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Foreword 

ISO (the International Organization for Standardization) is a worldwide federation of 
national Standards bodies (ISO member bedies). The work of developing International 
Standards is carried out through ISO technical committees. Every member body 
interested in a subject for which a technical committee has been authorized has the 
right to be represented on that committee. International organizations, governmental 
and non-governmental, in liaison with ISO, also take part in the work. 

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. 

International Standard ISO 6353/2 was developed by Technical Committee 
ISO/TC 47, Chemistry, and was circulated to the member bodies in August 1981. 

lt has been approved by the member bodies of the following countries : 
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followi w countries expressed disapproval of the docu ment 
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Switzerland 
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India 
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INTERNATIONAL STANDARD ISO 6353/2-1983 (E) 

Reagents for Chemical analysis - 
Part 2 : Specifications - First series 

1 Scope and field of application 

This part of ISO 6353 gives specifications and indicates the test 
methods to be used for checking conformity with these 
specifications for a first series of reagents used in analytical 
chemistry. 

This document should be read in conjunction with ISO 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 ISO 6353/1, clause 4, which 
describes the preparation of 

- Standard solutions (SS) at dilutions 1, II and Ill; 

- reagents solutions (RS); 

- indicator solutions (1s). 

In this part of ISO 6353, asterisked clause reference numbers 
refer to ISO 6353/1. 

2 Reagents (abbreviation : R), 
Specifications - First series 

General remark - In all tests involving comparison with a stan- 
dard matthing Solution, the result (for example colour inten- 
sity) obtained on the test Solution shall not be greater than that 
obtained on the specified Standard matthing solution. 
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ISO 6353/2-1983 (EI 

R 1 Acetic acid 
CH3COOH 

Relative molecular mass : 60,05 

R 1 .l Specification R 1.3.4 Copper and lead 

Assay KH,COOH) .................... 
Density : 1,05 g/ml 
Chloride (Cl) .......................... 
Sulfate (SO41 ......................... 
Copper (Cu) .......................... 
Iron (Fe) ............................. 
Lead(Pb) ............................ 
Dichromate-reducing substances 

(expressed as 0) .................... 
Residue after evaporation ............... 

99,7 % min. 

0,000 1 % max. 
0,000 2 % max. 
0,000 05 % max. 
0,000 1 % max. 
0,000 05 % max. 

0,008 % max. 
0,003 % max. 

R 1.2 Preparation of test solution 

To 100 g (95 ml) of the Sample, add 1 ml of sodium carbonate 
Solution (1 %) and evaporate to dryness on a boiling water 
bath. Dissolve the residue in a little water, add 1 ml of the 
hydrochloric acid (R I3), and dilute to 50 ml with water. 

R 1.3 Tests 

R 1.3.1 Assay 

Weigh, to the nearest 0,000 1 g, 2 to 3 g of the Sample, dilute 
with 50 ml of water and titrate with Standard volumetric sodium 
hydroxide Solution, c(NaOH) = 1 mol/l, using the phenol- 
phthalein (IS 4.3.9”). 

I,OO ml of sodium hydroxide Solution, c(NaOH) = 1,000 mol/l, 
corresponds to 0,060 05 g of CH$OOH. 

R 1.3.2 Chloride 

Dilute IO g (9,5 ml) of the Sample with water to 30 ml, and 
apply GM 2. 

Prepare a Standard matthing Solution, using IO ml of the 
chloride SS Ill (IO ml e 0,000 1 % Cl). 

R 1.3.3 Sulfate 

Take 12,5 ml of the test Solution (R 1.2) and apply GM 3. 

Prepare a Standard matthing Solution, using 5 ml of the sulfate 
SS II (5 ml e 0,ooo 2 % SO& 

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

I I Element 
Concentration 

of solution 
1 Flame ) Res$?~ 

Cu 

Pb 

Test solution (R 1.2) 

Test Solution (R 1.2) 
Air-acetylene 

R 1.3.5 Iron 

Take 5 ml of the test Solution (R 1.2) and apply GM 8.1. 

Prepare a Standard matthing Solution, using 1 ml of the iron 
SS II (1 ml e 0,000 1 % Fe). 

R 1.3.6 Dichromate-reducing substances 

To IO,00 ml of 4,90 g/l potassium dichromate Solution in a 
conical flask fitted with a ground glass stopper, add cautiously, 
while cooling and mixing, IO ml of the sulfuric acid (R 37) and 
cool to ambient temperature. 

Add IO g (9,5 ml) of the Sample and allow to stand for 1 h at 50 
+ 2 OC. Dilute to 50 ml with water, allow to cool to ambient 
temperature, add 5 ml of potassium iodide Solution (IO %) and 
titrate with Standard volumetric sodium thiosulfate Solution, 
c( Na2S203) = 0,05 mol/l, using the starch (IS 4.3.11”). 

Carry out in parallel a blank test. 

The dichromate-reducing substances, expressed as a percen- 
tage by mass as Oxygen, are given by the formula 

0,ooo 4 (V* - v,, x IO 

where 

VI is the volume, in millilitres, of Standard volumetric 
sodium thiosulfate Solution used for the determination; 

V2 is the volume, in millilitres, of Standard volumetric 
sodium thiosulfate Solution used for the blank test; 

0,000 4 is the mass, in grams, of Oxygen corresponding to 
I,OO ml of sodium thiosulfate Solution, c(Na$,O,) 
= 0,050 mol/l. 

R 1.3.7 Residue after evaporation 

Take 50 g (48 ml) of the Sample and apply GM 14. 

The mass of the residue shall not exceed 1,5 mg. 
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ISO 6353/2-1983 (EI 

R 2 Acetone 
CH3COCH3 

Relative molecular mass : 58,08 

R 2.1 Specif ication 

Assay KH,COCH,). . . . . . . . . . . . . . . . . . . 
Methanol (CH,OH) . . . . . . . . . . . . . . . . . . . 
Density : 0,787 to 0,793 g/ml 

99,5 % min. 
0,05 % max. 

Residue after evaporation . . . . . . . . . . . . . 
Acidity (expressed in millimoles of H + 1 . . 
Alkalinity (expressed in millimolesof OH - 1 
Permanganate-reducing substances 

0,001 % max. 
0,05/100 g max. 
0,05/100 g max. 

(expressed as 0) . . . . . . . . . . . . . . . . . . . 0,000 3 % max. 
Aldehydes (expressed as HCHO) . . . . . . . 0,002 % max. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0,3 % max. 

R 2.2 Tests 

R 2.2.1 Assay and methanol 

Apply GM 34, using the following conditions : 

Stationary Phase. ............. 10 % Carbowax 400 
Support ..................... Chromosorb G-AW-DMCS 

[0,125 to 0,150 mm 
(100 to 120 mesh ASTM)] 

Column length ................ 3 m 
Column internal diameter. ...... 2,5 mm 
Column material .............. Stainless steel or, 

preferably, glass 
Column temperature .......... 60 OC 
Injection temperature .......... 150 OC 
Detection temperature ......... 150 OC 
Type of detector .............. Flame ionization 
Carrier gas ................... Nitrogen 
Flow rate .................... 25 ml/min 
Test Portion .................. 0,5 pl 

R 2.2.2 Density 

Apply GM 24.1. 

R 2.2.3 Residue after evaporation 

Take 100 g (127 ml) of the Sample and apply GM 14. 

The mass of the residue shall not exceed 1 mg. 

R 2.2.4 Acidity 

Take 79 g (100 ml) of the Sample and apply GM 13.1, titrating 
with Standard volumetric sodium hydroxide Solution, 
c(NaOH) = 0,Ol mol/l, and using the phenolphthalein 
(IS 4.3.9”). 

The volume of titrant shall not exceed 4 ml. 

R 2.2.5 Alkalinity 

Take 79 g (100 ml) of the Sample and apply GM 13.1, titrating 
with Standard volumetric sulfuric acid Solution, 
c( 1/2 H2S04) = 0,Ol mol/l, and using the methyl red 
(IS 4.3.6”). 

The volume of titrant shall not exceed 4 ml. 

R 2.2.6 Permanganate-reducing substances 

Take 40 g (50 ml) of the Sample and apply GM 19.1, adding 
0,15 ml of 3,16 g/l potassium permanganate solution. Allow 
the test Solution to stand at 20,O + 0,5 OC for 15 min. 

. 

The pink colour shall not be completely discharged. 

R 2.2.7 Aldehydes 

Take 2 g (2,5 ml) of the Sample and apply GM 20. 

Prepare a Standard matthing Solution, using 4 ml of the for- 
maldehyde SS II (4 ml e 0,002 % HCHO). 

R 2.2.8 Water 

Take 7,9 g (10 ml) of the Sample, dilute to 30 ml with pyridine 
and apply GM 12. 
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ISO 6353/2-1983 (E) 

R 3 Ammonia solution (25 %) 
NH 3 

Relative molecular mass : 17,03 

R 3.1 Specification R 3.3 Tests 

Assay (NH,) . . . . . . . . . . . . . . . . . . . . . . . . . . 25 % min.1) 
Carbonate (expressed as C02) . . . . . . . . . . . 0,002 % max. 
Chloride (Cl) . . . . . . . . . . . . . . . . . . . . . . . . . . 0,000 05 % max. 
Phosphate (PO,) . . . . . . . . . . . . . . . . . . . . . . 0,000 2 % max. 
Silicate (expressed as SiO,) . . . . . . . . . . . . . 0,001 % max. 
Sulfate (S04) . . . . . . . . . . . . . . . . . . . . . . . . . 0,000 2 % max. 
Sulfide (S) . . . . . . . . . . . . . . . . . . . . . . . . . . . 0,000 02 % max. 
Calcium (Ca). . . . . . . . . . . . . . . . . . . . . . . . . . 0,000 1 % max. 
Copper(Cu) . . . . . . . . . . . . . . . . . . . . . . . . . . 0,OOOOl % max. 
Iron(Fe) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0,00002 % max. 
Magnesium (Mg) . . . . . . . . . . . . . . . . . . . . . . 0,000 1 % max. 
Lead(Pb) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0,00005 % max. 
Potassium (K) . . . . . . . . . . . . . . . . . . . . . . . . . 0,000 1 % max. 
Sodium (Na). . . . . . . . . . . . . . . . . . . . . . . . . . 0,000 5 % max. 
Permanganate-reducing substances 

R 3.3.1 Assay 

Place 25,00 ml of Standard volumetric sulfuric acid Solution, 
c( 1/2 H,SO,) = 1 mol/l, in a 100 ml conical flask fitted with a 
ground glass stopper and weigh to the nearest 0,000 1 g. 

Add about 1,2 g of the Sample and re-weigh to the nearest 
0,000 1 g. Add 2 drops of the mixed indicator Solution (R 3.2.3) 
and titrate the excess of acid with Standard volumetric sodium 
hydroxide Solution c(NaOH) = 1 mol/l. 

1,OO ml of sulfuric acid Solution, c(l/2 H,SO,) = 1,000 mol/l, 
corresponds to 0,017 03 g of NH,. 

R 3.3.2 Carbonate 

(expressed as 0) . . . . . . . . . . . . . . . . . . . . 0,000 8 % max. 
Residue after evaporation . . . . . . . . . . . . . . . 0,002 % max. 

Dilute 5 g (5,5 ml) of the Sample with 10 ml of carbon dioxide- 
free water and add 5 ml of a 4 % Solution of barium hydroxide 
octahydrate [Ba(OH)2.8H201. 

R 3.2 Preparation of test solutions and of 
mixed indicator solution 

R 3.2.1 Test solution I 

After 5 min, any turbidity in the test solution shall not be 
greater than that of a similarly prepared Standard matthing 
Solution using 10 ml of the carbonate SS II 
(10 ml 2 0,002 % CO& 

R 3.3.3 Chloride 

Evaporate 250 g (275 ml) of the samplel) to a volume of about 
10 ml. Acidify with the nitric acid (R 19) and dilute to 100 ml 
with water. 

Take 20 ml of the test Solution I (R 3.2.1) and apply GM 2. 

Prepare a Standard matthing Solution, using 2,5 ml of the 
chloride SS II (2,5 ml e 0,000 05 % Cl). 

R 3.2.2 Test solution II R 3.3.4 Phosphate 

Dissolve the residue after evaporation obtained in R 3.3.12 in 
0,5 ml of the hydrochloric acid (R 13) and dilute to 100 ml with 
water. 

Take 20 ml of the test Solution I (R 3.2.1) and apply GM 4. 

Prepare a Standard matthing Solution, using 10 ml of the 
Phosphate SS II (10 ml cz 0,000 2 % PO,). 

R 3.2.3 Mixed indicator Solution 
R 3.3.5 Silicate 

Mix 1 volume of methyl red Solution [0,2 % in 95 % (V/ V) 
ethanol] with 1 volume of methylene blue Solution [O,l % in 
95 % ( V/ V) ethanoll. 

Neutralize 20 g (22 ml) of the Sample with the hydrochloric acid 
(R 13), dilute to approximately 50 ml and apply GM 5. 

1) The same quality is also commercially available with an NH, content of about 30 % or 35 % and allowance should be made for this when prepar- 
ing test Solution 1. 
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ISO 6353/2-1983 (El 

R 3 Ammonia solution (25 %) 

Prepare a Standard matthing Solution, using 20 ml of the 
silicate SS II (20 ml ” 0,001 % SiO,). 

R 3.3.6 Sulfate 

Take 10 ml of the test Solution I (R 3.2.1) and apply GM 3. 

Prepare a Standard matthing Solution, using 5 ml of the sulfate 
SS II (5 ml ” 0,ooo 2 % SO& 

R 3.3.7 Sulfide 

To 50 g (55 ml) of the Sample, add 0,5 ml of the lead acetate 
(basic) (RS 4.2.10”). 

The brown coloration of the test Solution shall not be more 
intense than that of a similarly prepared Standard matthing 
Solution using 1 ml of the freshly prepared sulfide SS II 
(1 ml e 0,ooo 02 % SI. 

R 3.3.8 Calcium, topper, magnesium and lead 

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

I I Element 
Concentration 

of solution 
1 Flame ) ResFince 1 

Ca 

Cu H Mg 

Pb 

Test Solution II 
03 3.2.2) 

Air-acetylene 

I 422,7 I 
I I 

I 324,7 1 

R 3.3.9 Iron 

Evaporate 50 g (55 ml) of the Sample to dryness on a boiling 
water bath. Take up the residue in 0,5 ml of the hydrochloric 
acid (R 13) and apply GM 8.2. 

Prepare a Standard matthing Solution, using 10 ml of the iron 
SS Ill (10 ml ” 0,000 02 % Fe). 

R 3.3.10 Potassium and sodium 

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

Element 
I 

Concentration 
Flame 

Wavelength 
of Solution nm I 

K 

-i 
Test Solution II Oxygen- 

Na (R 3.2.2) acetylene 

R 3.3.11 Permanganate-reducing substances 

To 20 g (22 ml) of the Sample, add 20 ml water, mix thoroughly 
and acidify cautiously with 20 ml of sulfuric acid Solution 
(50 %). Add 0,2 ml of 3,16 g/l potassium permanganate solu- 
tion and boil for 5 min. 

The pink colour shall not be completely discharged. 

R 3.3.12 Residue after evaporation 

Take 100 g (110 ml) of the Sample and apply GM 14. 

The mass of the residue shall not exceed 2 mg. 

Retain this residue for the preparation of the test Solution II 
(R 3.2.2). 
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ISO 6353/2-1983 (EI 

R 4 Ammonium acetate 
CH3COONH4 

Relative molecular mass : 77,08 

R 4.1 Specification Prepare a Standard matthing Solution, using 10 ml of the test 
Solution and 1 ml of the chloride SS II (1 ml Q 0,000 5 % Cl). 

AssayKH&OONH& . . . . . . . . . . . . . . . . . . 99 % min. 
pH (5 % Solution) : 6,5 to 7,5 
Chloride (Cl) . . . . . . . . . . . . . . . . . . . . . . . . . . 0,060 5 % max. 
Nitrate (N03) . . . . . . . . . . . . . . . . . . . . . . . . . 0,001 % max. 
Sulfate (S04) . . . . . . . . . . . . . . . . . . . . . . . . . 0,002 % max. 
Copper (Cu) . . . . . . . . . . . . . . . . . . . . . . . . . . 0,000 5 % max. 
Iron (Fe) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0,000 5 % max. 
Lead (Pb) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0,060 5 % max. 
Sulfated ash . . . . . . . . . . . . . . . . . . . . . . . . . . 0,Ol % max. 

R 4.3.4 Nitrate 

Take 5 ml of the test Solution (R 4.2) and add 0,2 ml of brucine 
Solution (0,5 %) in the acetic acid (R 1) and, cautiously add 
while cooling and mixing, 10 ml of the sulfuric acid (R 37). 

The yellow coloration of the test Solution shall not be more in- 
tense than that of a similarly prepared Standard matthing solu- 
tion using 1 ml of the nitrate SS II (1 ml e 0,001 % NO,). 

R 4.3.5 Sulfate 

R 4.2 Preparation of test solution 

Dissolve 40 g of the Sample in 100 ml of water (the Solution 
shall be clear and colourless) and dilute to 200 ml. 

Take 10 ml of the test Solution (R 4.2) and apply GM 3. 

R 4.3 Tests 

Prepare a Standard matthing Solution, using 4 ml of the sulfate 
SS II (4 ml e 0,002 % SO& 

R 4.3.6 Copper and lead 

R 4.3.1 Assay 
Determine these elements by AAS according to GM 29, using 
30 g of the Sample and the following conditions : 

Weigh, to the nearest 0,000 1 g, about 1,5 g of the Sample and 
dissolve in about 20 ml of water. i---T Element 

Concentration 
of solution 1 Flame 1 ResFlnce 

To this Solution add a mixture, previously neutralized against 
the phenolphthalein (IS 4.3.9*), of 25 ml of formaldehyde solu- 
tion (35 %) and 25 ml of water. After 30 min, add 0,2 ml of the 
phenolphthalein IS and titrate with Standard volumetric sodium 
hydroxide Solution, c(NaOH) = 1 mol/l, to a faint pink colour. 

Cu 

Pb 

Test solution IR 4.2) 324,7 
Use the extraction Air-acetylene 
solvent in GM 35 217,0 or 283,3 

1,00 ml of sodium hydroxide Solution, c(NaOH) = 1,000 mol/l, 
corresponds to 0,077 08 g of CH,COONH,. 

R 4.3.7 Iron 

Take 20 ml of the test Solution (R 4.2) and apply GM 8.1. 

R 4.3.2 pH Prepare a Standard matthing Solution, using 2 ml of the iron 
SS II (2 ml e 0,000 5 % Fe). 

Determine the pH of a 5 % Solution of the Sample according to 
GM 31 .l, using a glass indicator electrode. R 4.3.8 Sulfated ash 

R 4.3.3 Chloride Take 10 g of the Sample and apply GM 16. 

Take 20 ml of the test solution (R 4.2) and apply GM 2. The mass of the residue shall not exceed 1 mg. 
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ISO 6353/2-1983 (EI 

R 5 Ammonium chloride 
N H&I 

Relative molecular mass : !3,49 

R 5.1 Specification 

Assay (NH&I) . . . . . . . . . . . . . . . . . . . . . . . . 99,5 % min. 
pH (5 % Solution) : 4,5 to 5,5 
Phosphate(PO& . . . . . . . . . . . . . . . . . . . . . . 0,000 5 % max. 
Sulfate (S04) . . . . . . . . . . . . . . . . . . . . . . . . . 0,002 % max. 
Calcium (Ca). . . . . . . . . . . . . . . . . . . . . . . . . . 0,001 % max. 
Iron (Fe) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0,000 2 % max. 
Magnesium (Mg) . . . . . . . . . . . . . . . . . . . . . . 0,001 % max. 
Potassium (K) . . . . . . . . . . . . . . . . . . . . . . . . . 0,005 % max. 
Sodium (Na). . . . . . . . . . . . . . . . . . . . . . . . . . 0,005 % max. 
Residue after ignition (at 650 “C) . . . . . . . . 0,05 % max. 

R 5.2 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 5.3 Tests 

R 53.1 Assay 

Weigh, to the nearest 0,000 1 g, about 1 g of the Sample and 
dissolve in about 20 ml of water. 

To this Solution add a mixture, previously neutralized against 
the phenolphthalein (IS 4.3.9*), of 25 ml of formaldehyde solu- 
tion (35 %) and 25 ml of water. After 30 min, add 0,2 ml of the 
phenolphthalein IS and titrate with Standard volumetric sodium 
hydroxide Solution, c(NaOH) = 1 mol/l, to a faint pink colour. 

1,00 ml of sodium hydroxide Solution, c(NaOH) = 1,000 mol/l, 
corresponds to 0,053 49 g of NH&I. 

R 5.3.2 pH 

Determine the pH of a 5 % Solution of the Sample according to 
GM 31 .l, using a glass indicator electrode. 

R 5.3.3 Phosphate 

Take 50 ml of the test Solution (R 5.21, add 30 ml of water and 
apply GM 4. 

Prepare a Standard matthing Solution, using 2,5 ml of the 
Phosphate SS II (2,5 ml e 0,060 5 % PO,). 

R 5.3.4 Sulfate 

Take 20 ml of the test Solution (R 5.2) and apply GM 3. . 

Prepare a Standard matthing Solution, using 4 ml of the sulfate 
SS II (4 ml e 0,062 % SO& 

R 5.3.5 Calcium and magnesium 

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

I I Element 
Concentration 

of Solution 
/ Flame / ResEnce 1 

Ca Fl Mg 
4% Air-acetylene 

l+/ 

R 5.3.6 Iron 

Take 20 ml of the test Solution (R 5.2) and apply GM 8.1. 

Prepare a Standard matthing Solution, using 0,4 ml of the iron 
SS II (0,4 ml G 0,000 2 % Fe). 

R 5.3.7 Potassium and sodium 

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

1 Element 1 
Concentration 

Flame 
Wavelength 

of Solution nm I 

4 % Oxygen- 766,5 

acetylene 589,0 

R 5.3.8 Residue after ignition 

Take 2 g of the Sample and apply GM 15. 

The mass of the residue shall not exceed 1 mg. 
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R 6 Barium chloride dihydrate 
BaC12.2H20 

Relative molecular mass : 244,28 

R 6.1 Specif ication 

Assay (BaC1,.2H,O) . . . . . . . . . . . . . . . . . . . 99,0 % min. 
pH (5 % Solution) : 5 to 8 
Total nitrogen (N) . . . . . . . . . . . . . . . . . . . . . 0,002 % max. 
Calcium (Ca). . . . . . . . . . . . . . . . . . . . . . . . . . 0,05 % max. 
Iron (Fe) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0,000 2 % max. 
Lead (Pb) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0,001 % max. 
Potassium (K). . . . . . . . . . . . . . . . . . . . . . . . . 0,005 % max. 
Sodium (Na). . . . . . . . . . . . . . . . . . . . . . . . . . 0,Ol % max. 
Strontium (Sr) . . . . . . . . . . . . . . . . . . . . . . . . 0,05 % max. 

R 6.2 Tests 

R 6.2.1 Assay 

Weigh, to the nearest 0,000 1 g, about 0,2 g of the Sample and 
dissolve in about 100 ml of hot water. 

To this Solution, add 100 ml of the methanol (R 18) and 10 ml 
of the ammonia Solution (R 3) and titrate with Standard 
volumetric EDTA Solution, c(EDTA) = 0,l mol/l, using the 
methylthymol blue mixture (4.3.7”). 

1,00 ml of EDTA Solution, c(EDTA) = 0,100 mol/l, cor- 
responds to 0,024 43 g of BaCl,.2H,O. 

R 6.2.2 pH 

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

R 6.2.3 Total nitrogen 

Dissolve 1 g of the Sample in 140 ml of water and apply GM 6. 

Prepare a Standard matthing Solution, using 2 ml of the 
nitrogen SS II (2 ml 2 0,002 % N). 

R 6.2.4 Calcium, iron, lead and strontium 

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

Element 
Concentration 

of Solution 
Flame 

Resonance 
line 
nm 

Ca 

Fe 

Pb 

Sr 

2% 422,7 

10 % 248,3 
Use the extraction Air-acetylene 
solvent in GM 35 217,0 or 283,3 

2% 460,7 

R 6.2.5 Potassium and sodium 

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

1 Element 1 
Concentration 

Flame 
Wavelength 

of Solution nm I 

K 

t-i Na 
2% Oxygen- 

acetylene l-GEZ-j 
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R 7 Chloroform 
CHC13 

Relative molecular mass : 11938 

R 7.1 Specification 

Assay(CHC13) . . . . . . . . . . . . . . . . . . . . . . 99 % min. 
Ethanol (stabilizer) . . . . . . . . . . . . . . . . . . . 0,3 to 1,0 % 
Density : 1,471 to 1,484 g/ml 
Residue after evaporation . . . . . . . . . . . . . 0,001 % max. 
Acidity (expressed in millimoles of H + ) . 0,03/100 g max. 
Readily carbonizable substances . . . . . . . To pass test 
Carbonyl compounds (expressed as CO) 0,005 % max. 
Free chlorine . . . . . . . . . . . . . . . . . . . . . . . . 0,060 5 % max. 
Chloride (Cl) . . . . . . . . . . . . . . . . . . . . . . . . 0,000 1 % max. 
Metallic impurities . . . . . . . . . . . . . . . . . . . To pass test 

R 7.2 Test 

R 7.2.1 Assay and ethanol 

Apply GM 34, using the following conditions : 

Stationary Phase. . . . . . . . . . . . . . 20 % bis(2-ethylhexyl) 
sebacate 

Support . . . . . . . . . . . . . . . . . . . . . Chromosorb W 
IO, 18 to 0,25 mm 60 to 
80 mesh ASTM)] 

Column length. . . . . . . . . . . . . . . . 2 m 
Column internal diameter. . . . . . . 5 mm 
Column material . . . . . . . . . . . . . . Stainless steel 
Column temperature . . . . . . . . . . 60 OC 
Injection temperature . . . . . . . . . . 150 OC 
Detection temperature . . . . . . . . . 200 OC 
Type of detector . . . . . . . . . . . . . . Thermal conductivity 
Carrier gas . . . . . . . . . . . . . . . . . . . Helium 
Flow rate . . . . . . . . . . . . . . . . . . . . 50 ml/min 
Test Portion . . . . . . . . . . . . . . . . . . 5 pl 

R 7.2.2 Density 

Apply GM 24.1. 

R 7.2.3 Residue after evaporation 

Take 100 g (68 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 7.2.4 Acidity 

Take 74 g (50 ml) of the Sample and apply GM 13.2, 
titrating with Standard volumetric sodium hydroxide Solution, 

c(NaOH) = 0,Ol mol/l, and using the phenolphthalein 
(IS 4.3.9”). 

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

R 7.2.5 Readily carbonizable substances . 

Vigorously Shake 20 ml of the Sample with 15 ml of sulfuric acid 
(95,O + 0,5 %) and 0,2 ml of formaldehyde Solution [4O % 
(V/ V)] in a glass cylinder fitted with a ground glass stopper for 
3 min. Allow the mixture to stand at room temperature for 
30 min. 

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

R 7.2.6 Carbonyl compounds 

Dilute 3 g (2 ml) of the Sample to 15 ml with the carbonyl-free 
methanol (RS 4.2.11”). Take 2 ml of this Solution and apply 
GM 23. 

Prepare a Standard matthing Solution, using 2 ml of the car- 
bonyl SS II (2 ml e 0,005 % COL 

R 7.2.7 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 US 4.3.11”) in a con- 
ical flask fitted with a ground glass stopper for 2 min. If either a 
blue or a violet colour is obtained, titrate with Standard 
volumetric sodium thiosulfate solution,c(Na2S203) = 
0,Ol mol/l, shaking after each addition. 

The volume of titrant shall not exceed 0,5 ml. 

R 7.2.8 Chloride 

To 10 g (6,8 ml) of the Sample in a separating funnel, add 20 ml 
of water and 1 ml of nitric acid Solution (25 %). Shake for 
1 min, allow the liquid phases to separate and reject the lower 
(chloroform) Phase. Filter the aqueous Phase through a 
chloride-free filter Paper, add 1 ml of approximately 17 g/l 
silver nitrate solution and allow to stand for 2 min. 

Any opalescence shall not be greater than that of a similarly 
prepared Standard matthing Solution, using 1 ml of the chloride 
SS II (1 ml G 0,ooo 1 % Cl). 

R 7.2.9 Metallic impurities 

To 50 ml of the Sample, add 0,l ml of a 0,l % Solution of 
dithizone in chloroform. 

The colour of the test Solution shall be green or bluish-green. 
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R 8 Citric acid monohydrate 
&HgO7.H20 

Relative molecular mass : 210,14 

R 8.1 Specification R 8.3 Tests 

Assay (C6H807.H20) ................... 99,5 % min. 
Chloride (Cl) .......................... 0,000 5 % max. 
Oxalate (C204) ........................ 0,05 % max. 
Phosphate (PO,) ...................... 0,001 % max. 
Sulfate (SOJ) ......................... 0,005 % max. 
Copper (Cu) .......................... 0,000 5 % max. 
Iron (Fe) ............................. 0,000 5 % max. 
Lead(Pb) ............................ 0,000 5 % max. 
Readily carbonizable substances ......... To pass test 
Sulfated ash .......................... 0,02 % max. 

R 8.2 Preparation of test solutions and of 
reference Solution 

R 8.2.1 Test Solution I 

Dissolve 5 g of the Sample in a small amount of water and dilute 
to 50 ml. 

R 8.2.2 Test Solution II 

To 7 g of the Sample, add 0,2 ml of ammonium vanadate solu- 
tion (1 % 1, and 15 ml of the nitric acid (R 19). Digest in a 
covered beaker on a boiling water bath until the reaction 
ceases; remove the cover and evaporate to dryness. 

Add 10 ml of the nitric acid (R 19) and repeat the digestion and 
evaporation. Add 5 ml of hydrochloric acid Solution (20 %) and 
evaporate to dryness. Dissolve the residue in a small amount of 
water containing 1 ml of hydrochloric acid Solution (20 %), 
filter if necessary and dilute to 50 ml. 

R 8.2.3 Test Solution Ill 

Dissolve the residue obtained in R 8.3.9 (sulfated ash), con- 
tained in the crucible or dish used, in 10 ml of hydrochloric acid 
Solution (10 %). Cover the Container, digest on a boiling water 
bath for 10 min, and dilute to 50 ml. 

R 8.2.4 Reference Solution 

To 2 g of the Sample, add 5 ml of the Phosphate SS I 
(5 ml Q 0,001 % P04) and 2,5 ml of the sulfate SS I 
(2,5 ml e 0,095 % SO41 and proceed as for the preparation of 
the test Solution II, using the same quantities of all the 
reagents. 

R 8.3.1 Assay 

Weigh, to the nearest 0,000 1 g, about 2,5 g of the Sample and 
dissolve in 100 ml of water. 

To this Solution, add 2 drops of the phenolphthalein (IS 4.3.9”) 
and titrate with Standard volumetric sodium hydroxide Solution, 
c(NaOH) = 1 mol/l, to a pink colour that persists for 3 min. 

1,00 ml of sodium hydroxide Solution, c(NaOH) = 1,000 mol/l, 
corresponds to 0,070 05 g of C,H,O,.H,O. 

R 8.3.2 Chloride 

Take 20 ml of the test Solution I (R 8.2.1) and apply GM 2. 

Prepare a Standard matthing Solution using 1 ml of the chloride 
SS II (1 ml e 0,000 5 % Cl). 

R 8.3.3 Oxalate 

Dissolve 0,2 g of the Sample in 10 ml of water and apply 
GM 22. 

Prepare a Standard matthing Solution, using 10 ml of the ox- 
alate SS II (10 ml e 0,05 % &O,). 

R 8.3.4 Phosphate 

Take 20 ml of the test Solution II (R 8.2.2) and apply GM 4. 

Prepare a Standard matthing Solution, using 20 ml of the 
reference Solution (R 8.2.4) (20 ml il 0,001 % PO,). 

R 8.3.5 Sulfate 

Take 10 ml of the test Solution II (R 8.2.2) and apply GM 3. 

Prepare a Standard matthing Solution, using 10 ml of the 
reference Solution (R 8.2.4) (10 ml e 0,005 % SO,). 

R 8.3.6 Copper and lead 

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

Concentration 
of Solution 

/ Flame 1 ResFlnce 1 

Cu 

Pb 

Test Solution I II 
(R 8.2.3) 

Air-acetylene 
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R 8 Citric acid monohydrate 

R 8.3.7 Iron 

Take 20 ml of the test Solution I (R 8.2.1) and apply GM 8.1. 

The colour of the resulting Solution shall not be more intense 
than that of the Standard Solution G (see GM 18). 

Prepare a Standard matthing Solution, using 1 ml of the iron 
SS II (1 ml e 0,000 5 % Fe). 

R 8.3.9 Sulfated ash 

R 8.3.8 Readily carbonizable substances 

Take 0,3 g of powdered Sample and apply GM 18, using 10 ml 
of sulfuric acid Solution (95 + 0,5 %) and heating the mixture 
at 110 OC for 30 min. 

Take 10 g of the Sample and apply GM 16. 

The mass of the residue shall not exceed 2 mg. 

Retain this residue for the preparation of the test Solution Ill 
(R 8.2.3). 
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