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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, govern-
mental and non-governmental, in liaison with 1SQ, also take part in the work.

Draft International Standards adopted by the technical committees are circulated to
the member bodies for approval before their acceptance as International Standards by
the ISO Council. They are approved in accordance with ISO procedures requiring at
least 75 % approval by the member bodies voting.

International Standard ISO 6353-3 was prepared by Technical Committee ISO/TC 47,
Chemistry.

Users should note that all International Standards undergo revision from time to time
and that any reference made herein to any other International Standard implies its
latest edition, unless otherwise stated.

© International Organlzation for Standardization, 1987 e

Printed in Switzerland
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Reagents for chemical analysis —

Part 3:
Specifications — Second series

1. Scope and field of application

This part of 1ISO 6353 gives specifications and indicates the test
methods to be used for checking conformity with these
specifications for a second series of reagents used in analytical
chemistry the numbering system of which continues the first
series specified in 1ISO 6353-2. ’

This document should be read in conjunction with [SO 6353-1,
which describes the general test methods (GM) applicable to
the requirements of the reagent specifications and gives such
general information as is required for the correct use of the
standard.

Particular attention is drawn to 1SO 6353-1, clause 4, which
describes the preparation of

— standard solutions (SS) at dilutions |, Il and lli;
— reagent solutions (RS);

—_ indicator solutiorhs (1S).

In this part of ISO 6353, asterisked clause reference numbers
refer to the 1982 edition of 1ISO 6353-1.

2 Reagents (abbreviation: R),
Specifications — Second series

General remarks

1 In all tests involving comparison with a standard matching
solution, the result (for example colour intensity) obtained on
the test solution shall not be greater than that obtained on the
specified standard matching solution.

2 For all iron determinations according to 1SO 6685, no
photometric measurement will be executed ; the determinations
will be carried out using a matching solution as indicated in the
relevant monograph.

3 Trivial names of indicators are used in the clauses and the
IUPAC names are given in footnotes.
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R 41 Acetic anhydride
(CH3CO)20

Relative molecular mass: 102,09

Titrate each solution with a standard volumetric hydrochloric
acid methanolic solution, ¢{(HCI) = 0,5 mol/I,? to the end-
point at which the green colour changes to amber.

R 41.1 Specification

Assay [{CH3CO)01 .. vvvvvveiveinnn, 97,0 % min.

Residue after evaporation .......... ««vo 0,003 % max. ) . . .
1,00 ml of hydrochloric acid methanolic solution,

Chloride(Cl) .............oiviiia... 0,000 5 % max. c(HCD = 0,600 mol/l, corresponds to 0,05105g of

Sulfate (SO4) .........eccvvvunn S reeeaea 0,000 5 % max. (CH5C0),0.

Copper(Cu) ....cvviiiniiniinenenne, 0,000 1 % max.

Iron{Fe) ..........cccouvut, PPN 0,000 5 % max. . .

Lead (PB) +eerenneeneneannaeninnnn, 0,000 1 % max. R 41.3.2 Residue after evaporation

Permanganate-reducing substance Take 50 g (46 ml) of the sample and apply GM 14 drying the
(expressedasO) ............ e 0,02 % max. residue for 30 min.

The mass of the residue shall not exceed 1,5 mg.

R 41.2 Preparation of test solution
Dilute 37 ml (40 g) of the sample to 200 ml with water R 41.3.3 Chloride

(1ml202g) Dilute 10 ml of the test solution (R 41.2) to 20 ml with watser

and apply GM 2.

Prepare a standard matching solution, using 1 ml of the
chloride SS I (1 ml & 0,000 5 % ClI).

R 41.3 Tests

R 41.3.1 Assay

. . . R R 41.3.4 Sulfate
Pipette 50 ml of morpholine methanolic solution (RS)1 into

each of two 260 ml glass-stoppered flasks. For the test por-
tion, weigh accurately 1,8 to 2,0 g of the acetic anhydride from
a Lunge pipette into the first flask and swirl to effect dissolu-
tion. Reserve the second flask for the determination of the
quantity of morpholine mixed with the sample. Allow the flasks
to stand at room temperature for 56 min. Add 0,20 to 0,25 ml of
methyl yellow - methylene blue mixed indicator (1S)213)4),

To 50 mi of the test solution (R 41.2) add 1 ml of sodium car-
bonate solution (1 %) and evaporate to dryness on a boiling
water bath. Dissolve the residue. in 10 ml of water and apply
GM 3.

Prepare a standard matching solution, using 5 ml of the sulfate
SS 11 {(5ml 2 0,0005 % SOy).

1) Reagent solutions (RS)
a} Hydrochloric acid, methanolic standard volumetric solution, ¢(HCl} = 0,6 mol/L.

Transfer 84 ml of hydrochloric acid, ¢(HCI} = 6 mol/I, to a 1 000 ml one-mark volumetric flask and dilute to the mark with the methanol (R 18).
Standardize daily against a standard volumetric sodium hydroxide solution, ¢(NaOH) = 0,5 mol/l, using 0,2 ml of the phenolphthalein (IS 4.3.9%)
IUPAC name: [3,3-bis(4-hydroxyphenyl)phthalide]. The reagent is best handled in an automatic burette assembly.

b} Morpholine, 0,5 mol/l methanolic solution,

Dilute 44 ml of redistilled morpholene to 1 litre with the methanol (R 18). To facilitate removal of aliquots fit the bottle with a two-hole rubber
stopper and insert a 50 mi pipette through one hole so that the tip dips below the surface of the liquid. Through the other hole insert a short piece
of glass tubing to which is attached a rubber atomizer bulb. '

2) Indicator solution (IS)
Methyl yellow - methylene blue, mixed solution.
Dissolve 1,0 g of methyl yellow CI 11020 and 0,1 g of methylene blue Cl 52015 in 125 ml of the methanol (R 18).

3) IUPAC name: N, N-dimethyl-4-(phenylazo)aniline.

4) [IUPAC name: 3,7-bis{dimethylamino-544-phenothiazin-5-ylium chloride.
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R 41 Acetic anhydride

R 41.3.5 Copper, iron and lead R 41.3.6 Permanganate-reducing substances

Determine these elements by AAS according to GM 29, using To 10 mi of the test solution (R 41.2) add 0,5 ml of potassium
. . permanganate solution (0,32 %) and allow to stand for 6 min.
the following conditions:

The pink colour shall not disappear completely.
. Resonance .
Element Concentr:_atmn Flame line
of solution

nm

Cu Evaporate 37 ml_(40 a) 324,7
of the sample, dissoive

Fe the residue with 3 n.11 Air-ethine 248.3
of warm hydrochloric
acid (R 13) and dilute

Pb to 20 ml with water. 217.0
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R 42

Ammbnium iron(ll) sulfate hexahydrate

(NHj3)2Fe(S04)2.6H20

Relative molecular mass: 392,14

R 42.1 Specification

99 % min.
3tob

Assay [(NH,),Fe(S04),.6H01 ...........
pH{(B %solution ......................

Chloride (CI) ..........c0vunnn Cetrnee, 0,001 % max.
Phosphate (PO4) ...................... 0,002 % max.
Calcium(Ca) .....covviiviiiiinnnenenes 0,01 % max.
Copper{Cu) .....ccvvtiiiiiiiinnnannn, 0,002 % max.
Ironflil (Fe} ...vvvvenrinnnniininnnns 0,02 % max.
Lead (Pb) ......covvviiiiieininnnnnnns 0,002 % max.
Magnesium{Mg) .......c.oiiiviiinnnn. 0,01 % max.

0,05 % max.
0,01 % max.
0,01 % max.
0,003 % max.

Manganese (Mn) ......................
Potassium(K) .........ccciiviinnnnnn.
Sodium(Na) ..........cciiiiiiinnnnns
Z2inC{ZN) ittt e e

R 42.2 Preparation of test solution

Dissolve 10 g of the éample in water with the addition of 2 ml of
sulfuric acid solution (96 %) and dilute to 200 ml with water
(the solution shall be clear).

R 42.3 Tests

R 42.3.1 Assay

Weigh, to the nearest 0,000 1 g, about 1,6 g of the sample,
dissolve in water and add 20 ml of sulfuric acid solution (16 %)
and 2 ml of the phosphoric acid (R 22).

Titrate with standard volumetric potassium permanganate solu-
tion, ¢(1/6 KMnO,} = 0,1 mol/I, to a faint pink colour.

1.00 ml of potassium permanganate solution,

¢{1/6 KMnOy4) = 0,100 mol/l, corresponds to 0,039 214 g of
(NH4)2F8(SO4)2.6H20.

R42.3.2 pH

Determine the pH of a 5 % solution of the sample according to
GM 31.1, using a calibrated pH meter.

R 42.3.3 Chloride

Take 30 ml of the test solution (R 42.2), add 5 ml of the nitric
acid (R 19}, heat to boiling and after cooling apply GM 2.

Prepare a standard matching solution, using 10 mi of the test
solution and 1 ml of the chloride SS Il (1 ml 2 0,001 % Cb).

2000

R 42.3.4 Phosphate

Dissolve 1 g of the sample in 20 ml of water, oxidize with 4 m!
of the nitric acid (R 19) and remove the nitrogen oxides by boil-
ing. Cool, dilute to 80 ml with water and apply GM 4,

Prepare a standard matching solution, using 2 ml of the
phosphate SS Il (2 ml & 0,002 % POy).

R 42.3.5 Calcium, copper, lead, magnesium,
manganese and zinc

Determine these elements by AAS according to GM 29, using
the following conditions:

. Resonance
Element Concentration Flame line
of solution
nm
Ca 422,7
Cu Test solution (R 42.2) 324,7
Pb 217,0 or 283,3
Mg 10 ml of the test solu- | Air-ethine 285,2
tion (R 42.2) diluted to
Mn 100 ml 279,65
Zn Test solution (R 42.2) 213,9
R 42.3.6 Iron(ill)

Dissolve 0,5 g of the sample in 10 ml of carbon dioxide-free
water containing 0,5 mi of hydrachloric acid solution (25 %).
Add 2 ml of 5-sulfosalicylic acid solution (10 %) and close the
test tube.

After 16 min, the red coloration of the resulting solution shall
be not more intense than that of a similarly prepared stan-
dard matching solution, using 5ml of the iron SS I
(5 ml = 0,01 % Fe).

R 42.3.7 Potassium and sodium

Determine these elements by FES according to GM 30, using
the following conditions:

El ¢ Concentration Fi Wavelength
emen of solution ame nm
K 766,5
Na Test solution (R 42.2) Air-ethine 589.0

Organi zati on For Standardization
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R 43

Ammonium iron(lll) sulfate dodecahydrate

NH4Fe(S04)2.12H20

Relative molecular mass: 482,18

R 43.1 Specification

Assay [NH4Fe(804),.12H,0] ............ 99,0 % min.
Water-insolublematter ................. 0,005 % max.
Chloride (Cl} ... iiviiii it iinennannss 0,000 5 % max.
Copper(Cu) .......... U, 0,002 % max.
Iron(i) (Fe) «vveni i iinennnacnns 0,001 % max.
Lead(Pb) ..........0 ... 0,001 % max.
Magnesium({Mg) ..........c.cciinviens 0,001 % max.
Manganese{(Mn} ........... ... ... ... 0,005 % max.
Potassium (K} ........... i, 0,01 % max.
Sodium(Na) ........... ... i, 0,01 % max.
ZiNC(ZN) . iit i i e ettt 0,003 % max.
R 43.2 Tests

R 43.2.1 Assay

Weigh, to the nearest 0,000 1 g, about 2 g of the sample,
dissolve in 20 ml of water, add 5 ml of hydrochloric acid solu-
tion (15 %), 3 g of the potassium iodide (R 25) and set aside in
the dark for 5 min.

Titrate with a standard volumetric sodium thiosulfate solution,
c(NayS,03) = 0,1 mol/l, using the starch (IS 4.3.11%).

1,00 ml of sodium thiosuifate solution,

c(NayS,03) = 0,100 mol/l, corresponds to 0,04822 g of
NH4Fe(SO4)2.12H20.

R 43.2.2 Water-insoluble matter

Take 20 g of the sample and apply GM 1.

The mass of the residue shall not exceed 1 mg.

R 43.2.3 Chloride
Dissolve 2 g of the sample in B0 ml of water and apply GM 2.

Prepare a standard matching solution, using 1 ml of the
chloride SS 1l {1 ml = 0,0005 % Cl).

R 43.2.4 Copper, lead, magnesium, manganese
and zinc

Determine these elements by AAS according to GM 29, using
the following conditions:

Resonance
Element Concentri?tion Flame line
of solut-mn nm

Cu 324,7

Pb 10 % 217,0 or 283,3

Mn | Air-ethine 279,5

Mg 285,2

Zn 1% 213,9

R 43.2.5 Iron(ll})

Dissolve 1,6 g of the sample in 30 ml of water, add 1 ml of
sulfuric acid (15 %) and 0,1 m! of a freshly prepared solution of
potassium hexacyanoferrate(lll} {5 %).

Compare any resulting blue colour with that of a solution
prepared from 0,56 g of the sample, 30 ml of water, 1 ml of
suifuric acid {15 %), 0,1 ml of a freshly prepared solution of
potassium hexacyanoferrate(lll) (6 %) and 0,1 ml of a solution
containing 0,6 g of FeS04.7H,0 + 10 mi of sulfuric acid (15 %)
in 1000 mi, [0,1 ml = 0,001 % Fe(Ii)].

R 43.2.6 Potassium and sodium

Determine these elements by FES according to GM 30, using
the following conditions:

El ¢ Concentration - Wavelength
emen of solution ame nm
K 2% 766,56
Na 1% Air-ethine 589,0
5

COPYRI GHT 2000 International Organization For Standardization
I nformati on Handling Services, 2000




ISO 6353-3 : 1987 (E)

'L353 PT 3-87

R 4 Ammonium nitrate
NH4NO3

Relative molecular mass: 80,04

R 44.1 Specification

Assay (NH4NO3} .......ooviviniennnne, 99 % min.
Sulfatedash .............ccovivinn.. 0,01 % max.
pH(B % solution) ...........cu0e viier. 4,56106,0
Calcium(Ca) .............cciviennnnn. 0,003 % max.
Chioride (Cl) .........coiiiineiivnninns 0,000 5 % max.
Nitrite (NOy) .. ..coovii it on 0,000 5 % max.
Phosphate (PO4) .........c.o.vns vevens 0,001 % max.
Sulfate {SO4) .....ovvviiiiiiiiiian... 0,005 % max.
Iron{Fe) .............. e, “eeeer.. 0,0005 % max.
Heavy matals {expressedasPb) ......... 0,000 5 % max.

R 44.2 Preparation of test solution

Dissolve 20 g of the sample in 100 ml of water (the solution
shall be clear and colourless) and dilute to 200 ml.

R 44.3 Tests

R 44.3.1 Assay

Weigh, to the nearest 0,000 1 g, 3 g of the sample and dissolve
in 60 ml of water.

To this solution add 20 ml of formaldehyde solution (R 63)
previously mixed with 20 mi of water and neutralized with stan-
dard volumetric sodium hydroxide solution,

¢(NaOH} = 1 mol/l, using 0,2 ml of the phenolphthalein
(IS 4.3.9%). Mix, allow to stand for 30 min, then titrate with
standard volumetric sodium hydroxide solution,

¢{NaOH) = 1 mol/l, to a pink colour which persists for 5 min.
1,00 m! of sodium hydroxide solution, ¢{NaOH) = 1,000 mol/|,
corresponds to 0,080 04 g of NH4NO,.

R 44.3.2 Sulfated ash

Take 10 g of the sample and apply GM 16.

The mass of the residue shall not exceed 1 mg.

Reserve the residue for the determination of iron.

R 44.3.3 pH

Determine the pH of a 5 % solution of the sample according to
GM 31.1, using a glass indicator electrode.

R 44.3.4 Calcium

Determine this element by AAS according to GM 29,

c . Resonance
Element oncentration Flame line
of solution
nm
Cu 10 % Air-ethine 4227

R 44.3.5 Chloride
Take 20 mi of the test solution (R 44.2) and apply GM 2.

Prepare a standard matching solution, using 1 ml of the
chloride SS if (1 ml =2 0,000 5 % CI).

R 44.3.6 Nitrite

Dissolve 2 g in 10 ml of water and 1 ml of 10 % sulfuric acid
solution and 1 ml! of /m-phenylenediamine dihydrochloride solu-
tion (0,5 %).

The brown-yellowish colour shall not be more intense than that
of a similarly prepared standard matching solution, using 1 ml
of the nitrite SS Il {1 ml = 0,000 5 % NO,).

NOTE — The phenylenediamine solution shall be colourless; otherwise
shall be decolorized with active carbon.

R 44.3.7 Phosphate
Take 20 ml of the test solution (R 44.2) and apply GM 4.

Prepare a standard matching solution, using 2 ml of the
phosphate SS 1l (2 ml = 0,001 % PO,).

R 44.3.8 Sulfate

Dissolve 2 g of the sample in 10 m! of warm water, add 1 ml of
sodium carbonate solution (1 %), evaporate and ignite gently
until the ammonium nitrate is volatilized. To the residue add
10 ml of water, 1 ml of hydrochloric acid solution (3,65 %) and
a few drops of bromine water, and boil for 1 min. Filter if
necessary, wash with water, dilute the solution to 20 ml and
apply GM 3.

Prepare a standard matching solution, using 1 ml of the sulfate
SS 1 (1 ml & 0,002 % SO,). ‘
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R 4 Ammonium nitrate

R 44.3.9 Iron R 44.3.10 Heavy metals
Determine this element by AAS according to GM 29, using the Take 20 mi of the test solution (R 44.2) and apply GM 7.

following conditions: Prepare a standard matching solution, using 1 ml of the lead
SS Il (1 ml £ 00,0005 % Pb).

B Resonance
Element Concentration Flame line
of solution nm

Dissolve the residue
“‘sulfated ash’* with
Fe 3 ml of warm hydro- Air-ethine 248,3
chloric acid (R 13}
and dilute with water
to 50 ml. .
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R 45 Ammonium sulfate
(NH4)2S04

Relative molecular mass: 132,14

R 45.1 Specification”

Assay [INHg,S04 .....00oiiinni s, 99,0 % min.
Sulfatedash .......................... 0,01 % max.
pH(6 % solution)...................... 4,8 to 6,0
Chiloride(Cl) ......c.ciiiiiiveiiiinnn.. 0,000 b % max.
Phosphate (PO4) ......covvvvviiininn. 0,001 % max.
Arsenic{As) ....... e s 0,000 02 % max.
Iron{Fe} «..ooiiaiiiiiii i iiiiiiiennns 0,000 5 % max.
Heavy metals (expressedas Pb) ......... 0,000 5 % max.

R 45.2 Preparation of test solution

Dissolve 20 g of the sample in 100 ml of water (the solution
shall be clear and colourless) and dilute to 200 ml.

R 45.3 Tests

R 45.3.1 Assay

Weigh, to the nearest 0,000 1 g, 2 g of the sample, and
dissolve in 40 ml of water.

To this solution add 20 ml of formaldehyde solution (R 63)
previously mixed with 20 ml of water and neutralized with stan-
dard volumetric sodium hydroxide solution,

c¢(NaOH} = 1 mol/l, using 0,2 ml of the phenolphthalein
(IS 4.3.9*). Mix, allow to stand for 30 min, then titrate with
standard volumetric sodium hydroxide solution,

c(NaOH) = 1 mol/l, to a pink colour which persists for 5 min.

1,00 ml of sodium hydroxide solution, c(NaOH) = 1,000 mol/I,
corresponds to 0,086 07 g of (NH4),S0,.

R 45.3.2 Sulfated ash

Take 10 g of the sample and apply GM 16.

The mass of the residue shall not exceed 1 mg.

Reserve the residue for the determination of iron.

R 45.3.3 pH

Determine the pH of a 5 % solution of the sample according to
GM 31.1, using a glass indicator electrode.

R 45.3.4 Chloride
Take 20 ml of the test solution {R 45.2) and apply GM 2,

Prepare a standard matching solution, using 1 ml of the
chloride SS Il {1 ml 2 0,0005 % CI).

R 45.3.5 Phosphate
Take 20 ml of the test solution (R 45.2) and apply GM 4.

Prepare a standard matching solution, using 2 ml of the
phosphate SS 1l (2 ml = 0,001 % PO,).

R 45.3.6 Arsenic
Take 50 ml of the test solution (R 45.2) and apply GM 11.

Prepare a standard matchihg solution, using 1 ml of the arsenic
SS 1l {1 ml & 0,000 02 % As).

R 45.3.7 Iiron

Determine this element by AAS according to GM 29, using the
following conditions:

) Resonance
Element Concentr::mon Flame line
of solution
nm
Dissolve the residue
“sulfated ash” with 3 ml
Fe of warm hydrochloric Air-ethine 248,3
acid (R 13) and dilute
to 50 ml with water,

R 45.3.8 Heavy metals
Take 20 ml of the test solution (R 45.2) and apply GM 7.

Prepare a standard matching solution, using 1 ml of the lead
SS il {1 ml 2 0,0005 % Pb).
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R 46 Ammonium thiocyanate
NH4SCN

Relative molecular mass: 76,12

R 46.1 Specification

Assay (NH,SCN) ..o, 98,0 % min.
pH(5 % solution)..........cccvvvuvnan 4,5 t0 6,0
Chloride{(Cl) ..... ..., 0,005 % max.
Sulfate (SOy) «.vvvvvvviinn i, 0,005 % max.
Sulfide(S) ... 0,001 % max.
Copper{Cu) ......cvviiiiiiiiinenains 0,000 5 % max.
lron{Fe) ...........cocvot. PP 0,000 1 % max.
Lead (Pb) ......civiiiiiiiiiiiiiinnnss 0,000 5 % max.
lodine-consuming substances

(expressedasl) ..........c.oviveinan 0,025 % max.

Sulfatedash ............ ... ... .. 0,03 % max.

R 46.2 Tests

R 46.2.1 Assay

Weigh, to the nearest 0,000 1 g, 0,28 to 0,32 g of the sample
and dissolve in 50 ml of water.

To this solution add 5 ml of nitric acid solution (26 %)
and 50,0 mi of standard volumetric silver nitrate solution,
c(AgNOz) = 0,1 mol/l. Titrate with standard volumetric
potassium thiocyanate solution, ¢(KSCN) = 0,1 mol/l, using
the ammonium iron{lll) sulfate (IS 4.3.1%) to the first pink
coloration.

1,00 ml of silver nitrate solution, c(AgNQ3) = 0,100 mol/I,
corresponds to 0,007 612 g of NH,SCN.

R 46.2.2 pH

Determine the pH of a 5 % solution of the sample according to
GM 31.1, using a glass indicator electrode.

R 46.2.3 Chiloride

Dissolve 1 g of the sample in 15 ml of water, add 10 ml of the
hydrogen peroxide (R 14).and 2 ml of sodium hydroxide solu-
tion (10 %). Warm and shake carefully. After the reaction is
finished, add another 10 ml of the hydrogen peroxide (R 14),
boil for 5 min, cool, add 10 mti of nitric acid solution (25 %) and
dilute to 50 ml with water. Apply GM 2.

Prepare a standard matching solution, using 5 ml of the
chloride SS Il and the quantities of reagents used in the test
(5 ml 2 0,005 % Cl).

| nt er nati onal
2000

R 46.2.4 Sulfate
Dissolve 2 g of the sample in 20 ml of water and apply GM 3.

Prepare a standard matching solution, using 1 ml of the sulfate
SS 1 {1 ml = 0,006 % SO,).

R 46.2.5 Sulfide

Dissolve 2 g of the sample in 20 ml of water, add 20 ml of the
ammonia (R 3) and 3 ml of silver nitrate solution (1,7 %).

WARNING — Ammoniacal silver solution can be
explosive; the solution should therefore be discarded
immediately.

Compare any darkening with that produced by the similar treat-

ment of 2 ml of sulfide SS Il prepared by diluting freshly
prepared sulfide SS | (2 ml 20,001 % S).

R 46.2.6 Copper, iron and lead

Determine these elements by AAS according to the solvent
extraction procedure of GM 35, using the following conditions:

) Resonance
Element Concentr?tmn Flame tine
of solution
) nm

Cu 5 % 324,7

Pb Air-ethine 217,0 or 283,3

Fe 20 % 248,3

R 46.2.7 lodine-consuming substances

Dissolve 5 g of the sample in 45 ml of water, add 1 ml of sul-
furic acid solution, {20 %), 1 g of the potassium iodide {R 25)
and titrate with standard volumetric iodine solution,
c({1/21,) = 0,01 mol/I, using the starch (IS 4.3.11%).

The volume of titrant shall not exceed 1 mi (1 ml 2 0,025 % 1).

R 46.2.8 Sulfated ash
Take 10 g of the sample and apply GM 16.

The mass of the residue shall not exceed 3 mg.

Organi zati on For Standardization
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R 47 Barium hydroxide octahydrate

Ba(OH)2.8H20

Relative molecular mass: 315,48

R 47.1 Specification ¢(HCl) = 1 mol/l, boil, cool and titrate with standard

volumetric sodium hydroxide solution, ¢{NaOH} = 1 mol/l.

Assay [Ba(OH);.8H,01 ...............t 98,0 % min.

Substances insoluble in hydrochloric acid . 0,005 % max. The volume of titrant shall not be less than 0,75 ml
Carbonate (expressed as BaCOg) ........ 2,0 % max, (0,75 ml 2 2,0 % BaCOg).

Chloride(CI) .........cvvvvuns Cheareeas 0,001 % max.

Sulfide(S) ............ ... i i, 0,001 % max. .

Calcium{Ca) ...vvvvvievivrivennrnnens 0,05 % max. R 47.2.4 Chloride

Iron(Fe) .......coooiviiiiiiiiiiiin, 0,001 % max. Dissolve 1 g of the sample in a mixture of 2 ml of nitric acid
Lead(Pb) ........... ... il 0,001 % max. solution (25 %) and 48 ml of water. Boil for 1 min, cool and
Strontium(Sr) ......c0iii. PP 1,5 % max. apply GM 2.

R 47.2 Tests

R 47.2.1 Assay

Weigh, to the nearest 0,000 1 g, about 6 g of the sample,
dissolve In 100 mi of carbon dioxide-free water and titrate with
standard volumetric hydrochloric acid solution,

¢(HCl) = 1 mol/l, using the phenolphthalein (IS 4.3.9%).

Retain the solution for the carbonate test.
1,00 ml of hydrochloric acid solution, ¢{HCI) = 1,000 mol/I,
corresponds to 0,167 7 g of Ba(OH),.8H,0.,

R 47.2.2 Substances insoluble in

hydrochloric acid

Dissolve 20 g of the sample in a mixture of 15 ml of the
hydrochloric acid (R 13) and 400 ml of water. Dilute to 500 ml
with water and filter through a sintered glass filter crucible with
porosity P 40 (pore size index 16 to 40 um)], wash the residue
with water and dry to constant mass at 105 °C.

The mass of the residue shall not exceed 1 mg.
R 47.2.3 Carbonate

To the solution retained from the assay (R 47.2.1), add 2,0 mi
of standard volumetric hydrochloric acid solution,

10

Prepare a standard matching solution, using 1 ml! of the
chloride SS Il (1 ml = 0,001 % CI).

R 47.2.56 Sulfide

Dissolve 1 g of the sample in a mixture of 4 ml of water and
5 ml of the acetic acid (R 1). Add 0,6 ml of the lead acetate
(basic) (RS 4.2.10*).

Compare any darkening with that produced by the similar treat-

ment of 1 ml of sulfide SS Il prepared by diluting freshly
prepared sulfide SS | (1 ml = 0,001 % S).

R 47.2.6 Calcium, iron, lead and strontium

Determine these elements by AAS according to GM 29, using
the following conditions:

. Resonance
Element Concentre_mon Flame tine
of solution nm

Ca 0.5 % 422,7

Sr 460,7
Dissolve 3 g of the

Fe sample in 160 ml of Air-ethine 248,3
water and apply solvent

Pb extraction procedure 217.,0 or 283,3
according to GM 35
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- R 48 Benzene

CeHeg

Relative molecular mass: 78,11

R 48.1 Specification

Colourin Hazenunits ........... 10 max.
Densityat20°C,............... 0,877 to 0,879 g/ml
Assay (CgHg) ...........coiutt 99,5 % min.
Crystallizingpoint .............. 5,2 °C min.
Residue after evaporation........ 0,001 % max.
Acidity (expressed in millimoles

of H+) ... . 0,01/100 g max.
Alkalinity {(expressed in millimoles

of OH=) ... ... it 0,01/100 g max.
Readily carbonizable substances.. To pass test
Sulfur compounds .

{expressedasS).............. 0,003 % max,
Thiophene (C4H4S) ... .t 0,000 2 % max.
Water (HO0) ... oiviniinant 0,05 % max.
R 48.2 Tests

R 48.2.1 Colour in Hazen units

Apply GM 36.

R 48.2.2 Density
Apply GM 24.1.

R 48.2.3 Assay

Apply GM 34, using the following conditions:

Stationaryphase ............... 15 % Apiezon L or
silicone oil
Support. ... Chromosorb P

[0,15 to 0,18 mm
(80 to 100 mesh ASTM)I]

Columnlength ................. 2tod4m
Column internal diameter ........ 3 mm
Columnmaterial................ Stainless steel
or glass
Columntemperature . ... ........ 70 °C
Injection temperature ........... 100 °C
Detection temperature .......... About 200 °C
Typeofdetector. ............... Flame ionization
Carrfiergas. . . co.vuiiinninnennn Nitrogen
Flowrate ...........c.ciian.. About 30 ml/min
Testportion ................... 0,1l

R 48.2.4 Freezing point (solidification point)
Apply GM 25.3.

1) IUPAC name: 2-[4-(dimethylamino)} phenylazo] benzoic acid.
2) IUPAC name: indoline-2,3-dione.

R 48.2.5 Residue after evaporation

Take 100 g {114 ml) of the sample and apply GM 14, drying the
residue for 30 min.

The mass of the residue shall not exceed 1 mg.

R 48.2.6 Acidity

Take 88 g (100 ml) of the sample and apply GM 13.2, titrating with
standard volumetric sodium hydroxide solution,
¢{NaOH) = 0,01 mol/l, and using the phenolphthalein (IS 4.3.9*%).

The volume of titrant shall not exceed 0,45 ml.

R 48.2.7 Alkalinity

Take 88 g (100 ml) of the sample and apply GM 13.2, titrating
with standard volumetric sulfuric acid solution,

c(1/2 H;S04) = 0,01 mol/l, and using the methyl red
(IS 4.3.6*)1),

The volume of titrant shall not exceed 0,45 ml.

R 48.2.8 Readily carbonizable substances

Shake 8,8 g {10 ml) of the sample with 5 ml of suifuric acid
solution (95,4 + 0,5 %) for 15 to 20 s and allow to stand for
15 min.

The benzene layer shall be colourless and the colour of the acid
layer shall not be more intense than that of a colour standard
containing, per litre, 5 g of cobalt{il) chloride hexahydrate, 40 g
of iron{lll) chloride hexahydrate and 20 m! of the hydrochloric
acid (R 13).

R 48.2.9 Sulfur compounds
Take 2 g (2,3 ml) of the sample and apply GM 21.

Prepare a standard matching solution, using 6 ml of the suifur
SS Il (6 ml = 0,003 % S).

R 48.2.10 Thiophene

Carefully add 5 ml of the sample to form a separate layer over
5 ml of the isatin (IS 4.3.4%)2) in a clean, dry test tube, and
allow to stand for 1 h.

No green or blue colour shall appear in the contact surface
between the two liquids.

R 48.2.11 Water

Take 17,6 or 18 g (20 ml) of the sample and apply GM 12, using
20 mi of the methanol (R 18) as the solvent.
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R 49 2,2’ -Bipyridyl
(CsH4N)2

Relative molecular mass: 166,19

R 49.1 Specification R 49.2.2 Acid-insoluble matter and coloured
impurities
Assay (CigHgNo) .. ..o v i ciiinees 99,5 % min.
s Dissolve 1 g of the sample in 10 ml of hydrochloric acid solu-
Acid insoluble matter and coloured " . R
impurities . ..... ... ... i i To pass test tion, (3,65 %) and dilute to 100 ml with water.
Melting interval ..... e 69,0 to 72,0 °C The solution shall remain clear and colourless.
Sulfatedash .......... Cer e 0.2 % max.
R 49.2.3 Melting range
R 49.2 Tests ' Apply GM 25.2.
R49.21 Assay R 49.2.4 Sulfated ash

Weigh, to the nearest 0,000 1g, 0,6 g of the sample and

dissolve in 50 ml of the acetic acid (R 1). Take 1 g of the sample and apply GM 16.

To this solution add 0,4 ml of 1-naphtholbenzein1) solution The mass of the residue shall not exceed 2 mg.
[0,1 % In the acetic acid (R 1)] and titrate with standard

volumetric perchloric acid solution, ¢(HCIO4) = 0,1 mol/l, in

the acetic acld (R 1) to a green colour.

1,00 ml of perchloric acid solution, ¢{HCIO,4) = 0,100 mol/l,
corresponds to 0,015 62 g of CgHgN,.

1) JUPAC name: 4-[a-(4-hydroxy-1-naphthyl}benzylidene]lnaphthalen-1(4//)-one.

12
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R 50 Boric acid
H3BO3

Relative molecular mass: 61,83

R 50.1 Specification

Assay(H3BOg) ...t 99,56 % min.
Substances insoluble in methanol ........ 0,005 % max.
Substances non-volatile with methano! ... 0,05 % max.
Chloride (Cl} ... i iiii it 0,001 % max.
Phosphate (POg) .................. ... 0,001 % max.
Sulfate (SO4} .......... it 0,002 % max.
Calcium{Ca) .........cciiiiiiinann. 0,005 % max.
lron(Fe) ...t it 0,000 5 % max.
Lead(Pb) ........cciiuiiiiiiiiiianns 0,001 % max.

R 50.2 Preparation of test and reference
solutions

R 50.2.1 Test solution

To 10 g of the sample add 1 ml of sodium carbonate solution
(1 %), 100 ml of the methanol (R 18), and 6 ml of the hydro-
chloric acid (R 13). Digest in a covered beaker on a steam bath
to effect dissolution, then uncover and evaporate to dryness.
Add 75 ml of the methanol (R 18) and 5 ml of the hydrochloric
acid (R 13) and repeat the digestion and evaporation. Dissolve
the residue in 5 ml of acetic acid solution, (6%}, and digestin a
covered beaker on the steam bath for 5 min. Filter and dilute to
100 ml with water.

R 50.2.2 Reference solution

To 1 ml of sodium carbonate solution (1 %), add
1 mi of the phosphate SS 1 (1 ml = 0,001 % POy,);
2 mi of the sulfate SS | (2 ml 2 0,002 % SO4);

and proceed as described for the preparation of the test solu-
tion (R 50.2.1), using the same quantities of reagents.

R 50.3 Tests

R 50.3.1 Assay

Mix 100 ml of glycerol with 100 ml of water and adjust the pH
to 9,0, using a calibrated pH meter, by adding standard
volumetric sodium hydroxide solution, ¢(NaOH) = 0,01 mol/l.
Dissolve 2,5 g of the sample, weighed to nearest 0,000 1 g in
the mixture and titrate again to pH 9,0 with standard
volumetric sodium hydroxide solution, ¢c(NaOH} = 1 mol/l.

1,00 ml of sodium hydroxide solution, ¢(NaOH) = 1,000 mol/l,
corresponds to 0,061 83 g of H3BOs.

R 50.3.2 Substances insoluble in methanol

Heat 20 g of the sample with 200 ml of the methanol (R 18)
under complete reflux until the acid is dissoived, then reflux
for 30 min. - Filter through a tared filtering crucible, wash
thoroughly with the hot methanol (R 18) and dry at 105 °C,

The mass of the insoluble residue shall not exceed 1 mg.

R 50.3.3 Substances non-volatile with methanol

To 2,0 g of the powdered acid in a platinum dish, add 25 ml of
the methanol (R 18) and 0,56 ml of the hydrochloric acid (R 13)
and evaporate to dryness. Add 16 ml of the methanol (R 18)
and 0,3 ml of the hydrochloric acid {R 13) and repeat the
evaporation. To the residue add 0,10 or 0,15 ml of sulfuric acid
{R 37) and ignite at 800 £ 25 °C for 15 min.

The mass of the residue shall not exceed 1 mg.

R 50.3.4 Chloride

Dissolve 2 g of the sample in 40 mi of warm water and filter if
necessary. To 20 ml of this solution apply GM 2.

Prepare a standard matching solution, using 1 ml of the
chloride of the chioride SS Il {1 ml 2 0,001 % Cl).

R 50.3.5 Phosphate
Take 20 ml of the test solution (R 50.2.1) and apply GM 4.

Prepare a standard matching solution, using 20 ml of the
reference solution (R 50.2.2).

R 50.3.6 Sulfate.
Take 10 ml of the test solution {R 50.2.1} and apply GM 3.

Prepare a standard matching solution, using 10 ml of the
reference solution (R 50.2.2),

R 50.3.7 Calcium, iron and lead

Determine these elements by AAS according to GM 29, using
the following conditions:

A Resonance
Element Concentration Flame line
of solution
nm
Ca 4227
Fe Test solution (R 50.2.1) Air-ethine 248,3
Pb 217,0
13
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Bromine
Br

R 51

Relative atomic mass: 79,90

R 51.1 Specification

Assay (Br) .....iciiiiiiiiiiiiniaann 99,0 % min.
Chlorine{Cl) .....civiieninninann.. 0,05 % max.
lodine(l} ....coviiiiiiiiiniiiina, 0,001 % max.
Sulfate(SOg) ......covvinii e, 0,005 % max.
Heavy metals (expressedas Pb) ........ 0,000 2 % max.
lron(Fe) ...oovvviiiniiiiiiiirnnns. 0,000 2 % makx.
Organic bromine compounds .......... To pass test
Residue after evaporation ............. 0,005 % max.

R 51.2 Preparation of test solution

To 40 ml of water in a porcelain dish add 20 g (6,4 ml) of the
sample and 1 ml of sodium carbonate solution (1 %).
Evaporate to dryness on a water-bath, add 1 ml of hydrochloric
acid solution (25 %) and again evaporate to dryness. Dissolve
the residue in 1 ml of water and 0,1 ml of hydrochloric acid
solution (25 %) with gentle heating and dilute to 40 ml with
water,

R 51.3 Tests

R 51.3.1 Assay

Seal a thin-walled glass ampoule containing about 0,3 g of the
sample, weighed to the nearest 0,000 1 g, and transfer it into a
500 ml conical flask containing 200 mi of water and 5 ml of the
potassium iodide (R 25).

Close the flask by means of a ground glass stopper and break
the ampoule by shaking vigorously. Lift and rinse the stopper
with water and titrate with standard volumetric sodium
thiosulfate solution, ¢(NayS,03) = 0,1 mol/|, using the starch
(IS 4.3.11*%),

1,00 m! of sodium thiosulfate solution,
¢{NayS,03) = 0,100 mol/l, corresponds to 0,007 99 g of Br.

R 51.3.2 Chlorine

Transfer 10 g (3,2 ml) of the sample to a round-bottomed flask
containing some small glass beads and 70 ml of anhydrous
sodium carbonate (R 30) solution {10 %). Slowly add enough
ammonia solution (R 3) just to decolorize the solution. When
the evolution of nitrogen ceases boil for 3 to 4 min, add 30 ml of
the nitric acid (R 19) and bring again to boiling while passing a
stream of nitrogen through the solution until completely
decolorized. The volume of the solution shall not be reduced to
less than 80 ml.

After cooling add 5,0 ml of standard volumetric silver nitrate
solution, ¢{AgNO3z) = 0,1 mol/l, and 0,6 ml of dibutyi
phthalate. Shake vigorously for 1 min and then titrate the

14

excess of silver nitrate with standard volumetric ammonium
thiocyanate solution, c(NH4SCN) = 0,1 mol/Il, using the am-
monium iron{lil) sulfate (IS 4.3.1%).

1,00 ml of silver nitrate solution, ¢c{AgNO3) = 0,100 mol/l,
corresponds to 0,003 645 g of CI.

R 51.3.3 lodine

To 10,5 g (3,4 ml) of the sample add 50 ml of water and 1 mi of
potassium chloride solution (10 %). Boil the solution until
decolorized while keeping its volume constant by the addition
of water. Heat for a further 2 min, then cool, add 5 ml of
potassium iodide solution (10 %) and b ml of sulfuric acid solu-
tion (20 %).

The yellow coloration obtained shall not be more intense than
that of a similarly prepared standard matching solution, using
0,6 g (0,15 ml) of the sample and 1 ml of the iodide SS |
(1 ml 2 0,001 % ).
R 51.3.4 Sulfate

Take 4 ml of the test solution (R 51.2), dilute to 10 ml with
water and apply GM 3.

Prepare a standard matching solution, using 1 ml of the sulfate
SS 1 {1 ml 2 0,005 % SOy).

R 51.3.5 Heavy metals

Take 10 ml of the test solution (R 51.2) and apply GM 7.
Prepare a standard matching solution, using 1 ml of the lead
SS I {1 ml 2 0,000 2 % Pb).

R 51.3.6 Iron

Take 20 ml of the test solution (R 51.2) and apply GM 8.1.
Prepare a standard matching solution, using 2 ml of the iron
SSH{2ml & 0,000 2 % Fe).

R 51.3.7 Organic bromine compounds

Mix 3 g {1 ml) of the sample with 30 m! of sodium hydroxide
solution (8 %).

After 1 h, the solution shall be free from any oily droplets.

R 51.3.8 Residue after evaporation

Transfer 20 g (6,4 ml} of the sample to a weighed porcelain
dish and apply GM 14.

The mass of the residue shall not exceed 1 mg.
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R 52 1-Butanol, Butyl alcohol
CH3(CH2)2CH20H

Relative molecular mass: 74,12

R 52.1 Specification

Colourin Hazenunits ........... 10 max.
Densityat20°C................ 0,808 to 0,811 g/mi
Assay (CqH1gO) v ovvvvninn, 99 % min.
Residue after evaporation........ 0,002 % max.
Acidity (expressed in millimoles

of H+) . .. oot 0,1/100 g max.
Carbonyl compounds

(expressedas CO) ..... e 0,02 % max.
Water (HO) ........... ... ..., 0,2 % max.

R 52.2 Tests

R 52.2.1 Colour in Hazen units

Apply GM 36.

R 52.2.2 Density
Apply GM 24.1.

R 52.2.3 Assay
Apply GM 34, using the following conditions:

Stationaryphase ............... 20 % Carbowax 400
{or equivalent)

77 (o] o o] o Chromosorb W
(or equivalent)
[0,15 to 0,18 mm
(80 to 100 mesh ASTM)]

Columnlength ................. 2m

Column internal diameter ........ 5 mm
Columnmaterial................ Stainless steel
Column temperature .. .......... 100 °C

Injection temperature ........... 180 °C

Detection temperature .......... 180 °C

Type ofdetector ............. .. Thermal conductivity
Carriergas .........ccuvveiienes Helium

Flowrate ...............cc0nuun About 60 mi/min
Testportion ........ccvvvennn. 10 ut

R 52.2.4 Residue after evaporation

Take 50 g (62 ml) of the sample and apply GM 14, drying the
residue for 30 min.

The mass of residue shall not exceed 1 mg.

R 52.2.5 Acidity

Take 20 g (25 ml) of the sample and apply GM 13.1, titrating
with standard volumetric sodium hydroxide solution,
c¢{NaOH} = 0,1 mol/I and using bromaothymol blue1).

The volume of titrant shall not exceed 0,2 ml.

R 52.2.6 Carbonyl compounds

Dilute 1 g (1,3 ml) of the sample to 20 ml with the carbonyl-free
methanol (RS 4.2.11*). Take 1 ml of this solution and apply
GM 23, .

Prepare a standard matching solution, using 1 ml of the
carbonyl SS Il (1 mi = 0,01 % CO).

R b2.2.7 Water

Take 10 g {12,5 ml) of the sample and apply GM 12, using
20 ml of the methanol (R 18) as the solvent,

1) IUPAC name: 2,2’ -dibromo-6,6’ -diisopropyl-3,3’ dimethyl-4,4’ -(1,1-dioxo-2, 146-benzoxathiole-3,3-diyl)diphenol.

15
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R 53 Calcium carbonate
CaCOs3

Relative molecular mass: 100,09

R 53.1 Specification

Assay (CaCOg) .......... et 99,5 % min.
Substances insoluble in

hydrochloricacid .................... 0,006 % max.
Chloride (Cl) ...t iiiiinannn, 0,01 % max.
Sulfate (SO4) ...vvviviiiininnnenn i... 0,006 % max.
Bariumi{Ba) ..........cciiiiiiiinn.. 0,02 % max.
Iron(Fe) .........uu. e 0,001 % max.
Lead (Pb) ....iviiviiiniiiiiiiinennen 0,001 % max.
Magnesium(Mg) ........cvevviinnn.., 0,03 % max.
Potassium(K) ..............c.0vvuunn. 0,005 % max.
Sodium(Na) .....oovviiniiiiie i, 0,1 % max.
Strontium(Sr) .......... e erre e 0,05 % max.
R53.2 Tests

R 53.2.1 Assay '

Suspend 2 g, weighed to the nearest 0,000 1 g, in 50 mi
of water, carefully add 50,0 ml of standard volumetric
hydrochloric acid solution, ¢{HCI) = 1 mol/l, boil, cool and
titrate the excess acid with standard volumetric sodium hydrox-
ide solution, ¢(NaOH) = 1 mol/Il, using the bromophenol blue
(IS 4.3.2*%),

1,00 ml of hydrochloric acid solution, ¢(HCl} = 1,000 mol/|,
corresponds to 0,050 05 g of CaCO3.

R 63.2.2 Substances insoluble in

hydrochloric acid

Dissolve 50 g of the sample in a mixture of 2256 ml of the
hydrochloric acid (R 13) and 200 ml of water, filter through a
sintered glass filter crucible (porosity 16 to 40 [im), wash the
residue with diluted hydrochloric acid and dry the residue to
constant mass at 105 °C.

The mass of the residue shall not exceed 2,6 mg.

R 53.2.3 Chloride

Dissolve 2 g of the sample in a mixture of 5 ml of nitric acid
solution (25 %) and 45 ml of water, boil, cool and apply GM 2.

Prepare a standard matching solution, using 2 ml of the
chloride SS 1 (2 ml 2 0,01 % ClI). ‘

16

R 53.2.4 Sulfate

Dissolve 2 g of the sample in a mixture of 5 ml of the
hydrochloric acid (R 13) and 15 ml| of water and apply GM 3.

Prepare a standard matching solution, using 1 ml of the sulfate
SS 1 {1 ml 2 0,005 % SO,).

R 53.2.8 Barium, potassium and sodium

Determine by FES- according to GM 30, using the following
conditions:

Ele t Concentration Ft Wavelength
men of solution ame nm
Ba 1 % solution of the 455,4
| ol nydrohlrc | aing |05
Na c(HCIl) = 0,5 mol/I| 589,0

R 563.2.6 Iron, lead, magnhesium and strontium

Determine these elements by AAS according to GM 29, using
the following conditions:

Resonance

Flame line
nm

Concentration

Element .
of solution

2 % solution of the
sample in hydrochloric

Fo acid solution,

248,3

¢(HCI) = 0,5 mol/|
Apply the solvent
Pb extraction procedure
according to GM 35

217,0 or 283,3
Air-ethine

0,5 % solution of the
sample in hydrochloric
acid solution,

c¢(HCl) = 0,1 mol/i

Mg 285,2

0,2 % solution of the
sample in hydrochloric

Sr acid solution,

460,7

c{HCI) = 0,1 mol/|
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R 54 Carbon tetrachloride

CCl,s

Relative molecular mass: 153,82

R 54.1 Specification

Colourin Hazenunits ........... 10 max.
Densityat20°C................ 1,592 to 1,698 g/ml
Assay(CCly) .....ooviviiniinn, 99,5 % min.
Residue after evaporation ....... 0,001 % max.
Acidity (expressed as millimoles

of H+) ... ... ... . ... ... .. 0,02/100 g max.
Freechiorine .................. 0,000 1 % max.
Carbon disulfide (CS,) .......... 0,002 % max.
Metallic impurities .............. To pass test
Water(H,0) ................... 0,02 % max.
R B54.2 Tests

R 54.2.1 Colour in Hazen units

Apply GM 36.

R 54.2.2 Density
Apply GM 24.1.

R b4.2.3 Assay
Apply GM 34, using the following conditions:

Stationaryphase ............... 15 % Apiezon L
Support ... . it Chromosorb .
P-AW-DMCS

[0,15 to 0,18 mm
(80 to 100 mesh ASTM)]

Column length ................. 2m

Column internal diameter ........ 5 mm )
Columnmaterial ............... Stainless steel
Column temperature ........... 60 °C

Injection temperature ........... 160 °C

Detection temperature .......... 150 °C
Typeofdetector ............... Flame jonization
Carriergas ............ccco.n.. Nitrogen
Flowrate ..................... About 60 mi/min
Testportion ................... 0,1

1} Reagent solution (RS)
Lead(ll) acetate, alkaline solution.

R 54.2.4 Residue after evaporation

Take 100 g {63 ml} of the sample and apply GM 14, drying the
residue for 30 min.

The mass of the residue shall not exceed 1 mg.

R 54.2.5 Acidity

Take 20 g (13 mi) of the sample and apply GM 13.2, titrating
with standard volumetric sodium hydroxide solution,
c(NaOH} = 0,01 mol/l and using the phenolphthalgin
(IS 4.3.9*).

The volume of titrant shall not exceed 0,2 mi.

R 54.2.6 Free chlorine

Shake 35 g (24 ml) of the sample with. 10 ml of water to which
have been added 1 ml of freshly prepared potassium iodide
solution {10 %) and 2 drops of the starch (IS 4.3.11*) in a glass
stoppered flask for 2 min. If either a blue or violet colour is ob-
tained, titrate with standard-volumetric sodium thiosulfate solu-
tion, c(NayS;,03) = 0,01 mol/I, shaking after each addition.

The volume of titrant shall not exceed 0,1 ml.

R 54.2.7 Carbon disulfide

To 10 g (6,3 ml) of the sample add 1 ml of ethanol absolute and
3 ml of an alkaline lead(ll) acetate solution (RS}1, and boil
under reflux for 156 min. Allow to cool.

After 5 min any yellow coloration shall not be more intense
than that of a similarly treated mixture of carbon disulfide-free
carbon tetrachloride and 2 ml of a carbon disulfide SS |
(prepared by mixing carbon disulfide with carbon disulfide-free
carbon tetrachloride) (2 ml & 0,002 % CS,).

R 54.2.8 Metallic impurities

To 50 ml of the sample add 0,1 ml of dithizone solution [0,1 %
in the chloroform (R 7)1.

The colour of the resulting solution shall be green with no trace
of yellow.

R 54.2.9 Water

Take 20 g (13 mi) of the sample and apply GM 12, using 20 ml
of the methanol (R 18) as the solvent.

Dissolve 1,7 g lead(ll} acetate trihydrate (C,HO4Pb.3H,0) in 50 ml of water and add 3,1 g of trisodium citrate dihydrate (CgHgO;Naz.2H,0)
and 50 g of potassium hydroxide {KOH). Allow to cool and dilute to 100 ml.

17
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R 55 Cobalt(ll) chloride hexahydrate
CoCl».6H20

Relative molecular mass: 237,93

R 55.1 Specification R 55.2.3 Sulfate
Assay (CoCly.6Ho0) ....... P v ... 99 % min. Dissolve 10 g of the sample in 100 mi of water, filter, add 1 ml
. of the hydrochloric acid (R 13) and heat to boiling on a steam
Water-insoluble matter ................. 0,01 % max. bath. Add 1,5 g of the barium chloride dihydrate (R 6), digest
Sulfate (S04 ..vvrvrvirienerninrnnes .. 0,01 % max. in a covered beaker placed on the steam bath for 2 h and allow
L to stand for 12 h. If a precipitate is formed, filter, wash
Substances not precipitated by thoroughly, and ignite at 800 + 25 °C.
ammoniumsulfide ................... 0,25 % max.
o The mass of the precipitate shall not be more than 2,4 m
Copper {Cu) w.vevvveeeiinriiee 0,001 % max. greater than the mass obtained in a complete blank test. ¢
Nickel (Ni) ........ e tre e 0,05 % max.
Zine(Zn) oo, Cerreiiieas 0,002 % max. R 55.2.4 Substances not precipitated by
ammonium sulfide
; Dissolve 2 g of the sample in 20 ml of water. Add 1 g of the
R55.2 Tests ammonium chloride (R 5) and 5 mi of ammonia solution (R 3},
dilute with water to 90 ml, and pass in hydrogen sulfide until all
R 55.2.1 Assay the cobalt is precipitated. Dilute with water to 100 ml, mix well,
and filter. Evaporate 50 ml of the clear filtrate nearly to dryness
Weigh, to the nearest 0,000 1 g, about 1 g of the sample and in a tared dish. Cool, add 0,06 mi of the sulfuric acid (R 37),
dissolve in 300 ml of water. and ignite carefully to volatilize the excess salts and acids.
Finally, ignite at 800 X 25 °C for 15 min.
To this solution add 4 g of hydroxylammonium chioride and .
25 ml of ammonia solution (R 3). Titrate at 80 °C with standard The mass of the residue shall not exceed 2,56 mg.
volumetric EDTA 1) solution, ¢(EDTA) = 0,1 mol/l, using the
methylthymol blue mixture (4.3.7*)2}, until the colour changes R 55.2.5 Copper, nickel and zinc

from blue to purple.
Determine these elements by AAS according to GM 29, using

1,00 ml of EDTA solution, ¢(EDTA) = 0,100 mol/l, cor- the following conditions:

responds to 0,023 79 g of CoCl,.6H,0.

. Resonance
Element Concentration Flame line
. of solution
R 55.2.2 Water-insoluble matter nm
Cu 5% - 324,7
Take 10 g of the sample and apply GM 1. Ni 05 % Air-ethine 2320
The mass of the residue shall not exceed 1 mg. Zn 5% 2139

1} IUPAC name: disodium dihydrogen ethylenedinitrilotetraacetate.
2) IUPAC name: tetrasodium 2,2’ -dimethy!-6,6’ -dihydroxy-5,5° -diisopropyl-3,3'-(1,1-dioxo-2,1,16-benzoxathiole—3,3-din)dibenzyldinitﬁlotetraécetate.

18
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R 56 Diammonium oxalate monohydrate
(NH4)2C204.H20
Relative molecular mass: 142,11
R b6.1 Specification R 56.3.2 Chloride
Assay [(NH4)15C204H01 ..o, 99,6 % min. To 20 mi of the test solution | (R 56.2.1), add 10 ml of nitric
Chloride {Cl) ....ovivi i an 0,000 5 % max. acid solution (256 %) and apply GM 2.
H Lo
Nitrate (NOg) ....oovvveveennveinnnn 0,002 OA) mgx. Prepare a standard matching solution, using 0,5 mil of the
Sulfate (804) ......................... 0,005 % max. chloride SS Il (0[5 mi 2 0,000 5 % ch. .
Calcium({Ca) ......c.vviviiinrnrannnes 0,001 % max.
Heavy metals (expressedasPb) ......... 0,001 % max.
Iron{Fe) ....ciiiiiviiiiiiiiiniinnaneas 0,000 2 % max. R 56.3.3 Nitrate
Magnesium(Mg) ........... ... ..., 0,001 % max.
Potassium(K) .......... e 0,001 % max. Dissolve 1 g of the sample in 10 ml of sulfuric acid solution
SodiumING) .ot 0,001 % max. (16 %) and add 0,2 m! of brucine solution (0,6 % in glacial

R 566.2 Preparation of test solutions

R 56.2.1 Test solution |

Dissolve 10 g of the sample in water and dilute to 200 ml (the
solution shall be clear and colourless).

R 56.2.2 Test solution i

To b g of the sample, add 1 drop of ammonium trioxovanadate
solution (1 %), evaporate to dryness several times with the
nitric acid (R 19) until decomposition is complete and then with
hydrochloric acid solution {25 %). Dissolve the residue in 1 ml
of hydrochloric acid solution (25 %) and dilute fo 50 mi with
water.

R 56.2.3 Test solution 1l

Adopt the procedure specified in 56.2.2, but using 2,5 g of the
sample.

R 56.3 Tests

R 56.3.1 Assay

Weigh, to the nearest 0,000 1 g, about 0,25 g of the sample
and dissolve in 26 mi of water.

To this solution, add 6 ml of the sulfuric acid (R 37). Heat to
60 °C and titrate with a standard volumetric potassium per-
manganate solution, ¢(1/6 K Mn O4) = 0,02 mol/I, to a faint
pink colour.

1,00 ml of potassium permanganate solution,
c{1/6 K Mn O4 = 0,100 mol/l, corresponds to 0,007 1055 g
of (NH4)2C204.H20. . .

acetic acid) and 20 ml of the sulfuric acid (R 37).

After 10 min, the yellow coloration of the resulting solution
shall not be more intense than that of a similarly prepared stan-
dard matching solution, using 2 ml of the nitrate SS I
(2 ml 2 0,002 % NOj).

R 56.3.4 Sulfate

Take 20 ml of the test solution |l (R 56.2.2) and apply GM 3,
without addition of 0,5 ml! of hydrochloric acid solution (20 %).

Prepare a standard matching solution, using 20 ml of the test

solution Il (R 56.2.3) and 8 ml of the sulfate SS |l
(5 ml 2 0,005 % SO,).

R 56.3.5 Calcium and magnesium

Determine these elements by AAS according to GM 29, using
the following conditions:

. Resonance
Element Concentr§t|on Flame line
of solution
nm
Ca . . 422,7
4% Air-ethine
Mg 285,2

R 56.3.6 Heavy metals

Neutralize 20 ml of the test solution il (R 56.2.2}) and apply
GM 7.

Prepare a standard matching solution, using 20 ml of the test

solution Il (R 66.2.3) and 1 ml of the lead SS I
(1 ml 2 0,001 % Pb).

19
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ISO 6353-3 : 1987 (E)

R 56 Diammonium oxalate monohydrate

R 56.3.7 Iron R 46.3.8 Potassium and sodium

Determine these elements by FES according to GM 30, using

To 20 ml of the test solution! (R 56.2.1), add 2 ml of
the following conditions:

6-sulfosalicylic acid solution (10 %) and 5 ml of the ammonia

solution (R 3). ' Concentration Wavelength
. " . . Element of solution Flame nm

After 10 min, the yellow coloration of the resuiting solution

shall not be more intense than that of a similarly prepared K L 768,5

standard matching solution, using 0,2 mi of the iron SS i Na 4% Air-ethine 589.0

(0,2ml 2 0,000 2 % Fe).

20
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R 57 Dichloromethane
CH-Cl>

Relative molecular mass: 84,93

R 57.1 Specification R 57.2.4 Residue after evaporation
Colourin Hazenunits ........... 10 max. Take 100 g (75,5 ml) of the sample and apply GM 14, drying
Density at20 °C.......ovvunnnn. 1,320 to 1,330 g/mi the residue for 30 min.
Assay (CHoCly) ...t .. 99,5 % min. i
Residue after evaporation ....... 0,002 % max. The mass of the residue shall not exceed 2 mg.
Acidity (expressed in millimoles
of H¥) ... 0,03/100 g max. R 57.2.5 Acidity
Freechlorine(Cl) ............... 0,000 1 % max. . )
Iron(Fe) ....olvveunnnnnns. .. 0,000 1 % max. Take 30 g (22,6 mi) of the sample and apply GM 13.2, titrating
o with standard volumetric sodium hydroxide  solution,
Water (HaO) . ovvvveenienennnen 0,05 % max. c¢(NaOH) = 0,01 mol/l, and using the phenolphthalein
(IS 4.3.9%).
R 57.2 Tests The volume of titrant shall not exceed 0,45 ml.
R 57.2.1 Colour in Hazen units R 57.2.6 Free chlorine

Apply. GM 36: Shake 35 g (25,5 ml) of the sample with 20 ml of freshly boiled

- and cooled water containing 1 ml of cadmium iodide solution

. (0,15 %} and 1 ml of starch (IS 4.3.11%). Set aside in the dark

R 57.2.2 Density for 10 min and titrate with standard volumetric sodium
' thiosulfate solution, c(Na,S,03} = 0,01 mol/I.

Apply GM 24.1.

- The volume of titrant shall not exceed 0,1 ml.

R 57.2.3 Assay
R 57.2.7 Iron
Apply GM 34, using the following conditions:
Evaporate 20 g {156 mi) of the sample to dryness with 6 mg of

Stationaryphase ............... 16 % Apiezon L the sodium carbonate (R 30} and dissolve the residue in 10 ml
SUPPOIt « e voeeeeaeireeenen, Chromosorb P of water containing 0,5 ml of the nitric acid (R 19).

[0,15 to 0,18 mm . i .

(80 to 100 mesh ASTM)}] Determine the iron by AAS according to GM 29, using the
Columnlength ................. 2tod4m following conditions:.
Column internal diameter ........ About 3 mm . Resonance
Columnmaterial ............... Stainless steel Element Concentration Flame line

or glass of solution om
Column temperature ........... 40 to 50 °C - Solution prepared . .
Injection temperature ........... About 100 °C Fe as described above Air-ethine 248,3
Detection temperature .......... 160 to 300 °C
Typeofdetector ............... Flame ionization
Carriergas ......c.vvicvenacnns Nitrogen R 67.2.8 Water .
Flow rate. """"""""""" 40 to 50 mi/min Take 20 g (15 ml} of the sample and apply GM 12, using 20 ml
Testportion ................... 0,1 ul of the methanol (R 18) as the solvent.

21
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R 58 Diethyl ether
(C2H5)20

Relative molecular mass: 74,12

R 58.1 Specification

Colourin Hazenunits .,....... 10 max.
Densityat20°C .............. 0,713 * 0,001 g/ml
Assay [{CoHg)o01 o.nvtvnvts 99,5 % min. !
Ethanol (C;HgOH)............. 0,05 % max,
Methano!l (CHZOH) . ..... e 0,02 % max.
Residue after evaporation ...... 0,001 % max.
Acidity (expressed in millimoles

of H+) ... ..., 0,02/100 g max.
Carbonyl compounds

(expressedas CO) .......... 0,001 % max.

Peroxide (expressed as Hy0,) . ..
Substances darkened by

. 0,000 03 % max.

sulfuricacid ............... To pass test
Water (H;0) ..........c00v.0 0,2 % max.
R 58.2 Tests

R 58.2.1 Colour in Hazen units
Apply GM 38.

R 58.2.2 Density
Apply GM 24.1.

R 58.2.3 Assay, ethanol and methanol
Apply GM 34, using the following conditions:

Stationary phase ...... veesens 15 % bis(2-ethylhexyl)
sebacate
Support .......iiiiiiieiinn. Chromosorb. G-AW-DMCS

[0,16 to 0,18 mm
(80 to 100 mesh ASTM)]
or Volaspher A2

Columnlength ............... 4 m

Column internal diameter ...... 2,5 mm
Columnmaterial .............. Stesl or glass
Column temperature .......... 50 °C

Injection temperature ......... 150 °C
Detection temperature ........ 150 °C
Typeofdetector .............. Flame ionization
Carrlergas ..........ceovvu... Nitrogen
Flowrate .................... 25 ml/min
Testportion ................. 0.2 ul

R 58.2.4 Residue after evaporation

Take 100 g (141 ml) of the sample and apply GM 14, drying the
residue for 30 min.

1) Diethyl ether usually contains a suitable amount of a stabilizer.

22

The mass of the residue shall not exceed 1 mg.

NOTE — This test should not be carried out unless the requirement for
peroxide has been met.

R 58.2.5 Acidity

Take 20 g (28 ml} of the sample and apply GM 13.2, titrating
with standard volumetric sodium hydroxide solution,
c(NaOH) = 0,01 mol/l, and using bromothymol blue as in-
dicator.

The volume of titrant shall not exceed 0,2 ml.

R 58.2.86 Carbonyl compounds

To 1 g (1,4 ml) of the sample, in a colourless glass cylinder with
glass stopper, add 2ml of the carbonyl-free methanol
(RS 4.2.11*) and 2ml of the 2,4-dinitrophenylhydrazine
(RS 4.2.7*), stopper the cylinder, shake and allow to stand for
30 min. Remove the stopper, place the cylinder in a hot water
bath at 50 to 55 °C and boil off the ether with the aid of a
stream of nitrogen. Remove the cylinder from the water bath,
cool to room temperature, add 8 ml of pyridine, 2 ml of water
and 2 ml of the methanolic potassium hydroxide (RS 4.2.15*),
shake, allow to stand for 10 min and dilute to 25 ml with the
carbonyl-free methanol (RS 4.2.11*%).

The dark red colour of the resulting solution shall not be more
intense than that of a similarly prepared standard matching
solution, using 1 ml of the carbonyl SS 11 {1 mi & 0,001 % CO).
R 58.2.7 Peroxide

Fill a 120 ml ground glass stoppered flask completely with
10 ml of potassium iodide solution (10 %)} and 110 m! (78 g) of
the sample. Close the bottle, shake vigorously, and allow to
stand in the dark.

After 1 h, the aqueous phase shall remain colourless.

Detection limit: 0,000 03 % H,0,.

R 58.2.8 Substances darkened by sulfuric acid

Cool 10 ml of the sulfuric acid (R 37) to 10 °C and add to it
dropwise, with stirring, 10 ml of the sample.

After 5 min, the coloration of the clear solution shall not be
more than 20 Hazen units.

R 58.2.9 Water

Take 14 g (20 ml} of the sample and apply GM 12, using 20 mi
of the methanol (R 18) as the solvent.
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R 59 Dimethylformamide
HCON(CH3)2

Relative molecular mass: 73,09

R 59.1 Specification

Colourin Hazenunits ........... 10 max.
Densityat20°C............ 0. 0,945 to 0,950 g/ml
Assay [HCON{CH3},01 ......... 99,56 % min.
Residue after evaporation ....... 0,005 % max.
Acidity (expressed in millimoles

of H+) ... 0,1/100 g max.
Alkalinity (expressed in millimoles

of OH-) v 0,1/100 g max.
Iron{Fe) .......c.couvnn e 0,000 5 % max.
Water{H;0) ................... 0,1 % max.
R 59.2 Tests

R 59.2.1 Colour in Hazen units

Apply GM 36.

R 59.2.2 Density

Apply GM 24.1.

R 59.2.3 Assay

Apply GM 34, using the following conditions:

Stationary phase ............... 15 % Carbowax 20 M
or PEG 400
SUPPOIt toih it Chromosorb W

[0,15 t0 0,18 mm
(80 to 100 mesh ASTM)]

or Celite
Columnilength ................. 2to4m
Column internal diameter . . ...... About 3 mm
Columnmaterial ............... Stainless steel

or glass
Column temperature ........... 100 to 180 °C
Injection temperature ........... About 165 °C
Detection temperature ., ........ 200 to 300 °C

Typeofdetector ............... Flame ionization
Carfiergas .......veceervnncens Nitrogen
Flowrate ............cccouv... About 50 ml/min
Testportion .............. ... 0,1 ul

R 59.2.4 Residue after evaporation

Take 100 g (105 mi) of the sample and apply GM 14, drying the
residue for 30 min.

The mass of the residue shall not exceed 5 mg.

R 59.2.5 Acidity

Take 10 g (10,5 ml) of the sample and apply GM 13.1, titrating
with standard volumetric sodium hydroxide solution,
(NaOH) = 0,01 mol/i, using the phenolphthalein (IS 4.3.9%).

The volume of titrant shall not exceed 1 ml.

R 59.2.6 Alkalinity

Take 10 g (10,56 ml) of the sample and apply GM 13.1, tltratmg
with standard volumetric sulfuric acid solution,

c({1/2 H,80,4) = 0,01 mol/l, using the methyl red (IS 4.3.6*%).

The volume of titrant shall not exceed 1 mi.

R 59.2.7 Iron

Determine this element by AAS according to GM 29, using the
following conditions:

) Resonance
Element Concentr?tlon Flame line
of solution
' nm
Fe ) 20 % Air-ethine 248,3

R 59.2.8 Water

Take 20 g (21 mi) of the sample and apply GM 12, using 20 ml
of the methanol (R 18) as the solvent.
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R 60 1,4-Dioxane
?Hz-CHz-O-CHz-CHz-Q

‘Relative molecular mass: 88,11

R 60.1 Specification
Colour in Hazen units ......... 10 max.
Densityat20°C .............. 1,030 to 1,035 g/ml
Assay (CqHgO9o) .. ..o vvnvn 99,5 % min.
Freezingpoint ................ 11,0 °C min.
Residue after evaporation ...... 0,01 % max.
Acidity (expressed in millimoles

of H+) ...... N 0,3/100 g max.
Iron(Fe) .......ocvvveviennnn. 0,000 1 % max.
Water (H50) ...... e 0,10 % max.

Peroxide (expressed as H,O5) ... See WARNING

R 60.2 Tests

R 60.2.1 Colour in Hazen units

Apply GM 36.

R 60.2.2 Density
Apply GM 24.1.

R 60.2.3 Assay

Apply GM 34, using the following conditions:

Stationaryphase ............. Silicone oil OV 17 — 15 %
Support ......... B Chromosorb G-AW-DMCS
[0,15 to 0,18 mm
(80 to 100 mesh ASTM)]

Columnlength ............... 4m

Column internal diameter ...... 4 mm

Column material .............. Stainless steel

Column temperature .......... 130 °C

Injection temperature ......... 250 °C

Detection temperature ........ 260 °C

Typeofdetector .............. Thermal conductivity
or flame ionization

Carrlergas ....oocoivencncens. Helium

Flowrate .........coiviviennn. 60 mi/min

Testportion ................. 5 ulor0,2 pl

R 60.2.4 Freezing point

Apply GM 25.3.

24

R 60.2.5 Residue after evaporation

Take 10 g (9,7 ml) of the sample and apply GM 14, drying the
residue for 30 min.

The mass of the residue shall not exceed 1 mg.

R 60.2.6 Acidity

Take 33 g (32 ml) of the sample and apply GM 13.1, titrating
with standard volumetric sodium hydroxide solution,
c¢(NaOH) = 0,1 mol/l, and wusing the phenolphthalein
(IS 4.3.9%).

The volume of titrant shall not exceed 1 ml.

R 60.2.7 Iron

Evaporate 20 g (19,6 ml) of the sample to dryness with 5 mg of
the sodium carbonate (R 30) and dissolve the residue in 10 mi
of water containing 0,5 ml of the nitric acid (R 19).

Determine the iron by AAS according to GM 29, using the
following conditions:

} Resonance
Element Concentration Flame line
of solution
nm
Solution prepared . .
Fe as described above Air-ethine 248.3.

R 60.2.8 Water

Take 20 g (19,6 ml) of the sample and apply GM 12, using
20 mi of the methanol (R 18) as the solvent.

R 60.2.9 Peroxide

WARNING — 1.4-Dioxane readily forms peroxidies in the
presence of atmospheric oxygen and it is therefore
dangerous to evaporate or distil dioxan that has not been
freshly manufactured. The peroxide content may be
determined by the following procedure, but the safe up-
per limit is uncertain.

Take 5 g (4,8 ml) of the sample and add 50 ml of water contain-
ing 1 g of the potassium iodide (R 25). Add 5 ml of sulfuric acid
solution (10 %), 1 ml of the starch (IS 4.3.11*) and titrate with
standard volumetric sodium thiosuifate solution,

c(NayS,05) = 0,02 mol/I.

1,00 ml of sodium thiosulfate solution,
c(NayS,03) = 0,020 mol/l, corresponds to 0,00034g of

H,0,.
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R 61 Disodium tetraborate decahydrate
NazB407.10H20
Relative molecular mass: 381,36
R 61.1 Specification R 61.2.3 Phosphate
Assay (NayB407.10H,0). ............ .. 99,56 % min. Dissolve 1 g of the sample in 20 ml of warm water and apply
(o T X (o | R 0,001 % max. GM 4.
. O,
Phosphate (POg) ...................... 0,002 OA’ max. Prepare a standard matching solution, using 2 mi of the
Sulfate (504) ......................... 0,005 % max. phosphate SS I (2 ml & 0,002 % P04).
Calcium(Ca) .............. .. .cciuun. 0,005 % max.
Copper{Cu)} ........ciiiiiiiiiiainanns 0,000 6 % max.
Iron{Fe) ................ e 0,000 5 % max.
Lead (Pb) ......coiiiriiiiiiiiinnn.. 0,001 % max. R 61.2.4 Sulfate

R 61.2 Tests

R 61.2.1 Assay

Woeigh, to the nearest 0,000 1 g, about 4 g of the sample and
dissolve in 100 ml of water and 25,0 ml of standard volumetric
hydrochiloric acid solution, ¢{HCI) = 1 mol/l. Neutralize with
standard volumetric sodium hydroxide solution,

c¢{(NaOH) = 1 mol/l, using the methyl red (IS 4.3.6*). Add
15 g of mannitol and titrate with sodium hydroxide solution,
¢(NaOH) = 1 mol/I, to pH 9,0.

1,00 ml of sodium hydroxide solution, ¢(NaOH) = 1,000 mol/I,
corresponds to 0,095 34 g of Nas;B40,.10H,0.
R 61.2.2 -Chloride

Dissolve 1 g of the sample in a mixture of 48 ml of water and
2 ml of nitric acid solution (25 %) and apply GM 2.

Prepare a standard matching solution, using 1 ml of the
chloride SS 1l {1 ml 2 0,001 % CI).

Dissolve 1 g of the sample in 20 ml of warm water and apply
GM 3.

Prepare a standard matching solution, using 5 m! of the sulfate
SS I (5 ml 2 0,005 % SO,).

R 61.2.5 Calcium, copper, iron and lead

Determine these elements by AAS according to GM 29, using
the following conditions:

. Resonance
Element Concentration Flame line
of solution
nm
Ca 5 % 422,7
Cu Dissalve 6 g of the sam- 324,7
ple in 150 ml of water Air-ethine
Fe and apply solvent ex- 248,3
traction procedure ac-
Pb cording to GM 35. 217,0 or 283,3
25
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R 62 Ethyl acetate
CH3COOC>Hs

Relative molecular mass: 88,11

R 62.1 Specification

Colourin Hazenunits ........... 10 max.
Density at20 °C..... Ceienan ... 0,898 to 0,902 g/ml
Assay (C4HgO2) .....oovvvnennn. 99,5 % min.
Ethanol (CoHgOH) ... ... ... ... 0,1 % max.
Methanol (CH3OH) ............. 0,1 % max.
Methyl acetate (CH3CO,CHg) .... 0,1 % max.
Residue after evaporation ....... 0,002 % max.
Acidity (expressed in millimoles

of H¥} ......vcvvvveveny ..l 0,08/100 g max.
Readily carbonizable substances .. To pass test
Water(H0) ... covvviviinannn 0,1 % max.

R 62.2 Tests

R 62.2.1 Colour in Hazen units

Apply GM 38.

R 62.2.2 Density
Apply GM 24.1.

R 62.2.3 Assay, ethanol, methanol and
methyl acetate :

Apply GM 34, using the following conditions:

Stationaryphase ............... Porapak QS
[0,15 to 0,18 mm
(80 to 100 mesh ASTM)]

Columnlength ................. 3m

Column internal diameter ........ 2 mm
Columnmaterial ............... Stainless steel
Column temperature ........... Raising from

90 to 240 °C (6 °C/min)

26

Injection temperature ........... - 250 °C

Detection temperature .......... 250 °C
Typeofdetector ............... Thermal conductivity
Carriergas .................... Helium

Flowrate ........c.covivninnens 20 mi/min
Testportion ................... 3ul

R 62.2.4 Residue after evaporation
Take 50 g (65,5 ml) of the sample and apply GM 14

The mass of the residue shall not exceed 1 mg.

R 62.2.5 Acidity

To 20 ml of the methano! (R 18) add 0,1 ml of the
phenolphthalein (IS 4.3.9*)} and sufficient standard volumetric
sodium hydroxide solution, ¢(NaOH) = 0,01 mol/I, to produce
a pink coloration. Cool in an ice bath and add 20 g (22,2 ml) of
the sample. If necessary, titrate with standard volumetric
sodium hydroxide solution, ¢{NaOH) = 0,01 mol/|, until the
initial pink coloration is just restored. :

The volume of titrant shall not exceed 1,6 ml.

R 62.2.6 Readily carbonizable substances

Cool 6 mt of sulfuric acid solution (95 +-0,5 %) to 10 °C and
slowly, with continuous shaking, add 5 ml of the sample.

After 5 min, the coloration of the resulting solution shall not
be more intense than that of iodine solution,

c(1/2 1) = 5 x 10-5 mol/l.

R 62.2.7 Water

Take 10 g {11,1 ml} of the sample and apply GM 12, using
20 ml of the methano! (R 18) as the solvent.
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R 63 Formaldehyde solution
H-CHO

Relative molecular mass: 30,03

R 63.1 Specification

" Colourin Hazenunits ........... 10 max.
Densityat20°C................ 1,075 to 1,090 g/mi
Assay (HCHO) ................. 37,0 to 40,0 % (m/m)
Methanol (CH30H) ............. 8,0 t0 14,0 %
Residueonheating ............. 0,005 % max.
Acidity (expressed in millimoles

of H¥) ... . i it 1,0/100 g max.
Chloride (Cl}) .................. 0,000 2 % max.
Sulfate (SO4) ........... e 0,002 % max.
lron{Fe) ...........cccciivnnn. 0,000 2 % max.
Lead(Pb) ............. ... 0,000 2 % max.
R 63.2 Tests

R 63.2.1 Colour in Hazen units

Apply GM 36.

R 63.2.2 Density
Apply GM 24.1.

R 63.2.3 Assay

Weigh, to the nearest 0,000 1 g, about 3 g of the sample, add
50,0 ml of standard volumetric sodium hydroxide solution,
c{NaOH) = 1 mol/I and 25 ml of hydrogen peroxide solution
(6 %). Warm on a steam bath for 30 min, cool and titrate with
standard volumetric hydrochloric acid solution,

c¢{HCI) = 1 mol/l, using the phenolphthalein (IS 4.3.9*). Carry
out a similar determination, omitting the sample.

1,00 ml of hydrochloric acid solution, ¢(HCI) = 1,000 mol/i,
corresponds to 0,030 03 g of HCHO.

R 63.2.4 Methanol
Apply GM 34, using the following conditions:

Stationaryphase ............... —
SUPPOrt. .ot e ittt Porapak T

[0,15 to 0,18 mm

(80 to 100 mesh ASTM)]
Columnlength ................. About 1,6 m
Column internal diameter . ....... 3 to4 mm
Columnmaterial ............... Glass
Column temperature ........... . 100 to 150 °C

Injection temperature ............ 100 to 200 °C
Detection temperature ........... 200 to 300 °C
Typeofdetector ................. Flame ionization
Carriergas ........c.coviucncinan.. Nitrogen
Flowrate ..........coiiiiiinnnnn About 50 ml/min
Testportion .................... 1w

R 63.2.56 Residue on heating

Take 50 g (46 ml) of the sample and apply GM 15, drying the
residue for 30 min.

The mass of the residue shall not exceed 2,56 mg.

R 63.2.6 Acidity

Take 20 g (18,5 ml) of the sample and apply GM 13.‘[, tiirating
with standard volumetric sodium hydroxide solution,
c{NaOH) = 0,1 mol/l, using the phenolphthalein (IS 4.3.9%).

The volume of titrant shall not exceed 2 ml.

R 63.2.7 Chloride

Dilute 5 g (4,6 mi) of the sample with 45 ml of water and apply
GM 2.

Prepare a standard matching solution, using 1 ml of the
chloride SS 1l (1 ml 2 0,000 2 % (l}.

R 63.2.8 Sulfate

Dilute 2,6 g (2,3 ml) of the sample to 20 ml with water and
apply GM 3.

Prepare a standard matching solution, using 0,5 ml of the
sulfate SS 1 (0,5 ml =.0,002 % SO,).

R 63.2.9 Iron and lead

Dilute 5 g (4,5 mi) of the sample to 10 ml with water and deter- -

mine these elements by AAS according to GM 29, using the
following conditions:

. Resonance
Element Concentr§tlon Flame line
of solution

nm
Fo 248,3
Pb 50 % Air-ethine 515470 283,3
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R 64 Gilycerol
HOCH>2CHOHCH>0H

Relative molecular mass: 92,10

R 64.1 Specification Columnlength ................. 3m
Colour in Hazen units 10 max Column internal diameter . ....... 2 mm
Assay (CgHg0 calcula' t.e.d. for the ) ) Columnmaterial ............... Stainless steel
anhydr%ug cac;mpound) ______ 99 % min Column temperature ........... Raising from
ves . M o .
Acidity (expressed in millimoles L 130 20 300 °C (4 °C/min)
OfFH*) verrnnrnnss e 0,05/100 g max. Injection temperature ........... 250 °C
Alkalinity (expressed In millimoles Detection temperature .......... 300 °C
OFOH ) it it tnrnrnennenens 0,03/100 g max. Typeofdetector ............... Thermal conductivity -
Sulfatedash ...........cco0vvnen.. 0,005 % max. Carriergas .................... Helium
Ammonium (NHg) ............... 0,000 6 % max. Flowrate ..................... 20 ml/min
Arsenic{As) ...l 0,000 1 % max. Test portion (solution A) ........ 20 pl
Heavy metals (expressedas Pb) .... 0,000 1 % max.
Iron{Fe) ....cviiiiinnenerncnnns 0,000 1 % max.
Chioride (Cl) .........coovvuinn.. 0,000 1 % max. R 64.3.3 Acidity or alkalinity
R Q,
Sulfate (SO4) . ToeTrrrrorrrroaen 0,000 5 % max. Take 30 g (24 ml) of the sample and apply GM 13.1, titrating
Esters of fatty acids (expressed 0 with either standard volumetric sodium hydroxide solution,
asglycerol tributyrate) ......... 0,05 % max. c¢(NaOH) = 0,01 mol/I, or hydrochloric acid solution,
Glyceraldehyde ................. To pass test c(HCl) = 0,01 mol/l, and using bromothymol blue as in-
) {about 0,003 %) dicator.

Readily carbonizable substances . To pass test
Water(H0) .....ocviiiiiniiinn 1 % max,

R 64.2 Preparation of test solution
Dilute 20 g (16 ml)} of the sample to 100 ml with water.

R 64.3 Tests

R 64.3.1 Colour in Hazen units
Apply GM 36.

R 64.3.2 Assay

Transfer 0,1 mi of the sample to a small distillation flask, add
0,6 ml of acetonitrile and 1 mi of trimethylsilyl N-(trimethyilsilyl)
acetimidate. Boil under reflux for 45 min and allow to cool
{solution A},

Apply GM 34, using the calculation for the internal normaliz-
ation method (approximate estimations, where the calibration
factors are considered to be equal to 1) and the following con-
ditions:

Stationaryphase ...........v.... 10 % silicone SE 52

£51TT Yoo « AP Embacel
[0,15 to 0,25 mm
{60 to 100 mesh ASTM)]

In the case of acidity, the volume of titrant shall not exceed
1,65 mi and, in the case of alkalinity, not more than 1 ml.

R 64.3.4 Sulfated ash
Take 20 g (16 ml) of the sample and apply GM 17.
The mass of the residue shall not exceed 1 mg.

Reserve the residue for the determination of iron.

R 64.3.6 Ammonium

Take 20 ml of the test solution (R 64.2) and apply GM 6 omit-
ting the addition of Devarda’s alloy and distilling immediately.

Prepare a standard matching solution, using 2 ml of the
ammonium SS Il 2 ml & 0,000 5 % NH,).

R 64.3.6 Arsenic
Take 10 ml of the test solution (R 64.2) and apply GM 11.

Prepare a standard matching solution, using 2 ml of the arsenic
SS I {(2ml = 0,0001 % As).

1} Glycero!l conforming othefwise to the above specification is also commercially available with a water content of about 13 %.
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R 64 Glycerol

R 64.3.7 Heavy metals

Dilute 10 g (8 ml) of the sample to 20 m! with water and apply
GM 7. :

Prepare a standard matching solution, using 1 ml of the lead
SS 1l (1 ml = 0,000 1 % Pb).

R 64.3.8 Iron

To the residue of test (R 64.3.4) add 1 ml of the hydrochloric
acid (R 13) and evaporate to dryness on a water bath. Dissolve
the residue in 0,2 ml of hydrochloric acid solution (25 %) and
dilute to.20 ml with water.

Take 10 ml of this soultion and apply GM 8.1..

Prepare a standard matching solution, using 1 ml of the iron
SS I {1 ml 2 0,000 1 % Fe).

R 64.3.9 Chloride
Take 25 ml of the test solution (R 64.2) and apply GM 2.

Prepare a standard matching solution, using 0,5 ml of the
chloride SS It (0,6 ml = 0,000 1 % Cl).

R 64.3.10 Sulfate

Take 25 ml of the test solution (R 64.2) add 5 ml of the
meéthanol (R 18) and apply GM 3.

Prepére a standard matching solution -under the same con-
ditions, using 2,5 ml of the sulfate SS |l
(2,5 ml = 0,0005 % SO,).

R 64.3.11 Esters of fatty acids

To 40 g (32 ml) of the sample add 50 ml of carbon dioxide-free
water and 10 ml of standard volumetric sodium hydroxide solu-
tion, ¢(NaOH) = 0,1 mol/l. Heat on a boiling water bath under

reflux for 30 min. Cool and titrate the excess of sodium hydrox-
ide with standard volumetric hydrochloric acid solution,
c¢{HCI}) = 0,1 mol/l, using thymol blue as indicator.

Carry out a blank determination replacing the sample by an
equal volume of water.

1,00 ml of sodium hydroxide solution, ¢(NaOH) = 0,100 mol/i,
corresponds to 0,010 08 g of glycerol tributyrate.

The volume of the standard volumetric sodium hydroxide solu-
tion, ¢{NaOH) = 0,1 mol/l, required shall not exceed 2 ml.

R 64.3.12 Glyceraldehyde

To 5 ml of the sample add 5 mi of diluted ammonia solution
(5 %), 0,6 ml of silver nitrate solution (1,7 %) and heat to
60 °C for 5 min, taking care to protect the solution from light.
WARNING — Ammoniacal silver solution can be
explosive; the solution should therefore be discarded

immediately.

The solution shall remain clear and colourless.

R 64.3.13 Readily carbonizable substances

To b ml of the sample add slowly 5 ml of sulfuric acid solution
(95 + 0,5 %), shake vigorously and allow to stand for 1 h.

The colour of the resulting solution shall not be more intense
than that of the standard solution K (see GM 18).
R 64.3.14 Water

Weigh, to the nearest 0,000 1 g, 2 g of the sample, dilute with
20 ml of the methanol (R 18) and apply GM 12.
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R 65 Hexaammonium heptamolybdate tetrahydrate
(NH4)6M07024.4H20

Relative molecular mass: 1 235,86

R 65.1 Specification

Assay [(NH4)gM07024.4H01 . ... ...\ 99 % min,
Water-insoluble matter ........... veeese 0,01 % max.
Chloride (CI} ....... P eieareraraeraes 0,002 % max.
Arsenate, phosphate and silicate

(expressedasSiOy) .........cvvnnn.. 0,001 % max.
Sulfate (SO ........ccvviiinii ot 0,02 % max,
Lead(Pb) .........cc.viinunn. [EERTRY 0,001 % max.

R 65.2 Tests

R 65.2.1 Assay

Weigh, to the nearest 0,000 1 g, about 0,3 g of the sample and
dissolve it in 50 m! of water, add sufficient hexamethylene-
tetramine to adjust the pH to between 5 and 6 {(approximately
4 g). Heat to 60 °C and titrate with a standard volumetric lead
nitrate solution, ¢[Pb{NOg),] = 0,05 mol/l, using a 0,1 %
aqueous solution of 4-(2-pyridylazo) resorcinol, disodium salt
(PAR)1 as indicator, adding furtherr amounts of
hexamethylene-tetramine to keep the solution orange, until the
colour changes sharply from orange to red.

1,00 ml of lead({ll) nitrate solution, ¢[Pb(NOgz),] = 0,050 mol/I,
corresponds to 0,008 828 g of (NH4)gM07044.4H,0,

R 65.2.2 Water-insoluble matter

Take 10 g of the sample and apply GM 1.

The mass of the residue shall not exceed -1 mg.

R 65.2.3 Chloride

Dissolve 1 g of the sample in 50 ml of water, and filter if
necessary, through a chloride-free filter. To 256 ml of the solu-
tion add 2 ml of the nitric acld (R 19) and apply GM 2.

Prepare a standard matching solution, using 1 ml of the
chloride 8S Il (1 ml £ 0,002 % CI).

1) IUPAC name: disodium 4-(2-pyridinylazo)benzene-1,3-diolate.
2) [UPAC name: 1,6-diphenyithiocarbazone.

30

R 65.2.4 Arsenate, phosphate and silicate

In a platinum or plastics vessel dissolve 2,6 g of the sample in
70 ml of water; at the same time prepare a reference solution
containing 0,5 g of the sample and 2 ml of the silicate SS Il
(2 ml 2 0,001 % SiOy). Adjust the pH to 3 to 4 with
hydrochloric acid solution (@ approximately 1,19 g/ml) diluted
(1+9) and transfer the solution to two glass beakers; add 1 to
2 ml of bromine water, adjust the pH to 1,7 to 1,9 with
hydrochloric acid solution (R 13) diluted (1+9) and allow to
stand for 30 min, then add 10 ml of the hydrochloric acid
(R 13), dilute to 100 ml and transfer both solutions to two
separating funnels. Extract with a mixture of 1 ml of 1-butanol
and 30 mi of 4-methyl-2-pentanone, discharge the aqueous
phases and wash the ketonic phases three times with 10 ml of
hydrochloric acid solution (¢ approximately 1,19 g/ml)} diluted
(14-99), discharging each time the aqueous phases; add then
10 ml of hydrochloric acid solution (¢ approximately 1,19 g/mi}
diluted (1+99) and reduce with 0,2 m! of tin(ll) chloride solu-
tion [2 % SnCl,.2H,0 (R 38) in the hydrochloric acid (R 13}].

The blue colour of the sample solution shall not be more
intense than that of the reference solution.

R 65.2.5 Sulfate

Dissolve 1 g of the sample in B ml of hot water, add 5 ml of the
nitric acid (R 19) and evaporate to dryness. Digest the residue
with 1 ml of 10 % hydrochloric acid solution and 10 ml of
water, dilute to 40 ml and filter.

Take 20 ml of the filtrate and apply GM 3.

Prepare a standard matching solution, using 1 ml of the sulfate
SS {1 ml & 0,02 % SO,). )

R 65.2.6 Lead

Dissolve 1 g of the sample in 50 ml of water, add 10 mi of the
ammonia solution (R 3), 2 ml of ammonium citrate solution
(40 %) and 2 ml of potassium cyanide solution (10 %), adjust
the pH to 9 to 9,6 and extract with two 5 ml portions of
dithizone2) solution (0,002 % in carbon tetrachloride).

Compare the resulting red colour with that of a standard
matching solution obtained using 1 ml of the lead SS I, equally
treated (1 ml 2 0,001 % Pb).
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‘R 66 Hydrobromic acid
HBr

Relative molecular mass: 80,92

R 66.1 Specification

Assay (HBr} ..........ccviiniennns 47 t0 49 % 1)
Chiloride{Cl) .................... 0,03 % max.
lodide{l)........coeviiiiinnnt. To pass test
(about 0,002 %)

Phosphate (PO4) ................ 0,000 5 % max.
Sulfate and sulfite

{expressedas SOy) ............ 0,003 % max.
Arsenic (AS) .....viviiiiinrenn. 0,000 2 % max.
Heavy metals (expressedasPb) .... 0,000 5 % max.
lron(Fe) ......ccivivviiinnnnnes 0,000 2 % max.
Sulfatedash .......ocicvninenann 0,005 % max.

R 66.2 Preparation of test solution

To 50 g (34 ml) of the sample add dropwise just enough
saturated bromine water to obtain a persistent yellow color-
ation and then 1 ml of sodium carbonate (R 30) solution (1 %).
Evaporate to dryness on a water bath, dissolve the residue in
1 ml of water and 0,1 ml of hydrochloric acid solution (25 %)
by gently heating and then dilute to 50 ml with water.

R 66.3 Tests

R 66.3.1 Assay

Seal a thin-walled glass ampoule containing about 0,3 g of the
sample, weighed to the nearest 0,000 1 g, and transfer it to a
B00 ml! conical flask containing 200 ml of water. Close the flask
by means of a ground glass stopper. Break the ampoule by
shaking vigorously and after 5 min lift and rinse the stopper
with water, Titrate with standard volumetric sodium hydroxide
solution, ¢{NaOH) = 1 mol/l, using the methyl orange
(IS 4.3.5*)2).

1,00 ml of sodium hydroxide solution, c(NaOH) = 1,000 mol/I,
corresponds to 0,080 92 g of HBr.

R 66.3.2 Chloride

Transfer 1 g (0,68 ml) of the sample to a round-bottomed flask
containing small glass beads and a mixture of 35 m! of water
and 15 ml of the nitric acid (R 19). Heat slowly just to boiling
and pass a stream of nitrogen through the solution until it is
completely decolorized. The volume of the solution should not
be reduced to less than 40 ml. After cooling dilute to 100 ml.

To 20 ml of this solution add 1 mi of standard volumetric silver
nitrate solution, ¢{AgNO3) = 0,1 mol/l.

Compare the turbidity obtained with that of a similarly prepared

standard matching solution, using 3 ml of the chioride SS |
{3 ml 2 0,03 % Cl).

R 66.3.3 lodide

Dilute 4 g (2,7 ml) of the sample with 20 ml of water, add
0,2 ml of a 10 % solution of iron(lll) chloride and 5 ml of
chloroform (R 7). Allow to stand for 5 min and then shake for
1 min,

The chloroform layer shall not show any violet colour.

R 66.3.4 Phosphate

Take 5 ml of the test solution (R 66.2), dilute to 20 ml with
water and apply GM 4.

Prepare a standard matching solution, using 2,6 m! of the
phosphate SS Il (2,5 ml = 0,000 5 % PO,).

R 66.3.0 Sulfate and sulfite

Take 5 ml of the test solution (R 66.2), dilute to 20 ml with
water and apply GM 3.

Prepare a standard matching solution, using 1,5 ml of the
sulfate SS 1 (1,6 ml = 0,003 % S0,).

R 66.3.6 Arsenic

Dilute 1 g (0,68 ml) of the sample to 40 mi with water and apply
GM 11. ’

Prepare a standard matching solution, using 2 mi of the arsenic
SS Il (2ml 2 0,0002 % As).

R 66.3.7 Heavy 'metals

Take 4 ml of the test solution (R 66.2), dilute to 20 m! with
water and apply GM 7.

Prepare a standard matching solution, using 2 ml of the lead
SS 1l (2 ml = 0,000 5 % Pb).

1) 40 % and 50 % hydrobromic acid conforming otherwise to the above specification are also commercially available.

2) 1UPAC name: sodium 4-[4{dimethylamino)phenylazolbenzenesulfonate.

31
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R 66 Hydrobromic acid

R 66.3.8 Iron R 66.3.9 Sulfated ash
Take 10 ml of the test solution (R 66.2) and apply GM 8.1. Take 40 g (27 ml) of the sample and apply GM 17.
Prepare a standard matching solution, using 2 ml of the iron The mass of the residue shall not exceed 2 mg.

SS il (2ml = 0,0002 % Fe).
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R 67 Hydrbfluoric acid

Relative molecular mass: 20,0

R 67.1 Specification

Assay (HF) ...... ... oot 40t0 42 %1
Chioride (C . ..vvvvvervanenn. PP 0,001 % max.
Hexafluorosilicate (SiFg) .......c..vvuut 0,05 % max.
Phosphate (POy) ........ PR 0,000 2 % max.
Sulfate and sulfite (expressed as SO,4) .... :0,002' % max.
Heavy metals (expressedasPb) ......... 0,000 1 % max.
IEON (F) v evs e e nennnenn, 0,000 1 % max.

Sulfatedash ................ .. oo 0,002 % max.

R 67.2 Preparation of test solution

Transfer 50 g (44,2 ml) of the sample to a platinum dish and
add 2 ml of sodium carbonate (R 30) solution {1 %) and 1 ml of
hydrogen peroxide solution (30 %). Evaporate to dryness on a
water-bath and dissolve the residue in 1 ml of water and 0,2 ml
of hydrochloric acid solution (25 %) by gently heating and
dilute to 50 ml with water.

R 67.3 Tests

R 67.3.1 Assay

Weigh, to the nearest 0,000 1 g, about 2 g of the sample into a
platinum crucible containing 5 ml of water and cover with a lid.
Rinse with about 50 ml of water into a platinum dish or into a
beaker made of plastic material. Titrate with standard
volumetric sodium hydroxide solution, ¢({NaOH) = 1 mol/|,
using the phenolphthalein (IS 4.3.9*%).

-1,00 m! of sodium hydroxide solution, ¢(NaOH) = 1,000 mol/I,
corresponds to 0,020 01 g of HF.
R 67.3.2 Chloride

Dilute 2 g (1,8 ml} of the sample to 20 ml with water and apply
GM 2.

Prepare a standard matching solution, using 2 ml of the
chloride SS Il (2 ml 2 0,001 % CI). -

R 67.3.3 Hexafluorosilicate

To 0,5 g (0,45 ml) of the sample in a platinum dish add 0,5 g of
boric acid, 5 mi of water and 1 g of the sodium carbonate
(R 30). When reaction ceases, dissolve completely heating
gently. Dilute to 20 ml with water and apply GM 5.

’ Prepare a standard matching solution under the same con-

ditions, using 2,5 ml of fluorosilicate SS |

(2,6 ml = 0,05 % SiFg). '

R 67.3.4 Phosphate

Take 20 mi of the test solution (R 67.2) and apply GM 4.

Prepare a standard matching solution, using 4 ml of the
phosphate SS Il (4 ml = 0,000 2 % POy).

67.3.5 Sulfate and sulfite

Take 5 ml of the test solution. (R 67.2), dilute to 10 mi with
water and apply GM 3.

Prepare a standard matching solution, using 1 ml of the
sulfate SS | {1 ml = 0,002 % SO,).

R 67.3.6 Heavy metals
Take 10 ml of the test solution (R 67.2) and apply GM 7.

Prepare a standard matching solution, using 1 ml of the lead SS
It (1 ml 2 0,0001 % Pb).

R 67.3.7 lIron
Take 10 mi of the test solution (R 67.2) and apply GM 8.1.

Prepare a standard matching solution, using 1 ml of the iron
SS i (1ml 2 0,001 % Fe).

R 67.3.8 Sulfated ash

Transfer 50 g (44,2 mml) of the sample to a weighed platinum
dish and apply GM 17.

The mass of the residue shall not exceed 1 mg.

1) 48 % hydrofluoric acid conforming otherwise to the above specification is also commercially available.
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R 68 lodine

I2

Relative atomic mass: 253,8

COPYRI GHT 2000 I nternational
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R 68.1 Specification

Assay(la) ...oiiiiiiiiiiiiii i 99,8 % min.
Chlorine and bromine (expressedas Cl} ... 0,005 % max.
Residue after evaporation .............. 0,005 % max.

R 68.2 Preparation of test solution
Dissolve 1 g of the sample in 6 ml of standard volumetric

sodium hydroxide solution, c{NaDH} = 2 mol/l {the solution
shall be clear and colourless).

R 68.3 Tests

R 68.3.1 Assay

Weigh, to the nearest 0,000 1 g, about 0,5 g of the sample and
dissolve in a solution of 2 g of potassium iodide in 5 ml of
water. Dilute to 60 ml with water, add 6 ml of sulfuric acid solu-
tion {16 %) and titrate with standard volumetric sodium

34

2000

thiosulfate solution, ¢(Na;S,03) = 0,1 mol/l, adding the starch
(IS 4.3.11*) towards the end of the titration.

1,00 mi of sodium thiosulfate solution,
c(NazS,03) = 0,100 mol/l, corresponds to 0,012 69 g of I.

R 68.3.2 Chlorine and bromine

Dissolve 0,2 g of the sample in 20 ml of hot hydrazinium sulfate
solution (0,6 %) and neutralize with standard volumetric
sodium hydroxide solution, ¢(NaOH) = 1 mol/l. After adding
0,5 ml of the hydrogen peroxide solution (R 14) and 0,2 mi of
the phosphoric acid (R 22) remove the iodine by heating. Cool,
dilute to 20 ml with water and apply GM 2.

Prepare a standard matching solution, using 1 ml of the
chloride SS Il (1 ml 2 0,005 % ClI).

R 68.3.3 Residue after evaporation
Take 20 g of the sample and apply GM 14,

The mass of the residue shall not exceed 1 mg.

Organi zati on For Standardization
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R 69 Iron(ll) sulfate heptahydrate
FeS04.7H20
Relative molecular mass: 278,02
R 69.1 Specification R 69.3.2 Total nitrogen
Assay (FeS047H0) . ..oivvviniinnen 99 % min. Take 20 ml of the test solution | (R 69.2.1) and apply GM 6.
Total nitrogen (N) ........ TP PR 0,001 % max. Prepare a standard matching solution, using 2 ml of the
ChIoride (CI) « v vvvueinaeieeeeeeeenen. 0,001 % max. nitrogen SS It (2 ml = 0,001 % N).
Phosphate (POy) R R TR TR 0,001 % max. ;
Arsenic{As) ....... et 0,000 2 % max. R 69.3.3 Chloride o A
Copper{Cu) .....ccovviviiininianann, 0;002 -5 % max. Take 10 ml of the test solution | (R 69.2.1) and apply GM.2.
Iron(l) (Fe) .........cooveicanennnn. 0,026 % max. Simultaneously prepare a standard matching solution, using
Lead (PB) «..vvuiirniiiiiiiieniines 0,002 5 % max. 1 mi of the chloride SS Il (1 ml = 0,001 % CI).
Manganese (Mn) ...........coviennenn. 0,05 % max.
ZINCIZN) oo 0,005 % max. R 69.3.4 Phosphate

Substances not precipitated
byammonia .......... ... .. ... ..., 0,1 % max.

~

R 69.2 Preparation of test solutions

R 69.2.1 Test solution |

Dissolve 16 g of the sample in about 100 ml of water, add 1 ml
of sulfuric acid solution {20 %) and dilute to 150 ml with water.

R 69.2.2 Test solution Il

Dissolve 2 g of the sample in 10 ml of water, add 3 ml of the
nitric acid (R 19), heat for 1 to 2 min, allow to cool and add
15 ml of the hydrochloric acid (R 13)}. Transfer this solution to a
100 ml separating funnel, add 40 ml of 4-methyl-2-pentanone
and shake vigorously for 1 min. Separate the aqueous phase,
concentrate to about 3 ml and dilute to 20 ml with water.

R 69.3 Tests

R 69.3.1 Assay

Weigh, to the nearest 0,000 1 g, about 1 g of the sample,
dissolve in a cooled solution containing 100 ml of water, 10 mi
of the sulfuric acid (R 37) and b ml of the phosphoric acid (R 22)
and titrate immediately with standard volumetric potassium
permanganate solution, c¢{1/5 KmnO,) = 0,1 mol/I.

1,00 mil of potassium permanganate solution,
c(1/6 KmnO4 = 0,100 mol/l, corresponds to 0,027 8 g of
FeSO4.7H20.

Take 10 ml of the test solution | (R 69.2.1), add 1 ml of the
nitric acid (R 19) and apply GM 4.

Prepare a standard matching solution, using 1 ml of the
phosphate SS Il (1 ml 2 0,001 % POy).

R 69.3.5 Arsenic

Take 10 ml of the test solution | (R 69.2.1) and apply GM 11.

Prepare a standard matching solution, using 2 ml of the arsenic
SS il (2 ml 2 0,000 2 % As).

R 69.3.6 Copper, lead and zinc

Determine these elements by AAS according to GM 29, using
the following conditions:

. Resonance
Element Concentra_ltlon Flame line
of solution
nm
Cu 324,7
Test solution 1l . i

P (R 69.2.2) Air-ethine | 217,0 or 283,3

Zn 213,9

R 69.3.7 Iron(ili)

Quickly dissolve 0,5 g of the sample in 20 mi of cooled water,
add 1 ml of the hydrochloric acid (R 13) and 6 ml of potassium
thiocyanate solution (10 %).

Simultaneously prepare a standard matching solution under the
same conditions, using 12,5 ml of the iron SS |l
(12,56 ml = 0,025 % Fe).
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R 69

Iron(ll) sulfate heptahydrate

R 69.3.8 Manganese

Take 10 ml of the test solution | (R 69.2.1), add 40 ml of water,
5 m| of the nitric acid (R 19), 5 ml of the phosphoric acid (R 22)
and 1 g of potassium periodate, Heat until the evolution of
vapours of iodine ceases, keep boiling for about 2 min and
leave on a hot water-bath for 30 min. Cool and dilute to 100 ml
with water.

Prepare a standard matching solution under the same con-

ditions, using 5 ml of the manganese SS |
(6 ml 2 0,05 % Mn).

36

R 69.3.9 Substances not precipitated
by ammonia

To 50 ml of the test solution | (R 69.2.1) add 5 ml of the nitric
acid (R 19), boil for 10 min and precipitate the iron by slowly
adding 50 ml of ammonia solution (6,8 %) in a fume-cupboard.
Keep on a boiling water-bath for 5 min and dilute to 160 ml
with water.

Filter and evaporate 60 ml of the filtrate in a weighed dish.
Ignite the residue at 600 + 50 °C to constant mass.

The mass of the residue shall not exceed 2 mg.
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R 70 L-Ascorbic acid
- CgHgOg

Relative molecular mass: 176,13

R 70.1 Specification

Assay (CgHgOg) +ivvvvvvin iy .. 99,7 % min.
Specific optical rotation [o] %’ : + 20,5° to + 21,6°
Chloride (Cl) ......iiviiirierrarenannes 0,005 % max.
Sulfate (SOy) ...l 0,002 % max.
Heavy metals (expressedasPb) ......... 0,001 % max.
ron{Fe) .....coviiviiiiiiiiieannn. .. 0,000 2 % max.
Loss after drying (at106 °C) ............ 0,1 % max.
Sulfatedash .......... ..., 0,05 % max.

R 70.2 Preparation of test solution

Dissolve 10 g of the sample in water and dilute to 100 ml (the
solution shall be clear and colourless).

R 70.3 Tests

R 70.3.1 Assay

Weigh, to the nearest 0,000 1 g, about 0,4 g of the sample,
dissolve in 80 ml of water, add 2 ml of sulfuric acid solution
(26 %) and-titrate with standard volumetric iodine solution,
c(1/2 15) = 0,1 mol/l, using the starch (IS 4.3.11%).

1,00 ml of iodine solution, ¢(1/21,) = 0,100 mol/Il, corresponds
to 0,008 806 g of CGHBOG' .

R 70.3.2 Specific optical rotation

Apply GM 26, using the following conditions:

Solvent .....uciiiiiiii ity Water
Concentration .......... it c = 10 g/100 ml
h ) ) ) of solution
Tubelength ........cooiievieieiennn, /= 10 cm

R 70.3.3 Chloride

Heat 10 ml of the test solution {R 70.2) with 5 mi of the nitric
acid (R 19) for 1 min, cool and apply GM 2, without addition of
1 ml of nitric acid solution (25 %).

Prepare a standard matching solution, using 5 ml of the

" chloride SS Il (6 ml = 0,006 % Ci}.

R 70.3.4 Sulfate -
Take 10 ml of the test solution (R 70.2) and apply GM 3.
Prepare a standard matching solution, using 2 ml of the sulfate

SSl@2mla 0,(._)02 % S04).

g
R 70.3,5/[-ieavy metals

To 10 mi of the test solution (R 70.2), add 1 g of sodium
acetate anhydrous and apply GM 7.

Prepare a standard matching solution, using 1 ml of the lead
SS 1l (1 ml 2 0,001 % Pb).

R 70.3.6 Iron
Take 10 ml of the test solution (R 70.2) and apply GM 8.1.

Prepare a standard matching solution, using 0,2 mi of the iron
SS i (0,2 ml & 0,000 2 % Fe).

R 70.3.7 Loss after drying
Dry 2 g of the sample at 105 °C to constant mass.

The loss in mass shall not exceed 2 mg.

R 70.3.8 Sulfated ash
Take 2 g of the sample and apply GM 16.

The mass of the residue shall not exceed 1 mg.
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R 71 Lead(ll) acetate trihydrate
Pb(CH3C00)2.3H20

Relative molecular mass: 379,33

R 71.1 Specification

Assay [Pb{CH3C00),.3H,01 .......... .. 99,6 % min,
Chloride(Cl) .....cvvviiii s, 0,000 5 % max.
Nitrate (NOg) ................ v, 0,002 % max.
Calcium(Ca) ..... e 0,005 % max.
Copper{Cu) ......ooveirvviininnrnnnns 0,001 % max.
Iron({Fe} ........ et er e, 0,001 % max.
Potassium{K) ................ fereeans 0,005 % max.
Sodium{Nal ....oeoiiiiiiiiiiiiiiinnn. 0,005 % max.

R 71.2 Preparation of test solution
Dissolve 20 g of the sample in carbon dioxide-free water con-

taining 0,2 ml of glacial acetic acid and dilute to 200 ml with the
same water (the solution shall be clear and colourless).

R 71.3 Tests

R 71.3.1 Assay

Weigh, to the nearest 0,000 1 g, about 0,6 g of the sample and
dissolve in 100 ml of water.

To this solution add 20 m! of potassium sodium tartrate solu-
tion (28,2 %) and 50 mg of the mordant black 11 mixture
(4.3.8*)1), After addition of 2 ml of the ammonia solution
(R 3), titrate at 40 °C with standard volumetric EDTA solution,
¢(EDTA)} = 0,1 mol/l, to a blue colour.

1,00 ml of EDTA solution, c(EDTA) = 0,100 mol/I,
corresponds to 0,037 933 g of (CH3C00),Pb.3H,0.

R 71.3.2 Chloride

Take 10 ml of the test solution (R 71.2) and apply GM 2.

Prepare a standard matching solution, using 5 ml of the
chloride 8S 1l (6 ml & 0,000 6 % CI).

R 71.3.3 Nitrate

In a Kjeldahl apparatus dilute 20 ml of the test solution (R 71.2)
to 140 ml with water and add 10 ml of sodium hydroxide solu-
tion (27 %). Remove ammonia by heating, add 1,0 g of
Devarda’s alloy and then apply GM 6 beginning with ““Allow to
stand for 1 h".

Prepare a standard matching solution, using 4 ml of the nitrate
SS Il (4 ml 2 0,002 % NOg).
R 71.3.4 Calcium and copper

Determine these elements by AAS according to GM 29, using
the following conditions:

N Resonance
Element Concentr§tlon _ Flame line
of solution
nm
Ca 422,7
4% Air-ethine

Cu 324,7

R 71.3.5 Iron

Mix 10 ml of the test solution (R 71.2) with 2,6 ml of the
sulfuric acid (R 37), filter and wash the precipitate with 10 m! of
water. Add to the filtrate 2 ml of 5-sulfosalicylic acid solution
{20 %) and 10 ml of the ammonia solution (R 3).

After 10 min, the yellow coloration of the resulting solution
shall not be more intense than that of a similarly prepared stan-
dard matching solution, using 1 ml of the iron SS I
(1 mi 2 0,001 % Fe).

R 71.3.6 Potassium and sodium

Determine these elements by FES according to GM 30, using
the following conditions:

El ¢ Concentration - Wavelength
emen of solution ame nm
K 66,5
4 % Air-ethine 7
Na 589,0

1} IUPAC name: sodium 3-hydroxy-4-(1-hydroxy-2-naphthylazo)-7-nitronaphthalene-1-sulfonate.

38
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R 72 Mercury(ll) chloride
"HgCl> '

Relative molecular mass: 271,50

R 72.1 Specification

Assay (HgClp) ...t 99,5 % min.
Water-insolublematter ................. 0,01 % max. 7
Mercury(l) chloride (Hg,Cly) ............ 0,05 % max.

Total nitrogen (N) ........... e 0,002 % max.
Iron(Fe) .....cvivviiiniiiiiiininn. 0,002 % max.
Lead (Pb) .......... e seeeno. 0,001 % max.
Residue after reduction ................. 0,02 % max.

R 72.2 Tests

R 72.2.1 Assay

Weigh, to the nearest 0,000 1 g, about 1 g of the sample and
dissolve in 100 ml of water, containing 10 g of the sodium
chloride (R 32).

To this solution add 45,0 ml of standard volumetric EDTA solu-
tion, ¢c(EDTA} = 0,1 mol/l, and 10 ml of buffer solution (RS) 1)
and back titrate the excess EDTA with standard volumetric
magnesium chloride solution, ¢{1/2 MgCl,) = 0,1 mol/I, until
the colour just changes to violet, using the mordant black 11
mixture {4.3.8*%),

1,00 m! of EDTA solution, ¢(EDTA) = 0,100 mol/I,
corresponds to 0,027 15 g of HgCl,. '

R 72.2.2 Water-insoluble matter
Take 10 g of the sample and apply GM 1.

The mass of the residue shall not exceed 1 mg.

1} Reagents solutions (RS)
a) Ammonia standard buffer.

R 72.2.3 Mercuryl(l) chloride

Dissolve 2 g of the sample in 50 ml of the ethanol (R 11). Filter
through a filter crucible and carefully wash the residue on the
filter with two 10 ml portions of the same ethanol. Dry at 50 °C
and weigh.

THe mass of the residue shall not exceed 1 mg.

R 72.2.4 Total nifrogen

Dissolve 2,5 g of the sample in 50 ml of water, add 1 ml of the
hydrochloric acid (R 13) and 5 g of coarse zinc powder. Heat
and shake the mixture for about 10 min until the solution
becomes clear. Dilute to 200 ml and filter. Take 100 ml of the
filtrate and apply GM 6.

Prepare a standard matching solution, using 2,5 ml of the
nitrogen SS Il (2,6 ml = 0,002 % N).

R 72.2.5 Iron

Dissolve 2 g of the sample by gently warming with 20 ml of
water. Transfer 6 ml of this solution to a suitable separating
funnel, add 10 mi of acidified ammonium nitrate solution {RS) 1)
and 5 ml of thenoyltrifluoroacetone 2 solution {15 % in xylene).
Shake for 30 min, allow to separate and decant the organic
layer.

The colour of the organic phase shall not be more intense than
that of a similarly prepared standard matching solution, using
1 ml of the iron SS Il {1 ml = 0,002 % Fe).

Dissolve 67,6 g of the ammonium chloride {R B) in 150 ml of water, add 800 ml of the ammonia solution (R 3) and dilute to 1 000 ml with water,

b) Acidified ammonium nitrate solution.

Dissolve 720 g of the ammonium nitrate {R 45) in 400 ml of water, add 128 ml of nitric acid solution (70 %) and dilute to 1 000 m! with water.

2} IUPAC name: 4,4,4-trifluoro-1-{2-thienyl)butane-1,3-dione.
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R 72 Mercury(ll) chloride

R 72.2.6 Lead

Evaporate the solution after reduction (as described in R 2.7) to
dryness and dissolve the residue in 1 m! of the nitric acid
(R 19), add 4 ml of water and then dilute to 10,0 ml.

Determine the lead by AAS according to GM 29, using the fol-
lowing conditions: :

Resonance
Element Concentration Flame line
of solution
nm
Solution prepared
Pb as described Alr-ethine 217,0 or 283,3
above

40

R 72.2.7 Residue after reduction

Dissolve 10,0 g in 256 ml of water plus 26 ml of the ammonia
solution (R 3). Add 75 mi of formic acid (98 %) and reflux until
all the mercury is reduced to metal. Coaol, filter through a well-
washed filter paper, and wash with a small quantity of water.
Dilute the combined filtrate and washings to 150 ml and store
75 ml of this solution for determination of lead (R 72.2.6).

To the other part (76 ml) add 1 ml of the sulfuric acid (R 37) and
evaporate in a tared dish under a well-ventilated hood. Conti-
nue heating until the excess sulfuric acid has been volatilized.
Finally, ignite at 800 + 25 °C for 15 min. Correct for the mass
obtained in complete blank test.

The mass of the residue shall not exceed 1 mg.
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R73 Petroleum spirit 40/60

R 73.1 Specification

ColourinHazenunits ............... 10 max.
Densityat20 °C ........cveeviveenns 0,640 to 0,655 g/ml
Distillationyield .................... Not less than 90 %
distils between

- 40 and 60 °C
Residue after evaporation ............ 0,001 % max.
Benzene (CgHg) .............ooitn. 0,025 % max.
Sulfur compounds {expressed as S) ... 0,005 % max,
ION(F@) +vviii i ae i i annanan 0,000 1 % max.
Lead(Pb) ........cciiviivrnnnennn . 0,000 1 % max.
Water(Ho0) .....coooviiiaii ot 0,015 % max.

R 73.2 Tests

R 73.2.1 Colour in Hazen units

Apply GM 36.

R 73.2.2 Density
Apply GM 24.1.

R73.2.3 Distillation interval
Apply GM 25.1.
R 73.2.4 Residue after evaporation

Take 60 g (77,5 ml) of the sample and apply GM 14.

The mass of the residue shall not exceed 0,5 mg.

R 73.2.5 Benzene

‘Measure the absorbance of the sample in a cell of optical path
length 1 cm at 255 nm against water as the reference.

The benzene content, expressed as percentage by mass of
CgHeg, is given by the formula :

17,6

where A is the absorbance of the sample.

R 73.2.6 Sulfur compounds
Take 1 g (1,6 ml) of the sample and apply GM 21.

Prepare a standard matching solution, using 5 ml of the sulfur
SS Il (5 ml 2 0,005 % S).

R 73.2.7 Iron and lead

Evaporate 13 g (20 ml) of the sample to dryness with 6 mg of
the sodium carbonate (R 30) and dissolve the residue in 10 ml
of water containing 0,5 ml of the nitric acid (R 19).

Determine the iron and lead by AAS according to GM 29, using
the following conditions:

) Resonance
Element Concentr?tlon Flame line
of solution
nm
Fe Solution prepared 248,3
as described Air-ethine
Pb above 217,0 or 283,3

R 73.2.8 Water

Take 19,56 g (30 ml) of the sample, add 5 ml of AN-ethyl-
piperidine as a catalyst and apply GM 12, using a mixture of
20 mi of the methanol (R 18) and 10 ml of the chloroform (R 7)
as the solvent. '

a
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R 74 - Phosphorus(V) oxide
P205

Relative molecular mass: 141,94

R 74.1 Specification

98 % min.
0,02 % max.
0,002 % max.
0,005 % max.

Assay(PoOg) ..ot iiiiiiiiiiii e
Water-insolublematter .................
Total nitrogen(N) ....covviiiiiiinninan
Heavy metals (expressedasPb) .........

Permanganate-reducing substances
(expressedasPy03) .................

0,02 % max.
R 74.2 Preparation of test solution

Dissolve cautiously 10 g of the sample in water and dilute to
100 ml,

R 74.3 Tests

R 74.3.1 Assay

Weigh, to the nearest 0,000 1 g, about 1 g of the sample,
dissolve cautiously In a beaker containing 100 ml of water
and evaporate to about 26 ml. Cool, dilute to 120 ml and
titrate with standard volumetric sodium hydroxide solution,
‘¢(NaOH) = 1 moal/l, using the thymolphthalein (IS 4.3.12*) 1),

1,00 ml of sodium hydroxide solution,
¢(NaOH) = 1,000 mol/l, corresponds to 0,035 49 g of P,0g.

R 74.3.2 Water-insoluble matter
Take 10 g of the sample and apply GM 1.

The mass of the residue shall not exceed 2 mg.

NOTE — Add the sample with care to the water maintained at about
boiling temperature.

1) IUPAC name: 3,3-bis{4-hydroxy-5-isopropyl-2-methylphenyl)phthalide.

42

R 74.3.3 Total nitrogen
Take 10 m! of the test solution (R 74.2) and apply GM 6.

Prepare a standard matching solution, using 2 m! of the
nitrogen SS 1l {2 ml 2 0,002 % N).

R 74.3.4 Heavy metals

Dilute 10 ml of the test solution (R 74.2) to about 20 ml with
water and neutralize with the ammonia solution (R 3) to a pink
colour, using 2 drops of the phenolphthalein {IS 4.3.9%).
Adjust to a pH-value between 3 and 4 by adding the acetic acid
(R 1) and dilute to 50 ml with water (solution A).

Take 30 ml of the solution A and apply GM 7.

Prepare a standard matching solution by adding 10 ml of the
solution A to 2 ml of the lead SS Il (2 m! = 0,005 % Pb).

R 74.3.5 Permanganate-reducing substances

Dissolve cautiously 10 + 0,5 g of the sample in 100 mi of
water, add 10 ml of sodium hydroxide (R 34) solution (30 %)
followed by sodium hydrogen carbonate until effervescence
ceases and then add 5,0 ml of standard volumetric potassium
permanganate solution, ¢1/5 KMnO,4) = 0,1 mol/i. Boil for
5 min, cool and add 10 ml of potassium iodide solution (20 %)
and 20 ml of sulfuric acid solution (20 %). Titrate with standard
volumetric sodium thiosulfate solution,

c(NayS,03) = 0,1 mol/l, using the starch (IS 4.3.11%),

Carry out a blank determination replacing the test portion by
7 ml of the sulfuric acid (R 37).

1,00 ml of sodium thiosulfate solution,
c{NazS;03) = 0,100 mol/I, corresponds to 0, 002 76 g of P503.

The difference between the volumes of sodium thiosulfate
solution consumed shall not exceed 0,75 ml.

" T ves1d03 oouevse v
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R 75 Potassium bromate
KBrO3

Relative molecular mass: 167,01

R 75.1 Specification

Assay (KBrOg) .............ccvvivenen, 99,7 % min.
pH({5 % solution)...................... 5to 9

Bromide (Br) ........cieiiiiieiriniens 0,02 % max.
Sulfate (SO4) ......... ..o 0,005 % max.
Totalnitrogen (N) .........c.ccvvivnnn 0,001 % max.
Heavy metals {expressedasPb) ......... 0,0005 % max.
Iron{Fe) ... .cviiiiiinrncnrinrnianenns 0,000 5 % max.
Sodium(Na) .........coviviiiinain 0,01 % max.

R 75.2 Preparation of test solutions

R 75.2.1 Test solution |

Dissolve 10 g of the sample in water and dilute to 200 ml {the
solution shall be clear and colourless).

R 75.2.2 Test solution 1l

Evaporate 2g of the sample twice with 10 ml of the
hydrochloric acid (R 13). Dissolve the residue in 1 ml of the
hydrochloric acid (R 13) and 20 m! of water, neutralize with
ammonia solution and dilute to 30 ml with water.

R 75.3 Tests

R 75.3.1 Assay

Weigh, to the nearest 0,000 1 g, about 0,1 g of the sample and
dissolve in 60 ml of water. To this solution add 2 g of potassium
iodide and 5 ml of sulfuric acid solution {16 %). After 10 min,
titrate the liberated iodine with standard volumetric sodium
thiosulfate solution, c(Na;S503) = 0,1 mol/l, adding the starch
(IS 4.3.11*) towards the end of the titration.

1,00 ml of sodium thiosulfate solution,

c{Na,S,05) = 0,100 mol/l, corresponds to 0,002 783 5 g of
KBI’O3.

R 756.3.2 pH

Determine the pH of a 5 % solution of the sample according to
GM 31.1, using a glass indicator electrode.

R 75.3.3 Bromide

Dissolve 5 g of the sample in 60 mi of water and add 0,5 ml of
sulfuric acid solution (4,9 %).

After 1 h, the yellow coloration shall not be more intense than
that of a similarly prepared standard matching solution, using
2 g of the sample and 6 ml of the bromide SS |
(6 mlt =2 0,02 % Br).

R 75.3.4 Sulfate
Take 15 ml of the test solution Ii (R 75.2.2) and apply GM 3.

Prepare a standard matching solution, using 5 mi of the sulfate
SS 1 {5 ml = 0,005 % SO,). '

R 75.3.5 Total nitrogen

Take 20 mi of the test solution | {R 75.2.1), dilute to 140 ml
with water and apply GM 6.

Prepare a standard matching solution, using 1 ml of the
nitrogen SS Il {1 ml 2 0,001 % N).

R 75.3.6 Heavy metals
Take 15 ml of the test solution Il (R 76.2.2) and apply GM 7.

Prepare a standard matching solution, using 0,6 ml of the lead
SS 11 (0,5 ml 2 0,0005 % Pb). ’

R 75.3.7 Iron

Mix 20 m| of the test solution | (R 75.2.1) with 2 ml of
B-sulfosalicylic acid solution (10 %) and 3 ml of- the ammonia
solution (R 3).

After 10 min, the yellow coloration shall not be more intense

than that of a similarly prepared standard matching solution,
using 0,5 ml of the iron SS il (0,5 m! 2 0,000 5 % Fe).

R 75.3.8 Sodium

Determine this element by FES according to GM 30, using the
following conditions:

El ¢ Concentration - Wavelength
emen of solution ame nm
Na 4 % Air-ethine 589,0
43
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R 76 Potassium carbonate
K2CO3

Relative molecular mass: 138,21

R 76.1 Specification

99,0 % min.
0,005 % max.

Assay (K,COj3, after drying at 300 °C) ....
Water-insoluble matter .................

Chloride (CI) ...... Ceeiitaaes e .. 0,003 % max.
Phosphate and silicate (expressed as SiO;) 0,005 %_ max.
Total sulfur (expressedas SOy) .......... 0,003 % max.
Total nitrogen (N} .....ooviiinnnnn, 0,001 % max.
Calcium({Ca) ......covvviiniiiinnannn 0,002 % max,
Copper{Cu) ...voviieiiniiniinecnnans 0,000 5 % max.
fron(Fe) .....coviiuiiiiiinn i, 0,000 6 % max.
Lead(Pb) ............ e neise e 0,000 5 % max.
Magnesium (Mg} ......coonevnn N 0,002 % max.
Sodium(Na) ....coviiviiii e, 0,05 % max.

Loss after drying {(at300 °C) ............ 1,0 % max.

R 76.2 Tests

R 76.2.1 Assay

Weigh, to the nearest 0,000 1 g, about 2,6 g of the sample,
previously dried at 300 °C, dissolve in 50 ml of water and titrate
with standard volumettic hydrochloric acid solution,

c¢{HCI) = 1 mol/I, using the bromophenol blue (IS 4.3.2*) 1),
1,00 m! of hydrochloric acid solution, ¢{(HCI) = 1,00 mol/I,
_ corresponds to 0,069 11 g of K,CO3.

R 76.2.2 - Water-insoluble matter

Take 50 g of the sample and apply GM 1.

The mass of the residue shall not exceed 2,6 mg.

R 76.2.3 Chloride

Dissolve 1 g of the sample in a mixture of 456 ml of water and
5 ml of nitric acid solution (256 %) and apply GM 2.

Prepare a standard matching solution, using 3 ml of the
chloride SS Il (3 ml = 0,003 % Cl).

R 76.2.4 Phosphate and silicate

Dissolve 1 g of the sample in a mixture of 80 ml of water and
3 ml of hydrochloric acid solution (256 %). Heat to boiling, cool,
add 5 ml of hexaammonium heptamolybdate solution {10 %),
adjust the pH to 1,8 and heat to boiling again. Cool, add 10 ml
of the hydrochloric acid (R 13) and extract with-50 ml
of 4-methyl-2-pentanone. Wash the organic phase with
hydrochloric acid solution {0,5 %) and reduce with 0,2 mi
of tin(ll} chloride solution [2 % SnCl,.2H,0)} (R 38) in the
hydrochloric acid (R 13)]. Dry the organic phase with
anhydrous sodium sulfate (R 35).

The blue colour of the organic phase shall not be more intense
than that of a similarly prepared standard matching solution,
using 5 ml of the silicate SS Il (5 ml & 0,005 % SiO,).

R 76.2.5 Total sulfur

Dissolve 1 g of the sample in 10 ml of water, add 0,25 ml of
saturated bromine water, boil, cool, neutralize with hydro-
chloric acid solution (256 %), and add 0,5 ml in excess. Boil to
decolorize, cool, dilute to 20 ml with water and apply GM 3.

Prepare a standard matching solution, using 3 ml of the sulfate
SS (3 ml & 0,003 % SO,).
R 76.2.6 Total nitrogen
Dissolve 2 g of the sample in 100 ml! of water and apply GM 6.

Prepare a standard matching solution, using 2 ml of the
nitrogen SS Il (2 ml 2 0,001 % N).

1) IUPAC name: 2,2' ,6,6 -tetrabromo-4,4' -1, 1-dioxo-2, 1A 6-benzoxathiole-3,3-diyl}diphenol.

4
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ISO 6353-3 : 1987 (E)

R 76 Potassium carbonate

R 76.2.7 Calcium, copper, iron, lead and R 76.2.8 Sodium

magnesium : -
Determine this element by FES according to GM. 30, using the

Determine these elements by AAS according to GM 29, using following conditions:
the following conditions:

. El ¢ Concentration El Wavelength
) ) . Resonance emen of solution ame nm
Element c?,:ii?:;?::m Flame line 1 % solution of the
nm N sample in hydro- Air-othi 589.0
5 % solution of the ' a chloric acid solution, ir-ethine ‘
sample in hydro- ’ c(HCl) = 0,5 mol/l
Ca chloric acid solution, 4227
c{HCI}) = 0,5 mol/I ’ )
Dissolve 12 g of the R 76.2.9 Loss after drying
Cu sample in 100 mi of 3247
water, add 30 ml of i Dry 3 g of the sample to constant mass at 300 °C.
hydrochloric acid
. o . S
Fo zzt"m:ngzs dﬁﬁ{ebo'llc; Air-ethine 2483 The loss in mass shall not exceed 30 mg.
1680 ml with water.
Apply solvent extrac-
Pb tion procedure ac- 217,0 or 283,3
cording to GM 35
1 % solution of the
sample in hydro-
Mg chloric acid solution, 285,2
c{HCl} = 0,5 mol/|
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R 77 Potassium chloride
KCI '

Relative molecular mass: 74,55

R 77.1 Specification R 77.3.3 lodide
Assay (KC ..o 99,5 % min. Dissolve 11 g of the sample in 50 ml of water, in a separating
PH (B % SOILHON} ..o vt vverinrenenenn. 5to8 funnel, add 2 ml of the hydrochloric acid (R 13) and 10 mi of
iron(ill) chloride solution {4,5 %), mix thoroughly and set aside
Bromide (Br) .............0.0. vveeaees 0,01 % max. for 5 min. ' ;
oL 1 To L= { .. 0,002 % max. :
Prepare a standard matching solution, using 1 g of the sample,
Phosphate (POg) ...vocvvveveniviinins 0,0006 % max. 10 ml of the bromide SS | (10 ml 2 0,01 % Br), and 2 ml of
Sulfate (SO4) ...cvvvviiin i, 0,002 % max. the iodide SS 1 (2ml 2 0,002 % 1), in another separating
Totalnitrogen (N) ........c.ciimiiianes 0,001 % max. funnel.
Heavy metals (expressedasPb) ......... 0,000 5 % max. To both sample solution and standard matching solution, add
T Y= 0,000 2 % max. 10 ml of the carbon tetrachloride (R 54) and shake for 1 min.
Barlum (Ba) .............cooiiin SRR 0,001 % max. . Any pink coloration in the sample lower phase shall not be
Calcium(Ca) ..vvvvenrnrvarncnrannanss 0,002 % max. more intense than that in the standard matching lower phase.
Magnesium({Mg) ...covviiiiiiiiiiin, 0,002 % max.

Reserve both solutions for the test in R 77.3.4.
Sodium({Na) ......c.oiviiiiiiiiennnnss 0,02 % max.

R 77.3.4 Bromide

R 77.2 Preparation of test solution

. X . Reject the lower phases of the solutions obtained in R 77.3.3

Dissolve 20 g of the sample in 160 ml of water (the solution and wash the aqueous solutions twice with 10 mi of the carbon

shall be clear and colourless) and dilute to 200 ml. tetrachloride (R 54). Add 10 ml of water, 65 ml of sulfuric acid
solution (60 %) and 15 ml of the chromic acid (RS 4.2.4*), mix
thoroughly and set aside for 5 min. Add 10 m! of carbon
tetrachloride and shake for 1 min.

R 77.3 Tests
Any yellowish-brown coloration in the sample lower phase shall
R 77.3.1 Assay not be more intense than that in the standard matching lower
- phase.
Weigh, to the nearest 0,000 1 g, 0,3 g of the sample and
dissolve in a mixture of 50 ml of water and 10 ml of the nitric
acid (R 19), in a ground glass stoppered vessel. R 77.3.5 Phosphate

To this solution add 50 ml of standard volumetric silver nitrate

solution, ¢(AgNOg) = 0,1 mol/l, and 3 ml of nitrobenzene, Take 50 ml of the test solution (R 77.2), add 30 ml of water and

and shake vigorously for 1 min. Titrate the excess silver nitrate apply GM 4.

with standard volumetric ammonium thiocyanate solution,

¢(NH4SCN} = 0,1 mol/l, using the ammonium iron(ill) sulfate Prepare a standard matching solution, using 2,6 ml of the
(IS 4.3.1%). phosphate SS 11 (2,6 ml 2 0,000 5 % PO,).

1,00 ml of silver nitrate solution, c(AgNO3) = 0,100 mol/I,

corresponds to 0,007 4565 g of KCI.
R 77.3.6 Sulfate

R77.3.2 pH . Take 20 ml of the test solution (R 77.2) and apply GM 3,
Determine the pH of a 5 % solution of the sample according to Prepare a standard matching solution, using 4 ml of the sulfate
GM 31.1, using a calibrated pH meter. SS 1l (4 ml & 0,002 % SO,).

46
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R 77 Potassium chloride

R 77.3.7 Total nitrogen
Take 20 ml of the test solution (R 77.2) and apply GM 6.

Prepare a standard matching solution, using 2 ml of the
nitrogen SS Il (2 ml = 0,001 % N).

R 77.3.8 Heavy metals
Take 40 ml of the test solution (R 77.2) and apply GM 7.

Prepare a standard matching solution, using 2 ml of the lead
SS il (2ml & 0,00056 % Pb).

R77.3.9 Iron
Take 20 ml of the test solution (R 77.2) and apply GM 8.1.

Prepare a standard matching solution, using 4 ml of the iron
SS i (4 ml & 0,000 2 % Fe).

R 77.3.10 Calcium, magnesium and barium

Determine these elements by AAS according to GM 29, using
the following conditions:

A Resonance
Element Concentre-atlon Flame line
of solution
nm
Ca i ) 422,7
Mg 4 % Air-ethine 285,2
Dinitrogen
Ba 1% oxide-ethine 553,5

R 77.3.11 Sodium

Determine this element by FES according to GM 30, using the
following conditions:

El " Concentration Flam Wavelength
emen of solution ame nm
Na 0.6 % Air-ethine 689,0
47
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R 78 Potassium cyanide
' KCN

Relative molecular mass: 65,12

R 78.1 Specification

AssayY (KCN) ..iviiviiiiniiernnennnen 97,0 % min.
Chloride(Cl) .......ccovviviniiiiin.., 0,1 % max.
Phosphate(PO4)' ...................... 0,01 % max.
Sulfate (SO4) ..oovvvviriiniiiniienin, 0,01 % max.
SUfide(S) .. vvir it i 0,001 % max.
Thiocyanate (SCN) ............. vereare 0,01 % max.
lron(Fe) ....ovviivieininereinnannnns 0,01 % max,
Lead(Pb) .......cciiiiiieiinennnanns 0,000 6 % max.
Sodium(Na) .........eivviviversene... 0,6 % max,

R 78.2 Tests

R 78.2.1 Assay _

Weigh, to the nearest 0,000 1 g, about 0,5 g of the sample and
dissolve in 50 ml of water.

To this solution add 5 ml of ammonia solution (10 %), 1 drop of
potassium iodide solution (16 %) and titrate with standard
volumetric silver nitrate solution, c{AgNO3} = 0,1 mol/I, until
a trace of turbidity persists.

1,00 ml of silver nitrate solution, ¢{AgNO3) = 0,100 mol/l,
corresponds to 0,013 02 g of KCN.

R 78.2.2 Chloride

Dissolve 1 g of the sample in 50 m! of water, add 25 ml of
the formaldehyde solution (R 63), 5 ml of the nitric acid (R 19)
and 5,0 ml of standard volumetric silver nitrate solution,
c(AgNO3} = 0,1 mol/l. Filter, wash with water and titrate
the combined filtrate and washings with standard volumetric
ammonium thiocyanate solution, c{NH4SCN} = 0,1 mol/I,
using the ammonium iron(lll) sulfate (IS 4.3.1%).

The volume of the standard volumetric ammonium thiocyanate
solution, c¢(NH4SCN) = 0,1 mol/l, shall not be less than
4,70 ml.

R 78.2.3 Phosphate

Dissolve 0,1 g of the sample in 5 ml of water, add 1 ml of the
hydrochforic acid (R 13) and evaporate to dryness in a fume
cupboard. Add 2,6 ml of the hydrochloric acid (R 13) and again
evaporate to dryness. Dissolve the residue in 20 ml of water and
apply GM 4.

48

Prepare a standard matching solution, using 1 mi of the
phosphate SS Il {1 ml 2 0,01 % PO,).

R 78.2.4 Sulfate

Dissolve 1 g of the sample in 15 ml of water, add 2 mi of the
hydrochloric acid (R 13) and boil gently in a fume cupboard for
5 min. Cool, neutralize with sodium hydroxide solution {20 %),
dilute to 20 ml with water and-apply GM 3.

Prepare a standard matching solution, using 1,0 ml of the
sulfate SS | (1,0 ml 2 0,01 % SO,).

R 78.2.5 Sulfide

Dissolve 1 g of the sample in 20 ml of water, add 5 ml of am-
monia solution {10 %) and 0,6 ml of the lead acetate, basic
(RS 4.2.10%).

Compare any darkening with that produced by the similar treat-
ment of 1 ml of sulfide SS Il prepared by diluting freshly
prepared sulfide SS 1 (1 ml 2 0,001 % S).

R 78.2.6 Thiocyanate

Dissolve 2 g of the sample in 20 ml of water, add 4 ml of the
hydrochloric acid (R 13) and 1 drop of the iron(ill) chloride
(RS 4.2.8*%).

No red colour shall be apparent when compared with a mixture

of 20 ml of water, 4 ml of the hydrochloric acid (R 13) and 1
drop of the iron(lll) chloride RS.

R 78.2.7 Iron and lead

Determine these elements by AAS according to GM 29, using
the following conditions:

. Resonance
Element Concentration Flame line
of solution
nm
Fe 1% 248,3
Dissolve 16 g of the | .
sample in 1560 m! of 217,0
Pb water and apply sol- Air-ethine or
vent extraction pro- 283,3
cedure according to
GM 35
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'R 78 Potassium cyanide

WARNING — As a safety precaution prepare the test
solution for GM 29 and GM 35 in a fume cupboard with a
sufficient draught and pass the effluent from the spray
chamber of the spectrometer as well as any unused
remainders of the test  solution into an alkaline
hypochlorite solution in order to destroy any hydrogen
cyanide.

R 78.2.8 Sodium

Determine this element by FES according to GM 30, using the
following conditions:

COPYRI GHT 2000 International Organization For Standardization
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El " Concentration - Wavelength
emen of solution ame nm
Na 0,1 % Air-ethine 589,0
49
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R79

Potassium dihydrogen phosphate

KH2PO4

Relative molecular mass: 136,09

R 79.1 Specifiéation

Assay (KHoPOy, after dryingat 110°C) ... 99,5 % min.
pH{E % solution) ... cvveeviinninns 4,2t04,5
Chlori-de(C.I)..........Z ............ ... 0,0005 % max.
Sulfate(S04) ....cvvvveiniiaans s 0,005 % max.
Total nitrogen (N) ....... e 0,001 % max.
Heavy metals (expressed as Pb) ......... 0,001 % max.
ION(F@) vvvverernrnannn. ciiverarsee. 0,002 % max.
Sodium(Na) ....covviiiaiiiiiianass 0,02 % max.
Loss after drying (at 110 °C} ............ 0,2 % max.

R 79.2 Preparation of test solution

Dissolve 20 g of the sample in water and dilute to 200 ml (the
solution shall be clear and colourless).

R 79.3 Tests

R 79.3.1 Assay

Woeigh, to the nearest 0,000 1 g, about 5 g of the sample dried
at 110 °C, dissolve in 95 ml of freshly boiled and cooled water
and titrate potentiometrically with standard volumetric sodium
hydroxide solution, c(NaOH)} = 1 mol/l, to the inflection at
about pH 9,2, using a glass indicator electrode.

1,00 ml of sodium hydroxide solution, c(NaOH) = 1,000 mol/1,
corresponds to 0,136 09 g of KH,PO4.

R79.3.2 pH

Determine the pH of a 5 % solution of the sample according to
GM 31.1, using a calibrated pH meter.

R 79.3.3 Chloride
Take 20 ml of the test solution (R 79.2) and apply GM 2.

Prepare a standard matching solution, using 1 ml of the
chloride SS ! (1 ml 2 0,000 56 % Cl).

50
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R 79.3.4 Sulfate’
Take 10 ml of the test solution (R '79.2) and apply GM 3.

Prepare a standard matching solution, using 56 mi of the sulfate
SS {5 ml 2 0,005 % SO,).

R 79.3.5 Total nitogen

Take 20 ml of the test solution (R 79.2), dilute to 140 ml with
water and apply GM 6.

Take a standard matching solution, using 2 ml of the nitrogen
SS 1 {2ml 2 0,001 % N).

R 79.3.6 Heavy metals
Take 30 ml of the test solution (R 79.2) and apply GM 7.

Prepare a standard matching solution, using 10 mi of the test
solution (R 79.2) and 2 ml of the lead SS Il
(2 ml 2 0,001 % Pb).

R 79.3.7 lron

To 10 ml of the test solution (R 79.2), add 2 ml of
5-sulfosalicylic acid solution (20 %) and 5 ml of the ammaonia
solution (R 3).

After 1 min, the yellow coloration of the resulting solution shal
not be more intense than that of similarly prepared standard
matching solution, using 2 m! of the iron SS I ~

(2 ml 2 0,002 % Fe).

R 79.3.8 Sodium

Determine this element by FES according to GM 30, using the
following conditions:

Concentration Wavelength
Element of solution Flame nm
Na 2% Air-ethine 589,0

R 79.3.9 Loss after drying
Dry 5 g of the sample at 110 °C for 1 h.

The loss in mass shall not exceed 10 mg.

St andar di zat i on
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R 80 Potassium hexacyanoferrate(ll) trihydrate
KalFe{CN)gl.3H20

Relative molecular mass: 422,41

R 80.1 Specification R 80.3.2 Water-insoluble matter

Assay {K4[Fe(CN)gl.3H0} ............. 99 % min. Take 20 g of the sample and apply GM 1.

Water-insoluble matter ................. 0,005 % max. The mass of the residue shall not exceed 1 mg.

Chloride (Cl) .. .....oviiiiiiiiiinenn 0,01 % max.

Sulfate (SO4) ......ociviviiinenat, . 0,005 % max. R80.3.3 Chloride

SOdUMANG) & i e ver e, 0,02 % max. To 20 ml of the test solution (R 80.2), add 30 ml of water and

50 mi of copper(li) sulfate (R 9) solution (5 %). After 15 min,
filter or centrifugate the reaction mixture.

Take 10 ml of the clear filtrate and apply GM 2.

R 80.2 Preparation of test solution

Prepare a standard matching solution, using 2 ml of the
Dissolve 10 g of the sample in water and dilute to 100 ml, chloride SS Il (2 ml 2 0,01 % Cl).

R 80.3.4 Sulfate
Take 10 ml of the test solution (R 80.2) and apply GM 3.

R 80.3 Tests

Prepare a standard matching solution, using 5 ml of the sulfate
R80.3.1 Assay SS 1l (5 ml 2 0,005 % SO,).

Weigh, to the nearest 0,000 1 g, about 1 g of the sample and

dissolve in 200 ml of water. R 80.3.5 Sodium

To this solution, add 10 ml of the suifuric acid (R 37), 2 ml of Determine this element by AAS according to GM 29, using the
the phosphoric acid (R 22) and titrate with standard volumetric followin'g conditions : 4 9 ! g

potassium permanganate solution, ¢{1/6 KMnOg4) = 0,1 mol/I,

until the colour permanganate just persists. Resonance
3 . Element Concentr?tion Flame line
1,00 m! of potassium permanganate solution, of solution nm
c(1/6 KMnQOy4) = 0,100 mol/|, corresponds to 0,042 24 g of - -
K4[Fe(CN)gl.3H,0. Na 0,5 % Air-gthine 589,0
51
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R 81 ‘ Potassium hexacyanoferrate(lll)
. -K3[Fe(CN)gl

Relative molecular mass: 329,26

R 81.1 Specification

Assay {Kj[Fe(CN)gl} ..... e 99 % min.

Woater-insolublematter ................. -0,00b % max.

Chloride (Cl) ......covviiiiiiiiiiivnn, 0,01 % max.
Hexacyanoferrate(ll) {[Fe(CN)gl4—} ..... 0,02 % max.
Sulfate (SOy) .............. vevesn...i. 0,005 % max.
Sodium (Na) ......... e e 0,02 % max.

R 81.2 Preparation of test solution

Dissolve 10 g of the sample in water and dilute to 100 ml.

R 81.3 Tests

R81.3.1 Assay

Weigh, to the nearest 0,000 1 g, about 1 g of the sample and
dissolve in 50 ml of water.

To this solution add 2 g of the potassium iodide (R 25); 3gof
zinc sulfate heptahydrate {ZnS047H,0) and 1 ml of the
hydrochloric acid (R 13). Titrate the liberated iodine. with
standard volumetric sodium thiosulfate solution,

c(NagS503)) = 0,1 mol/l, using the starch (IS 4.3.11%).

Carry out a blank determination.

1,00 ml of sodium thiosulvfate solution,

¢(NayS;03) = 0,100 mol/l, corresponds to 0,032 93 g of
Ksl[Fe{CN)gl.

R 81.3.2 Water-insoluble matter
Take' 20 g of the sample and apply GM 1.

The mass of the residue shall not exceed 1 mg.

2000

R 81.3.3 Chloride

To 20 mi of the test solution (R 81.2), add 30 ml of water and
50 ml of copper(ll) sulfate (R 9) solution (5 %). After 16 min,
filter or centrifugate the reaction mixture.

Take 10 ml of the clear filtrate and apply GM 2.

Prepare a standard matching solution, using 2 ml of.the
chloride SS Il (2 ml 2 0,01 % Cl).

R 81.3.4 Hexacyanoferrate(ll)

To 10 ml of the test solution (R 80.2) add 20 ml of water and
0,25 mil of the iron SS 1.

After 15 min, any blue-green coloration shall not be more
intense than that of a similarly prepared standard matching
solution, using 5 ml of the test solution, 15 ml of water and

10 ml of the hexacyanoferrate(ll) SS Il
{10 ml = 0,002 % [Fe(CN)gl4-}.

R 81.3.5 Sulfate

Take 10 mi of the test solution (R 81.2) and apply GM 3.
Prepare a standard matching solution, using 5 ml of the suifate
SS 1 {5 ml = 0,005 % SO,). ’

R 81.3.6 Sodium

Determine this element by AAS according to GM 29, using the
following conditions:

. Resonance
Element Concentr?tlon Elame line
of solution
) nm
Na 0,5 % Air-ethine 589,0
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R 82 Potassium hydrogen phthalate
KOOC-CgH4COOH

Relative molecular mass: 204,23

R 82.1 Specification

F N (o s ) 99,8 % min.
Chioride (Cl) ................ooinett, 0,002 % max.
Total sulfur {(expressedas SOy) .......... 0,006 % max.
Heavy metals (expressedasPb) ......... 0,000 5 % max.
N 0,000 5 % max.
Sodium(Na) ..........ccoiiiiiaiains 0,01 % max.
Loss after drying (at105°C) ............ 0,056 % max.

R 82.2 Preparation of test solution

Dissolve 10 g of the sample by heating in water and dilute to
100 ml (the solution shall be clear and colourless).

R 82.3 Tests

R 82.3.1 Assay

Weigh, to the nearest 0,000 1 g, about 4 g of the sample,
dissolve in. 100 ml of carbon dioxide-free water and titrate with
standard volumetric sodium hydroxide solution,

c{NaOH) = 1 mol/l, using the phenolphthalein (IS 4.3.9*%).

1,00 mi of sodium hydroxide solution, ¢c(NaOH) = 1,000 mol/I,
corresponds to 0,204 23 g of CgHzKO,.

R 82.3.2 Chioride

Dissolve b g of the sample in 30 ml of hot water, cool and add
10 mi- of the nitric acid (R 19). Filter the precipitated phthalic
acid on a filter washed free of chloride and dilute the filtrate to
50 ml with water,

Take 10 ml of this solution and apply GM 2.

Prepare a standard matching solution, using 2 ml of the
chloride SS Il (2 ml = 0,002 % CI).

R 82.3.3 Total sulfur

Mix 2 g of the sample in a porcelain dish with 1 g of sodium
carbonate, add 15 ml of water, evaporate to dryness and ignite
at 800 °C for 2 h. Allow to cool, add 20 ml of water and 2 ml of
the hydrogen peroxide (R 14} and heat on a boiling water-bath
for 16 min. Add 5 mi of hydrochloric acid solution (25 %) and
again evaporate to dryness. Dissolve the residue in 10 ml of
water, filter and dilute to 20 ml with water.

Take this solution and épply GM 3.

Prepare a standard matching solution, using 12 ml of the
sulfate SS Il (12 ml 2 0,006 % SOy).

R 82.3.4 Heavy metals

Take 20 mi of the test solution (R 82.2) and apply GM 7.
Prepare a standard matching solution, using 1 ml of the lead
SS Il (1 ml = 0,0005 % Pb).

R 82.3.5 Iron

Take 20 m| of the test solution (R 82.2) and apply GM 8.1.
Prepare a standard matching solution, using 1 ml of the iron
SS 1l (1 ml 2 0,0005 % Fe).

R 82.3.6 Sodium

Determine this element by FES according to GM 30, using the
following conditions:

Element Concentration Fi Wavelength
e of solution ame nm
Na 1% Air-ethine 589,0

R 82.3.7 Loss after drying
Dry 4 g of the sample at 105 °C to constant mass.

The loss in mass shall not exceed 2 mg.
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R 83 Potassium iodate
KIO3

Relative molecular mass: 214,00

R 83.1 Specification

Assay (KIOg) ............. e 99,7 % min.
pH (6 % solution)...... S AN bto8
Chloride, chlorate, bromlde and bromate’

(expressed asCl) vttt 0,02 % max.
lodide () ........iveen. P 0,002 % max.
Sulfate {SO4) .....ccviiiiiiiiiiiiiin 0,005 % max.
Totalnitrogen(N) ..........c.civenn. 0,002 % max.
Heavy metals (expressedasPb) ......... 0,000 5 % max.
fron(Fe) .............. e e 0,001 % max.
Sodium(Na) ......coiiiriieiinrinnnnns 0,01 % max.
Loss after drying (at 130 °C) ............ 0,05 % max.

R 83.2 Preparation of test solutions

R 83.2.1 Test solution |

Dissolve 10 g of the sample in water and dilute to 200 ml (the
solution shall be clear and colourless},

R 83.2.2 Test solution Il

Evaporate 6 g of the sample twice with 26 ml of the
hydrochloric acid (R 13) and heat until the iodine is removed.
Dissolve the residue in 2,6 ml of hydrochloric acid solution
(256 %) and dilute to 50 ml with water,

R 83.2.3 Test solution HI

Adopt the procedure specified in R 83.2.2, but using 1 g of the
sample.

s

R 83.3 Tests

R 83.3.1 Assay

Weigh, to the nearest 0,000 1 g, about 1,5 g of the sample,
dissolve in water in a 200 ml one-mark volumetric flask and
dilute to the mark.

Take 20,0 ml of this solution, add 3 g of the potassium iodide
{R 25) and 5 ml of hydrochloric acid solution (25 %) and dilute
with 100 ml of water. Titrate the liberated iodine with standard
volumetric sodium thiosulfate solution,

c{NayS;03} = 0,1 mol/l, adding starch (IS 4.3.11*) towards
the end of the titration.

54

1,00 mi of sodium thiosuifate solution,
c(Nay;S,03) = 0,100 mol/l, corresponds to 0,003 566 7 g of
KlO3.

R 83.3.2 pH

Determine the pH of a 5 % solution of the sample according to
GM 31.1, using a calibrated pH meter.

R 83.3.3 Chloride, chlorate, bromide and bromate

Dilute 56 ml of the test solution | (R 83.2.1) to 15 m| with water,
add 20 ml of sulfurous acid solution (6 % SO,) and heat on a
steam bath for 30 min. Heat to boiling, cool, add 10 m! of the
ammonia solution (R 3), 20 ml of silver nitrate solution (1,7 %)
and dilute to 70 ml with water. Filter, take 35 ml of the filtrate
and acidify with 6 ml of the nitric acid (R 19).

After 6 min, any opalescence shall not be greater than that of a
similarly prepared standard matching solution, using 5 ml of the
chloride SS Il (6 ml = 0,02 % CI).

R 83.3.4 lodide

Take 26 ml of the test solution | (R 83.2.1), add 1 mli of sulfuric
acid solution (9,8 %) and then shake with 1 ml of the
chloroform (R 7).

The violet coloration of the chloroform layer shall not be more
intense than that of a similarly prepared standard matching
solution, using 5 mi of the test solution | (R 83.2.1) and 2 mi of
the iodide SS Il (2 ml 2 0,002 % |).

R 83.3.5 Sulfate

Take 10 ml of the test solution Il (R 83.2.2) and apply GM 3,
without addition of 0,56 ml of hydrochloric acid solution (20 %).

Prepare a standard matching solution, using 10 ml of the test

solution [H (R 83.2.3) and 5 ml of the sulfate SS II
(5 ml 2 0,005 % SOy).

R 83.3.6 Total nitrogen

Dilute 20 ml of the test solution | (R 83.2.1) to 140 ml with
water and apply GM 6.

Prepare a standard matching solution, using 2 ml of the
nitrogen SS 1l (2 mi 2 0,002 % N).

B ve51903 oovevew 0
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R 83 Potassium iodate

R 83.3.7 Heavy metals

Neutralise 20 ml of the test solution Il (R 83.2.2) and apply
GM 7.

Prepare a standard matching solution, using 20 ml of the test
solution Il (R 83.2.3) and 1 ml of the lead SS i

{1 m =« 0,0005 % Pb).

R 83.3.8 Iron

Take 10 ml of the test solution Il (R 83.2.2) and apply GM 8.1,
Prepare a standard matching solution, using 10 ml of the test

solution lll (R 83.2.3) and 1 ml of the iron SS |l
{1 ml =2 0,001 % Fe).

R 83.3.9 Sodium

Determine-this element.by FES according to GM 30, using the
following conditions:

El ¢ Concentration Fl Wavelength
emen of solution ame nm
Na 4% Air-ethine 589,0

R 83.3.10 Loss after drying
Dry 2 g of the sample at 130 °C to constant mass.

The loss in mass .;;hall not exceed 1 myg.
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R 84 Potéésium'hitr?te
' ' KI_\I0'3

Relative molecular mass: 101,10

R 84.1 Specification - ) _
Assay(KNi)g) ......... e «v 99 % min.

pH.(6 % solution} ................... ... Bto8

‘Chlotide (CI) ........ I v 0,001 % max.
fodate ...cuviiinieiiiiiiii 10,000 5 % max.
Nitrite .......... e ie e 0,001 % max.
Phosphate (PO4) .................. ... 0,0005 % max.
Sulfate (SOg) .....ovvviiiiieiiiniinen. 0,003 % max.
Heavy metals {(expressedasPb) .:....... 0,000 5 % max.
lron(Fe) ... .ivvviiiieinerinernessnsas 0,000 5 % max,
Ammonium (NHgY ............... el 0,001 % max.
Calcium(Ca) .........covivinennennenn . 0,005 % max.
Sodium(Na) ......cevvvvun.... vevee.. 0,02 % max.

R 84.2 Preparation of test solution

Dissolve 20 g of the sample in 150 ml of water (the solution
shall be clear and colourless) and dilute to 200 ml.

R 84.3 Tests

R 84.3.1 Assay

Weigh, to the nearest 0,000 1 g, about 0,4 g of the sample,
dissolve in 60 m! of carbon dioxide-free water and pass the
solution through a cation-exchange column previously washed
with water until washings are neutral (diameter of the column:
about 16 mm; height of the resin bed: about 30 ¢m). Titrate the
eluate with standard volumetric sodium hydroxide solution,
¢(NaOH) = 0,1 mol/I, using the methy! red (IS 4.3.6*).

1,00 ml of sodium hydroxide solution, c(NaOH) = 0,100 mol/I,
corresponds to 0,010 11 g of KNO3.

-R84.3.2 pH
Determine the pH of a 5 % solution of the sample according to
GM 31.1, using a calibrated pH meter.
R 84.3.3 Chloride

Take 10 ml of the test solution (R 84.2), add 10 ml of water and
apply GM 2,

Prepare a standard matching solution, using 1 ml of the
chloride SS It {1 ml & 0,001 % CH..

56

T N

R 84.3.4 lodate and nitrite

Dissolve 1 g of the sample in 10 ml of water, and add 0,10 ml of
potassium jodide solution (10 %), 1 ml of the chloroform (R 7)
and 1 ml of the acetic acid (R 1). Shake gently for 5 min.

The chloroform shall not acquire a pink or violet colour.

R 84.3.5 Phosphate
Take 40 ml of the test solution (R 84.2) and apply GM 4.

Prepare a standard matching solution, using 2 ml of the
phosphate SS 11 {2 ml & 0,000 5 % PO,

R 84.3.6 Sulfate

To 30 ml of the test solution (R 84.2), add 20 ml of the
hydrochloric acid (R 13), and evaporate to dryness. Dissolve
the residue in 20 ml of hydrochloric acid solution (20 %), and
again evaporate to dryness. Dissolve the residue in 20 ml of
water, filter if necessary and apply GM 3,

Prepare a standard matching solution, using 9 ml of the sulfate
SS {9 ml 2 0,003 % SOy.

R 84.3.7 Heavy metals

Take 20 ml of the test solution (R 84.2) and apply GM 7.
Prepare a standard matching solution, using 1 ml of the lead
SS i (1 ml & 0,0005 % Pb},

R 84.3.8 Iron

To 40 ml of the test solution (R 84.2) add 15 ml of the
hydrochloric acid (R 13), and evaporate to dryness. Dissolve
the residue in 15 ml of hydrochloric acid solution (20 %), and
again evaporate to dryness. Dissolve the residue in water and
dilute to 40 ml.

Take 20 ml of this solution and apply GM 8.1.

Prepare a standard matching solution, using 1 ml of the iron
SS Il {1ml = 0,0005 % Fe).

R 84.3.9 Ammonium

Take 40 ml of the test solution (R 84.2) and apply GM 10,

Prepare a standard matching solution, using 4 ml of the am-
monium SS |l (4 ml 2 0,001 % NH,).

o A
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1SO 6353-3 : 1987 (E)

R 84 Potassium nitrate

R 84.3.10 Calcium R 84.3.11 Sodium
Determine this element by AAS according to GM 29, using the Determine this element by FES according to GM 30, using the
following conditions: following conditions:
A Resonance
Element Corfrcer:tl;f_atlon Flame line El ¢ Concentration - Wavelength
ot solution nm emen of solution ame nm
Ca 2% Air-ethine 422,7 Na 1% Air-ethine 589,0
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R 85 Potassium sulfate
K2S04

Relative molecular mass: 174,27

R 85.1 Specification

Assay(KoSOy) .vvvviii i, 99,0 % min.

pH (6 % solution) .............. viesec.. BtO8 )
Total nitrogen (N) ... ovvreierannnanns 0,000 5 % max.
Chloride (Cl) .......cciviiiiiiinnan oo 0,0005 % max.
Arsenic{As) ...t 0,000 2 % max.
Calcium(Ca) ......ccviviiiiivrirnanans 0,01 % max.

Heavy metals (expressedasPb) ......... 0,000 5 % max.
Iron{Fe) ............. vivererenssneees 00005 % max.

Sodium{Na) .................. PR 0,03 % max.

R 85.2 Preparation of test solution

Dissolve 20 g of the sample in 160 ml of water and dilute to
200 ml. (The solution shall be clear and colourless.}

R 85.3 Tests

R 85.3.1 . Assay

Weigh, to the nearest 0,000 1 g, about 2 g of the sample and
dissolve in 50 ml of water. Pass this solution through a cation
exchange column (strongly acid) previously wash with water
until washings are neutral (diameter of the column: about
15 mm; height of the resin bed: about 30 cm). Wash with
water and titrate the combined eluate and washings with stan-
dard volumetric sodium hydroxide solution,

¢(NaOH) = 1 mol/I, using the phenolphthalein (IS 4.3.9*).

1,00 ml of sodium hydroxide solution,
c¢(NaOH) = 1,000 mol/l, corresponds to 0,087 135 g of K,SO,.
R 85.3.2 pH

Determine the pH of a 5 % solution of the sample according to
GM 31.1, using a calibrated pH meter.

R 85.3.3 Total nitrogen
Take 50 ml of the test solution (R 85.2) and apply GM 6.

Prepare a standard matching solution, using 2,5 mi of the
nitrogen SS Il (2,6 ml 2 0,0005 % N).

58

R 85.3.4 Chloride
Take 20 ml of the test solution (R 85.2) and apply GM 2.

Prepare a standard matching solution, using 1 ml of the
chloride SS Il {1 ml 2 0,0005 % Cl).

R 85.3.6 Arsenic
Take 10 mi of the test solution (R 85.2) and apply GM 11.

Prepare a standard matching solution, using 2 ml of the arsenic
SS il (2ml 2 0,0002 % As).
R 85.3.6 Calcium

Determine this element by AAS according to GM 29, using the
following conditions:

. Resonance
Element Concentration Flame line
of solution
nm
Ca 4% Air-ethine 422,7

R 85.3.7 Heavy metals
Take 20 ml of the test solution (R 85.2) and apply GM 7.

Prepare a standard matching solution, using 1 ml of the lead
SS i (1 ml = 0,0005 % Pb).

R 85.3.8 fron

Take 30 mi of the test solution (R 85.2) and apply GM 8.1,
Prepare a standard matching solution, using 1,5 ml of the iron
SS {1,565 ml 2 0,0005 % Fe).

R 85.3.9 Sodium

Determine this element by FES according to GM 30, using the
following conditions:

Ele-m ent Concentration - Wavelength
of solution ame nm
Na 1% Air-ethine 589,0

) +851903 004E7RS s |

COPYRI GHT 2000 International Organization For Standardization
I nformati on Handling Services, 2000



k353 PT 3-47

B 4551903 oouerea ¢

ISO 6353-3 : 1987 (E)

R 86 Potassium thiocyanate
"KSCN

Relative molecular mass: 97,18

R 86.1 Specification

Assay (KSCN) ... . ciiiiiiiiiievaanns 98,0 % min.
pH({(B%solution) ...................... 5,3 t0 8,5
Chloride (Cl) «...ovviveiivininnrinnnns 0,005 % max.
Sulfate(SO4) ..., 0,005 % max.
Sulfide(S) ........ccoiiiiia .... 0,001 % max.
Ammonium (NHg) ............ 000 PR 0,002 % max.
Copper(CU) ....ivniiiiiiiinnnnnnn. 0,000 5 % max.
fron{Fe) ........... e, 0,000 1 % max.
Lead (Pb) .............. e 0,000 5 % max.
Sodium(Na) ....... et 0,015 % max.
lodine-consuming substances )

(expressedas!) ..............c000l, 0,025 % max.
R 86.2 Tests

R 86.2.1 Assay

Weigh, to the nearest 0,000 1 g, about 0,3 g of the sample and
dissolve in 50 ml of water.

To this solution, add 6 ml of nitric acid solution (26 %) and
50,0 ml standard volumetric silver nitrate solution,

c{AgNOg) - = 0,1 mol/l, and titrate the excess silver nitrate with
standard volumetric ammonium thiocyanate solution,
c{NH4SCN) = 0,1 mol/l, using the ammonium iron({ll) sulfate
(IS 4.3.1%). - ’ : :

1,00 ml of silver nitrate solution, c(AgNO3) = 0,100 mol/Il,
corresponds to 0,009 718 g of KSCN.

R 86.2.2 pH

Determine the pH of a5 % solution of the sample according to
GM 31.1, using a calibrated pH meter.

R 86.2.3 Chloride

Dissolve 1 g of the sample with 1 g of ammonium nitrate in
20 ml of water, add 10 mi of the hydrogen peroxide (R 14) and
2 ml of sodium hydroxide solution (10 %). Warm and shake
carefully, After the reaction is finished, add another 10 ml of
the hydrogen peroxide (R 14), boil for 5 min, cool and add
10 ml of nitric acid solution (26 %) Apply GM 2.

Prepare a standard matching solution, using 5 ml of the
chloride SS It (6 ml & 0,005 % CI) and the quantities of
reagents used in the test.

R 86.2.4 Sulfate
Dissolve 2 g of the sample in 20 ml of water and apply GM 3.

Prepare a standard matching solution, using 1 ml of the sulfate
SS1 (1 ml = 0,006 % SO,).

R 86.2.6 Sulfide

Dissolve 2 g of thé sample in 20 ml of water, add 20 ml of the am-
monia solution (R 3} and 3 ml of silver nitrate solution (1,7 %).-

WARNING — Ammonlacal silver solution can be explosive;
the solution should therefore, be discarded immediately.

Compare any darkening with that produced by the similar treat-
ment of 2 ml of sulfide SS Il (2 ml 2 0,001 % S) prepared by
diluting freshly prepared sulfide SS |.

R 86.2.6 Ammonium

Dissolve 1 g of the sample in 756 ml of water and apply GM 10.
Prepare a standard matching solution, using 2 ml of the
ammonium SS 1 (2 ml = 0,002 % NHy).

R 86.2.7 Copper, iron and lead

Determine these elements by AAS according to GM 29, using
the following conditions:

Resonance

Element Concentré_:tion Flame line
of solution
nm
Cu Dissolve 15 g of the 324,7
sample in 150 ml of :
Fe water and apply solvent| Air-ethine 248,3
extraction  procedure| .
Pb according to GM 35 217,0 or 283,3

R 85.2.8 Sodium

Determine this element by FES according to GM 30, using the
following conditions:

Concentration Wavelength
Element of solution Flame nm
Na 4 % Air-ethine 589,0

R 86.2.9 lodine-consuming substances

Dissolve 5 g of the sample in 50 m! of water, add 1 ml of sulfuric
acid solution (10 %), 1 g of the potassium iodide (R 25) and
titrate with standard volumetric iodine solution,

c(1/2 1) = 0,01 mol/l, using the starch (IS 4.3.11%).

The volume of titrant shall not exceed 1 ml (1 ml 2 0,025 % ).

59
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ISO 6353-3 : 1987 (E)

R 87 2-Propanol
C3H7,0H

Relative molecular mass: 60,10

R 87.1 Specification : R 87.2.2 Density
Assay (C3HgO) ...... eeeriea e 99,7 % min. Apply GM 24.1.
Methanol (CHzOH) .............. 0,1 % max.
Density at20 °C ......... EREEEN - 0,784 t0 0,786 g/ml R 87.2.3 Residue after evaporation
Residue after evaporation .. ... «... 0,001 % max.
. o Take 100 g {127 ml) of the sample and apply GM 14.
Acidity (expressed in millimoles
of H*) ..... R 0,03/100 g max. The mass of the residue shall not exceed 1 mg.
lron{Fe) ....c.coiviiiiiiienannns 0,000 01 % max.
Reserve the residue for the determination of iron.
Carbonyl compounds (expressed
T3 01 © ) 0,005 % max.
Water (H.0) .....coovviniinnntn 0,1 % max. R 87.2.4 Acidity
Take 100 g (127 ml) of the sample and apply GM 13.1, titrating
R 87.2 Tests with standard volumetric sodium hydroxide solution,

c{NaOH) = 0,02 mol/l, and using bromothymol blue as in-
dicator.

R 87.2.1 Assay and methanol
The volume of titrant shall not exceed 1,5 ml.

Apply GM 34, using the following conditions:

Stationary phase ........ ++... Polyethylene glycol 87.2 Ir
400 or 1 600 _ R87.25 lron

SUPPOIt . ovviveniein e Wall-coated open Dissolve the residue of test (R 87.2.3) in 1 ml of hydrochlioric
tubular column ' acid solution (25 %) and 9 ml of water and apply GM 8.1.

(WCOT-column)
Prepare a standard matching solution, using 1 ml of the iron

Columnlength ............... 2510 50 m SS Il (1 ml = 0,000 01 % Fe).
Column internal diameter ...... 0,2 t0 0,3 mm
Columnmaterial .............. Glass '
R 87.2.6 Carbonyl compounds
Column temperature .......... 70 °C
Injection temperature ......... 160°C Take 1 g (1,3 ml) of the sample and apply GM 23.
Detection temperature ........ 180 °C Prepare a standard matching solution, using 5 m! of the car-
Typeofdetector .............. Flame ionization bonyl SS 1l (5'm! 2 0,005 % CO).
Carriergas .........cocvuuuenn Nitrogen
Flowrate .........o000vivnn.. 0,3 ml/min R 87.2.7 Water
Split ... Brerreeeeeneeeen 1:200 Take 7,8 g (10 ml) of the sample and apply GM 12, using 20 ml
Testportion ......vciveveunns 0,5 ul of the methanol (R 18) as the solvent.
60
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R 88 Sodium fluoride

- NaF

Relative molecular mass: 41,99

R 881 Specification

Assay (NaF) .....oveenennn. PR 99 % min.
Water-insoluble matter ................. 0,02 % max.
Acidity {expressed in millimolesof H+)} ...: 2,5/100 g max.-
Alkalinity {expressed in millimoles of OH-) 2/10(_) g max.
Chloride (Cl) ..... e R 0,003 % max.
Hexafluorosilicate (SiFgf ..... . ........s 0,1 % max.
Sulfate (SOy) .......ccooiiiiiiiiinnnn 0,01 % max.
Heavy metals {(expressedasPb} ......... 0,001 % max.
Iron{Fe) .....ccvuviiiiiniiii e 0,002 % max.
Loss after drying (at160 °C) ............ 0,3 % max.

R 88.2 Preparation of test and reference
solutions .

R 88.2.1 Test solution

To 7 g of the sample in a platinum dish add 10 ml of the
hydrochloric acid (R 13) and evaporate to dryness on a water
bath. Repeat this procedure three times, then dissolve the
residue in water, dilute to 50 ml and filter, if necessary.

R 88.2.2 Reference solution

To 2 g of the sample in a platinum dish add 5 ml of the sulfate
SS 1 (6 ml & 0,01 % SOy and proceed as described for the
preparation of the test solution (R 88.2.1), using the same
quantities of reagents.

R 88.3 Tests

R 88.3.1 Assay

Weigh, to the nearest 0,000 1 g, about 0,15 g of the sample
and dissolve in 26 ml of water. Pass this solution through anion
exchange column (diameter of the column: about 15 mm)
charged to a height of about 30 cm with Amberlite IR 120 (H +)

" cation exchange-resin previously washed with water until the -

washings are neutral. Wash with water and collect the eluate
and washings in a polyethylene beaker. Titrate with standard
volumetric sodium hydroxide solution, ¢(NaOH) = 0,1 mol/I,
using the phenolphthalein (IS 4.3.9*%).

1,00 ml of sodium hydroxide solution,
c{NaOH) = 0,100 mol/l, corresponds to 0,004 2 g of NaF.

R 88.3.2 Water-insoluble matter
Take 10 g of the sample and apply GM 1. -

The mass of the residue shall not exceed 2 mg.

R 88.3.3 Acidity or alkalinity

Dissolve 2 g of the sample in 60 ml of water in a platinum dish,
add 10 ml of potassium nitrate solution (30 %) and 0,3 ml of the
phenolphthalein (IS 4.3.9*%) and cool to 0 °C.

If the solution is colourless, titrate with standard volumetric
sodium hydroxide solution, ¢c(NaOH)} = 0,1 mol/l, until a pink
colour remains stable for 15 s. The volume of titrant shall not
exceed 0,5 ml.

If the solution shows a pink colour, titrate with standard
volumetric hydrochloric acid solution, ¢(HCI) = 0,1 mol/l,
until the solution is just colourless. The volume of titrant shall
not exceed 0,4 ml.

Reserve the solution for the test R 88.3.5.

R 88.3.4 Chloride

Dissolve 0,5 g of the sample in 20 ml of water, add 0,2 g of the
boric acid (R 50) and apply GM 2.

Prepare a standard matching solution, using 1,5 ml of the
chloride SS Il (1,5 ml 2 0,003 % CI).

R 88.3.5 Fluorosilicate

Take the solution obtained in test (R 88.3.3) and bring to boil-
ing. If the solution turns colourless, titrate with standard
volumetric sodium hydroxide solution, ¢{NaOH) = 0,1 mol/l,
until a permanent pink colour is produced.

1,00 ml of sodium hydroxide solution, ¢{NaOH) = 0,100 mol/I,
corresponds to 0,003 65 g of SiFg.

The volume of titrant shall not exceed 0,565 mil.

R 88.3.6 Suifate
Take 20 ml of the test solution (R 88.2.1) and apply GM 3.

Prepare a standard matching solution, using 20 ml of the
reference solution (R 88.2.2).

COPYRI GHT 2000 International Organization For Standardization
I nformati on Handling Services, 2000



ISO 6353-3 : 1987 (E)

'L353 PT 3-87

R 88 Sodium fluoride

R 88.3.7 Heavy metals

Dissolve 2 g of the sample in 55 ml of water by heating in a
platinum dish. Transfer this solution to a polyethylene beaker,
adjust to a pH-value between 3 and 4 using the acetic acid (R 1)
and dilute to 60 ml (solution A).

Take 40 ml of the solution A and apply GM 7.

Prepare a standard matching solution, using 10 ml of the solu-
tion A with 1 ml of the lead SS Il (1 m| £ 0,001 % Pb).

62

R 88.3.8 Iron

Take 10 ml of the test solution (R 88.2.1) and apply GM 8.1.
Prepare a standard matching solution, using 1 ml of the Iron
SS 1 (1 ml = 0,002 % Fe).

R 88.3.9 Loss after drying

Ignite 2 g of the sample‘ at 160 °C to constant mass.

The loss in mass shall not exceed 6 mg.
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R 89 Sodium hydrogen carbonate
S NaHCO3

Relative molecular mass: 84,01

R 89.1 Specification ]
Assay (NaHCO4F ... ......... P 99,5 % min.’

Chloride (Cl) .......... e i e 0,001 % max.
Phosphate and silicate - : '
(expressed as SiOy) ........ [ 0,005 % max. -
Sulfate (SO4) ......eivevinvincenree.. 0,003 % max.
Total nitrogen (N} ............. .. ... . 0,000 5 % max.
Calcium(Ca) ..voiivvreniiniiniennnnns 0,01 % max.
Heavy metals (expressedas Pb) ......... 0,000 5 % max,
Ilron(Fe) ......cvviiiiiiiiiiiiiinnnn, 0,000 5 % max.
Magnesium(Mg) ......... ... .ol 0,01 % max.
Potassium(K) .......... i 0,005 % max.
Substances reducing iodine :
{expressedasl) .........ccocvvnvnnn. 0,006 5 % max.

R 89.2 Preparation of test solution

Dissolve 20 g of the sample in 160 ml of boiling water and
neutralize with about 20 ml of the hydrochloric acid (R 13).
Heat just to boiling, cool, and dilute to 200 ml with water.

R 89.3 Tests

R 89.3.1 Assay

Weigh, to the nearest 0,000 1 g, about 3 g of the sample,
dissolve in 50 ml of water, and titrate with standard volumetric
hydrochloric acid solution, ¢(HCl) = 1 mol/Il, using the methyl
orange (IS 4.3.5%).

1,00 ml of hydrochloric acid solution, ¢(HCI) = 1,000 mol/I,
corresponds to 0,084 007 g of NaHCOg.

R 89.3.2 Chloride

Dissolve 1 g of the sample in 14 ml of water and 5 ml of nitric
acid solution (25 %) and apply GM 2.

Prepare a standard matching solution, using 1 ml of the
chloride SS Il {1 ml & 0,001 % CI).

R 89.3.3 Phosphate and silicate

To 10 ml of the test solution (R 89.2), add 5 ml of hexaammonium
heptamolybdate solution (10 %), dilute to 80 ml with water and
adjust to pH 1,8. Heat to boiling, cool, add 10 mi of the
hydrochloric acid (R 13) and extract with 50 ml of 4-methyl-2-
penhtanone. Wash the organic phase three times with 20 ml of
hydrochloric acid solution (0,5 %) and reduce with 0,2 ml of tin(Il)
chloride solution [2 % SnCly-2H,0 in hydrochloric acid (R 13)1.

The blue coloration of the organic phase shall not be more intense
than that of a similarly prepared standard matching solution, using
5 ml of the silicate SS 1l (6 ml 2 0,005 % SiO,).

R 89.3.4 Sulfate

Take .20 ml of the test solution (R 89.2) and apply GM 3.
Prepare a standard métching solution, using 6 ml of ~the sulfate
SS 11 (6 ml 2 0,003 % SO,).

R 89.3.5 Total nitrogen

Take 20 ml of the test solution (R 89.2), dilute to 140 ml with water
and apply GM 6.

Prepare a standard matching solution, using 1 ml of the nitrogen
SS {1 ml = 0,0005 % N).

R 89.3.6 Calcium

Determine this element by AAS according to GM 29, using the
following conditions:

. Resonance
Element Concentri'atlon Flame line
of solution
nm
Ca 4 % Air-ethine 422,7

R 89.3.7 Heavy metals
Take 20 ml of the test solution {R 89.2) and apply GM 7.

Prepare a standard matching solution, using 1 mi of the lead SS |l
{(1ml 2 0,0005 % Pb). ’

R 89.3.8 Iron
Take 20 mi of the test solution (R 89.2) and apply GM 8.1.

Prepare a standard matching solution, using 1 ml of the iron SS Il
{1 ml 2 0,0005 % Fe).

R 89.3.9 Magnesium

To 5 ml of the test solution (R 89.2), add 5 ml of sodium hydroxide
solution (27 %) and 0,2 ml of titan yellow1 solution {0,1 %)
ClI 19540.

After 5 min, the red coloration shall not be more intense than that
of a similarly prepared standard matching solution, using b ml of
the magnesium SS Il (6 ml 2 0,01 % Mag).

1) JUPAC name: disodium 6,6’ -dimethyl-2,2’ -(triazene-1,3-diyldi-p-phenylene)bisbenzothiazole-7-sulfonate.
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R 89 Sodium hydrogen carbonate

R 89.3.10 Potassium R 89.3.11 Substances reducing iodine

Dissolve 2 g of potassium fodide (R 25) in 200 ml| of water, add ~
2 ml of the starch (IS 4.3.11*) and add standard volumetric
iodine solution, ¢{1/2 1) = 0,1 mol/l, until a blue colour is
produced. Then add 10 g of the sample.

Determine this element by FES according to GM 30, using the
following conditions:

Eloment Concentration Flame Wavelength ) ] .
of solution nm If the blue colour disppears, it shall reappear after addition of
K 2% Air-othine 766.5 0,05 mi of standard volumetric iodine solution,
! c(1/215) = 0,1 mol/l.
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R 90 Sodium nitcéte
"7 NaNO3

Relative molecular mass: 84,99

R 90.1 Specificatior!
7 99 % min.

Assay(NaNOg) ...................... -

pH (6 % solution) ............. S ...  Bto8

Chloride (CI) ...... e ~< 70,001 % max.
lodate (I03) ............... PP ... 10,0006 % max.
-Nitrite (NOg) ......: eeceeieeieenee.oa.: 0,001 % max. -
‘Phosphate (PO, ................0...0. 0,000 5 % max.
Sulfate (SO4) . ...coiiiii i 0,003 % max.
Heavy metals (expressedasPb) ......... 0,000 5 % max.
lron(Fe) .....coiiiiiiiiiiiiiiinnannnn 0,000 5 % max.
Ammonium (NHg) ................ ..., 0,002 % max.
Calcium(Ca) ..........ccoiiiiviiiienn, 0,01 % max.

Potassium (K) 0,01 % max.

R 90.2 Prepération of test solution

Dissolve 20 g of the sample in 100 ml of water (the solution shall
be clear and colourless) and dilute to 200 ml.

R 90.3 Tests

R 90.3.1 Assay

Weigh, to the nearest 0,000 1 g, about 0,3 g of the sample,
dissolve in 50 ml of carbon dioxide-free water and pass the
solution through a cation-exchange column previously washed
with water until washings are neutral {(diameter of the column:
about 15 mm; height of the resin bed: about 30 cm). Titrate the
eluate with standard volumestric sodium hydroxide solution,
c{NaOH) = 0,1 mol/l, using the methyl red (IS 4.3.6*).

1,00 ml of sodium hydroxide solution, ¢(NaOH} = 0,100 mol/l,
corresponds to 0,008 499 g of NaNOQ3.

R 90.3.2 pH

Determine the pH of a 5 % solution of the sample accordihg to
GM 31.1, using a calibrated pH meter.

R 90.3.3 Chiloride

Take 10 ml of the test solution (R 90.2) add 10 ml! of water and
apply GM 2.

Prepare a standard matching solution, using 1 ml of the
chloride SS Il (1 ml & 0,001 % Cl).

| nt er nati onal
2000

\

R 90.3.4 lodate and nitrite

Dissolve 1 g of the sample in 10 ml of water,” and add 0,10 ml of
potassium iodide solution-(10 %), 1 ml of the chloroform (R 7)
and 1 ml of the acetic acid (R 1). Shake gently for 5 min.

The chloroform shall not acquire a pink or violet colour.

"R 90.3.5 Phosphate

Take 40 ml of the test solution (R 90.2) and apply GM 4.
Prepare a standard matching solution, using 2 ml of the
phosphate SS Il 2 ml & 0,000 5 % POy).

R 90.3.6 Sulfate

To 30 ml of the test solution (R 90.2) add 20 ml of the
hydrochloric acid (R 13), and evaporate to dryness. Dissolve
the residue in 20 mi of hydrochloric acid solution {20 %), and
again evaporate to dryness. Dissolve the residue in 20 m! of
water, filter if necessary, and apply GM 3.

Prepare a standard matching solution, using 9 m! of the suifate
SS (9 ml = 0,003 % SO,.

R 90.3.7 Heavy metals

Take 20 ml of the test solution (R 90.2} and apply GM 7.
Prepare a standard matching solution, using 1 ml of the lead

SS I (1 ml = 00005 % Pb).

R 90.3.8 Iron

To 40 ml of the test solution (R 80.2) add 15 ml of the
hydrochloric acid (R 13) and evaporate to dryness. Dissolve the
residue in 16 ml of hydrochloric acid solution (20 %), and again
evaporate to dryness. Dissolve the residue in water and dilute
to 40 ml.

Take 20 ml of this solution and apply GM 8.1.

Prepare a standard matching solution, using 1 mi of the iron
SS Il {1 ml 2 0,0005 % Fe).

R 90.3.9 Ammonium
Take 20 ml of the test solution (R 90.2) and apply GM 10.

Prepare a standard matching solution, using 4 ml of the am-
monium SS Il (4 ml 2 0,002 % NH,).

Organi zati on For Standardization




"L353 PT 3-87 l 4851903 004L7??L 7 l—

ISO 6353-3 : 1987 (E)

R 90 Sodium nitrate

R 80.3.10 Calcium R 90.3.11 Potassium

Determine this element by AAS according to GM 29, using the Determine this element by FES according to GM 30, using the
following conditions: following conditions:

c - Resonance
Element oncentration Flame line Concentration Wavelength
of solution am Element of solution Flame nm
Ca 2 % Air-ethine 422,7 K 4 % Air-ethine 766,5
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R 91 Sodium peroxidé
Na202

Relative molecular mass: 77,98

R 91.1 Specification

Assay (NaOg) ........... A 95 % min.
Chloride (CI) «...ovr ittt ienranan . 0,002 % max.
Phosphate (POg) ................count. 0,000 5 % max.
Sulfate (SO4) v.vvivviii iy, 0,001 % max.
Total nitrbgen (N) i 0,003 % max.
Aluminium (Al): ... ool e 0,005 % max.
Heavy metals (expressedasPb) ........- 0,002 % max.
lron{Fe} ............. e raeeeaaen 0,005 % max.

R 91.2 Preparation of test solution

In a polyethylene beaker add 20 g of the sample in small por-
tions to 100 mi of water and heat on a steam bath until the reac-
tion ceases. Cool, neutralize with about 63 mi of hydrochloric
acid solution (256 %), add 3 mi in excess and heat. Cool and
dilute to 200 ml with water. :

R 91.3 Tests

R 91.3.1 Assay

Weigh, to the nearest 0,000 1 g, about 0,5 g of the sample,
dissolve in small portions in about 400 ml of sulfuric acid (1 %)
in a 500 ml one-mark volumetric flask and dilute to the mark
with the same solvent,

Take 100,00 mi of this solution and titrate with standard
volumetric potassium permanganate solution,
¢(1/5 KMnOy4) = 0,1 mol/l, to a faint pink colour.

1,00 ml of potassium permanganate solution,

¢{1/6 KMnOy4) = 0,100 mol/l, corresponds to 0,003 898 9 g of
Na202.

R 91.3.2 Chloride

Dissolve 1 g of the sample in small portions in 30 ml of water
and & ml of nitric acid solution (25 %}. Heat for 2 min, cool and
apply GM 2.

Prepare a standard matching solution, using 5 ml of nitric acid
solution (25 %) and 2ml of the chloride SSIi (2ml = 0,002 % CI).

R 91.3.3 Phosphate
Take 50 ml of the test solution (R 91.2) and apply GM 4.

Prepare a standard matching solution, using 2,5 ml of the
phosphate SS 1 (2,56 ml = 0,000 5 % POy).

1) IUPAC name: 2',3,4',5,7-Pentahydroxyflavone.

R 91.3.4 Sulfate

Take 40 ml of the test solution (R 91.2) and apply GM 3,
without addition of 0,5 ml of hydrochloric acid solution (20 %).

Prepare a standard matching solution, using 0,4 ml of the
hydrochloric acid (R 13) and - 4 ml- of the sulfate SS I
{4 ml 2-0,001 % SO4).

R 91.3.5 Total nitrogen

Place 26 ml of water and 1 ml of the sulfuric acid {R 37) in a
platinum dish and with cooling add 1 g of the sample. Allow to
stand over night until decomposition is complete, dilute to
140 ml with water and apply GM 6.

Prepare a standard matching solution, using 1 mi of the sulfuric
acid (R 37) and 3 ml of the nitrogen SS 1I (3 ml 2 0,003 % N).

R 91.3.6 Aluminium

To 5 ml of the test solution (R 91.2), add 0,1 ml of acetic acid
solution (30 %), B ml of sodium acetate trihydrate solution
{20 %) and 10 ml of the methanol (R 18), and mix with 0,1 ml
of morin ClI 766601 solution [0,2 % in the methanol (R 18}1.

After 10 min, the green-yellow fluorescence under a UV lamp
shall not be more intense than that of a similarly prepared stan-
dard matching solution, using 2,5 ml of the aluminium SS Il
(2,6 ml 2 0,006 % Al).

R 91.3.7 Heavy metals

Take 20 ml of the test solution (R 91.2) and neutralize with am-
monia solution (10 %). Add 0,6 ml of acetic acid solution
(30 %) and 1 ml of ascorbic acid solution (1 %) and then
saturate with hydrogen sulfide.

The brown coloration shall not be more intense than that of a

similarly prepared standard matching solution, using 4 ml of
lead SS Il (4 ml 2 0,002 % Pb).

R 91.3.8 Iron

Take 5 ml of the test solution (R 91.2) and apply GM 8.1.

Prepare a standard matching solution using 2,5 ml of the iron
SS 1l (2,6 ml 0,005 % Fe).
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R 92 Starch, soluble
(CgH1005),

R 92.1 Specification

pH(2 % solution) ........covvvvivnnnn.. 6,0t0 7,5
Sensitivitytoiodine .................... To pass test
Substances reducing Fehling’s

reagent {(expressed as maltose) ........ 0,7 % max.
Loss after drying {at105 °C) ............ 13 % max.
Sulfatedash .........000v0s teeivrnesse 0,6 % max.

R 92.2 Preparation of tesi: solution

Prepare a paste of 2 g of the sample and 10 ml of water, add
90 ml of hot water and heat to boiling for 2 min (the solution
shall be almost clear and after cooling it may become opales-
cent or turbid but shall not gel).

R 92.3 Tests

R 92.3.1 pH

Determine the pH of the test solution (R 92.2) according to
GM 31.1, using a calibrated pH meter,

R 92.3.2 Sensitivity to iodine

Mix 2,5 ml of the test solution (R 92.2) with 97,6 ml of water
and 0,5 ml of standard volumetric iodine solution,
¢{1/215) = 0,01 mol/|.

The blue colour shall disappear after addition of 0,5 m! of stan-
dard volumetric sodium thiosulfate solution,

c(Na28203) = 0,01 mol/l.

R 92.3.3 Substances reducing Fehling’'s reagent
Take 10 g of the sample and shake with 100 m! of water for
15 min. After 12 h, filter through a sintered-glass filter crucible.
To B0 ml of the filtrate add 50 ml of Fehling's reagent and heat
to boiling for 2 min. Filter off the copper(l) oxide, wash with
water, ethanol and diethyl ether and dry at 105 °C to constant
mass.

The mass of the residue shall not exceed 50 mg (50 mg
Cu0 = 0,7 % maltose).

R 92.3.4 Loss after drying

Dry 1 g of the sample at 105 °C for 2 h.

The loss in mass shall not exceed 130 mg.

R 92.3.5 Sulfated ash
Take 1 g of the sample and apply GM 17.

The mass of the residue shall not exceed 5 mg.
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R 93

(+)-Tartaric acid

HOOC(CHOH)2COOH

Relative molecular mass: 150,09

R 93.1 - Specification

Assay (C4HgOg) «:vvvnneernnnennnnn. . 99,5.% min.
Chloride(Cl) ............:.. P, 0,000 5 % max.
Calcium(Ca) ............ccoiiiiat 0,002 % max.
Copper'(Cu) ................. PP 0,000 5 % max.
IONIFB) oottt i 0,000 5 % max.
Lead(Pb) .........ciiiiiiiiirivnannn. 0,000 6 % max.

Sulfatedash ..............cciiivennn. 0,01 % max.

R 93.2 Preparation of test solution 7

Dissolve 20 g of the sample in water and dilute to 200 ml (the
soluﬁ_gn shall pe cleg—_lr and colourless).

ﬁ 93;3 Tests

R 93.3.1 Assay -

Weigh, to the nearest 0,000 1 g, about 3 g of the sample,
dissolve in 50 ml of water and titrate with standard volumetric
sodium hydroxide solution, ¢(NaOH) = 1 mol/l, using the
phenolphthalein (IS 4.3.9%).

1,00 ml of sodium hydroxide solution, ¢{(NaOH) = 1,000 mol/I,
corresponds to 0,075 045 g of C4Hg0,.
R93.3.2 Chloride

Take 20 ml of the test solution (R 93.2), acidify with 1 ml of the
nitric acid (R 19) and apply GM 2. -

Prepare a standard matching solution, using 1 ml of the
chloride SS Il (1 ml = 0,0005 % Cl).

R 93.3.3 Calcium, copper and lead

~ Determine these elements by AAS according to GM 29, using

the following conditions:

s Resonance
Element Concentr?tlon Flame line
of solution

) . . nm
Ca 4 % 422,7
Cu Air-sethine 324,7

- 5 % - : <
Pb 217,0 or 283,3

R 93.3.4 Iron

Dissolve 0,05 g of potassium peroxodisulfate in ‘a mixture of
20 ml of the test solution (R 93.2), 30 ml of water and 6 ml of
the hydrochloric acid (R 13) and add 2 ml of ammonium thio-
cyanate solution (5 %). )

After 1 min, the red coloratior{ shall not'be more intense than
that of a similarly prepared standard matching solution, using
1 ml of the iron SS Il (1 ml = 0,0005 % Fe).

R 93.3.5 Sulfated ash

Take 10 g of the sample and apply GM 16.

The mass of the residue shall not exceed 1 mg.
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R 94 Trisodium citrate dihydrate
CsHsNa307.2H20

Relative molecular mass: 294,10

R 94.1 Specification

Assay (CgHgNaz07.2H50) ...... veverses 99,0 % min.
pH{B % solution) ........covvvinennns 7,51t 9,0
Totalnitrogen (N} ... . coiiiivnninnn. 0,001 % max.
Chiordde (CI} .....coviiviiiiiiinenannnn 0,001 % max.
Phosphate (POg) .......vvvvvuuns ceness 0,002 % max.
Sulfate (S04} . .ovvvvii i iiiiiiiannann, 0,005 % max.
Heavy metals (expressedasPb) ......... 0,0005 % max.
lron{Fe) .....cciviiiiiiinnnrnenrnnn 0,000 5 % max.

Readily carbonizable substances ."........ To pass test

R 94.2 Preparation of test and reference
solutions

R 94.2.1 Test solution |

Dissolve 20 g of the sample in water and dilute to 100 ml.

R 94.2.2 Test solution Il

To 7 g of the sample add 0,2 ml of trioxovanadate of am-
monium solution (1 %)} and 20 mi of the nitric acid (R 19) and
keep this mixture in a beaker on a boiling water bath until the
reaction has ceased. Evaporate to dryness. Add 10 mi of the
nitric acid (R 19) and repeat the decomposition and evapora-
tion on the water bath. Add 10 ml of hydrochloric acid solution
(20 %), evaporate to dryness and repeat this procedure once
again. Then dissolve the residue in a few millilitres of water,
containing 1 ml of hydrochloric acid solution (20 %), filter if
necessary and dilute to 50 ml with water.

R 94.2.3 Reference solution

To 2 g of the sample add 1 ml of the phosphate SS |
(1ml 2 0,002 % POy and 2,6 mi of the sulfate SS |
(2,6 ml = 0,006 % SO, and proceed as described for the
preparation of test solution 1l (R 94.2.2), using the same quan-
tities of reagents.

R 94.3 Tests

R 94.3.1 Assay

Weigh, to the nearest 0,000 1 g, about 0,2 g of the sample and
dissolve in 30 ml of the acetic acid (R 1).

To this solution add 0,4 ml of 1-naphtholbenzein!) solution
[0,1 % in the acetic acid (R 1)] and titrate with standard
volumetric perchloric acld solution, ¢(HCIO4) = 0,1 mol/I, in
the acstic acid (R 1), to a green colout.

1,00 ml of perchloric acid solution, ¢(HCIO4) = 0,100 mol/l,
corresponds to 0,009 803 g of CgHgNaz04.2H,0.
R 94.3.2 pH

Determine the pH of a 6 % solution of the sample according
GM 31.1, using a calibrated pH meter.

R 94.3.3 Total nitrogen

Dissolve 2 g of the sample in 140 ml of water and apply GM 6.
Prepare a standard matching solution, using 2 ml of the
nitrogen SS Il (2 ml 2 0,001 % N).

R 94.3.4 Chloride

Take 10 ml of the test solution I (R 84.2.1), dilute to 20 ml with
water and apply GM 2.

Prepare a standard matching solution, using 2 ml of the
chloride SS 1 (2 ml = 0,001 % Cl).

R 94.3.5 Phosphate

Take 20 mi of the test solution Il (R 94.2.2) and apply GM 4.
Prepare a standard matching solution, using 20 mi of the
reference solution (R 94.2.3). :

R 94.3.6 Sulfate

Take 10 ml of the test solution 1l (R 94.2.2) and apply GM 3.
Prepare a standard matching solution, using 10 ml of the
reference solution (R 84.2.3).

R 94.3.7 Heavy metals

Take 10 ml of the test solution Il (R 94.2.2), add 0,5 mi of water
and apply GM 7.

Prepare a standard matching solution, using 10 ml of the
reference solution (R 94.2.3) and 0,5 ml of the lead SS Il
(0,5 mt = 0,000 5 % Pb).

1} IUPAC name: 4-[a(4-hydroxy-1-naphthyl)benzylidenelnaphthalen-1{4H)-one.
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R 94 Trisodium citrate dihydrate

R 94.3.8 Iron

Take 12,5 ml of the test solution | (R 94.2.1), neutralize with
hydrochloric acid solution {25 %) and apply GM 8.1.

Prepare a standard matching solution, using 2,6 ml of the test
solution | (R 94.2.1} and 1 ml of the iron SS Il
{1 ml 2 0,000 56 % Fe).

R 94.3.9 Readily carbonizable substances

Take 0,6 g of powdered sample and apply GM 18, using 10 mi
of sulfuric acid (95 + 0,5 %) and heating the mixture at 110 °C
for 30 min.

The colour of the resulting solution shall not be more intense
than that of the standard solution G (see GM 18).

ral
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R95 Xylenel)
CgH4(CH3)2

Relative molecular mass: 106,17

R 95.1 Specification

ColourinHazenunits ............ 10 max.
Densityat20°C ................. 0,860 to 0,870 g/ml
Distillationinterval ............... 137 to 142 °C
{min. 95 % shall distil
within 3 °C)
Acidity (expressed in millimoles
Of HH) L it i it iieneanns 0,025/100 g max.
Alkalinity (expressed in millimoles
of OH-) .. .iiiiiiiiiinennnnen 0,025/100 g max.
Residue after evaporation ......... 0,002 % max.

Readily carbonizable substances ...
Sulfur compounds

To pass test

(expressedasS) ............... 0,003 % max.
Thiophene and homologues

(expressed as C4H4S) .......... To pass test

. {about 0,000 1 %)

Benzene (CgHg) ................. 0,1 % max.
Toluene{C;Hg) .....ovvvnevninntn 1 % max.
Water (H,0) ...... [P 0,03 % max.
R 95.2 Tests

R 95.2.1 Colour in Hazen units
Apply GM 36.

R 95.2.2 Density
Apply GM 24.1.

R 95.2,.3 Distillation interval
Apply GM 25.1.

R 95.2.4 Acidity or alkalinity

To 60 ml of the methanol (R 18) add 0,2 ml of bromothymol
blue solution and neutralize if necessary with either standard
volumetric sodium hydroxide solution, ¢(NaOH) = 0,01 mol/I,
or hydrochloric acid solution, c{(HCI} = 0,01 mol/l. Add 50 g
(58 ml) of the sample and titrate with either standard
volumetric sodium hydroxide solution, c{(NaOH) = 0,01 mol/I,
or the standard volumetric hydrochloric acid solution,
c¢(HCI) = 0,01 mol/I, to neutrality.

The volume of titrant shall not exceed 1,25 ml.

R 95.2.5 Residue after evaporation
Take 50 g (568 ml) of the sample and apply GM 14.

The mass of the residue shall not exceed 1 mg.

R 95.2.6 Readily carbonizable substances

Shake vigorously 12,9 g {16 ml) of the sample with 5 mi of
sulfuric acid solution (95,4 * 0,5 %) for 2 min and allow to
stand for 5 min.

The colour of the acid layer shall not be more intense than that
of the standard solution K (see GM 18).

R 95.2.7 Sulfur compounds
Take 2 g (2,3 ml) of the sample and apply GM 21.

Prepare a standard matching solution, using 6 ml of the sulfur
SS {1 (6 ml 2 0,003 % S).

R 95.2.8 Thiophene and homologues

Carefully add 5 ml of the sample to form a separate layer over
6 ml of the isatin (IS 4.3.4%)2) in a clean, dry test tube, and
allow to stand for 1 h.

No green or blue colour shall appear in the contact surface be-
tween the two liquids.

R 95.2.9 Benzene and toluene

Apply GM 34, using the following conditions:

Stationaryphase ............. 10 % of a mixture
(50/50) of didodecyl-
phthalate with bentone 34

Support ... ..iiiiir e Embacel [0,15 to 0,256 mm
(60 to 100 mesh ASTM)]

Columniength ............... 6m

Column internal diameter ...... 2 mm

Columnmaterial .............. Stainless steel

Column temperature .......... 100 °C

Injection temperature ......... 200 °C

Detection temperature ........ 250 °C

Type of detector .............. Thermal conductivity

Carriergas ......ccovvnvnvenns Helium

Flowrate ............cc00unnn 20 mi/min

Testportion ................. 5u

R 95.2.10 Water

Take 10 g (11,6 ml) of the sample and apply GM 12, using 20 ml
of the methanol (R 18} as the solvent.

1) This reagent is generally a mixture of the isomeric xylenes and ethylbenzene.

2} JUPAC name: indoline-2,3-dione.
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R 96 Zinc chloride
" ZnCly

Relative molecular mass: 136,30

R 96.1 Specification

Assay(ZnClg) . .oovniiiin i 98 % min.
Oxide chlor.ide_ {expressedasZn0O) ....... 1,2 % max.
Sulfate (SO4) .ovvvnteiiiiieiaanns 0,002 % max.
Totalnitrogen{N) ..................... 0,002 % max.
Cadmium(Cd) ........ ... oo vannn 0,000 5 % max.
Calcium(Ca) .........ccoviiiiiiinnnn, 0,001 % max.
Copper{Cu) ....cocviiiinninnnnnnn. 0,001 % max.
lron(Fe) «..oveireniinn i 0,000 5 % max.
Lead (Pb) .......cociiiiiiiiiiiiii., 0,001 % max.

Sodium(Na) ............ ... .. ... 0,005 % max.

R 96.2 Preparation of test solution

Dissolve 20 g of the sample in water, add a few drops of
hydrochloric acid solution ({256 %) to clarify the solution and
dilute to 100 ml (the solution shall be clear and colourless).

R 96.3 Tests

R 96.3.1 Assay

Weigh, to the nearest 0,000 1 g, about 0,3 g of the sample,
dissolve in 50 ml of water, and add a few drops of hydrochloric
acid solution (25 %) to clarify the solution. Add 3 g of
potassium sodium tartrate tetrahydrate, neutralize with the
ammonia solution (R 3) and add 1 ml in excess. Add 50 mg
of mordant black 11 (4.3.8*) and titrate with standard
volumetric EDTA solution, ¢{(EDTA) = 0,1 mol/l, to a blue
colour.

1,00 ml of EDTA solution, ¢{(EDTA) = 0,100 mol/l,
corresponds to 0,013 628 g of ZnCl,.

R 96.3.2 Oxide chloride

Weigh, to the nearest 0,000 1 g, about 10 g of the sample,
dissolve in 100 ml of water and titrate with standard volumetric
hydrochloric acid solution, ¢(HCI} = 1 mol/l, using the methyl
orange (IS 4.3.5%).

The volume of titrant shall not exceed 3 ml.

1,00 ml of hydrochloric acid solution, ¢{HCI) = 1,000 mol/I,
corresponds to 0,040 69 g of ZnO.

. R 96.3.3 Sulfate

Take 10 mi of the test solution (R 96.2) and apply GM 3.

Prepare a standard mat.ching solution, using 4 ml of the sulfate
SS 1l (4 ml = 0,002 % SO4).

R 96.3.4 Total nitrogen

Take 5 ml of the test solution (R 96.2), dilute to 140 ml with
water and apply GM 6.

Prepare a standard matching solution, using 2 ml of the
nitrogen SS Il (2 ml 2 0,002 % N).

R 96.3.5 Cadmium, copper and lead

Determine these elements by anodic stripping voltammetry
according to GM 33, using a solution of 1 g of the sample in
25 ml of hydrochloric acid solution (0,36 %).

Working electrode ............... Hg
Referenceelectrode .............. Ag/AgCl,
saturated KCI
Startingpotential ................ -0,75 VvV
Peak potentials .................. Cd: —0,55 V
Cu: -0,07V
Pb: —0,36 V
Evaluation ...................... By standard

solution additions

R 96.3.6 Calcium

Determine this element by AAS according to GM 29, using the
following conditions:

Resonance
Element Concentration Flame line
of solution

nm
4 % solution of the

Ca sample in hydrochloric Air-ethine 422,7

acid solution (2 %)
73

COPYRI GHT 2000 International Organization For Standardization
I nformati on Handling Services, 2000



L353 PT 3-87 B v851903 oosezay & f

1SO 6353-3 : 1987 (E)

R 96 Zinc chloride

R 96.3.7 Iron R 96.3.8 Sodium
Take 10 ml of the test solution (R 96.2) and apply GM 8.1. Determine this element by FES according to GM 30, using the
Before diluting to 50 ml add 10 ml of the ammonia solution following conditions:
(R 3).
&l Concentration E Wavelength

Prepare a standard matching solution, using 1 ml of the iron ement of solution ame nm
SS Il {1 ml 2 0,0005 % Fe). 4 % solution of the

Na sample in hydrochloric Air-ethine 589,0

acid solution (2 %)
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R 97 Zinc sulfate heptahydrate
ZnS04.7H20

Relative molecular mass: 287,56

R 97.1 Specification

Assay (ZnSO4.7H0) ... ... . ...l 99,5 % min.
pH(BE % solution) ................ont. 4,4 t0 6,0
Chloride (Cl) ..........iiiiiiaina.. 0,000 5 % max.
Total nitrogen(N) ............ccevvnnn. 0,001 % max.
Arsenic(As) ......ciiiiii i 0,000 05 % max.
Cadmium(Cd) ..., 0,000 5 % max.
Calcium(Ca) ......oviiviiiiiiaan, 0,001 % max.
Copper{Cu) ...cvvriririnnernnircnnnes 0,001 % max.
Iron(Fe) ......ociiiiiinniiniiiinnn 0,000 5 % max.-
Lead(Pb) ............. et 0,001 % max.
Manganese (Mn) .............. .. 0.... 0,000 3 % max.
Sodium(Na) ..........ciiiiiiiinnines 0,005 % max.

R 97.2 Preparation of test solution

Dissolve 50 g of the sample in water and dilute to 250 ml (the
solution shall be clear and colourless).

R 97.3 Tests

R 97.3.1 Assay

Weigh, to the nearest 0,000 1 g, about 0,7 g of the sample,
dissolve in 50 mi of water, and add 3 g of potassium sodium
tartrate tetrahydrate. Neutralize with the ammonia solution
(R 3} and add 1 ml in excess. Add 50 mg of mordant black 11
mixture (4.3.8%) and titrate with standard volumetric EDTA
solution, ¢(EDTA) = 0,1 mol/l, to a blue colour.

1,00 ml of EDTA solution, ¢c(EDTA) = 0,100 mol/l, corre-
sponds to 0,028 7564 g of ZnS04.7H50.

R 97.3.2 pH

Determine the pH of a 5 % solution of the sample according to
GM 31.1, using a calibrated pH meter.

R 97.3.3 Chloride
Take 25 ml of the test solution (R 97.2) and apply GM 2.

Prepare a standard matching solution, using 2,5 ml of the
chloride SS Il (2,6 ml = 0,000 5 % Cl).

R 97.3.4 Total nitrogen

Take 10 ml of the test solution (R 97.2), dilute to 140 ml with
water and apply GM 6. .

Prepare a standard matching solution, using 2 ml of the
nitrogen SS Il (2 ml 2 0,001 % N).

R 97.3.5 Arsenic

Take 50 m! of the test solution (R 97.2) and apply GM 11.
Prepare a standard matching solution, using 5 ml of the arsenic
SS Il (5 ml & 0,000 05 % As).

R 97.3.6 Cadmium, copper and lead

Determine these elements by anodic stripping voltammetry
according to GM 33, using a solution of 1 g of the sample in
25 ml of hydrochloric acid solution (0,36 %).

Workingelectrode ............... Hg
Referenceelectrode .............. Ag/AgCl,
saturated KCI
Starting potential ................ -0,75V
Peakpotentials .................. Cd: —0,55V
Cu: -0,07V
Pb: —0,36 V
Evaluation ..............coiven.n By standard

solution additions

R 97.3.7 Calcium and manganese

Determine these elements by AAS according to GM 29, using
the following conditions:

. Resonance
Element Concentr?tlon Elame line
of solution
nm
Ca . 422,7
Mn 4% Air-ethine 279.6

R 97.3.8 lIron

Take 20 ml of the test solution (R 97.2) and apply GM 8.1.
Before diluting to 50 ml add 10 ml of the ammonia solution
(R 3).

Prepare a standard matching solution, using 2 ml of the iron
SS Il (2ml =2 0,0005 % Fe).

R 97.3.9 Sodium

Determine this element by FES according to GM 30, using the
following conditions:

Wavelength

Concentration
Element of solution Flame nm
Na 4 % Air-ethine 589,0
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