deteriination of
titanium dioxide content

Papier et carton — Détermination dea teneur en dioxyde de titane

Reference number
ISO 5647:2019(E)

©1S0 2019


https://standardsiso.com/api/?name=dac569f2d472f386e3206822291ad3fb

ISO 5647:2019(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2019

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or [SO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=dac569f2d472f386e3206822291ad3fb

ISO 5647:2019(E)

Contents Page
FFOT@WOTM ........ooccccceeeesse e85 5588585555555 iv
1 S0P ... 1
2 NOIIMALIVE FEERIEIICES ...........oooe e 1
3 Terms and AeFIMITIOIIS ... 1
4 PIIICIPLIC ...t 1
5 Reagents w2
6 APPATATUS ...t L 2
7 Selection of the SAMPIE ... e 3
8 Preparation of ash SOIUTION ... s heeseresees e e 3
9 Reagent blank SOIUTION ... Oy Tt e 3
10 SpectrophotomMetriC PrOCEAUIE ... oo e 3
10.1  Preparation of the calibration graphi. ... N, 3

10.2  Preparation of the test SOIULIONS ...y e e 4

10.3  Spectrophotometric determination ... pmmaerirermierssrssersssesssesssseeessseses e, 4

11 Flame atomic absorption spectrophotometric procédure ..., 4
11.1 Preparation of the calibration graph w4

11.1.1 Preparation of the calibration SOIULION ... 4

11.1.2  Adjustment 0f QPPAratus ...t s 4

11.1.3 Reagent blank determination w5

11.1.4 Spectrophotometric measurement 5

11.1.5 Plotting the calibration graph...........o s 5

11.2  Determination ... S5 . )

11.2.1 Preparation of test-solution -

11.2.2  SpectrophotomeEtFiC MEASUTEIMENT . ......ooooceererieeer e e 5

12 EXPIreSSION Of FESULTS ...ttt 5
13 TESTTEPOTT . ettt et 6
© 1S0 2019 - All rights reserved iii


https://standardsiso.com/api/?name=dac569f2d472f386e3206822291ad3fb

ISO 5647:2019(E)

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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Paper and board — Determination of titanium dioxide
content

WARNING — The method specified in this document involves the use of some hazardous
chemicals and of gases that can form explosive mixtures with air. Care shall be taken to ensure

that the relevant safety precautions are observed.

1

!

ope

This glocument specifies a method for determining titanium dioxide content in al} kinds

board
of tit
spect

NOTE
for ex

2 N

The f
const
undat

, in particular coated or filled products. It comprises two procedures for the final d
hinium, one of them relying on spectrophotometry and the other on, flame atomi
fophotometry. The limits of the determination depend on the amount.of-sample take

The method is designed for the determination of titanium dioxide. Fitanium present i
imple as a constituent of clay, will not interfere in the determination,

ormative references

bllowing documents are referred to in the text in Such a way that some or all of
tutes requirements of this document. For dated.feferences, only the edition cited
ed references, the latest edition of the referenced document (including any amendmg

of paper and
ptermination
c absorption
n (8.1).

h other forms,

their content
applies. For
ents) applies.

ISO 186, Paper and board — Sampling to determine average quality

ISO 287, Paper and board — Determination of moisture content of a lot — Oven-drying meth¢d

ISO 2[144, Paper, board, pulps and cellulpse nanomaterials — Determination of residue (asfi content) on
ignition at 900 °C

3 T
For th

ISOa

q

b—

erms and definitions
e purposes of this document, the following terms and definitions apply.

1d IEC maintajn terminological databases for use in standardization at the following

$0 Onlinehrowsing platform: available at https://www.iso.org/obp

C Eléctropedia: available at http://www.electropedia.org/

addresses:

3.1

titanium dioxide content
titanium dioxide content of paper or board (expressed on an oven-dry basis), determined after ashing
the sample and dissolving the ash by the method specified in this document

4 Principle

Titanium dioxide is determined by ashing the sample and dissolution of the ash in sulphuric acid
and ammonium sulphate. Determination of the titanium by spectrophotometry, applying hydrogen
peroxide, or by flame atomic absorption spectrophotometry, adding potassium chloride.

The determination of titanium, after ashing the sample and dissolution of the ash, can also be done by
ICP/AES (Inductively Coupled Plasma/Atomic Emission Spectrometry) provided that the results have
been validated.

© IS0 2019 - All rights reserved
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5 Reagents

During the analysis, unless otherwise stated, use only reagents of recognized analytical grade and only
distilled water or water of equivalent purity (5.1).

Distilled water or deionized water, conductivity less than 1 mS/m.
Sulphuric acid (H2S04), p density 1,84 g/ml.

Ammonium sulphate [(NH4)2S04].

5.1
5.2
5.3
5.4 Dilute
of sulphuric
5.5 Stand{
Weigh 0,500
and 100 ml ¢

for 5 min to
stirring, pou
has reached
beakers with

5.6 Hydro
the spectrop

[ sulphuric acid. In a beaker with approximately 500 ml of water (5.1) carefully add
icid (5.2) and 40 g of ammonium sulphate (5.3). Dilute to 1 1 with water (5.1).

ird titanium dioxide solution, 500 mg of TiO per litre.

g of titanium dioxide (TiOz) in a 500 ml beaker, add 40,0 g of amrhonium sulphate
f sulphuric acid (5.2). In a fume hood, gradually heat the mixture te boiling and the
10 min. Cover the beaker and allow the solution to cool to roein temperature and,
" it carefully into a larger beaker containing about 300 ml of4water (5.1). When the so
room temperature, decant it quantitatively into a 1 000-ml volumetric flask. Rinsq
water and add the rinsings to the volumetric flask. Maké-up to the mark with water

ben peroxide, solution containing 30 g of H202 petilitre. This solution is only requir
notometric procedure

5.7 Potassium chloride, solution containing 20 g of KCl per litre. This solution is only required f]

flame atomic

5.8 Hydro

6 Appard

absorption spectrophotometric proceduire.

Chloric acid (HCI), solution 6 mol /I

jtus

In addition t¢ the usual laborator§ apparatus the following are required.

6.1 Dishes

, of platinum orquartz.

Wash the pl4

tinum dishes thoroughly and remove any traces of impurities by cleaning with fine

Soak and boil the dishes in the 6 mol/1 hydrochloric acid solution (5.8). Avoid contact with metals

than platinu

00 ml

(5.3)
n boil
while
ution

both
(5.1).

od for

br the

sand.
other

Wash the qudrtz/dishes thoroughly and soak and boil them in the 6 mol/l hydrochloric acid solution|

(5.8).

6.2 Spectrophotometer or filter photometer, for determining absorbance at 410 nm. It shall have
10 mm cells provided with lids. This apparatus is only required for the spectrophotometric procedure.

6.3 Atomic absorption spectrophotometer, fitted with an acetylene and dinitrogen monoxide burner
and a titanium hollow-cathode lamp. This apparatus is only required for the flame atomic absorption
spectrophotometric procedure.
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election of the sample

Select a representative sample in accordance with ISO 186. Tear the air-dry sample into pieces of
suitable size. Use protective cotton gloves. Do not use cut or punched edges or other parts where
metallic contamination may have occurred.

8 Preparation of ash solution

8.1 Carry out the determination in duplicate. Weigh, to the nearest 0,01 g, two test portions of about
10 g of paper or board and place each test portion in a clean dish (6.1). Determine the moisture content

ofas

NOTE

parate test sampie as prescribed ImISO287-

Select the amount of sample to be ashed, taking into account the anticipatéd titd

nium dioxide

content. If a 10 g portion is ashed, the optimum range of the titanium dioxide content lis fropm 1,5 g/kg to

8 g/kg
proce

8.2
conte

(spectrophotometric procedure) or from 0,8 g/kgto 3,2 g/kg (flame atomic absorption spect}
Hure).

Ash the test portion as described in ISO 2144. Allow the dish toCeool in a desiccat

obtaifed.

8.3
sulph

Transfer the ash to a 250 ml glass beaker. Add 4 g of aminonium sulphate (5.3) and
uric acid (5.2). Mix well and cover the beaker with a;watch glass. Heat in a fume hoo

of sulphur trioxide are evolved and continue heating fer 30 min. Allow the solution to

temp
Allow
and a

9 R

Prepa
(5:2)

brature and then carefully add it, drop by drop, to:about 50 ml of water contained in an
the solution to cool and decant it into a 1004l volumetric flask. Rinse both beaker
d the rinsings to the flask. Finally, make up.t¢'the mark with water and mix well.

eagent blank solution

re a reagent blank solution, using 4 g of ammonium sulphate (5.3) and 10 ml of s
n a glass beaker, as describedhin 8.3.

10 Spectrophotometric procedure

10.1

Into @
Into t
soluti
make

Preparationofthe calibration graph

ne of a seriesof six 50 ml volumetric flasks, place 25,0 ml of the reagent blank soluti
he remaining five 50 ml volumetric flasks, transfer the quantities of the standard tita

up te the mark with the diluted sulphuric acid (5.4), and mix well.

ophotometric

or. If the ash

ht of the sample is of interest, weigh the dish with its contentscand calculate the afnount of ash

10 ml of the
1 until fumes
tool to room
other beaker.
s with water

hlphuric acid

n (Clause 9).
nium dioxide

on (5:5), shown in Table 1. To each flask, add 7,5 ml of the hydrogen peroxide solution (5.6), and

Table 1 — Set of calibrating solutions

Standard titanium Corresponding mass
dioxide solution (5.5) of TiO2
ml mg/1
Reagent blank (Clause 9) 0

5,0 50,0

10,0 100,0
15,0 150,0
20,0 200,0
25,0 250,0
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For each solution, measure within 1 h of the preparation, the absorbance at 410 nm using 10 mm cells.
Use the diluted sulphuric acid (5.4) in the reference cell.

Construct a calibration graph by plotting the absorbance readings against the corresponding titanium
dioxide concentrations.

NOTE If an instrument is used equipped with a system for automatic calculation of data, the instructions in
the paragraph above may be disregarded.

10.2 Preparation of the test solutions

If the ash so
wash the filter.

With a pipetfe, transfer 25,0 ml of the filtrate to a 50 ml volumetric flask. Add 15 ml of diluted-sulphuric
acid (5.4) and 7,5 ml of the hydrogen peroxide solution (5.6). Make up to the mark with the djluted
sulphuric acid (5.4) and mix well.

10.3 Spectrophotometric determination

If the test solution (10.2) is turbid or coloured, prepare a reference solution by transferring 25 mljof the
filtrate to a 0 ml volumetric flask and making it up to the mark with djluted sulphuric acid (5.4).

If the test solution is clear and colourless, use the diluted sulphuric.acid (5.4) in the reference cell,

Within 1 h, measure the absorbance at 410 nm in 10 mm cells.*"Subtract the value obtained f¢r the
reagent blank (Clause 9) and read the titanium dioxide concentration from the calibration graph.

Proceed to Clause 12.

11 Flame atomic absorption spectrophotometric procedure
11.1 Preparation of the calibration graph

11.1.1 Preparation of the calibration-solution

Into one of aseries of five 50 mlvolumetric flasks, place 25,0 ml of the reagent blank solution (Clatise 9)
and add 2,5 mpl of the potassiunmrchloride solution (5.7). Into the remaining four 50 ml volumetric flasks,
transfer 2,5 nl of the potassium chloride solution (5.7) and add the quantities of the standard titanium
dioxide solutlion (5.5) shown in Table 2. For each flask, make up to the mark with the diluted sulphuric
acid (5.4), and mix weth

Table 2 — Set of calibrating solutions

Stamdard titamiom €orrespomnding
dioxide solution (5.5) concentration of TiO2
ml mg/1
Reagent blank (Clause 9) 0

5,0 50,0
10,0 100,0
15,0 150,0
20,0 200,0

11.1.2 Adjustment of apparatus

Prepare the spectrophotometer for titanium measurement according to the manufacturer's instructions
using a wavelength of 364,3 nm.

4 © IS0 2019 - All rights reserved
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CAUTION — To avoid explosion, it is necessary to light the burner with a mixture of air-acetylene
before switching to acetylene-dinitrogen monoxide.

11.1.3 Reagent blank determination

Carry out a reagent blank determination (Table 2, term 0) following the same mode of operation and
utilizing the same quantities of reagent specified in 11.1.1 but omitting the standard titanium solution
(5.5). Aspirate this solution into the flame and adjust the instrument to zero absorbance against the
reagent blank test solution.

11.1.4 Spectrophotometric measurement

Aspir]

hte the series of titanium calibration solutions (11.1.1) in succession into the flame

the alpsorbance for each. Take care to keep the aspiration rate constant throughout,the p

the ¢4

11.1.

Plot a
and, g

NOTE

libration graph. Spray water through the burner after each measurement.

b Plotting the calibration graph

graph taking as abscissae the titanium dioxide concentrations, expressed in milligr:
s ordinates, the corresponding values for the measured absorbance.

If an instrument is used equipped with a system for automatic calculation of data, the i

the paragraph above may be disregarded.

11.2

11.2.

Prep3

Determination

Il Preparation of test solution

re the test solution using the ash solutien (8.3). If the solution contains suspended

this tg settle. Transfer with a pipette 25,0 ml of the solution to a 50 ml volumetric flask. Add
sium chloride solution (5.7), make:upto the mark with diluted sulphuric acid (5.4) an{d mix well.

potas

11.2.

Carry
11.1.4
(11.1.

NOTE
appro
volum
calibr

D

Spectrophotometric measurement

out the spectrophotomeétric measurement on the test solution prepared in 11.2.1 a
 after having adjustedithe instrument to zero absorbance against the reagent blank
). Read the amouyit-of titanium dioxide from the calibration graph.

If the readings obtained for the test solution exceed the range of the calibration
briate dilutiofiof the test solution should be made using the diluted sulphuric acid (5.4). Add 3
e of the petassium chloride solution (5.7) to keep the potassium concentration at the same
htion solutions.

hnd measure
reparation of

ms per litre,

hstructions in

matter, allow
2,5 ml of the

b specified in
test solution

solutions, an
n appropriate
level as in the

12

pression of results

Calculate the titanium dioxide w(TiO3), expressed in grams per kilogram of an oven-dry sample using
the following formula:

w

p(TiOy)-Vy -V
103V, -m

(Ti0z )=
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