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Forewor

d

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
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3 Term and definition
For the purposes of this part of ISO 3262, the following term and definition apply.
3.1

precipitated calcium silicate
amorphous silicate precipitated by reaction of sodium silicate solution with a mineral acid and/or a calcium salt

4 Requirements and test methods

For precipitated calcium silicate complying with this part of ISO 3262, the essential requirements are.specified in
Table 1 and the conditional requirements are listed in Table 2.

Table 1 — Essential requirements

Gharacteristic Unit Requirement Test method
Silica content, min. 75 See clause 6 or 7
Oxide contgnt
% (m/m) 1to5
— Na,O See clause 7
— CaOo 210 24
Residue on}45 um sieve, max. % (m/m) 2 See clause 8
Matter volatjle at 105 °C, max. % (m/m) 10 ISO 787-2
Loss on ignition % (m/m) 31010 ISO 3262-1
Oil absorptipn value?, min. g/100 g 80 ISO 787-5
pH value of jaqueous suspension — 8to 12 ISO 787-9

a A test ethod with higher reproducibility and repeatability is described in ASTM D 2414-97, Standard test method for carbon black —
n-Dibutyl phthalate absorption number. However, the results cannot be compared directly with oil absorption values determined in accordance
with ISO 78715.

Table 2 — Conditional requirements

Chafacteristic Unit Requirement Test method

Particle siz¢ distribution To be agreed between the
) % (m/m) . .
(instrumental method) interested parties

To be agreed between the

Lightness % ) ) To be agreed between the
interested parties , - a
interested parties
Specific surfacearea g 1SO5794=-11994ammex D

a Test method in preparation.

5 Sampling

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

2 © IS0 2000 — All rights reserved
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6 Determination of silica content

6.1 Principle

A test portion is repeatedly treated with hydrochloric acid and evaporated to dryness. To render the dehydrated
silicic acid thus formed as insoluble as possible, it is then heated for 2 h at (140 £+ 5) °C. Any chlorides present are
removed by extracting the precipitate with hot dilute hydrochloric acid.

The precipitate is ignited at 1 000 °C, giving impure silicon dioxide, which is treated with sulfuric and hydrofluoric
acid. The silicon tetrafluoride formed is evaporated off and the silica content is calculated from the resulting loss in

mass.

6.2 Rdg

Use only

6.2.1

6.2.2

I.

I.

agents
reagents of recognized analytical grade and only water of at least grade 3 purity as'defined in
lydrochloric acid , concentrated, approximately 32 % (nvVm), p ~ 1,16 g/ml.

Hydrochloric acid , diluted 1 + 1.

Add 1 palrt by volume of concentrated hydrochloric acid (6.2.1) to 1 part by volume of water.

6.2.3

Add 1 pg
volume @

6.2.4

6.3 Ap

[«

J

I.

ulfuric acid , diluted 1 + 1.

rt by volume of concentrated sulfuric acid, approximately 96 % (m/m), p ~ 1,84 g/ml, slowly
f water.

lydrofluoric acid, concentrated, approximately-40 % (m/m), p ~ 1,13 g/ml.

paratus

Use ordinary laboratory apparatus and glassware, together with the following:

6.3.1

6.3.2

6.3.3

6.3.4

6.3.5

6.3.6

6.3.7

[

A

V

N

I

ish.

latinum crucible.

Vater bath, capable6f being maintained at 100 °C.

hfrared evaporater.

uffle furnace, capable of being maintained at (1 000 + 20) °C.

Drying oven, capable of being maintained at (140 £ 5) °C.

Filter paper.

SO 3696.

0 1 part by

The filter paper used for filtration of the silica shall be of such texture as to retain the smallest particles of
precipitate and nevertheless permit rapid filtration.2)

6.3.8

Desiccator, containing magnesium perchlorate as desiccant.

2) For example Whatman No. 40 or No. 41 or Schleicher und Schiill No. 589/2 "Weiband".

© 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=7de77a8bf4bfd821d1e5a99aa386e222

ISO 3262-17:2000(E)

6.4 Procedure

6.4.1 Number of determinations

Carry out the determination in duplicate.

6.4.2 Test portion

Weigh, to the nearest 0,2 mg, approximately 1 g (m,) of the sample (see clause 5) into a dish (6.3.1).

6.4.3 Detérmination

Add slowly PO ml of concentrated hydrochloric acid (6.2.1) and evaporate to dryness under the infrared e
(6.3.4). Add again 20 ml of concentrated hydrochloric acid and evaporate to dryness. Repeat this step on
After the third evaporation, place the dish in the drying oven (6.3.6), maintained at (140 + 5) °C, and leave

Remove th¢ dish from the oven and allow to cool. Add 50 ml of 1 + 1 hydrochloric acidA(6:2.2) to the resid
dish and warm it for approximately 20 min on the water bath (6.3.3) at 100 °C. Filter-through a suitable fil

(6.3.7) and

Pour the filt
two times, 4
at (140 £ 5)

Add 20 ml
bath at 100
are neutral.

If it is felt nqg

Place the
temperature
approximat

(my).

Wet the ign
and 15 ml ¢
and wash
evaporate
hydrofluorig

Heat the r

wash the residue on the filter with hot water until the washings are neutral:

rate and washings into the original dish and evaporate to dryness. Repeat this evaporation ste
)dding each time 10 ml of concentrated hydrochloric acid to the-résidue. After the third evapora
°C for 2 h in the drying oven.

bf 1 + 1 hydrochloric acid to the residue in the dish and‘warm it for approximately 10 min on
°C. Filter through a fresh filter paper and wash the residue on the filter with hot water until the

cessary, check the filtrate for any silicon which*may have passed through the filter.

fwo filter papers with the washed precipitates in the platinum crucible (6.3.2). Dry, cha
, ignite in the muffle furnace (6:3:5) at (1 000+ 20) °C to constant mass (this shd
bly 1 h) and allow to cool in the desiccator (6.3.8). Weigh the ignited precipitate to the neare

ted precipitate in the platinum crucible with 2 ml to 3 ml of water, add 1 ml of 1 + 1 sulfuric ag
f hydrofluoric acid (6.2.4) and evaporate to a syrup, taking care to avoid loss by spitting. Allg
he sides down with”small quantities of water. Then add a further 10 ml of hydrofluoric

o dryness. If the“evaporation of the silicon tetrafluoride is not complete, add a further

acid and evaporate to dryness again.

(1000 + 2

Oé[
6.4.4 Det

bsidue until' white fumes are no longer evolved, then ignite for 30 min in the muffle fu
°C. Remove from the furnace, allow to cool in the desiccator and weigh to the nearest 0,2 mg

aporator
ce more.
for 2 h.

ue in the
ter paper

D another
tion, heat

he water
vashings

r at low
uld take
5t 0,2 mg

id (6.2.3)
W to cool
acid and
10 ml of

rnace at

(my).

rmination of the total loss on ignition

Weigh, to the nearest 0,2 mg, approximately 1 g (m) of the sample (see clause 5) into a platinum crucible.

NOTE

may be carried out at the same time.

Weighing out the test portions for the determination of the silica content (see 6.4.2) and the total loss on ignition

Ignite the test portion to constant mass in the muffle furnace at (1 000 + 20) °C (this should take approximately 2 h)
and allow to cool in the desiccator. Weigh the ignited test portion to the nearest 0,2 mg (m,).

© 1SO 2000 — All rights reserved
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Calculate the total loss on ignition w(TLI), expressed as a percentage by mass, using the equation
wTL = 78~ ™ 100
m3

where
m, is the mass, in grams, of the test portion before ignition;

m, is the mass, in grams, of the ignited test portion.

Calculatg the mean of the two determinations and report the result to the nearest 0,1 %.

6.5 EXpression of results

Calculatg the silica content w(SiO,), expressed as a percentage by mass, using the equation

(my - my)
W(Si = %100
(So2) b [1_ w(TLl)]
Mo 100
where

m, is the mass, in grams, of the test portion (see 6.4.2);

my is the mass, in grams, of the dehydrated impure silica*after ignition at (1 000 + 20) °C to copstant mass
(see 6.4.3);

m, is the mass, in grams, of the silica after treatment with hydrofluoric acid and ignition to copstant mass
(see 6.4.3);

w(Tll) is the total loss on ignition determined-in 6.4.4.

Calculatg the mean of the two determinations’and report the result to the nearest 0,1 %.

6.6 Precision

6.6.1 peatability r

The repeatability r is the(vallue below which the absolute difference between two single test results, eagh the mean
of duplicates, can be_éxpected to lie when this method is used under repeatability conditions. In this case, the test
results afe obtained,on identical material by one operator in one laboratory within a short interval of tilme. For this
part of I90 3262,.xis 0,6 %, with a 95 % probability.

6.6.2 preducibility R

No reproducibility data are currently available.

7 Determination of the composition by spectrometry

7.1 Principle

This spectrometric method gives the calcium oxide and sodium oxide contents as well as the calcium silicate
content although the precision of the determination of the calcium silicate content may be lower than that of the
method described in clause 6.

© I1SO 2000 — All rights reserved 5
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The elements calcium, sodium and silicon are analysed using either flame atomic absorption spectrometry (FAAS)
or inductively coupled plasma atomic emission spectrometry (ICP-AES), depending on which type of instrument is
available in the laboratory.

The test solution is prepared by fusing a test portion of precipitated calcium silicate with lithium metaborate and
dissolving the melt in a mixture of nitric acid and tartaric acid.

NOTE The advantages of the ICP-AES method include its wide dynamic range and multi-element capabilities. Both
methods (FAAS and ICP-AES) are relative analytical techniques. For quantitative analytical results, both measurement

techniques must be calibrated using standard matching solutions.

7.2 Reag
Use only re
7.2.1 Lith

7.2.2 Aci

ents and materials
hgents of recognized analytical grade and only water of at least grade 3 purity as defined in 1S
ium metaborate.

0 mixture.

Add 50 ml ¢f nitric acid [approximately 65 % (nVm), p ~ 1,40 g/ml] and then 17 g of’tartaric acid to 500 ml

After dissol
7.2.3 Cad

Dissolve 5@
(p~ 1,15 g/
724 Sty
Store each
725 Ma

Dissolve 2

Ition, make up to 1 000 ml with water and mix well.
bsium chloride buffer solution.

g of caesium chloride in approximately 500 ml of water and add 50 ml of 30 % (m/m) hydroch
ml). Make up to 1 000 ml with water and mix well.

hdard stock solutions,  containing 1,000 g/l of calcium, sodium and silicon, respectively.
solution in a fluorinated-polyethylene/polypropylene (FEP) bottle.
rix solution, free from calcium, sodiumiand silicon.

g of lithium metaborate in 60 ml_of the acid mixture (7.2.2) in a 200 ml polypropylene

volumetric flask (7.3.7), make up to 200 m| with water and mix well.

7.2.6 Acq
7.2.7

7.2.8 Din

7.3 Appd

Use ordinar

tylene (C ,H,), commercial:grade, in a steel cylinder.

Coinpressed air.

trogen oxide (N, 50), commercial grade, in a steel cylinder.

ratus

y /aberatory apparatus and glassware, together with the following:

D 3696.

of water.

loric acid

bne-mark

7.3.1

Flame atomic absorption spectrometer (FAAS),

suitable for measurements at the

wavelengths:

422,7 nm for calcium (Ca),
589,0 nm for sodium (Na),

251,6 nm for silicon (Si),

following

© 1SO 2000 — All rights reserved
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fitted with a suitable burner fed with

— an N,O/C,H, mixture for Ca and Si determinations,

— atC,

H/air mixture for Na determinations,

and also fitted with hollow-cathode lamps for the elements Ca, Na and Si and a deuterium background corrector.

h resolution

5 of several
e mark with

7.3.2 Inductively coupled plasma atomic emission spectrometer (ICP-AES), preferably with hig
(< 0,01 nm), automatic control of all plasma operating functions and a computer-controlled signal compensation
system.

7.3.3 Rlatinum crucible.

7.3.4 Muffle furnace, capable of being maintained at (1 000 + 20) °C.

7.3.5 WMagnetic stirrer, with a stirrer bar coated with polytetrafluoroethylene (PTFE)!

7.3.6 RTFE beaker with cover, volume approximately 250 ml and diameter appreximately 6 cm.
7.3.7 200 ml one-mark volumetric flasks, = made of polypropylene.

7.3.8 Ripettes, calibrated, of suitable volumes (see 7.4), complying-with the requirements of ISO 648
7.4 Propcedure

7.4.1 Preparation of standard matching solutions

Introducd, with pipettes (7.3.8), suitable volumes of<the standard stock solutions (7.2.4) into a serie
50 ml one-mark volumetric flasks, add the required’volume of matrix solution (7.2.5), make up to th
water anfl mix well. Prepare the blank matchingtsolution by dilution of the required volume of matrix g

water in § 50 ml one-mark volumetric flask.

NOTE
as the tes

Each dily
days.

In cases

chloride
FAAS mg

742 S

The standard matching solutions\for FAAS and ICP-AES analysis must have the same matrix solution
solution (see 7.4.4).

ted standard matching-solution shall be stored in FEP bottles and shall not be used for morg

of samples with.high concentrations of sodium or calcium which require a larger dilution, add €
puffer solution{(7.2.3) in accordance with the instrument manufacturer's instruction manual whe
bthod.

pectrometric measurement

olution with

oncentration

than a few

.g. caesium
N using the

74.2.1

Spectrometric measurement using FAAS

Install the required burner. Adjust the flow of C,H, (7.2.6) and N,O (7.2.8) or compressed air (7.2.7) (see Table 3)
to suit the characteristics of the burner, and light the burner. Install the spectral source in the spectrometer (7.3.1)
and optimize the conditions for the determination of the relevant element (Ca, Na or Si). Adjust the instrument in
accordance with the manufacturer's instructions in order to obtain the maximum absorbance. The test parameters

are listed

in Table 3.

© 1SO 2000 — All rights reserved
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Table 3 — FAAS test parameters

Spectral resonance line Measurement range
Element Flame
nm ug of oxide/ml
Ca 4227 C,H,/N,0O 0,1to 2
Na 589,0 C,H,/air 0,05t 0,8
Si 251,6 C,H,/N,0O 10 to 200

Set the scdle expansion, if fitted, so that the standard matching solution with the highest concentratien|gives an
absorbancqg of about 0,55.

Aspirate intp the flame each of the standard matching solutions in ascending order of concentration, and repeat
with the solption of lowest concentration to verify that the instrument is stable.

Aspirate wdter into the flame after each measurement.
7.4.2.2  $pectrometric measurement using ICP-AES

Introduce the standard matching solutions into the plasma using an air atomizer, having set the instrumgnt to the
manufacturgr's recommended operating conditions and using spectral resenance lines as given in Table 4

Table 4 — ICP-AES parameters

Spectral resonanceline Measurement range
Element .
nm ug of oxide/ml
Ca 817,93
Na 589,59 1to 100
Si 212,41

7.4.3 Calipration graph

Correct eagh absorbance by subtracting the reading obtained from the blank matching solution and plof for each
element a draph having the masses, in micrograms, of the element contained in 1 ml of standard matching solution
as abscissde and the corresponding values of the absorbance as ordinates.

7.4.4 Preparation of the test solution

Carry out tHe déterminations in duplicate.

Weigh, to the nearest 0,1 mg, approximately 200 mg (m,) of the sample (see clause 5) into a platinum crucible
(7.3.3). Add 2 g of lithium metaborate (7.2.1) and fuse the mixture by heating for approximately 30 min at
(1000 £ 20) °C in the muffle furnace (7.3.4) until a clear melt is obtained. Allow the crucible to cool to room
temperature and immerse it in 60 ml of the acid mixture (7.2.2) in a PTFE beaker (7.3.6). Place the stirrer bar of the
magnetic stirrer (7.3.5) in the beaker and stir until complete dissolution is obtained (probably overnight). Remove
the platinum crucible and the stirrer bar, rinse with water, transfer the solution to a 200 ml polypropylene volumetric
flask (7.3.7), make up to the mark with water and measure using the FAAS method (7.4.2.1) or the ICP-AES
method (7.4.2.2).

8 © IS0 2000 — All rights reserved


https://standardsiso.com/api/?name=7de77a8bf4bfd821d1e5a99aa386e222

