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INTERNATIONAL STANDARD

1SO 6353/2-1983 (E)

Reas
Part

1 Scd

This part
methods
specifica

chemistry.

This doc
which d¢

pe and field of application

of ISO 6353 gives specifications and indicates the test
to be used for checking conformity with these
ions for a first series of reagents used-in\analytical

iment should be read in conjunctien‘with ISO 6353/1
scribes the general test methods) (GM) applicable to

the requirements of the reagent specifications and gives such

general i
standard

Particula
describeg

hformation as is required for the correct use of the

attention is drawn to 1SO 6353/1, clause 4, which
the preparation of

tandard.solutions (SS) at dilutions |, Il and IlI;

gents for chemical analysis —
2 : Specifications — First series

— reagents solutions (RS);
— indicator solutions (IS).

In this part of ISO 6353, asterisked clause re|
refer to 1ISO 6353/1.

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

General remark — In all tests involving compa
dard matching solution, the result (for exan
sity) obtained on the test solution shall not be
obtained on the specified standard matching

ference numbers

rison with a stan-
ple colour inten-
greater than that
solution.
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R 1 Acetic acid
CH3COOH

Relative molecular mass : 60,05

R 1.1 Specification

R 1.3.4 Copper and lead

Assay (CH3COOH) .................... 99,7 % min Determine these elements by AAS according to GM 29, using

Density : 1,06 g/ml the following conditions :

Chloride (Cl) ... {...................... 0,000 1 % max ™

Sulfate (SO,) .. ...................... 0,000 2 % max. Element C°'f‘°e';t?ti°" Flame £ ?::nce
. utio

Copper (Cul .« oo 0,000 05 % max. oF sotution pm

ron(Fe) ...... . ..................... 0,000 1T % max. Cu Test solution (R 1.2) . 3p4,7

Air-acetylene
Lead (Pb) .....|.... .. .. ... ... ... ..... 0,000 05 % max. Pb Test solution (R 1.2) 217,0lor 283,3
Dichromate-redufing substances
(expressedas®) .................... 0,008 % max.
Residue after evaporation............... 0,003 % max. R13.5 Iron

R 1.2 Prepa

To 100 g (95 ml)
solution (1 %) 4
bath. Dissolve t
hydrochloric acid

R 1.3 Tests

R 1.3.1 Assay

Weigh, to the ng
with 50 ml of waf
hydroxide soluti
phthalein (IS 4.3

1,00 ml of sodiur
corresponds to 0

ration of test solution

of the sample, add 1 ml of sodium carbonate
nd evaporate to dryness on a boiling water
he residue in a little water, add 1 ml of the
(R 13), and dilute to 50 ml with water.

arest 0,000 1 g, 2 to 3 g of the;Sample, dilute
er and titrate with standardvoelumetric sodium
bn, c(NaOH) = 1 molZk,~tsing the phenol-
9*).

h hydroxide solutien, c(NaOH) = 1,000 mol/I,
060 05 g of CH3COOH.

R 1.3.2 Chlo

ide

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

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

R 1.3.6 oDichromate-reducing substances

To 10,00 ml of 4,90 g/I potassium dichromate solufion in a
conical flask fitted with a ground glass stopper, add cqutiously,
while cooling and mixing, 10 ml of the sulfuric acid (R 37) and
cool to ambient temperature.

Add 10 g (9,5 ml) of the sample and allow to stand for|1 h at 50
+ 2 °C. Dilute to 50 ml with water, allow to cool to] ambient
temperature, add 5 ml of potassium iodide solution (10 %) and
titrate with standard volumetric sodium thiosulfate [solution,
c(Nay,S,03) = 0,05 mol/I, using the starch (IS 4.3.11F).

Carry out in parallel a blank test.

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

0,0004(V2 - V1) x 10

where

Dilute 10 g (9,5 ml) of the sample with water to 30 mi, and

apply GM 2.

Prepare a stand
chloride SS Il (1

ard matching solution, using 10 ml of the
Oml =2 0,0001 % CI).

R 1.3.3 Sulfate

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

Prepare a standard matching solution, using 5 ml of the sulfate
SS 11 (5ml 2 0,000 2 % SO,).

2

V., is the volume, in millilitres, of standard volumetric

sodium thiosulfate solution used for the determination;

V, 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

1,00 mi of sodium thiosulfate solution, c(Na,S,03)
= 0,050 mol/I.

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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R 2 Acetone
CH3COCH3

Relative molecular mass : 58,08

R 2.1 Specification

R 2.2.3 Residue after evaporation

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

Assay (CH3COCH3) . .................. 99,5 % min.
Methanol (CHaOH) . .................. 0,05 % max.
Density :|0,787 to 0,793 g/ml

Residue 3fter evaporation ............. 0,001 % max.

Acidity (gxpressed in millimolesof H+) .. 0,05/100 g max.
Alkalinityl(expressedin millimolesofOH-) 0,05/100 g max.
Permanghnate-reducing substances

(expregsedasO) ................... 0,000 3 % max.
Aldehydds (expressed as HCHO) ....... 0,002 % max.
Water . |........oii 0,3 % max.

R 2.2 |Tests

R 2.2.1| Assay and methanol
Apply GM 34, using the following conditions :

Stationafyphase . ............. 10 % Carbowax 400
Support|.........oiiii Chromosorb G-AW-DMES
[0,125 to 0,150 mm
(100 to 120 mesh-ASTM)]

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

Column internal diameter. ... ... 2,5 mm

Column aterial .............. Stainless: steel or,
preferably, glass

Column femperature .......... 60°C

Injection|temperature .......... 150 °C

Detectioh temperature . . . ... .. 150 °C

Type of detector . ....... .00 Flame ionization

Carriergfls .......... V... Nitrogen

Flowratg .......... N7~ ...... 25 mi/min

Testporfion ... SN ......... 0,5 ul

R 2.2.2| Density

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 splution,

c¢(NaOH) = 0,01 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 solutiof,
cl1/2 Hy,S0O4) = 0,01 mol/l, and using the m¢thyl red
(1S 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 &M 19.1, adding
0,15 ml of 3,16 g/l potassium permanganatq solution. Allow
the test solution to stand at 20,0 + 0,5 °C f¢r 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 matching solution, using| 4 ml of the for-
maldehyde SS Il (4 ml 2 0,002 % HCHO).

R 2.2.8 Water

Apply GM 24.1.

Take 7,9 g (10 ml) of the sample, dilute to 30 ml with pyridine
and apply GM 12.
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R 3 Ammonia solution (25 %)
NH;
Relative molecular mass : 17,03
R 3.1 Specification R 3.3 Tests
9 in.1
Assay (NHgz) .......... ... ...l 25 % min. R3.3.1 Assay
Carbonate (expressedas CO5) ........... 0,002 % max.
Chloride (Cl) ... .[....... ... ... L., 0,000 05 % max. Place 25,00 ml of standard volumetric sulfuric acid. solution,
Phosphate (POg) | ..................... 0,000 2 % manx. c(1/2 H;S04) = 1 mol/l, in a 100 ml conical flask{fittdd with a
Silicate (expressefi as SiO,) ............. 0,001 % max. ground glass stopper and weigh to the nearest 0)000 [1 g.
Sulfate (804) Y 0,000 2 % max. Add about 1,2 g of the sample and re-weigh to thd nearest
Sulfide(S) ..... ... ... 0,000 02 % max. 0,000 1 g. Add 2 drops of the mixed indicator solution [R 3.2.3)
Calcium(Ca)....|............ .. .. ... .. 0,000 1 % manx. and titrate the excess of acid with staidard volumetrid sodium
Copper(Cu) ....|.......... . 0,000 01 % max. hydroxide solution ¢(NaOH) = 1.moel/I.
Iron(Fe) ....... ..ol 0,000 02 % max. 1,00 ml of sulfuric acid solution), c(1/2 H,SO,4) = 1,040 mol/I,
Magnesium (Mg)|...................... 0,000 1 % max. corresponds to 0,017 03 g-of NH,.
Lead(Pb) ......|...................... 0,000 05 % max.
Potassium (K)...|...................... 0,000 1 % max. R 3.3.2 Carbonate
Sodium(Na)....|..................... 0,000 5 % max. _ ] o
Permanganate-reflucing substances Dilute 5 g (5,5.ml) of the sample with 1.0 mi of cgrbon dlox|Qe-
(expressed as d) 0.000 8 % max free water and’add 5 ml of a 4 % solution of barium hydroxide
p oo ’ ° ’ octahydrate [Ba(OH),.8H,0].

Residue after evaporation............... 0,002 % max.

After*5 min, any turbidity in the test solution shall not be

greater than that of a similarly prepared standard matching

R 3.2 Prepa

ation of test solutions and of

mixed indicator solution

R 3.2.1 Test

Evaporate 250 g
10 mi. Acidify wi

olution |

275 ml) of the sample!) to a volume of about
th the nitric acid (R 19) and dilute to 100 ml

solution using 10 ml of the carbonate SS Il
(10 ml 2 0,002 % CO,).

R 3.3.3 Chloride
Take 20 ml of the test solution | (R 3.2.1) and apply (

Prepare a standard matching solution, using 2,56 m|

M 2.

of the

with water.

R 3.2.2 Test solution Il

Dissolve the resique after evapordtion obtained in R 3.3.12 in
0,5 ml of the hydgochloric acid (R"13) and dilute to 100 ml with
water.

R 3.2.3 Mixecll indicator solution

chloride SS 11 (2,5 ml = 0,000 05 % Cl).

R 3.3.4 Phosphate
Take 20 mi of the test solution | (R 3.2.1) and apply GM 4.

Prepare a standard matching solution, using 10 m| of the

phosphate SS 1l (10 ml 2 0,000 2 % POy,).

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

R—3-3:5Sliicate

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 |.
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R 3 Ammonia solution (25 %)

Prepare a standard matching solution, using 20 ml of the R 3.3.9 Iron

silicate SS 11 (20 ml 2 0,001 % SiO,).
Evaporate 50 g (565 ml) of the sample to dryness on a boiling
water bath. Take up the residue in 0,5 ml of the hydrochloric

R 3.3.6 Sulfate

acid (R 13) and apply GM 8.2.

Take 10 nInI of the test solution | (R 3.2.1) and apply GM 3.

Prepare g standard matching solution, using 5 ml of the sulfate
SS (5l 2 0,000 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 matching
solution |using 1 ml of the freshly prepared sulfide SS I
(1 ml 2 DP,000 02 % S).

R 3.3.8 | Calcium, copper, magnesium and lead

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

Prepare a standard matching solution, using
SS 11 (10 ml = 0,000 02 % Fe).

R 3.3.10 Potassium and sodium

Determine these elements by-FES according
the following conditions :

10 ml of the iron

to GM 30, using

. Resonance
Element C?)?‘;%?::?;fn Flame line
nm
Ca 4227
Cu i 324,7
Tes(tnglgtlzc;n I Air-acetylene
Mg i 285,2
Pb 217,0 or 283,3

Concentration Wavelength
Element ofssolution Flame nm
K Test solution Il Oxygen- 766,5
Na (R 3.2.2) acetylene 589,0
R 3.3:11 Permanganate-reducing substances

To 20 g (22 ml) of the sample, add 20 ml wate|

, mix thoroughly

and acidify cautiously with 20 ml of sulfulig acid solution

(50 %). Add 0,2 ml of 3,16 g/| potassium pe
tion and boil for 5 min.

The pink colour shall not be completely disch

R 3.3.12 Residue after evaporation
Take 100 g (110 ml) of the sample and apply
The mass of the residue shall not exceed 2 m

Retain this residue for the preparation of th
(R 3.2.2).

anganate solu-

arged.

GM 14.
g.

e test solution |l
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R4 Ammonium acetate
CH3COONH4

Relative molecular mass : 77,08

R 4.1 Specification Prepare a standard matching solution, using 10 ml of the test
solution and 1 ml of the chloride SS Il (1 ml 2 0,0005 % Cl).

Assay (CH3COONH,) .................. 99 % min.

pH (5 % solution) : 6,5 to 7,5 R434 Nitrate

Chloride (Cl) ... ). ..o 0,000 5 % max.

Nitrate (NOg) .. f...................... 0,001 % max. Take.5 ml of the test solution. (R 4'.2) and add 0,2 ml.o brucine

Sulfate (SOg) .. { v\ oveeeeieii 0,002 % max. solution (05 %) in the acetic acid (R 1) and; Gautiopsly add

Copper (Cu) ». oo 0,000 5 % max. while cooling and mixing, 10 ml of the sulfurie acid (R 37).

Iron(Fe) ...... ..., 0,000 5 % max. The yellow coloration of the test solufioh shall not be jmore in-

Lead(Pb) ..... ... ... il 0,000 5 % max. tense than that of a similarly prepared-standard matchjng solu-

Sulfatedash ... f...................... 0,01 % max. tion using 1 ml of the nitrate S| (1 ml = 0,001 % NO3).

R 4.2 Prepdration 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.

R 4.3 Tests

R 4.3.1 Assay

Weigh, to the negrest 0,000 1 g, about 1,5 g of the sample and
dissolve in about|20 ml of water.

To this solution add a mixture, previously neutralized against
the phenolphthalgin (IS 4.3.9%), of 256 ml of formaldehyde solu-
tion (35 %) and 35 ml of water. After 30 min, add-0,2 mi of the
phenolphthalein IS and titrate with standard.voldmetric sodium
hydroxide solutign, ¢(NaOH) = 1 mol/l to.a'faint pink colour.

1,00 ml of sodiumh hydroxide solution,.c{NaOH) = 1,000 mol/I,
corresponds to 0j077 08 g of CH3COONH,.

R4.3.2 pH

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

R 4.3.5 Sulfate
Take 10 ml of the test\solution (R 4.2) and apply GM|3.

Prepare a standard matching solution, using 4 ml of tHe sulfate
SS 11 (4 mIt2.0,002 % SO,).

R 4.3:60 Copper and lead

Déetermine these elements by AAS according to GM 29, using
30 g of the sample and the following conditions :

Element Concentration Flame Res: rr::nce
of solution
hm
Cu Test solution (R 4.2) 3p4,7
Use the extraction Air-acetylene
Pb solvent in GM 35 217,0lor 283,3
R 4.3.7 Iron

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

Prepare a standard matching solution, using 2 ml of| the iron
SS 1 (2ml 2 0,0005 % Fe).

R438 Sulfated ash

R 4.3.3 Chloride

Take 20 ml of the test solution (R 4.2) and apply GM 2.

Take 10 g of the sample and apply GM 16.

The mass of the residue shall not exceed 1 mg.


https://standardsiso.com/api/?name=c9805982dfea80285ab481680756d2d6

1SO 6353/2-1983 (E)

R5 Ammonium chloride
NH4CI

R 5.1

Assay (N
pH (5 %

R5.2

Dissolve
shall be

R5.3

R 5.3.1

Weigh, 1
dissolve

To this §
the phen|
tion (35

phenolp
hydroxid

1,00 ml g
correspo

R5.3.2

Relative molecular mass : 53,49

Specification

Prepare a standard matching solution, using 2,5 ml of the

phosphate SS 11 (2,6 ml = 0,000 5 % PO,).

R 534 Sulfate

HiCl) oo 99,5 % min.
ition) - 45t0 65

e(POg) « .o 0,000 5 % max.

0 0,002 % max.

(07 ) I 0,001 % max.

............................. 0,000 2 % max.

m(Mg)............l 0,001 % max.

0,005 % max.
0,005 % max.
0,05 % max.

Preparation of test solution

20 g of the sample in 100 ml of water (the solution
tlear and colourless) and dilute to 200 ml.

Tests

Assay

o the nearest 0,000 1 g, about 1 g of the sample and
n about 20 ml of water.

olution add a mixture, previously heutralized against
bolphthalein (IS 4.3.9%), of 256 ml'of formaldehyde solu-
6) and 25 ml of water. After@30,min, add 0,2 ml of the
thalein IS and titrate with-standard volumetric sodium
e solution, c(NaOH) =¢1-mol/I, to a faint pink colour.

f sodium hydroxidé'solution, ¢(NaOH) = 1,000 mol/I,
nds to 0,053 49 g-of NH,CI.

pH

Determine the\pH of a5 % solution of the sample according to
GM 31.1|, using a glass indicator electrode.

R5.3.3

Take 50

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

Prepare a standard matching solution,-using 4
SS Il (4 ml 2 0,002 % SO,).

R 5.3.56 Calcium andmagnesium

Determine these elements by AAS according
the following conditions :

ml of the sulfate

to GM 29, using

. Resonance
Concentration !
Element of solution Flame line
nm
Ca . 4227
4 % Air-acetyleng

Mg 285,2

R 5.3.6 Iron

Take 20 ml of the test solution (R 5.2) and aIpIy GM 8.1.

Prepare a standard matching solution, using
SS 11 (0,4 ml = 0,000 2 % Fe).

R 5.3.7 Potassium and sodium

Determine these elements by FES according
the following conditions :

,4 ml of the iron

to GM 30, using

Concentration Wavelength
Element of solution Flame nm
K 4% Oxygen- 766,5
Na acetylene 589,0

Phosphate

ml of the test solution (R 5.2), add 30 ml of water and

apply GM 4.

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
BaCl,.2H,0

R 6.1

Assay (BaCl,.2H,0) ...................

Relative molecular mass : 244,28

Specification

99,0 % min.

pH (5 % solution) : 5to 8

R 6.2.3 Total nitrogen

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

Total nitrogen (N
Calcium (Ca). . ..
Iron(Fe) .......
Lead (Pb) ......
Potassium (K). ..
Sodium({Na).. ..
Strontium (Sr) ..

R 6.2 Tests

R 6.2.1 Assa

0,002 % max.
0,05 % max.
0,000 2 % max.
0,001 % max.
0,005 % max.
0,01 % max.
0,05 % max.

4

Weigh, to the negrest 0,000 1 g, about 0,2 g of the sample and

dissolve in about

To this solution,
of the ammonis
volumetric EDTA
methylthymol bl

1,00 ml of EDT
responds to 0,02

R6.2.2 pH

Determine the pH
GM 31.1, using 4

100 ml of hot water.

hdd 100 ml of the methanol (R 18) and 10 ml
solution (R 3) and titrate with standard
solution, ¢(EDTA) = 0,1 mol/l, using the

e mixture (4.3.7*%).

A solution, c¢(EDTA) = 0,100 mol/I,
1 43 g of BaCl,.2H,0.

Cor-

of a5 % solution of the sample according to
glass indicator electrode:

Frepdre a4 Stdandard matcning SUIUI!IUIi, using 2 m

nitrogen SS Il (2 ml 2 0,002 % N).

R 6.2.4 Calcium, iron, lead and strontium

of the

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

Concentration

Resg¢nance

Element of solution Flame ljne
hm
Ca 2% ap2,7
Fe 10 % 2418,3
Usge the extraction Air-acetylene
Pb solvent in GM 35 217,0|or 283,3
Sr. 2% 480,7

R 6.2.5 Potassium and sodium

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

Concentration Wavelength
Element of solution Flame hm
K 20 Oxygen- 766,5
Na acetylene 589.0
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R 7 Chloroform
CHCI;

Relative molecular mass : 119,38

R 7.1 Specification c(NaOH) = 0,01 mol/l, and using the phenolphthalein
(IS 4.3.9%).

Assay (CHClg) ...................... 99 % min.

Ethanol (stabilizer) 031010 % The volume of titrant shall not exceed 2,2 ml.

Density :|1 ,471 to 1,484 g/ml

Residue after evaporation............. 0,001 % max. R 7.2.5 Readily carbonizable substances

Acidit in milli fH+) . 1 .

“ |.y (e’(pres.sed in millimoles o ) 0,03/100 g max Vigorously shake 20 ml of the sample with 15 ml of sulfuric acid
Readily cgrbonizable substances . .. .. .. To pass test (95,0 + 0,5 %) and 0,2 ml of formaldehyde| solution [40 %
Carbonyl pompounds (expressed as CO) 0,005 % max. (V/V)1in a glass cylinder fitted'with a ground glass stopper for
Freechlofine..................... ... 0,000 5 % max. 3 min. Allow the mixture(to-stand at room [temperature for
Chloride (C1) « ..o 0,000 1 % max. 30 min.

Metallic i ities ... T t
etallicirpurities O pass tes The volume of titrant.shall not exceed 2,2 ml.
R 7.2.6 Carbonyl compounds
R7.2 [Test y P

R 7.2.1 | Assay and ethanol

Apply GNt 34, using the following conditions :

Stationaryphase.............. 20 % bis(2-ethylhexyl)
sebacate
Support |........... ... ... Chromosorb W

[0,18 to 0,25 mm 60-to
80 mesh ASTMJ}

Columnlgngth................ 2m

Column ipternal diameter-. . ... .. 5 mm

Column r'[naterial .............. Stainless steel
Column temperature .......... 60 °C

Injection femperature .. ......., 150 °C

Detection] temperature . . ... =% 200 °C

Type of detector ........ <. )", Thermal conductivity
Carriergds ...........T.... Helium

Flowrate| ........<{ N ... 50 ml/min
Testportion .. .. S ... ... 5l

R 7.2.2 | Density

Dilute 3'g (2 ml) of the sample to 15 ml with the carbonyl-free
metharol (RS 4.2.11*). Take 2 ml of this solution and apply
G 23.

Prepare a standard matching solution, using R ml of the car-
bonyl SS Il (2 ml 2 0,005 % CO).

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 gotassium iodide
solution (10 %) and 2 drops of the starch (IS 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, titratd with standard
volumetric  sodium thiosulfate solution,f(Na,S,03) =
0,01 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 fiinnel, add 20 ml
of water and 1 ml of nitric acid solution (28 %). Shake for

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.

R7.2.4 Acidity

Take 74g (50 ml) of the sample and apply GM 13.2,
titrating with standard volumetric sodium hydroxide solution,

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/I
silver nitrate solution and allow to stand for 2 min.

Any opalescence shall not be greater than that of a similarly

prepared standard matching solution, using 1 mi of the chloride
SS1I{(1ml 20,0001 % Cl).

R 7.2.9 Metallic impurities

To 50 ml of the sample, add 0,1 ml of a 0,1 % 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
CgHgO7.H20

Relative molecular mass : 210,14

R 8.1 Specification

R 8.3 Tests

Assay (CgHgO7.H,0) ........ooint 99,5 % min. R8.3.1 Assay
Chloride (Cl) .. ... 0,000 5 % max.
Oxalate (C,04) .| ...t 0,05 % max. Weigh, to the nearest 0,000 1 g, about 2,5 g of the'sample and
Phosphate (POg)| ...........ocovvnnnn.. 0,001 % max. dissolve in 100 ml of water.

0,
Sulfate (SOg) . f..oovveeninieeee 0,005 /oomax. To this solution, add 2 drops of the phenolphthalein (IS 4.3.9*)
Copper (Cu) ...} 0,000 5 % max. and titrate with standard volumetric sodium hydroxide|solution,
ron(Fe) ......}1...oooiiiiiiiinn, 0,000 5 % max. c(NaOH) = 1 mol/|, to a pink colour‘that persists fof 3 min.
Lead(Pb) .....0....c.o i 0,000 5 % max.
Readily carbonizgble substances . ... .. ... To pass test 1,00 mi of sodium hydroxide solution, c(NaOH) = 1,000 mol/I,
Sulfatedash ...} ......ooooiiii i 0,02 % max. corresponds to 0,070 05 g of CgHg07.H,0.

R 8.2 Prepgration of test solutions and of
reference sojution

R 8.2.1 Test|solution |

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

R 8.2.2 Test jsolution Il

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

Add 10 ml of the|nitric acid (R 19) and repeat the digestion and
evaporation. Add 5 ml of hydrochleric-acid solution (20 %) and
evaporate to drymess. 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 Il

R 8.3.2 Chloride
Take 20 ml of tHe' test solution | (R 8.2.1) and apply GM 2.

Prepare a standard matching solution using 1 ml of th¢ chloride
SSIH(1ml = 0,0005 % CI).

R-8.3.3 Oxalate

Dissolve 0,2 g of the sample in 10 ml of water apd apply
GM 22.

Prepare a standard matching solution, using 10 ml gf the ox-
alate SS 11 (10 ml = 0,056 % C,0,).

R 8.3.4 Phosphate
Take 20 ml of the test solution Il (R 8.2.2) and apply|GM 4.

Prepare a standard matching solution, using 20 npl of the
reference solution (R 8.2.4) (20 ml 2 0,001 % PQ,).

R 8.3.5 Sulfate

Take 10 ml of the test solution Il (R 8.2.2) and apply|GM 3.

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 2g of the sample, add 5 ml of the phosphate SS |
(5ml 2 0,001 % PO, and 25ml of the sulfate SS |
(2,5 ml 2 0,005 % SO,4) and proceed as for the preparation of
the test solution Il, using the same quantities of all the
reagents.

10

Prepare a standard matching solution, using 10 ml of the
reference solution (R 8.2.4) (10 ml = 0,005 % SO,).

R 8.3.6 Copper and lead

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

. Resonance
Concentration I
Element of solution Flame line
nm
Cu i 324,7
Tes(t; %luztlg)n I” Air-acetylene
Pb e 217,0 or 283,3
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R 8 Citric acid monohydrate

R 8.3.7 Iron The colour of the resulting solution shall not be more intense
than that of the standard solution G (see GM 18).
Take 20 ml of the test solution | (R 8.2.1) and apply GM 8.1.

Prepare a standard matching solution, using 1 ml of the iron R 8.3.9 Sulfated ash
SSII(1ml= 00005 % Fe)

Take 10 g of the sample and apply GM 16.
R 8.3.8 | Readily carbonizable substances

The mass of the residue shall not exceed 2 mg.
Take 0,3 |g of powdered sample and apply GM 18, using 10 ml
of sulfurig¢ acid solution (95 + 0,5 %) and heating the mixture Retain this residue for the preparation of thg test solution li
at 110 °( for 30 min. (R 8.2.3).

"
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R 9 Copper(ll) sulfate pentahydrate
CuS0,4.5H,0

Relative molecular mass : 249,68

R 9.1 Specification R 9.3.3 Total nitrogen
Assay (CuSO4.5H,0) .................. 99,0 % min. Take 10 ml of the test solution (R 9.2) and apply GM 6.
Chloride (Cl) . ... 0,001 % max.
: P fard himg—sotatiom,—usimg—3—{ of the
Total nitrogen (N) ..................... 0,003 % max. rrepdie d StalUdT THat IS ’ o
t SS 11 (3 ml 2 0,003 % N).
ron (Fe) «ovovo oo 0,005 % max. nitrogen 3 m N
Nickel (Ni) ......J.....ooi i 0,005 % max.
Potassium (K) .. ..o 0,001 % max. R9.3.4 Iron
Sodium (Na)...J. oot 0,005 % max. To 10ml of the test solution (R9:2) add 5ml of the
Zinc(Zn) ..o 0,05 % max. hydrochloric acid (R 13) and 1 drop-of the nitric acid (R 19). Ex-
tract with 20 ml of 4-methyl-2-pentanone and wash the¢ organic
. . phase with 10 mi of hydrochtorie’acid solution (25 %].
R 9.2 Prepafation of test solution
Extract the iron from the“organic phase with 20 ml ¢f water.
Dissolve 10 g of |the sample in 50 ml of water and dilute to Separate the aqueou$phase and apply GM 8.1.
100 ml.
Prepare a standard matching solution, using 5 ml of|the iron
SS 1l (6 ml, 20,005 % Fe).
R 9.3 Tests
R 9.3:5.* Nickel and zinc
R9.3.1 Assay
. Determine these elements by AAS according to GM 29, using
VYelgh, t.o the neprest 0,000 1 g, about 1 g of the sample, and the following conditions :
dissolve in about|60 ml of water.
To this solution add 5 ml of sulfuric acid solution (20 %), and Concentration Resgnance
3 g of the potastium iodide (R 25). Titrate the liberated iod- Element of solution Flame '1':
ine with standafd volumetric sodium thiosulfate solution, -
c(Na,S,05) = 0,1 mol/l, adding the starch (IS 4.3.11%)towards Ni 1% Air-acetylene | 20107 3255
the end of the tifration. Zn 2013,9

1,00 ml of sodiurh thiosulfate solution,

C(N823203) =0,
CuS0,.5H,0.

00 mol/Il, corresponds_to 0,024 97 g of

R 9.3.2 Chlotide

Take 10 ml of the test solution (R 9.2), dilute to 20 ml with
water, and apply] GM¢2!

Prepare a standard—matehing—selution;

chloride SS Il (1

12

R 9.3.6 Potassium and sodium

Determine these elements by FES according to GM 30, using

the following conditions :

ml 2 0,001 % Cl).

Concentration Wavelength
Element of solution Flame hm
" 1ol mf the K Test solution Oxygen- 7p6.,5
usirg—Hml—ot—the Na tR9797 FCEtylene 5890
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R 10 Cyclohexane
CeH12

R 10.1

Relative molecular mass : 84,16

Specification

R 10.2.2 Density

Assay (CgHqp) oo 99,5 % min. Apply GM 24.1.

Cyclohexene (CgH.g) 0,05 % max

Benzene (CeHg) .............. .. ... 0,05 % max.

Density : 0,778 to 0,779 g/ml R 10.2.3 Freezing point
Freezinggoint ........................ 6,0 °C min.

Residue after evaporation............... 0,002 % max. Apply GM 25.3.

Readily c4
Water ..

R 10.2

R 10.2.1
Apply GM
Stationary

Support

Column Ig
Column in
Column n
Column tg

Detection
Type of df
Carrier ga
Flow rate

rbonizable substances . ........ To pass test
............................ 0,01 % max.
Tests
Assay, cyclohexene and benzene
34, using the following conditions :
phase.............. 5 % bentone + 5 %
isodecyl phthalate
.................... Chromosorb W
[0,18 to 0,25 mm 60 to
80 mesh ASTM)]
ngth................ 4m
ternal diameter. ...... 4 mm
aterial .............. Stainless steel
mperature .......... 80 °C
Injection temperature .......... 150 °C
temperature . ........ 200°C
ptector .. ............ Fhermal conductivity
B e Helium
.................... 50 ml/min
DN ... AN 5ul

Test porti

R 10.2.4 Residue after evaporation

Take 100 g (130 mi) of the sample and apply G
residue for 30 min.

The mass$ of the residue shall not exceed 2 mg.

M 14, drying the

R-10.2.5 Readily carbonizable substances

Take 10 ml of the sample, and apply GM 18

using 10 ml of

sulfuric acid solution (95 £+ 0,5 %), while coolifng to 10 °C, and

allow to stand for 5 min.

No darkening of the lower acid phase shall oc

R 10.2.6 Water

Take 15,5 g (20 mi) of the sample and apply
mixture of 20 ml of the methanol (R 18),
chloroform (R 7) and 2 ml of the acetic acid (
vent.

Cur.

GM 12, using a
10 ml of the
R 1) as the sol-

13
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R1

Ethanol

C>H50H

Relative molecular mass : 46,07

solution,

bhthalein

R 11.1 Specification R 11.2.4 Acidity
Assay (CoHgOH) . ... 99,8 % min. Take 79 g (100 ml) of the sample and apply GM 13.1,
Methanol (CH;OH) 0,05 % max titrating with standard volumetric sodium hydroxide
2-Propanol 0.01 % max c(NaOH) = 0,01 mol/l, and using the phengl

B P , . IS 4.3.9%).
Density : 0,789 tp 0,791 g/ml ( )

Residue after eva
Acidity (expressé

poration

Alkalinity (expre

Permanganate-r
(expressed as

Readily carboniz
Higher alcohols

d in millimolesof H+) . ..
ed in millimoles of OH-)

ucing substances

|

Carbonyl compodinds (expressed as CO) . .

Water ........

R 11.2 Test

R 11.2.1 Ass[:

Apply GM 34, u

Stationary phase

Column length. .

0,001 % max.
0,035/100 g max.
0,02/100 g max.

0,000 4 % max.
To pass test
0,01 % max.
0,003 % max.
0,2 % max.

y. methanol and 2-propanol

ing the following conditions :

Porapak QS

[0,15 to 0,18 mm (80 to

100 mesh ASTM)]
3m

The volume of titrant shall not exceed 2,8 ml,

R 11.2.5 Alkalinity

Take 79 g (100 ml) of the (sample, and apply
titrating with standard vélumetric sulfuric acid
c(1/2 H,S0O,) =0,01 mol/l,
(1S 4.3.6%).

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

GM 13.1,
solution,

and using the methyl red

R 11.2.6 “Permanganate-reducing substandes

Take 20 g (25 ml) of the sample and apply GM 19

0,1\ml of potassium permanganate solution (3,16

allowing the test solution to stand at 25 °C for 5 min|.

The pink colour shall not be completely discharged.

R 11.2.7 Readily carbonizable substances

Cool 10 ml of sulfuric acid (95,4 + 0,5 %) to 10 °C

1, using
g/l) and

land add,

drop by drop, with constant stirring, 10 ml of the sample, keep-

Lighout.

V-DMCS

i iameter....... 2,5
Column |ntern?I lameter ' .mm ing the temperature of the mixture below 20 °C thro
Column material|. . ............ Stainlegss_steel
or, preferably, glass The resulting solution shall be colourless.
Column temperafure .......... 130°°€
- | X
Injection tempergture . ......... 150°°C R 11.2.8 Higher alcohols
Detection tempegature . ..... .5 150 °C
Type of detector|.........&Z\¢. Flame ionization Apply GM 34, using the following conditions :
Carriergas .....|...... = ... Nitrogen (or helium) )
Fl te ... . N 25 ml/min Stationaryphase.............. 8 % Reoplex 400
owra e_ ml/min Chromosorb G-A\
Testportion ... .|.%).......... 0,5 (0,125 to 0,150 mmn (100
to 120 mesh ASTM)]

R 11.2.2 Density Columniength................ 3m

Column internal diameter. . . . . .. 2,5 mm
Apply GM 24.1. Columnmaterial .............. Stainless steel

. . Column temperature .......... 80 to 200 °C
R 11.2.3 Residue after evaporation Temperature program ......... 2 °C/min
L °

Take 100 g (127 ml) of the sample and apply GM 14. Injection temperature . ... 250 °C

Detection temperature . ........ 250 °C

The mass of the residue shall not exceed 1 mg.

1) A higher flow rate is more suitable for some apparatus.

14

Typeofdetector .............. Flame ionization
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R1

Ethanol

Carriergas ................... Nitrogen
Flowrate .................... 25 ml/min
Testportion.................. 1l

R 11.2.9 _Carbonyl compounds

Take 2 g

Prepare a standard matching solution using 6 ml of the car-

bonyl SS Il (6 ml & 0,003 % CO).

R 11.2.10 Water

(2,5 ml) of the sample and apply GM 23.

Take 8 g (10 ml) of the sample and apply GM_1
the methanol (R 18) as the solvent.

2, using 20 mi of

15
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R 12

C10H14N2Na0g5.2H,0

(Ethylenedinitrilo)tetraacetic acid, disodium salt dihydrate

Relative molecular mass : 372,24

R 12.1 Specification

pH (5 % solution) : 4to b

Prepare a standard matching solution, using 10 ml of the

chloride SS 1l (10 ml = 0,004 % Cl).

R 1224 Nitrilotriacetic acid

Assay (C10H14N2Na70g.2H70) ........... 99 % min.
Chloride (CI) ... ........ ..., 0,004 % max.
Nitrilotriacetic acid (CgHgNOg) . .......... 0,05 % max.
Sulfate (SOy4) .. |................... ... 0,02 % max.
Copper(Cu) ... ..., 0,000 5 % max.
Iron(Fe) ......\..... .. .. . .. 0,001 % max.
Lead(Pb) .....)..... ... ............ 0,001 % max.
R 12.2 Tests

R 12.2.1 pH

Determine the pH
GM 31.1, using 4

R 12.2.2 Assay

Weigh, to the n¢
dissolve in about

To this solution
below and titrate
tion, ¢(1/2 ZnCl,
mordant black 11

1,00 ml of zinc ¢
corresponds to 0

Buffer solution :
(R 5) in 1560 ml o

of a5 % solution of the sample according to
glass indicator electrode.

arest 0,000 1 g, about 1 g of the sample and
50 ml of water.

add 10 ml of the buffer solution indicated
with standard volumetric zinc chloride solu-
= 0,2 mol/l, to a pink end-point,\using the
mixture (4.3.8%).

hloride solution, ¢(1/2 ZnCly)» = 0,200 mol/I,
037 22 g of C10H14N2N8208.2H20.

Dissolve 67,5 g‘of)the ammonium chloride
f water, add 80Q@ ml of the ammonia solution

Dissolve 2 g of the sample in 35 ml of water and-adjus
with hydrochloric acid solution (20 %). Boilnfor 30

topH 2
min and

cool. Add sodium hydroxide solution (20 %) until the|solution

has a pH between 10 and 11.

Add cadmium chloride solution (5%, drop by drop,
the pH between 10 and 11, until a slight white prec]
formed. Filter, wash the preCipitate, and dilute the c|
filtrate and washings to¢100'ml. To 50 ml, add 0,

keeping
Ipitate is
bmbined
b mg of

nitrilotriacetic acid and_)polarograph according to| GM 32

against the other 50.ml, starting at E = —0,6 V.

The peak height®of the sample solution without the added

nitrilotriacetic'acid shall not be greater than half the pe

k height

of the solution containing the added nitrilotriacetic adid.

R 12,2.5 Sulfate

Take 0,5 g of the sample, mix with 0,2 g of the anghydrous

sodium carbonate (R 30), and ignite in a platinum
Dissolve the residue in 1 ml of hydrochloric acid
(20 %) and 19 ml of water, and apply GM 3.

crucible.
solution

Prepare a standard matching solution, using 10 m| of the

sulfate SS I1 (10 ml 2 0,02 % SO,).

R 12.2.6 Copper, iron and lead

Determine these elements by AAS according to GM 2
the following conditions :

9, using

(R 3), dilute to 1|000 ml with~water and mix. o . Concentration [ Reslc nance
emen of solution ame ne
nm
R 12.2.3 Chligride Cu 34,7
Fe 10 % Air-acetylene. 2483
Dissolve 2,5 g of the sample in 40 ml of warm water, add 3 ml
of nitric acid solution (25 %), cool, filter and apply GM 2. Pb 217,0 or 283,3

16
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R 13 Hydrochloric acid

Relative molecular mass : 36,46

R 13.1 Specification

1,00 ml of sodium hydroxide solution, ¢(NaOH) = 1,000 mol/I,

corresponds to 0,036 46 g of HCI.

Colorationin Hazenunits ............... 10 max.

Assay (HCL) 35 % min 1
Freechlofine (Cl) ...................... 0,000 2 % max.
Sulfate ($O4) ... 0,000 2 % max.
Sulfite (§03) . ... ..o 0,000 2 % max.
Ammonitim(NH,) ..................... 0,000 3 % max.
Arsenic(AS) ... 0,000005 % max.
Copper(Cu) ... 0,000 01 % max.

Lead (Pb
Iron (Fe)
Sulfatedpsh ..........................

0,000 02 % max.
0,000 05 % max.
0,000 5 % max.

R 13.2| Preparation of test solution

Evaporatg 200 g (168 ml) of the sample in a rotary evaporator to
a volumg of about 1 ml in a suitable air bath. Transfer quan-
titatively [to @ 50 ml one-mark volumetric flask, dilute to the
mark and mix.

R 13.3| Tests

R 13.3.1 Coloration in Hazen units

Apply G 36.

R 13.3.2 Assay

Weigh, fo the nearest 0,000%1.g, a thin glass ampoule of

suitable ¢apacity provided with’a capillary tube at one end.
Place abgut 2 ml of the.sample in the ampoule, using for ex-
ample the heating 4echnique. Seal the ampoule without loss
of glass, |[and weigh*to the nearest 0,000 1 g.

Calculat
ampoule ir—a-E
and close the flask with a ground glass stopper Shake the flask
in order to break the ampoule and continue shaking until all
vapour has been absorbed completely. Then open the flask,
rinse the stopper and the wall of the flask carefully with water
and grind the pieces of the broken ampoule thoroughly by
means of a glass rod. Titrate the solution with standard
volumetric sodium hydroxide solution, ¢(NaOH) = 1 mol/I,
using the methyl red (IS 4.3.6%).

R 13.3.3 Free chiorine

To 10 g (8,4 ml) of the sample add 25 mlyof v
o-tolidine solution (0,1 % in hydrochloric aciq

ater and 1 mi of
3 %).

Any yellow coloration in the test.solution shall not be more in-

tense than that of a similarly prepared standar
tion, using 2 ml of the chlorine SS 1 (2 ml 2 0
10 g of chlorine-free hydrochloric acid.2)

R 13.3.4 Sulfate

d matching solu-
000 2 % Cl) and

Take 104ml of the test solution (R 13.2) and gpply GM 3.

Prepare a standard matching solution, using 8
SS. I (8 ml 2 0,000 2 % SO,).

R 13.3.5 Sulfite

In a 500 ml conical flask, mix 50 ml of water, 1
iodide solution (10 %) and 5 ml of the sample
starch (IS 4.3.11*) and, if necessary, add, drq
dard volumetric iodine solution, c(1/2 1,)
a blue coloration just appears. Then add 100}
sample and titrate with the same |od|ne soly
coloration reappears.

The volume of titrant shall not exceed 0,5 ml

R 13.3.6 Ammonium

ml of the sulfate

ml of potassium
Add 2 ml of the
p by drop, stan-

= 10,01 mol/l, until

g (84 ml) of the
tion until a blue

Neutralize 6,6 g (5,6 ml) of the sample, diluted with 50 mi of

water, with sodium hydroxide solution (32 %
paper, and apply GM 10.

, using indicator

Prepare a standard matchmg solutlon using

R 13.3.7 Arsenic

Dilute 20 g (16,8 ml) of the sample to 100 ml a

Prepare a standard matching solution, using 1
SS 1l (1 ml 2 0,000 005 % As).

1) HCl is commercially available also in other concentrations conforming to the above specification.

2) Chlorine-free hydrochloric acid remains colourless when tested according to this procedure.

2 ml of the am-

nd apply GM 11.

ml of the arsenic

17
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R 13 Hydrochloric acid

R 13.3.8 Copper and lead

Determine these elements by AAS according to GM 29, using

the following conditions :

R 13.3.9 Iron

Take 5 ml of the test solution (R 13.2), add 5 ml of water and

apply GM 8.1.

Copcentration Resonance
Element of solution Flame line
nm
Cu 50 ml of the test 324,7
soldtion (R 13.2) Air-acetylene
Pb diluted to 100 ml 217,0 or 283,3

18
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SS il (1 ml = 0,000 05 % Fe).

R 13.3.10 Sulfated ash
Take 200 g (168 ml) of the sample and-apply GM 17.

The mass of the residue shall not exceed 1 mg.

the iron
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R 14 Hydrogen peroxide
H>0,

Relative molecular mass : 34,01

R 14.1 Specification

R 14.2.5 Sulfate

water and apply

Assay (HoOp) ... 30 % min.1" Take 10 g (9 ml) of the sample, add 15 ml of

Acidity ( it 6:3+160-g-mmax: GM 3

oo 709 05 mex SRSt matching soion, g8 of h s
Sulfate ($04) ............ ...l 0,000 5 % max. men oo

Totalnitrpgen (N) ..................... 0,002 % max.

0,000 01 % max.
0,000 02 % max.
0,000 02 % max.
0,005 % max.

Copper(Cu) ....... ..o,
fron(Fe)|.............iiiiii i,
Lead (Pb
Residue dfter evaporation...............

R 14.2 | Tests

R 14.2.1 Assay

Weigh, t the nearest 0,000 1 g, 0,20 g of the sample, mix with
50 ml of water and 20 ml of sulfuric acid solution (16 %) and
titrate with standard volumetric potassium permanganate solu-
tion, ¢(145 KMnQ,4) = 0,1 mol/I, to a faint pink colour.

1,00 ml df potassium permanganate solution,

¢{1/5 KMnQ,4) = 0,100 mol/l, corresponds to 0,001 70077 g of
H,0,.
R 14.2.2 Acidity

Mix 10 g|(9 ml) of the sample with 90 mb/of carbon dioxide-free
water arld titrate with standard (volumetric sodium hydrox-

ide solufion, c(NaOH) = 0,01“mol/l, using the methyl red
(1S 4.3.6[).

R 14.2.3

GM 2.

R 14.2.6 Total nitrogen

Take 2,5 g (2,25 ml) of the sample in a platinu
of water and 1 ml of the-sulfuric acid (R 37),
about 5 ml on a hoiling water-bath. Add 120
apply GM 6.

dish, add 10 ml
nd evaporate to
ml of water and

Prepare afstandard matching solution, using 5 ml of the

nitrogen '8S 1l (5 ml 2 0,002 % N).

RA4.2.7 Copper and lead

Determine these elements by anodic stripp

ng voltammetry

according to GM 33, using the following condlitions :

Preparation of the sample :

Take 100 g (90 ml) of the sample in a PTFE (or
0,5 ml of hydrochloric acid solution (30 %,
evaporate to dryness. Dissolve the residue in

guartz) dish, add
high purity) and
I ml of the same

hydrochloric acid, and again evaporate to dryness. Dissolve the
residue in 0,6 ml of hydrochloric acid solutjon (15 %, high
purity), and add 25 ml of pyridine solution (1 %) (support elec-

trolyte solution).

Working electrode ............ Hg
The volume of titrant shall-not exceed 3 ml. Reference electrode ........... Ag/AgCl, paturated KCI
Starting potential ............. - 0,75V
Chloride Peak potentials ............... Cu: — 0,06V
Pb: -031V
Take 2 g|(1;8 ml) of the sample, add 30 ml of water and apply Evaluation ................... By caIibraTon graph
Prepare a standard matching solution, using 1 ml of the R 14.2.8 Iron

chloride SS Il (1 ml 2 0,0005 % Cl).

R 14.2.4 Phosphate

Evaporate 10 g (9 ml) of the sample to a low volume in a
platinum crucible and apply GM 4.

Prepare a standard matching solution using 5 ml of the
phosphate SS Il (5 ml 2 0,0005 % PO,).

1) A suitable stabilizer may be used.

Determine this element by single-sweep polarography accor-
ding to GM 32, using the following conditions :

Preparation of the sample :
Dissolve the residue (prepared in the same manner as described

under R 14.2.7) from 100 g (90 ml) of the sample in 56 ml of
hydrochloric acid solution, ¢(HCI) = 1 mol/l, and add one
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R 14 Hydrogen peroxide

pellet of the sodium hydroxide (R 34), 0,5 g of ammonium tar-
trate and 1 ml of ammonia solution (10 %) (support electrolyte
solution).

R 14.2.9 Residue after evaporation

Decompose 100 g (90 ml) of the sample in a platinum dish,
keeping the liquid cold. Evaporate to dryness and dry to con-

Referenceelectrode ........... Hg stant mass at 105 + 2 °C.
Peak potential . . =45V
Evaluation .....|............. By calibration graph The mass of the residue shall not exceed 5 mg.
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R 15 Hydroxylammonium chloride
HONH;CI

Relative molecular mass : 69,49

R 15.1 Specification

R 15.3.3 Sulfate

~ Assay (HONH3Cl) ..................... 98 % min. Take 20 ml of the test solution (R 15.2) and apply GM 3.
pH (5 %rselution)+—2.6-te-4.0
Sulfate (BOg) .. vv oo 0,002 % max. Prepare a standard matching solution, using.4 ml of the sulfate
. SS i (4 ml 2 0,002 % SOy).
Ammonium (NH,) .............. .. ... 0,1 % max.
Copper(Cu) ..., 0,001 % max.
Iron(Fe)| ............ .. 0,000 5 % max.
! R 15.3.4 Ammonium
Lead(PH) ......... ... ... . ... 0,001 % max. 5.3
Residue pfter ignition (at 600 °C) ........ 0,01 % max.

R 15.2| Preparation of test solution

Dissolve|20 g of the sample, adjust with the ammonia solution
(R 3) to pH 5, and dilute to 200 ml (the solution shall be clear
and coldurless).

R 15.3| Tests

R 15.3.]| Assay

Weigh, 1o the nearest 0,000 1 g, about 1 g of the sample‘and
dissolve [in about 100 mil of water. Transfer the solution quan-
titatively| to a 200 ml one-mark volumetric flask; dilute to the
mark angl mix.

Take 20j00 ml of this solution, add a mixture of 20 ml am-
monium| iron(lil} sulfate solution [25-%-NH,Fe(S0O,).12H,0]
and 6 m} of sulfuric acid solution {25-%) and heat to boiling.
After 5 min, dilute to 250 ml withfreshly boiled and cooled
water. Heat to 60 °C and,.“after addition of 2 ml of the
phosphdric acid (R 22), ~titrate with standard volumetric
potassium permanganate)selution, ¢(1/56 KMnQ,4) = 0,1 mol/I,
to a faint pink colours

1,00 ml pf potassium permanganate solution,
c(1/6 KMnOg) '=70,100 mol/I, corresponds to 0,003 475 g of
HONH;(l:

Dissolve 1 g of the sample)in 25 ml of ethanpol [95 % (V/ V)]
and add 1 ml of hexachloroplatinic(lV) acid (10 %).

No change in the‘solution shall occur within[15 min.

R 15:3.5 Copper and lead

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

Element Concentration Flame Resltzlr::nce
of solution
nm
Cu . 324,7
10 % Air-acetyleng
Pb 217,0 or 283,3
R 15.3.6 Iron

Take 20 ml of the test solution (R 15.2) and ppply GM 8.1.

Prepare a standard matching solution, usind 1 ml of the iron
SS I (1ml = 0,0005 % Fe).

R 15.3.7 Residue after ignition

R 15.3.2 pH

Determine the pH of a5 % solution of the sample according to
GM 31.1, using a glass indicator electrode.

Moisten 10 g of the sample with the sulfuric acid (R 37), heat
gently until no more fumes are evolved, and ignite at 600 °C to
constant mass.

The mass of the residue shall not exceed 1 mg.
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R 16 Magnesium chloride hexahydrate
MgCl,.6H20

Relative molecular mass : 203,31

R 16.1 Specification Prepare a standard matching solution, using 5 ml of the
phosphate SS Il (65 ml 2 0,000 5 % PO,).
Assay (MgCl,.6H,0) ................... 98 % min.
pH (5 % solution}—+5,0-to-6,5
Phosphate (PO [...................... 0,000 5 % max. R16.3.4 Sulfate
0,
Sulfate.(SO4) Y 0,002 % max. Take 20 ml of the test solution (R 16.2) and apply GN) 3.
Total nitrogen (N] ..................... 0,002 % max.
Barium(Ba) ....[............ ...l 0,005 % max. Prepare a standard matching solution, using'8 ml of the sulfate
Calcium(Ca)... | 0,01 % max. SS Il (8 ml 2 0,002 % SO,).
Copper(Cu) ....[......ooiiiiiit, 0,000 5 % max.
| Fe) ... 9 . .
ron (FeJ 0,000 5 % max R 16.3.5 Total nitrogen
Lead(Pb) ......\... .. . 0,000 5 % max.
Potassium (K) .. .[..................o... 0,005 % max. Dilute 5 ml of the test solution (R 16.2) to 140 ml with water
Sodium(Na)....|......... ... 0,005 % max. and apply GM 6.
Prepare a standard matching solution, using 2 m| of the

R 16.2 Preppration of test solution
Dissolve 40 g of the sample in about 100 mi of water and dilute

to 200 ml (the sojution shall be clear and colourless).

R 16.3 Test

R 16.3.1 Assay

Weigh, to the n¢arest 0,000 1 g, about 0,80 g of the sample
and dissolve in about 100 ml of water.

To this solution 4ddd 1 g of the ammonium chleride (R 5), 1 ml
of the ammonia golution (R 3), 40 mg of.the)mordant black 11
mixture (4.3.8%) [and titrate with standard volumetric EDTA
solution, ¢(1/2 EPTA) = 0,2 mol/),.t6a blue colour.

1,00 ml of EDTA solution, c(l/2 EDTA) = 0,200 mol/l, cor-
responds to 0,020 33 g of MgCl,.6H,0.

R 16.3.2 pH

nitrogen SS INf2 ml 2 0,002 % N).

R 16.3:6 Calcium, copper, iron and lead

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

Element Concentration Fl Resl nance
of solution ame ne
hm
Ca 5% 4p2,7
Cu 3p4,7
0% Air-acetylene
Fe Use the extraction 258,3
lvent in GM 35
Pb soven 217,0[or 283,3

R 16.3.7 Barium, potassium and sodium

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

Determine the pHof @ © % solution of the sample according to
GM 31.1, using a glass indicator electrode.

R 16.3.3 Phosphate

Take 50 ml of the test solution (R 16.2), add 30 ml of water and
apply GM 4.

Concentration Wavelength
Element of solution Flame nm
Ba 1 9% 553,6
(o]
K Oxygen- 766,5
acetylene
Na 0,5 % 589,0
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R 17 Magnesium oxide
MgO

Relative molecular mass : 40,30

R 17.1 Specification

Heat to boiling, cool, filter through a sintered-glass filter
crucible (porosity No. 40 — pore size diameter 16 to 40 um),

-

Assay (MgO) ...t 96,0 % min. retaining the filtrate for the preparation of the test solution
Substances.insoluble in hydrochloric acid . 0,01 % max (R 17.2), and dry the residue to constant mass at 105 °C.
Substanges solubleinwater............. 0,5 % max. - . i hall s
Carbonate (expressedas COp) . .......... 1,56 % max. e mass of the residue shall not excegs|o-
ChloridefCl) ... 0,01 % max.
Sulfate (BOg) ... 0,02 % max. g
Total nitfogen(N) ..................... 0,002 % max. R 17.3.3 Substances soluble in wate
Arsenic(fAs) ...l 0,000 1 % max. Take 3 g of the sample, add 90 ml of water, hdat to boiling, and
Barium apd strontium {expressed as Ba) .. 0,005 % max. filter. Evaporate 60 mi(of the filtrate to drynpss, and dry the
Calcium|{Ca). .o 0,05 % max. residue to constant,mass at 600 °C.
Copper(Cu) ..., 0,001 % max. Th £ 3h " h
Heavy metals (expressedasPb).......... 0,003 % max. e mass of ghe'vesidue shall not exceed 10 ng.
lron(Fe)|.....cooviiieii 0,01 % max.
Potassium (K) .. ............ ... ... 0,005 % max.

' R 17:3.4 Carbonate
Sodium{Na) ... 0,2 % max.
Zinc(Zn) ..o 0,005 % max. T6'1 g of the sample in a distillation apparatus| add about 80 ml
Loss aftgr ignition (at800 °C) ........... 4,0 % max. of sulfuric acid solution (16 %), and absorb the carbon dioxide

R 17.2| Preparation of test solution

Take thelfiltrate from the determination of substancesinsoluble
in hydroghloric acid solution (see R 17.3.2) and‘adjust to pH 3
with the|lammonia solution (R 3). Dilute with water to 200 ml.

R 17.3| Tests

R 17.3.] Assay

Weigh, o the nearest 0,000 1 g, about 1 g of the sample and
dissolve in about 6‘m) of hydrochloric acid solution (25 %) and
10 ml of|water._Transfer the solution quantitatively to a 500 ml
one-mark volumetric flask, dilute to the mark and mix.

formed in an absorption flask containing a fnixture (3:1:3 by
volume) of 1,4-dioxane-benzylamine-ethano| [95 % (V/V)].
Titrate with standard volumetric tetrabutylanmmonium hydrox-
ide solution, c[{C4Hg)4NOH] = 0,1 mol/l, using thymol blue
solution (0,2 % in 1,4-dioxane) as indicator.

The volume of titrant shall not exceed 3,4 mi}.

R 17.3.5 Chloride

Dissolve 0,5 g of the sample in 7 ml of nifric acid solution
(25 %), add 20 ml of water, heat to boiling, pnd apply GM 2.

Prepare a standard matching solution, usjng 5 ml of the
chloride SS Il (5 ml = 0,01 % CI).

R 17.3.6 Sulfate

Take 25,ﬁ0'm1—o'f—ﬁ11's—suiuduu, reutratize—with—the—ammonia
solution (R 3), and add 1 ml of the ammonia solution in excess.
Add 50 mg of the mordant black 11 mixture (4.3.8*) and titrate
with standard volumetric EDTA solution,

c(1/2 EDTA) = 0,2 mol/Il, to a blue colour.

1,00 ml of EDTA solution, c¢(1/2 EDTA) = 0,200 mol/Il, cor-
responds to 0,004 030 g of MgO.

R 17.3.2 Substances insoluble in hydrochloric
acid

Dissolve 20 g of the sample in 40 ml of water and 150 ml of
hydrochloric acid solution (25 %).

Dilute 5 ml of the test solution (R 17.2) with 20 ml of water,
neutralize with the ammonia solution (R 3) and apply GM 3.

Prepare a standard matching solution, using 10 ml of the
sulfate SS 11 (10 ml 2 0,02 % SO,).

R 17.3.7 Total nitrogen

Dissolve 1 g of the sample in 8 ml of hydrochloric acid solution
(25 %) and apply GM 6.

Prepare a standard matching solution, using 2 ml of the
nitrogen SS Il (2 ml £ 0,002 % N).
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R 17 Magnesium oxide

R 17.3.8 Arsenic
Take 50 ml of the test solution (R 17.2) and apply GM 11.

Prepare a standard matching solution, using 5 ml of the arsenic
SSIH(5ml = 00001% As)

R 17.3.1

Heavy metals

Take 10 ml of the test solution (R 17.2), add 0,5 g of the am-
monium chloride (R 5), neutralize with the ammonia solution
(R 3) and apply GM 7.

R 17.3.9 Barium and strontium

Mix 0,25 ml of barium chloride dihydrate solution

[0,02 % BaCl,.2H,0 in 30 % (V/V) ethanol] and 1 ml of
sodium sulfate flecahydrate solution (40 % Na,S0O,.10H,0)
(seeding solution)). To this mixture add, after exactly 1 min,
10 ml of the test|solution (R 17.2), which has been previously
acidified with 0,4 ml of hydrochloric acid solution (256 %), and
10 ml of water.

After 10 min, any turbidity shall not be greater than that of a

similarly preparefl standard matching solution, using 5 mi of
the barium SS IIf (5 ml = 0,005 % Ba).

R 17.3.10 Caljcium, copper and zinc

Determine theselelements by AAS according to GM 29, using
the following cofditions :

Prepare a standard matching solution, using 3 ml'ef| the lead
SS 11 (3 ml 2 0,003 % Pb).

R 17.3.12

Iron

Take 5 ml of the test solution (R 17:2)-and apply GM 8.1.

Prepare a standard matching solution, using 5 ml of the iron
SSIH(5ml 2 0,01 % Fe).

R 17.3.13 Potassium and sodium

Determine thesé€lements by FES according to GM B0, using
the following.eonditions :

Concentration
of solution

Confcentration of
solution Resonance
Element (in 73 g/I Flame line
RHydrochloric nm
agid solution)
Ca 422,7
Cu 4 % Air-acetylené 324,7
Zn 2139

Element (in 73 g/I Flame Wavura]length
hydrochloric m
acid solution)
K 4% Oxygen- 766.5
Na 0,1 % acetylene 489,0

R 17.3.14 Loss after ignition

Ignite 0,5 g of the sample at 800 °C to constant masg.

The loss in mass shall not exceed 20 mg.
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R 18 Methanol
CH30H

Relative molecular mass : 32,04

apply GM 13.1,

phenolphthalein

apply GM 13.1,

R 18.1 Specification R 18.2.4 Acidity
Assay (CH30H) ....................... 99,8 % min. Take 79 g (100 ml) of the sample and
Density :-0,291 to 0,793 g/ml titrating with standard volumetric sodium_hydroxide solution,
Residue 3fter evaporation............... 0,001 % max. (C|(§ZO3HS;*) = 0,01 mol/l, and using the
Acidity (dxpressed in millimolesof H+) ... 0,065/100 g max. R
Alkalinityl (expressed in millimoles of OH-) 0,02/100 g max. The volume of titrant shall not exceéd 5,2 ml
Permangpnate-reducing substances
L3 o)

(expregsedasO) .................... 0,000 5 % max. R 18.25 Alkalinity
Readily chrbonizable substances . ........ To pass test
Carbonyllcompounds (expressed as CO) .. 0,005 % max. Take 79g (100 ml) ©f)the sample and
Water . |....... .. 0,2 % max. titrating with standard volumetric sulfurig

R 18.2| Tests

R 18.2.1 Assay

Apply GM 34, using the following conditions :

Stationafyphase . ............. 20 % Carbowax 400

Support|......ooii Chromosorb W
[0,18 to 0,256 mm
(60 to 80 mesh.ASTM)]

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

Column ipternal diameter. ... . . .. 5 mm

Column gnaterial .............. Stainless-steel

Column femperature .......... 50°C

Injectionjtemperature .. ........ 150 °C

Detectiof temperature .. ......G 150 °C

C(1/2 H2$04) =
(IS 4.3.6%).

0,01 mol/l, and using

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

R 18.2.6 Permanganate-reducing su

Take 16 g (20 ml) of the sample and apply

acid solution,
the methyl red

bstances

5M 19.1, adding

0,1 ml of potassium permanganate solutionp (3,16 g/l) and

allowing the test solution to stand at 15 °C f

The pink colour shall not be completely disch

r 10 min.

arged.

R 18.2.7 Readily carbonizable substances

Cool 10 ml of sulfuric acid (95 + 0,5 %) to 10
by drop, with constant agitation, 10 ml of the
the temperature of the mixture below 20 °C {

The resulting solution shall be colourless or it

PC and add, drop
sample, keeping
hroughout.

5 colour intensity
lution or of the

20 ml with the

hl of this solution

Type of detector .......... ). Thermal conductivity shall not exceed that of the sulfuric acid s
Carrierg@s ............ 9N ... Helium sample.
Flowratd .......... = ... 30 ml/min
Testporfon..... 50/ ........ 5 ul R 18.2.8 Carbonyl compounds

Take 4 g (5 ml) of the sample and dilute td
R 18.2.2 _-Density carbonyl-free methanol (RS 4.2.11*). Take 2 n

' and apply GM 23.

Apply GM 24.1.

R 18.2.3 Residue after evaporation

Take 100 g (126 ml) of the sample and apply GM 14.

The mass of the residue shall not exceed 1 mg.

Prepare a standard matching solution, using
bonyl SS Il (2 ml 2 0,005 % CO).

R 18.2.9 Water

2 ml of the car-

Take 8 g (10 ml) of the sample and apply GM 12, using 20 ml of

the methanol (R 18) as the solvent.
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R 19 Nitric acid
HNO;

Relative molecular mass : 63,01

R 19.1 Specification

R 19.3.2 Chloride

Assay (HNO3)................... ... ... 65 % min.1 To 10 mi of water, add 10 ml of the test solution (R 19.2) and
Chloride (CI) . .. 000005 % max 1 ml of 17 g/l silver nitrate solution.
Sulfate (SO4) .. | ..o 0,000 2 % max. -

No turbidity shall ithi in.
Arsenic (AS) ... ..o 0,000 001 % max. o turbidity shall be produced within 15 rin
Copper(Cuj ... ...t 0,000 01 % max.

' R 19.3.3 Sulfate

Iron(Fe) ...... .. ... . .. 0,000 02 % max.
Lead(Pb) .....[.............coiit 0,000 01 % max. Take 10 ml of the test solution (R 19.2Dand apply GM 3.
Sulfatedash ... ...................... 0,001 % max.

R 19.2 PreTration of test solution
Take 300 g (210 ml) of the sample in a 400 ml beaker, add 0,1 g

of the anhydrou$ sodium carbonate (R 30) and evaporate to
dryness. Dissolve the residue in 60 ml of water.

R 19.3 Test$

R 19.3.1 Assgy

Weigh, to the hearest 0,000 1 g, a thin glass ampoule of
suitable capacity| provided with a capillary tube at one-end.

Place about 2 mll of the sample in the ampoule, using, for ex-
ample, the heatinlg technique. Seal the ampoule‘without loss of
glass and weigh [to the nearest 0,000 1 g.

Calculate by diff¢grence the mass of-the' test portion. Place the
ampoule in a 250 ml conical flask containing 50 ml of water,
and close the flask with a ground.glass stopper. Shake the flask
in order to break the ampoule’ and continue shaking until all
vapour has beer| absorbed*completely. Then open the flask,
rinse the stopper|and{thé wall of the flask carefully with water,
and grind the brgkényampoule thoroughly by means of a glass

Prepare a standard matching( solution, using 10 mql of the
sulfate SS Il (10 ml 2 0,00022% SO,).

R 19.3.4 Arsenic
Take 20 ml of the'test solution (R 19.2) and apply GM 11.

Prepare a standard matching solution, using 1 ml of the arsenic
SS I (1™l =2 0,000 001 %).

R-19.3.5 Copper and lead

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

Element Concentration A Res pnance
of solution ame ne
hm
Cu 20 ml of the test 3p4,7
solution (R 19.2) Air-acetylene
Pb diluted to 50 ml 217,0|or 283,3
R 19.3.6 Iron

Take 10 ml of the test solution (R 19.2) and apply G 8.1.

Prepare a standard matching solution, using 1 ml of| the iron
SS 1 {1 ml =2 0,000 02 % Fe).

rod. Titrate the'sofutiom—with—standard—volumetrie—sedium
hydroxide solution, ¢(NaOH) = 1 mol/I, using the methyl red
(IS 4.3.6%).

1,00 ml of sodium hydroxide solution, ¢(NaOH) = 1,000 mol/I,
corresponds to 0,063 01 g of HNO3.

R 19.3.7 Sulfated ash
Take 100 g (70 ml) of the sample and apply GM 17.

The mass of the residue shall not exceed 1 mg.

1) Nitric acid is commercially available also in other concentrations conforming to the above specification, which does not apply, however, to the

nitric acid containing 95 to 100 % of HNO;.

26


https://standardsiso.com/api/?name=c9805982dfea80285ab481680756d2d6

ISO 6353/2-1983 (E)

R 20 Oxalic acid dihydrate
C2oH>04.2H,0

Relative molecular mass : 126,07

Prepare a standard matching solution, using 1 ml of the

chloride SS 1l (1 ml 2 0,0005 % ClI).

R 20.1 Specification

Assay (CoHy04.2H0) . ...t 99,5 % min.
Chloride (EH—————— 0,000 5 % max
Sulfate{(40,) ...t 0,005 % max.
Total nitrggen (N) ..................... 0,001 % max.
Calcium(a). ... ..o 0,001 % max.
Heavy mdtals (expressedasPb).......... 0,000 5 % max.
Iron(Fe) | 0,000 2 % max.
Sulfatedash ................ .ot 0,01 % max.

R 20.2 | Preparation of test solutions

R 20.2.1 Test solution |

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

R 20.2.2 Test solution Il

Take 12 g of the sample and 1 g of anhydrous sodium car-
bonate. Add 1 drop of ammonium vanadate solution (1-%),
and evapprate several times with 20 ml of the nitric acid"(B“19)
respectivgly until the substance is completely decomposed and
no more pxides of nitrogen are evolved. Evaporaté.ohce more
with 20 i of hydrochloric acid solution (25 %)~and dissolve
the residfie in 1 ml of the same hydrochlorié\acid solution and
24 ml of water.

R 20.2.3 Test solution i

Adopt thg procedure specified4n'R 20.2.2, but using 2 g of the

sample.

R 20.3 | Tests

R 20.3.1 ,Assay

R-26-3:3—Suifat
D <

Take 4 ml of the test solution Il (R 20.2:2),-adf 14 ml of water
and apply GM 3, without, however, ‘acidifying the test solu-

tion 1l.

Prepare a standard matching-solution, using 8

ml of the sulfate

SS 1l (8 ml 2 0,005 % SO4)-and 4 ml of the test solution Il

(R 20.2.3).

R 20.3.4 Totalnitrogen

Dilute 20 mhof the test solution | (R 20.2.1
water and)apply GM 6.

Prepare* a standard matching solution, usi
nitrogen SS Il (2 ml 2 0,001 % N).

R 20.3.5 Calcium

Determine this element by AAS according to
following conditions :

to 100 ml with

hg 2ml of the

EM 29, using the

. Resonance
Concentration !
Element of solution Flame line
nm
Test solution | ..
Ca (R 20.2.1) Air-acetylene 4227

R 20.3.6 Heavy metals

Take 10 ml of the test solution Il (R 20.2.2), nelutralize with am-

monia solution (10 %) and apply GM 7.

Prepare a standard matching solution, using
SS 1 (2ml 2 0,0005 % Pb) and 10 ml of th
(R 20.2.3).

? ml of the lead
b test solution Il

Weigh, to the nearest 0,000 1 g, 0,25 g of the sample and
dissolve in about 50 ml of water.

Acidify the solution with the sulfuric acid (R 37), and titrate at
between 60 and 80 °C with standard volumetric potassium per-
manganate solution, ¢(1/5 KMnO,4) = 0,1 mol/I, to a faint pink
colour.

1,00 ml of potassium permanganate solution,
¢(1/6 KMnO,4) = 0,100 mol/l, corresponds to 0,006 303 3 g of
C,H504.2H,0.

R 20.3.2 Chloride

Take 20 ml of the test solution | (R 20.2.1) and apply GM 2.

R 20.3.7 Iron

Take 20 ml of the test solution |,
5-sulfosalicylic acid solution (10 %) and 5 mi
solution (R 3).

(R 20.2.1),

2 ml of
of the ammonia

The yellow coloration of the test solution shall not be more in-
tense than that of a similarly prepared standard matching solu-
tion, using 0,4 ml of the iron SS 1l (0,4 ml = 0,000 2 % Fe).

R 20.3.8 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 21

Perchloric acid (72 %)

HCIO4

Relative molecular mass : 100,46

R 21.1 Specification Prepare a standard matching solution, using 3 ml of the
chloride SS 1l (3 ml 2 0,000 3 % ClI).

Assay (HCIOg) ........... ...l 70 to 73 %1

Chlorate (CIOg) . 0,001 % max

Chloride (Cl) ... ... o 0,000 3 % max. R 21.2.4 Free chlorine

Freechlorine (C)|...................... 0,000 5 % max.

Phosphate and sificate (expressed as SiO,) 0,005 % max. Dilute 1,8 g (1,1 ml) with 20 ml of freshly. boiled anf cooled

Sulfate (SOg) .. ). ..................... 0,001 % max. water. Add 1 ml of cadmium iodidg sqlution (10 %) an(d 1 .ml of

Total nitrogen (N} .. ...\ovvoeeenn .. 0,002 % max. the starch (IS 4.3.11*) and set aside in.the dark for 1D min.

Arsenic (As) ... 1. 0,000 005 % max. Any blue colour produced shall beldischarged by the|addition

Copper (Cu) ... ] 0,000 01 % max. of 0,05 ml of sodium thiosulfate solution, c(Na,S,03)|= 0,005

Iron(Fe) ...... ...................... 0,000 2 % max. mol/I.

Lead(Pb) ..... ... ... .. ... ... .. ... 0,000 01 % max.

Manganese (Mn)|...................... 0,000 05 % max.

Silver (Ag)..... ... ... 0,000 5 % max. R 21.2.5 Phosphate and silicate

Sulfatedash ... ]...................... 0,003 % max.
Neutralize 5.g,(3 ml) of the sample with ammonia|solution
(10 %) and make up to 80 ml with water. Add 5 ml of |Jhexaam-

R 21.2 Tests

R 21.2.1 Assay

Weigh, to the ng
dilute with 50 m
sodium hydroxid
methyl red (IS 4.

arest 0,000 1 g, about 5 g of the sample and

of water. Titrate with standard volumetrie
e solution, ¢(NaOH) = 1 mol/I, using\the
3.6%).

1,00 ml of sodium hydroxide solution, c(NaOH) =-1;000 mol/|,

corresponds to 0

100 5 g of HCIO,.

R 21.2.2 Chlgrate

Dilute 20 g (12 nf
2 ml of the nitric
of 17 g/l silver n

After 5 min, any

1) of the sample with-33 mi of water and add
acid (R 19), 0, ¥ g-of sodium nitrite and 2,5 ml
trate solution\

bpaleseence shall not be greater than that of a

similarly prepareq

standard matching solution, using 8,5 ml of

the chloride SS " (875 ml 2 0,001 % ClOj).

moniuntheptamolybdate solution (10 %) and adjust tpb pH 1,8

withy the hydrochloric acid (R 13). Add 10 ml
hydrochloric acid (R 13), and extract with 20 ml of 4-1
pentanone. Wash the organic phase with hydrochl

of the
nethyl-2-
bric acid

solution (0,5 %) and reduce with 0,2 ml of tin(ll) chlofide solu-

tion [2 % SnCl,.2H,0 in the hydrochloric acid (R 13)].

The blue coloration of the organic phase shall not be
tense than that of a similarly prepared standard match
tion, using 2,5 ml of the silicate SS | (2,5 ml = 0,005

R 21.2.6 Sulfate

Dilute 5 g (3 ml) of the sample with 10 ml of water, n

more in-
ng solu-
Do SiO,).

eutralize

with the ammonia solution (R 3), dilute to 20 ml apd apply

GM 3.

Prepare a standard matching solution, using 5 ml of th
SS 11 (5ml 2 0,001 % SO,).

e sulfate

R 21.2.3 Chloride

Dilute 10 g (6 ml) of the sample with 45 ml of water, add 1 ml
of nitric acid solution (30 %) and apply GM 2.

R 21.2.7 Total nitrogen

Dilute 1 g (0,6 ml) of the sample with 140 ml of water a
GM 6.

1) Perchloric acid is commercially available also in other concentrations conforming to the above specification.
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R 21 Perchloric acid (72 %)

P[epare ziﬂs';?rlwgarcii Amft(i\;ng' ch_{Iutlon, using 2 ml of the Concentration Resonance
nitrogen SS ii (Z mi 2 0,002 % N). Element of solution Flame l:‘rr\:
R21.2.8 Arsenic Cu_ | paivaporateS0g 247
o {290 ml) of the sample 2483
. . to dryness, dissolve the
Dilute 40| g (24 ml) of the sample with 50 ml of water and apply Pb residue in 0,25 ml of | Air-acetyleng | 217,0 or 283,3
GM 11. the hydrochloric acid
Mn (R 13) and dilute to 2795
. . . . AG 50 ml with water a0a 1
Prepare 4 standard matching solution, using 2 ml of the arsenic Y - 40,1
SS Il (2]ml 2 0,000 005 % As).
R 21.2.10 Sulfated ash
R 21.2.9 Copper, iron, lead, manganese, and silver
Take 33 g (20 ml) of’the’sample and apply GM 17.

Determin
the follo

e these elements by AAS according to GM 29, using
ving conditions :

The mass of the(tesidue shall not exceed 1 mg.
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R 22 Phosphoric acid
H3PO4

R 22.1

Assay (H3PO,) ..
Chloride (Cl) .. ..

Relative molecular mass : 98,00

Specification

85 % min."
0.000-3 % max

R 22.2.4 Arsenic

Dilute 5 g (3 ml) of the sample with 30 ml of water and apply
GM 11

Sulfate (SO,) ...
Arsenic (As) . ...
Cadmium (Cd) ..
Copper (Cu) ....
Iron (Fe)

Lead (Pb)
Manganese (Mn)
Nickel (Ni) ......
Potassium (K). ..
Sodium (Na) . . ..
Zinc(Zn) .......

Volatile acids (ex|
of H+) .......

R 22.2 Test:

0,005 % max.
0,000 1 % max.
0,000 5 % max.
0,000 5 % max.
0,001 % max.
0,001 % max.
0,000 5 % max.
0,000 5 % max.
0,005 % max.
0,05 % max.
0,001 % max.

0,02/100 g max.

R 22.2.1 Assay

Weigh, to the n
sample and diluf
thymolphthalein

parest 0,000 1 g, about 2,5 g (1,5 ml) of the
e with 100 ml of water. Add 0,5 ml ef\the
(IS 4.3.12%) and titrate with standard

volumetric sodiufn hydroxide solution, ¢(NaOH) = Tt mol/I.

1,00 ml of sodiun
corresponds to 0|

h hydroxide solution, ¢(NaOH) =-1,000 mol/l,
049 00 g of H3PO,.

R 22.2.2 Chlgride

Dilute 5 g (3 ml)
GM 2.

Prepare a stand
chloride SS 1l (1

of the sample wWith 20 ml of water and apply

ard matehing solution, using 1,5 ml of the
5,ml e 0,000 3 % CI).

Prepare a standard matching solution, using 5 ml ‘efith¢ arsenic
SSH(5ml 2 0,0001 % As).

R 22.2.5 Cadmium, copper, iron/jead,
manganese, nickel and zinc

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

Element Concentr::ltion Flame Res: :che
ofysolution L
Cd 28,8
Cu 20 % 3p4,7
Fe 248,3
Pb 40 % Air-acetylene | 217,0|or 283,3
Mn 2§9,5
Ni 20 % 232,0]or 352,5
Zn 2013,9

R 22.2.6 Potassium and sodium

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

Concentration Wavelength
Element of solution Flame hm
K 5 % Oxygen- 7p6,5
Na acetylene 589 0

R 22.2.7 Volatile acids

R 22.2.3 Sulfate

Dilute 2 g (1,2 ml
GM 3.

) of the sample with 20 ml of water and apply

Prepare a standard matching solution, using 10 ml of the
sulfate SS 11 (10 ml 2 0,005 % SO,).

Dilute 60 g (35 ml) of the sample with 100 ml of freshly boiled
and cooled water and distil off 50 ml. Add to the distillate 2
drops of the phenolphthalein (IS 4.3.9%) and titrate with stan-
dard volumetric sodium hydroxide solution,

c(NaOH) = 0,1 mol/l, just to a faint pink colour.

The volume of titrant shall not exceed 0,12 ml.

1) Phosphoric acid is commercially available also with a concentration of about 88 % of H;P0,, conforming to the above specification.
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R 23 Potassium dichromate
K2Cr07

Relative molecular mass : 294,19

R 23.1 Specification reject the organic phase. To the aqueous phase, add again

20 ml of tributyl phosphate and repeat the extraction. Wash the
Assay (KoCrpOq) .o 99,5 % min. aqueous phase twice with 5 ml of diethyl ether and evaporate it

2
o T L e — 0,004 %max- to dryness. Dissolve the residue in 10 ml of water and apply
Sulfate ($O,) ... ..oeeerieei .. 0,01 % max. GM 3.
Calcium{Ca).......................... 0,002 % max. Prepare a standard matching solution, tising 1 ml of the sulfate
Copper(Cu) ...t 0,001 % max. SS 1 (1 ml 2 0,01 % SO,).
Iron(Fe)|.............. ... .. . ... 0,002 % max.
Lead (Pb) ..., 0,005 % max. R 23.3.4 Calcium, coppérand lead
Sodium{(Na) ......................L 0,02 % max. . . .
Loss aftef drying (at 100 °C) 0.05 % max Determine these elements by AAS according|{to GM 29, using
Yingfat Iu mLl e ! ' the following conditions™
R . . Resonance
R 23.2| Preparation of test solution Element | < SOncentration Flame line
of solution nm
Dissolve 20 g of the sample in water and dilute to 200 ml. Cu 0 324.7
Pb Air-acetyleng | 217,0 or 283,3
R 23.3| Tests Ca 4% 4227
R 23.3.1 Assa
y R 23.3.5 Iron
Weigh, tp the nearest 0,000 1 g, about 0,2 g of the sample-and .
dissglve n about 25 ml of wat?ar g & To 10 ml of the test solution (R 23.2), add 10 ml of the
) hydrochloric acid (R 13) and 10 ml of the ethgnol (R 11), allow

To this splution add 2 g of the potassium iodide/{R"25) and stir to sltanfd En“L tze reduction s com;;l:te grgen colour), add
until disdolved. Add a mixture of 100 ml of water-and 10 ml of 1 T of the hy Irogenl peroxide (R 14), and .evaporate to a
the hydrbchloric acid (R 13), and allow to_$tand for 10 min in volume of 10 ml. Cool, transfer to a separgting funnel, add
the dark 10 ml of 4-methyl-pentan-2-one, stir vigorously for 1 min, allow

to separate and reject the green aqueous phgse.
Dilute with 100 ml of water and titrate the liberated iodine with . . .
standard| volumetric sodium thigsulfate solution Wash the organic phase with 10 ml of a mnixture of equal
(Na,S,02) = 0,1 mol/l, ddding the starcim (IS 4.3.11%) volumes of the hydrochloric acid (R 13) and of water, again
towazrdg t%e end o,f the titra;tion e allow to separate and reject the aqueous phasg. To the organic

' phase, add 10 ml of water, stir vigorously for 1 min, allow to

Carry ouf a blank testienthe reagents used. separate and apply GM 8.1 to the aqueous phase.
1.00 ml &f sodium thiosulfate solution Prepare a standard matching solution in the same way, using
c(Nay,S,(3) = 07100 mol/I, corresponds to 0,004 903 g of 2 ml of the iron SS Il 2 ml = 0,002 % Fe).
K2CT207

R2336 Sadium

R 23.3.2 Chloride

Take 10 ml of the test solution (R 23.2), add 20 ml of water and

apply GM 2.

Prepare a standard matching solution, using 5 ml of the test

solution

(R 23.2) and 0,5 ml of the chloride SS Il

(0,5 ml = 0,001 % CI.

R 23.3.3 Sulfate

To 10ml of the test solution (R 23.2), add 10 ml
oric acid solution (25 %) and 20 ml of tributyl
phosphate, shake vigorously for 1 min, allow to separate and

hydrochl

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

Concentration Wavelength
Element of solution Flame nm
Na 2% Oxygen- 589,0
acetylene

R 23.3.7 Loss after drying

Dry 2 g of the sample to constant mass at 100 to 105 °C.

The loss in mass shall not exceed 1 mg.
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.

R 24 Potassium hydroxide
KOH '

R 24.1

Assay (KOH). ...
Carbonate (expre
Chloride (CI) . . ..
Phosphate (PO,)
Silicate (expresse
Sulfate (SO,) ...
Total nitrogen (N
Aluminium (Al) .
Calcium (Ca).. .,
Iron(Fe) .......
Lead (Pb) .....|
Magnesium (Mg)
Nickel (Ni) .. ... |
Sodium(Na). ...
Zinc(Zn) ......|

R 24.2 Prep

R 24.21 Test

Dissolve 50 g of
polyethylene bea
a polyethylene bq

Relative molecular mass : 56,108

Specification

0,005 % max.
0,001 % max.
0,01 % max.
...................... 0,005 % max.
..................... 0,001 % max.

...................... 0,001 % max.
0,000 5 % max.
0,001 % max.
0,5 % max.
0,001 % max.

aration of test solutions

solution |

the sample in about 200 ml of water in a
er and dilute to 250 ml. Store this solution in
ttle.

R 24.2.2 Test solution |l

Neutralize 100,0
polyethylene bea
the mixture cold,

ml of the test solGtion | (R 24.2.1) in a
er with the hydroehloric acid (R 13), keeping
and dilute ta~200 ml.

R 24.3 Test.'r

R 24.3.2 Carbonate

Add 1 ml of the bromophenol blue (IS 4.3.2*) to the neu-
alized solution—retained—in—test—R-24-3-1—a #rate this

solution with standard volumetric hydrochloric adiéhkolution,

c(HCl) = 0,1 mol/Il, to a colour change from bhde_ to yellow.

1,00 ml of hydrochloric acid solution, ¢(HCH = 0,100 mol/I,
corresponds to 0,006 91 g of K,CO3.

R 24.3.3 Chloride

Take 10 ml of the test solution | (R 24.2.1), neutralized with
nitric acid solution410~%) and apply GM 2.

Prepare a standard matching solution, using 10 m| of the

chloride SSYI410 ml = 0,005 % CI).

R<24.3.4 Phosphate
Take 50 ml of the test solution Il (R 24.2.2) and apply| GM 4.

Prepare a standard matching solution, using 5 m| of the

phosphate SS Il (6 ml 2 0,001 % PO,).

R 24.3.5 Silicate
Take 10 ml of the test solution Il (R 24.2.2) and apply] GM 5.

Prepare a standard matching solution, using 10 m| of the

silicate SS Il (10 ml 2 0,01 % SiO,).

R 24.3.6 Sulfate

R 24.3.1 Assay

Weigh to the nearest 0,000 1 g, about 2,5 g of the sample and
dissolve in 50 ml of carbon dioxide-free water.

To this solution add 2,0 ml of barium chloride solution (10 %
BaCl,.2H,0) and 2 drops of the phenolphthalein (IS 4.3.9%),
and titrate with standard volumetric hydrochloric acid solution,
c(HCl) = 1 mol/Il, until the solution just becomes colourless.

1,00 ml of hydrochloric acid solution, ¢(HCI) = 1,000 mol/l,
corresponds to 0,056 1 g of KOH.

Use the neutralized solution for test R 24.3.2.

32

Take 25 mi of the test solution Il (R 24.2.2) and apply GM 3.

Prepare a standard matching solution, using 12,5 ml of the
sulfate SS 11 (12,5 ml 2 0,005 % SO,).

R 24.3.7 Total nitrogen

Take 25 ml of the test solution | (R 24.2.1) and apply GM 6.

Prepare a standard matching solution, using 5 ml of the
nitrogen SS Il (5 ml 2 0,001 % N).
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R 24 Potassium hydroxide

R 24.3.8 Aluminium

. Resonance
Element C(;rfxcsir;:;?;:)n Flame line
Take 10 ml of the test solution Il (R 24.2.2) and apply GM 9. nm
Ca 422,7
Prepare a standard matching solution, using 2 ml of the o
aluminium SS 1l (2 ml = 0,002 % Al) Mg 10% 285.2
Ni 232,0 or 352,5
4% Air-acetyleng
Pb Use the extraction 217,0 or 283,3
R 24.3.9 Iron solvent in GM 35
[+)
Take 20 [nl of the test solution Il (R 24.2.2) and apply GM 8.1. a 10 % 2139
Prepare jp standard matching solution, using 2 ml of the iron R 24.3.11 Sodium

SS 11 (2ml 2 0,001 % Fe).

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

R 24.3.10 Calcium, lead, magnesium, nickel and

. Concentration Wavelength
zZinc Element of solution Flame nm
Determine these elements by AAS according to GM 29, using Na 1% OX\t/glen- 589,0
the following conditions : acetylene
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R 256 Potassium iodide

Relative molecular mass : 166,01

R 25.1 Specification

dard volumetric silver nitrate solution, c(AgNO3) = 0,1 mol/Il.
Stir and filter. To 10 ml of the filtrate, add 2,5 ml of nitric acid
solution (25 %).

Assay (KI) ... ... . i, 99,5 % min.

pH (5 % solution) : 6 to 8

Chloride and bromide (expressedas Cl) ... 0,01 % max.
lodate and iodine|(expressed as 103) . . . . .. 0,000 3 % max.
Phosphate (POg) |. .. .....ccovoiiint 0,001 % max.
Sulfate (SOy) .. ...t 0,005 % max.
Totalnitrogen (N} ..................... 0,001 % max.
Arsenic(As) ... ... L 0,000 01 % max.
Heavy metals (expressedas Pb).......... 0,000 5 % max.
Iron(Fe) ...... .. o, 0,000 5 % max.
Calcium(Ca)...|.... .o 0,001 % max.
Magnesium (Mg)|................... ... 0,001 % max.
Sodium(Na)...).... .. ... ..o 0,05 % max.
Reducing substafices .................. To pass the test

R 25.2 Preprration of test solution

Dissolve 40 g of fhe sample in about 150 ml of water and dilute

to 200 ml.

Protect this solufion from light and use only if colourless.

R 25.3 Tests

R 25.3.1 Assay

Weigh, to the ndarest 0,000 1 g, 0,48.t0°0,52 g of the sample
and dissolve in 2b mi of water.

To this solution| add 35,0 ml/of standard volumetric silver
nitrate solution, £F(AgGNO3N\=/0,1 mol/l, and then 5 ml of the
nitric acid (R 19)| Titrate with standard volumetric potassium
thiocyanate solution;’¢(KSCN) = 0,1 mol/l, in presence of the
ammonium iron(|ll}Sulfate (IS 4.3.1*) to the first pink colora-

At the same time, prepare a standard matching solutipn, using
1 ml of the chloride SS 11 (1 ml 2 0,01 % Cl). After 2|min, any
opalescence in the test solution shall not be greaterthgn that of
the similarly prepared standard matching solution .

R 25.3.4 lodate and iodine

standard volumetric sulfuric.acid solution,

Dissolve 2 g of the sample in.50 ml of water, and ad4[3 ml of
c(1/2 H,S0,4) = 0,1 mol/l\and 5 mi of the starch (IS

3.11%).

No blue or violet colaration shall be observed within [0 s.

R 25.3.5 “Phosphate
Take 10.ml of the test solution (R 25.2), and apply GM 4.
Prepare a standard matching solution, using 2 m| of the
phosphate SS Il (2 ml 2 0,001 % PO,).
R 25.3.6 Sulfate

Take 10 ml of the test solution (R 25.2) and apply GM 3.
Prepare a standard matching solution, using 10 ml of the
sulfate SS Il (10 ml 2 0,005 % SO,).
R 25.3.7 Total nitrogen

Take 25 ml of the test solution (R 25.2) and apply GM 6.

Prepare a standard matching solution, using 5 ml of the
nitrogen SS Il (5 ml 2 0,001 % N).

tion.

1,00 ml of silver nitrate solution, c(AgNO3) = 0,100 mol/l, cor-
responds to 0,016 6 g of KI.

R25.3.2 pH

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

R 25.3.3 Chloride and bromide

To 2,6 ml of the test solution (R 25.2), add 10 ml of water,
2,5 ml of the ammonia solution (R 3) and then 35 ml of stan-

34

R 25.3.8 Arsenic

Take 50 ml of the test solution (R 25.2) and apply GM 11.
Prepare a standard matching solution, using 1 ml of the arsenic
SS 1l (1 ml 2 0,000 01 % As).

R 25.3.9 Heavy metals

Take 20 ml of the test solution (R 25.2) and apply GM 7.

Prepare a standard matching solution, using 2 ml of the lead
SS 1 (2ml 2 0,0005 % Pb).
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R 25 Potassium iodide

R 25.3.10 Iron R 25.3.12 Sodium

Take 10 ml of the test solution (R 25.2) and apply GM 8.1. Determine this element by FES according to GM 30, using the
following conditions :

Prepare a standard matching solution, using 1 ml of the iron

SS i (1 ml = 00005 % Fe) Concentration » Wave|ength
Element of solution rlame, nm
. . Oxygen-
0
R 25.3.11 Calcium and magnesium Na 1% apotylene 589,0

Determine these elements by AAS according to GM 29, using

the folloyving conditions : R 25.3.13 Reducing subistances
. Resonance Dissolve 1,5 g of the sample in 10 ml of cafbon dioxide-free
Elemen Concentration Flame line water, and add suecessively 1 ml of sulfukisc acid solution
of solution nm (20 %), 5 ml of the'starch (IS 4.3.11%) and 0,05 m of standard
Ca 10 % 422.7 volumetric ioding-solution, ¢(1/2 1,) = 0,002 mol/I.
Air-acetylene
M % 2852 After 30 s{. the coloration shall not be completely discharged.
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R 26 Potassium permanganate
KMnOg4

Relative molecular mass : 158,04

on and

R 26.1 Specification R 26.3.3 Chloride

Assay (KMnOy) ............ ... ... 99 % min. Dissolve 2 g of the sample in 35 ml of water, and add 5 ml of

Water-insoluble matter . ................ 0,1 % max. the nitric acid (R 19) and, drop by drop, 3 ml of the hydrogen

Chioride(cn ... I ... 0,005 9 ] peroxide (R T4]. When the reduction is complete, Hilute to
oride {Cl) o/o max exactly 100 ml. Take 10 ml of the reduced soluri1

Sulfate {SO4) .. ........ .. ... .. ... 0,005 % max. apply GM 2.

Totalnitrogen(N) ..................... 0,005 % max.

Heavy metals (expressedas Pb).......... 0,003 % max. Prepare a standard matching solution, ,using 1 m| of the

ron(Fe) ...... ... ... 0,002 % max. chloride SS 1l (1 ml 2 0,005 % Cl).

R 26.2 Prepparation of test solution R 26.3.4 Sulfate

Dissolve 5 g of the sample in 50 ml of water, add 30 ml of the
hydrochloric acid| (R 13) and evaporate to dryness on a boiling
water-bath. Dissplve the residue in 5 ml of the hydrochloric
acid (R 13) and dgain evaporate to dryness.

Dissolve the residue in about 30 m! of water and dilute to 50 ml.

R 26.3.1 Assay

WEeigh, to the negrest 0,000 1 g, about 1 g of the sample, place
it in a 500 ml ond-mark volumetric flask and dissolve, infabout
200 ml of water. |Dilute to the mark with water, and mix.

Take 50,0 ml of this solution, add 15 ml of potassium iodide
solution (20 %) and 15 mi of sulfuric acid soldtion (20 %), and
titrate the liberated iodine with standard volumetric sodium
thiosulfate solution, ¢(Na;S;03) = 0,1 mol/1, using the starch
(IS 4.3.11*).

1,00 ml of sodium thiosulfate sélution,

c(Na,S,03) = 0,[100 mol/l, corrésponds to 0,003 16 g of
KMn04.

R 26.3.2 Watpr-insoluble matter

Take 10 ml of the test solution (R 26.2) and apply G 3.

Prepare a standard'matching solution, using 5 ml of the sulfate
SS 11 (5 ml 20,0056 % SO,).

R 26.3.5° Total nitrogen
Dissolve 1 g of the sample in 100 ml of water and apply GM 6.

Prepare a standard matching solution, using 5 m| of the
nitrogen SS Il (5 ml 2 0,005 % N).

R 26.3.6 Heavy metals

Take 5 ml of the test solution (R 26.2), add 5 ml of water and
apply GM 7.

Prepare a standard matching solution, using 1,5 ml of| the lead
SS 11 (1,5ml 2 0,003 % Pb).

R 26.3.7 Iron

Take 5 ml of the test solution (R 26.2), add 5 ml of water and
apply GM 8.1

Take 2 g of the sample and apply GM 1.

The mass of the residue shall not exceed 2 mg.

36

Prepare a standard matching solution, using 1 ml of the iron
SS 1l (1 ml 2 0,002 % Fe).
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R 27

Potassium sodium tartrate tetrahydrate

C4H406KNa.4H,0

Relative molecular mass : 282,23

R 27.1 Specification

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

Assay (C4H40gKNa.4H,0) . ............. 99 % min.

pH (5 %EMM_M —6;5-t0-8:5 R 2735 Phosphate

Water-insoluble matter . ................ 0,005 % max.

Chloride|(Cl) .......... ... ... 0,001 % max. Ignite 1 g of the sample in a platinum dish:"Digsolve the residue

Phosphate (POg) ...................... 0,002 % max. in 5ml of water and 5 ml of the 'mitric facid (R 19), and

Sulfate (50) ... ovveeeeir i 0,005 % max. evaporate to dryness. Dissolve_theresidue inh 20 ml of water
. and apply GM 4.

Ammonium (NH,) ............... .. .. 0,002 % max.

Calcium|Ca). ...t 0,005 % max. Prepare a standard matchifig solution, using 4 ml of phosphate

Copper{Cu) ..., 0,000 5 % max. SS 11 (2 ml 2 0,002,% _PO,).

Iron(Fe)| .........oo i 0,000 5 % max.

Lead(PH) .......... ... 0,000 5 % max. R 27.3.6 Sulfate

R 27.2| Preparation of test solution

Dissolve|20 g of the sample in water and dilute to 200 ml.

R 27.3| Tests

R 27.3.1 Assay

Weigh, to the nearest 0,000 1 g, about 0,5 g of thé.sample and
dissolve ) in 5 ml of formic acid (99 %).

To this solution add 50 ml of the acetic acid\(R 1) and 15 ml of
acetic aphydride. Titrate with standard_volumetric perchloric
acid soldtion, c(HCIO4) = 0,1 mol/I in.anhydrous acetic acid,
using the crystal violet (IS 4.3.3%).

1,00 ml pf perchloric acid_selution, c¢(HCIO,4) = 0,100 mol/I,
correspands to 0,014 11.g.of C4H,0gKNa.4H,0.

R27.3.2 pH

Take 10,mhof the test solution (R 27.2), acidIy, drop by drop,
with hydrochloric acid solution (25 %) and apply GM 3. Allow
to stand for 1 h before observing the result.

Prepare a standard matching solution, using § ml of the sulfate
SS 11 (5ml 2 0,005 % SO,).

R 27.3.7 Ammonium
Take 10 mi of the test solution (R 27.2) and apply GM 10.

Prepare a standard matching solution, using 2 ml of the am-
monium SS 11 (2 ml 2 0,002 % NHy,).

R 27.3.8 Calcium, copper and lead

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

. Resonance
Concentration N

Element of solution Flame lrl:r\ne
Determine the pH of a 5 % solution of the sample according to Ca 10 % . 422,7
GM 31.1T, Gsing a glass indicator electrode. Cu 10 % Air-acetylen 324,7

Use the extraction
. Pb solvent in GM 35 217,0 or 283,3

R 27.3.3 Water-insoluble matter
Take 20 g of the sample and apply GM 1. R 27.3.9 Iron

The mass of the residue shall not exceed 1 mg.

R 27.3.4 Chloride

Dilute 10 ml of the test solution (R 27.2) to 20 ml and apply
GM 2.

Take 20 ml of the test solution (R 27.2), acidify, drop by drop,
with hydrochloric acid solution (20 %) to dissolve any
precipitate and apply GM 8.1.

Prepare a standard matching solution, uéing 1 ml of the iron
SS I (1ml 2 0,0005 % Fe).
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R 28 Silver nitrate
AgNO;

R 28.1 Spec

Assay (AgNO3). .
Chloride (Cl) .. ..

Relative molecular mass :

169,87

Sulfate (SQy) ...
Copper (Cu) ....
Iron (Fe)

Lead (Pb)

Substances not p
hydrochloric ad
as sulfates) . . .

R 28.2 Tests

R 28.2.1 Assd

Weigh, to the nd
dissolve in 50 mi

To this solution 3
chloride solution,
solution (50 %),
tion and 20 ml

tiometrically with
tion, c(NaCl) =

adding the titrant

corresponds to 0

R28.22 Chig

Dissolve 2 g of t
nitric acid (R 19),
through a chlorid

Dissolve another

ification R 28.2.3 Sulfate
...................... 99,8 % min. Mix 0,25 ml of potassium sulfate ethanolic solution [0,02 % in
0 001 % max ethanol (30 % V/V)] with 1 ml of a saturated barium nitrate
0002 % max solution (seeding solution). To this mixture add, after [I min, a
""""""""""" ! o ’ solution of 1 g of the sample in 5 ml of water agidifjed with
..................... 0,000 5 % max. 0,5 ml of acetic acid (30 %).
..................... 0,000 5 % max.
..................... 0,001 % max. After 5 min, any turbidity in the test solution shall not be
recipitated by greater than that of a similarly prepdred standard matching
d (expressed solution, using 2 ml of the sulfate SSI
..................... 0,01 % max. (2ml 2 0,002 % SO,).
R 28.2.4 Copper, iron and lead
Determine these elements by AAS according to GM 39, using
the following copditions :
Y
. R
arest 0,000 1 g, 0,855 g of the sample and Element Concentration Flame esf::nce
bf water. of solution Am
. Dissolve 10 g of the
dd 50,00 ml of standard volumetric sodium Cu sample in 40 ml of 324,7
c(NaCl) = 0,1 mol/l, 0,1 ml of sulfuric acid water, add 10 g of
D,25 ml of saturated potassium sulfate solu- aszortﬁnc acid, stir well
% (V/V)l. Titrate poten- F and allow to stand for | ;i 248,3
of ethanol [95 % . . p e 5 min. Filter, wash the | Air-acetylene ,
the standard volumetric sodium chloride solyd- filter with water, and
0,1 mol/l, using Ag-Hg/Hg,S0, electrodes, _dilute the combined
in increments of 0,1 ml from a microburétte. Pb |filtrate a%(é "r;’]?Sh'”gS to 217,0 pr 283,3
1,00 ml of sodiupn chloride solution, ¢(NaCl) = 0,100 mol/l,
016 99 g of AgNO3. R 28.2.5 Substances not precipitated by
hydrochloric acid
ride Dissolve 10 g of the sample in 300 ml of water, heat tp boiling
and add 12 ml of hydrochloric acid solution (20 %). Allow to
e sample in 25:ml of water, add 1 ml of the stand in the dark for 12 h, filter and evaporate the f{ltrate to
allow to stand'in the dark for 10 min and filter dryness. Dissolve the residue in 0,2 ml of hydrochlgric acid
e-free filter (solution A). solution (20 %) and 10 ml of water, boil and filter.
D g.of'the sample in 25 ml of water, add 1 ml Add a few drops of the sulfunc acid (R 37) to the filtrate and
A inglat a low

of the nitric acid

10 min. The opalescence of thls solutlon shall not be greater
than that of a standard matching solution prepared by adding
2 mi of the chloride SS Il to the solution A

(2ml = 0,001 %

Ch).

temperature untll all fumes have dlsappeared then heat to 650
+ 50 °C for 15 min, allow to cool in a desiccator, and weigh.

The mass of the residue shall not exceed 1 mg.
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R 29 Sodium acetate trihydrate
CH3COONa.3H,0

Relative molecular mass : 136,08

R 29.1 Specification

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

Assay (CH3COONa.3H,0) .............. 99 % min.

pH (5 % salution) - 75 t0 9

ChIOride [CI) -+ oo 0,000 5 % max. R29.3.4 Phosphate

Phosphate (POg) ...................... 0,000 5 % max. Take 30 ml of the test solution (R 29,2)) add 50 ml of water,

Sulfate (BOy) ... 0,002 % max. and apply GM 4.

Aluminium (Al . ... . 0,000 5 % max.

Calcium({Ca)................coiin... 0,002 % max Prepare a standard matching~selution, usinfg 1,5 ml of the

Copper(Cu) v.ovvveiiiiiii i 0,000 5 % max. phosphate SS 11 {1,5 mi £-0,000 5 % PO,).

Iron(Fe)|....ooei e 0,000 5 % max.

Lead (Pb) ........ ...t 0,000 5 % max. R 29.3.5 Sulfate

Potassium (K)........ ... ... ... .. ... 0,005 % max.

Perman%vnate-reducing substances Take 20 ml of the test solution (R 29.2) and 4pply GM 3.
(expregsedas HCOOH) ............... 0,005 % max.

R 29.2| Preparation of test solution

Dissolve|20 g of the sample in 100 ml of water and dilute to
200 ml.

R 29.3| Tests

R 29.3.1 Assay
Weigh, to the nearest 0,000 1 g;7about 0,4 g of the sample and
dissolve n 25 ml of the acetic”acid (R 1).

To this |solution add-.0/4 ml of 1-naphtholbenzene solution
[0,1 % im acetic acid (R 1)] and titrate with standard volumetric
perchloric acid selution, c(HCIO4) = 0,1 mol/l, in acetic acid
(R 1), to| a green~colour.

1,00 ml bf-perchloric_acid solution, c(HCIQ,) = 0,100 mol/|

Prepare ‘a/standard matching solution, using 4 ml of the sulfate
SS 1l{4'ml = 0,002 % SO,).

R 29.3.6 Aluminium
Take 15 ml of the test solution (R 29.2) and gpply GM 9.
Prepare a standard matching solution, using| 5 ml of the test
solution (R 29.2) and 0,5 ml of the aluminiung SS Il

(0,5ml =2 0,0005 % Al).
R 29.3.7 Calcium

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

. Resonance
Concentration .
Element of solution Flame line
nm
Ca 4 % Air-acetylend 4227

corresponds to 0,013 61 g of CH3COONa.3H,0.

R 29.3.2 pH

Determine the pH of a5 % solution of the sample according to
GM 31.1, using a glass indicator electrode.

R 29.3.3 Chloride

Take 20 mi of the test solution (R 29.2) and apply GM 2, using
1 ml of the nitric acid (R 19) instead of nitric acid (25 %).

R 29.3.8 Copper and lead

Determine these elements by anodic stripping voltammetry
according to GM 33, using a solution of 1 g of the sample
in 256 mi of standard volumetric sulfuric acid solution,

c{1/2 H,SO4) = 1 mol/I.

Working electrode ............ Hg
Reference electrode ........... Ag/AgCl, saturated KCI
Starting potential ............. - 0,75V
Peak potentials ............... Cu: + 0,185V
Pb: - 031V
Evaluation ................... By standard solution
additions
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R 29 Sodium acetate trihydrate

R 29.3.9

Iron

Take 256 ml of the test solution (R 29.2), neutralized with
hydrochloric acid solution (25 %), and apply GM 8.1.

Prepare a standg
solution (R 29.2)

Fe).

R 29.3.10 Potassium

. or—tising5 »
and 1 ml of theiron SS Il (1 ml 2 0,000 5 %

R 29.3.11 Permanganate-reducing substances

Dissolve 10 g of the sample in 100 ml of water, add 1 ml of

standard volumetric potassium permanganate
c(1/5 KMnO,4) = 0,1 mol/l, boil for 5 min, and cool.

solution,

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

Element Cd ncentration Flame Wavelength
o¢f solution nm
K 4% Oxygen- 766,5
acetylene

The pink colour of the solution shall not disappear‘co

Add 2 g of the potassium iodide (R 25) and/20-ml o
acid solution (20 %), and titrate with Standard v
sodium thiosulfate solution, c(Na,S,03) =" 0,1 mol/I,
ourless.

mpletely.

f sulfuric
blumetric
until col-

At the same time carry out a blank test, using the saime quan-

tities of all the reagents (excéptythe standard volumetr
thiosulfate solution), but %@mitting the test portion.

The volume of titrant{required shall not exceed 0,25
allowing for the/blank test.

c sodium

ml, after
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R 30

Sodium carbonate, anhydrous
NaxCO3

Relative molecular mass : 105,99

R 30.1 Specification

Assay (Na,COg, after drying at300 °C) ... 99,8 % min.

e and silicate (expressed as SiO,) 0,005 % max.
Total nitfogen (N) ..................... 0,001 % max.
Total sulfur (expressedas SOy) .......... 0,005 % max.
Aluminiym (AD . ........... ... ... 0,001 % max.
CalciumfCa). ..., 0,005 % max
Heavy metals (expressedasPb).......... 0,000 5 % max.
lron(Fe)| ............. i 0,000 5 % max.
Magnesiim (Mg) ............ ... . ... 0,002 % max.
Potassium (K) . ..., 0,01 % max.
Loss aftgr drying (at 300 °C) ............ 1,0 % max.

R 30.2| Preparation of test solution

Dissolve|20 g of the sample in 80 ml of water, neutralize with
hydrochloric acid solution (25 %), and add 5 ml of acid in ex:
cess. Bdil the solution, cool, and dilute to 200 ml.

R 30.3| Tests

R 30.3.]| Assay
Weigh, fo the nearest 0,000 1 g, about 2 g of the sample,
previously dried at 300 °C, and-dissolve in 50 ml of water.

To this golution add 2 drops of the methyl orange (IS 4.3.5%)
and titrate with standardivolumetric hydrochloric acid solution,
c(HCl) 5 1 mol/I.

1,00 ml pf hydrochloric acid solution, ¢(HCI) = 1,000 mol/I,
correspands to 0,052 995 g of Na,CO;.

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 ml of

ChloridefC————————— 0,002% mﬁx—mﬂﬁ'ﬁm“mwthe hydrochloric
Phosph+ acid (R 13)]. Dry the organic phase with ‘ahhydrous sodium

sulfate.
The blue coloration of the organic¢ phase shall not be more in-

tense than that of a similarly prepared standafd matching solu-
tion, using 5 ml of the silicate SS Il (5 ml = P,005 % SiO,).

R 30.3.4 Total nitrogen
Dissolve 2 g of the.sample in 100 ml of water|and apply GM 6.

Prepare & standard matching solution, using 2 ml of the
nitrogenSS 1l (2 ml 2 0,001 % N).

R,30.3.5 Total sulfur

Dissolve 1 g of the sample in 10 ml of watef, add 0,25 ml of
saturated bromine water, boil, cool, [neutralize with
hydrochloric acid solution (25 %), and add D,5 ml in excess.
Boil to decolorize, cool, dilute to 20 ml, and ppply GM 3.

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

R 30.3.6 Aluminium
Take 10 ml of the test solution (R 30.2), neutralized with am-
monia solution (10 %), add 15 ml of the methanol (R 18) and
apply GM 9.

Prepare a standard matching solution, usjng 1 ml of the
aluminium SS Il (1 ml 2 0,001 % Al).

R 30.3.7 Calcium and magnesium

Determine these elements by AAS according|to GM 29, using

R 30.3.2 Chloride
Dissolve 1 g of the sample in 15 ml of water and apply GM 2.

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

R 30.3.3 Phosphate and silicate

Dissolve 1 g of the sample in a mixture of 80 ml of water and
3 ml of hydrochloric acid solution (25 %). Heat to boiling and,
after cooling, add 5 ml of hexaammonium heptamolybdate
solution (10 %). Adjust to pH 1,8 with the hydrochloric acid
(R 13) and heat the solution to boiling. After cooling, add 10 ml

the Tollowing conditions :

. Resonance
Concentration !
Element of solution Flame line
nm
Ca Test solution Ai 422,7
(R 30.2) ir-acetylene
Mg : 285,2

R 30.3.8 Heavy metals
Take 20 ml of the test solution (R 30.2) and apply GM 7.

Prepare a standard matching solution, using 2 ml of the lead
SS 1 (2ml 2 0,0005 % Pb).
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R 30 Sodium carbonate, anhydrous

R 30.3.9 tron
Take 20 ml of the test solution (R 30.2) and apply GM 8.1.

Prepare a standard matching solution, using 1 ml of the iron

Concentration Wavelength
Element of solution Flame nm
Test solution Oxygen-
K (R 30.2) acetylene 766,5

SS 11 (1 ml 2 0,686-5%Fe}

R 30.3.10 Potassium

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

R 30.3.11 Loss after drying

Dry 2 g of the sample to constant mass at-300*°C.

The loss in mass shall not exceed 20 mg.
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Sodium carbonate decahydrate

Na2C03.10H2.0

Relative molecular mass : 286,14

and heat the solution to boiling. After cooling 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 ml of tin(ll) chloride solu-

R 31
R 31.1 Specification
Assay (Na,CO3.10H,0) . ................ 99 to 102 %
Chloride (Cl) 0001 % max
Phosphale and silicate (expressed as SiO,) 0,003 % max.
Totalnitfogen (N) ..................... 0,000 5 % max.
Total sulfur (expressedas SOy) .......... 0,003 % max.
Aluminigm (Al . .. ... 0,000 5 % max.
Calcium|Ca). ...t 0,003 % max.
Heavy metals (expressedas Pb).......... 0,000 5 % max.
Iron(Fe)| ..., 0,000 3 % max.
Magnesitm (Mg) . ......... ... ... ... 0,000 3 % max.
Potassium (K) . ......... ... ... 0,005 % max.

R 31.2| Preparation of test solution

Dissolve|20 g of the sample in 60 mi of water, neutralize with
hydrochloric acid solution (256 %) and add 2,5 ml of this acid in
excess. Boil, cool and dilute to 100 ml.

R 31.3| Tests

R 31.3.] Assay
Weigh, fo the nearest 0,000 1 g, about'3 g of the sample and
dissolve|in 50 ml of water.

To this golution add 2 drops of the methyl orange (IS 4.3.5%),
and titrate with standardvolumetric hydrochloric acid solution,
c(HCI) # 1 mol/I.

1,00 ml |of hydrechloric acid solution, c(HCI) = 1,000 mol/I,
correspqndso\0,143 1 g of Na,CO3.10H,0.

tion [2 % SnCl,.2H,0 in the hydrochloric acij (R 13)]. Dry the

organic phase with anhydrous sodium sulfatg.

The blue coloration of the organic-phase sha
tense than that of a similarly prepared standa
tion, using 6 ml of the silicate(SS’Il (6 ml &

R 31.3.4 Total nitrogen

not be more in-
fld matching solu-
D,003 % SiO,).

Dissolve 4 g of the.sample in 100 ml of water|and apply GM 6.

Prepare a standard matching solution, usjng 2 ml of the

nitrogemSS Il (2 ml 2 0,000 5 % N).

R’31.3.6 Total sulfur

Dissolve 2 g of the sample in 10 ml of watef, add 0,25 ml of

saturated bromine water, boil, cool, neutralize
acid solution (25 %), and add 0,5 ml of this a
to decolorize, cool, dilute to 20 ml, and appl

with hydrochloric
id in excess. Boil
GM 3.

Prepare a standard matching solution, using § ml of the sulfate
SS 11 (6 ml = 0,003 % SO,).
R 31.3.6 Aluminium

Take 10 ml of the test solution (R 31.2), nedtralized with am-
monia solution (10 %), add 15 ml of the methanol (R 18), and
apply GM 9.
Prepare a standard matching solution, uging 1 ml of the

aluminium SS Il (1 ml 2 0,000 5 % Al).

R 31.3.7 Calcium and magnesium

R 31.3.2 Chloride
Dissolve 2 g of the sample in 15 ml of water and apply GM 2.

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

R 31.3.3 Phosphate and silicate

Dissolve 2 g of the sample in a mixture of 80 ml of water and
3 ml of hydrochloric acid solution (25 %). Heat to boiling and
after cooling add 5 ml of hexaammonium heptamolybdate solu-
tion (10 %). Adjust to pH 1,8 with the hydrochloric acid (R 13)

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

. Resonance
Concentration !
Element of solution Flame line
nm
Ca . 4227
10 % Air-acetylene
Mg 285,2

R 31.3.8 Heavy metals

Take 20 ml of the test solution (R 31.2) and apply GM 7.
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R 31 Sodium carbonate decahydrate

Prepare a standard matching solution, using 2 ml of the lead R 31.3.10 Potassium
SS 1 {(2ml 2 0,0005 % Pb).
Determine this element by FES according to GM 30, using the

R 31.3.9 Iron following conditions :

Take 15 ml of the] test solution (R 31.2) and apply GM 8.1. Element Comcemntration Flame Wavelength
of solution m

Prepare a standarfl matching solution, using 0,9 ml of the iron K 2 9% (2X¥€Jle“' 766,5

SS11(0,9 ml =2 0,000 3 % Fe). acetylene
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R 32 Sodium chloride
NacCl

Relative molecular mass : 58,44

R 32.1 Specification

Prepare a standard matching solution, using 1 g of the sample,
10 ml of the bromide SS 1(10 ml 2 0,01 % Br), and 2 ml of the

Assay(NaCl).......................... 99,5 % min. iodide SS | (2 ml 2 0,002 % 1) in another separating funnel.
pH (5 %-selution)——b-te-8
Bromidg (Br).................. ... .... 0,01 % max. T(()) :}?t; iir::;lﬁ fg::’;;%?o?{:ji Zt:gdsz;l]radk;n?;:ﬂ':ir:gi:olution, add
lodide () ..........oovii 0,002 % max. )
Hexacygnoferrate(ll) [Fe(CN)g] .......... 0,000 1 % max. Any pink coloration in the sample lower phase shall not be
Phosphate (PO,) ...................... 0,000 5 % max. more intense than that in the standard matching lower phase.
Sulfate|SOq) ...l 0,002 % max. ) ]
Totalnifrogen (N) ..................... 0,001 % max. Reserve both solutions fgy&e test in R 32.3.4.
Barium(Ba) .............. .. ... ... 0,001 % max.
1 0,
Calciuml(Ca).........covviiii ... 0,002 % max. R 32.3.4 Bromide
Heavy npetals (expressedasPb).......... 0,000 5 % max.
ron(Fe| .........cooiviiiiiiiiiinn, 0,000 2 % max. Reject the-lover phases of the solutions obtained in R 32.3.3,
Magnesjum(Mg) ........... ... 0,002 % max. and wash‘the aqueous solutions twice wit{ 10 ml of carbon
Potassijm (K)o 001 % max. tetrachloride. Add 10 ml of water, 65 ml of sulfuric acid solu-
' tion. (60 %) and 15 ml of the chromic acid| (RS 4.2.4*), mix
thoroughly and set aside for 5 min. Add|10 ml of carbon
tetrachloride and shake for 1 min.
R 32.2 Preparation of test solution
Any yellowish-blue coloration in the sample|lower phase shall
Dissolvg 20 g of the sample in 100 ml of water and dilute\to not be more intense than that in the standafd matching lower
200 ml (the solution shall be clear and colourless). phase.
R 32.3 Tests R 32.3.6 Hexacyanoferratel(ll)

R 32.3]1 Assay

Weigh, to the nearest 0,000 1 g, about 0,2 g of the sample and
dissolve in 50 ml of water.

To this $olution add 1 ml'ef the nitric acid (R 19) and 30,0 ml of
the stanpdard volumetric silver nitrate solution, c(AgNQO3) =
0,1 molfl. Titrate~ potentiometrically with the standard
volumetric silver.nitrate solution, c(AgNO3) = 0,1 mol/l, using
Ag-Ag/[Cl eleétrodes.

1,00 ml [of silver nitrate solution, c(AgNQOs) = 0,100 mol/l, cor-

sulfuric acid solution (20 %) and 0,2 ml of tl

e iron(ll)/iron(lll)

Dissolve 3,5 g of the sample in 12 ml of w:Eer, add 0,2 mi of

mixture (RS 4.2.9*), mix thoroughly and s
Add 1 ml of the sodium dihydrogen phosp
and set aside for 30 min.

Any blue coloration shall not be more inter]
standard matching solution containing 1 g g
2,5 ml of the hexacyanoferrate(ll) SS 1l [2,5
Fe(CN)B]

aside for 2 min.
hate (RS 4.2.16%)

se than that of a
f the sample and
ml 2 0,0001 %

responds to 0,005 844 g of NaCl.

R323.2 pH

Determine the pH of a5 % solution of the sample according to
GM 31.1, using a glass indicator electrode.

R 32.3.3 lodide

Dissolve 11 g of the sample in 50 ml of water, in a separating
funnel, add 2 ml of the hydrochloric acid (R 13) and 10 ml of
iron(lll) chloride solution (4,5 %), mix thoroughly, and set
aside for 5 min.

R-32:3:6—Phosphate

Take 50 ml of the test solution (R 32.2), add 30 ml of water and

apply GM 4.

Prepare a standard matching solution, usi

phosphate SS Il (2,5 ml 2 0,000 5 % PO,).

R 32.3.7 Sulfate

ng 2,5 ml of the

Take 20 ml of the test solution (R 32.2), and apply GM 3.

Prepare a standard matching solution, using 4 ml of the sulfate

SS Il (4 ml 2 0,002 % SOy).
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R 32 Sodium chloride

R 32.3.8 Total nitrogen

Take 20 ml of the test solution (R 32.2), and apply GM 6.

Prepare a standard matching solution, using 2 ml of the

nitrogen SS Il (2

tion (R 32.2), which has been previously acidified with 0,5 ml
of hydrochloric acid solution (25 %) and set aside for 15 min.

Any turbidity shall not be greater than that of a similarly
prepared standard matching solution, using 2 ml of the barium

nl -~ 0 001 9L I\I)
—=—0 —7e T

R 32.3.9 HeaJy metals

Take 40 ml of the| test solution (R 32.2) and apply GM 7.

Prepare a standa

nd matching solution, using 2 ml of the lead

SSil(2ml =2 0,0005 % Pb).

R 32.3.10 Iron

Take 20 ml of the| test solution (R 32.2) and apply GM 8.1.

Prepare a standa
SSIH({(4dmle 0,

d matching solution, using 4 mi of the iron
2 % Fe).

R 32.3.11 Barjum

Mix 0,256 ml of barium chloride dihydrate solution [0,02 %

BaCI2.2H20 in 30

% (V/ V) ethanol] and 1 ml of sodium sulfate

decahydrate solut|on (40 % Na,S0,4.10H,0) (seeding solution),
To this mixture add, after exactly 1 min, 20 ml of the test sold-

SSH 2 ml= n,nm % Ba)

R 32.3.12 Calcium and magnesium

Determine these elements by AAS according/to GM 28, using

the following conditions :

. Resohance
Element |  Concentration Flame lihe
of solution
nm
Ca . ax?,7
4 % Air-acetylene
Mg 285,2

R 32.3.13 Potassium

Determinécthis element by FES according to GM 30, uping the

following conditions :

Concentration Wavelength
Element of solution Flame dm
Oxygen-
0
N K 10 % acetylene 786.5
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R 33

Disodium hydrogenphosphate dodecahydrate

Na;HPO4.12H,0

Relative molecular mass : 358,14

R 33.1 Specification

Assay (NayHPO,. 12H,0) .........no... 99 to 102 %

pH (5 % enlufinn) : 9 to Q,A

R 33.3.4 Sulfate

Take 20 ml of the test solution (R 33.2),
hydrochloric acid solution (25 %), and apply

neutralized with
GM 3.

ChlorideCl) ...t 0,001 % max.

Sulfate ($Oy) ... 0,005 % max.
Total nitbgen (N) ..................... 0,002 % max.
Heavy metals (expressedas Pb).......... 0,000 5 % max.
lron(Fe)|.......cooiieii i 0,000 5 % max.
Potassium (K) . ...t 0,01 % max.

R 33.2| Preparation of test solution

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

R 33.3| Tests

R 33.3.1 Assay

Weigh, fo the nearest 0,001 g, about 10 g of the sample and
dissolve jn 200 ml of carbon dioxide-free water. Titrate poten-
tiometridally with standard volumetric sulfuric/acid solution,
¢(1/2 Hy80,4) = 1 mol/l, to pH 4,4, using a glass indicator elec-
trode.

1,00 ml ¢f sulfuric acid solution,
c(1/2 Hy50,4) = 1,000 mol/l, corrésponds to 0,358 14 g of
NazHPO 12H20

R 33.3.2 pH

Determinje the pH af a5 % solution of the sample according to
GM 31.1|, using a-gldss indicator electrode.

R 33.3.8 “Chloride

Prepare a standard matching solution,Qusinng 10 ml of the

sulfate SS 11 (10 ml 2 0,005 % SOy).

R 33.3.5 Total nitrogen

Take 10 ml of the test solGtion (R 33.2) and gpply GM 6.

Prepare a standardCmatching solution, us
nitrogen SS Il (2ml*& 0,002 % N).

R 33.3.6 .~ Heavy metals

Dissolve, 6 g of the sample in 15 ml of hydro
tion (10 %) and dilute to 30 ml.

hg 2 ml of the

thloric acid solu-

Take 20 ml of the solution, adjust to pH 4 and apply GM 7.

Prepare a standard matching solution, using
SS 1 (2ml 2 0,0005 % Pb).

R 33.3.7 Iron

2 ml of the lead

Dilute 40 ml of the test solution (R 33.2) witlh 20 ml of water,
add 3 ml of hydrochloric acid solution (25 %)), boil for 5 min,

then mix with 2 ml of 5-sulfosalicylic acid sol
5 ml of the ammonia solution (R 3).

Lition (20 %) and

The yellow coloration shall not be more interfse than that of a
similarly prepared standard matching solutign, using 2 ml of

the iron SS I1 (2 ml = 0,000 5 % Fe).

R 33.3.8 Potassium

Determine this element by FES according to
following conditions :

Take 10 ml of the test solution (R 33.2) and apply GM 2.

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

GM 30, using the

Concentration Wavelength
Element of solution Flame nm
Oxygen-
0
K 1% acetylene 766,5
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