INTERNATIONAL STANDARD

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION
ORGANISATION INTERNATIONALE DE NORMALISATION
MEXXAYHAPOAHAAR OPFAHWU3ALMA NO CTAHOAPTU3ALIUN

ISO
6353-3

First edition
1987-12-01

Reagents for chemical analysis —

Part 3:
Specifications — Second series

Ré4ctifs pour analyses chimiques —

Partie 3: Spécifications — Deuxiéme série

Reference number
ISO 6353-3:1987 (E)


https://standardsiso.com/api/?name=56a7b9e6c519f3942559251ac5b224fa

Forewo

ISO (the Inte
national stan
Standards is
body interest
the right to
mental and n|

Draft Interna
the member |

rd

rnational Organization for Standardization) is a worldwide federation of
Hards bodies (ISO member bodies). The work of preparing International
normally carried out through ISO technical committees. Each member
ed in a subject for which a technical committee has been established has
e represented on that committee. International organizations, govern-
pn-governmental, in liaison with 1SO, also take part in the work.

ional Standards adopted by the technical committees are circulated to
odies for approval before their acceptance as International Standards by

the 1ISO Council. They are approved in accordance with ISO procedures requiring/at

least 75 % aj

International
Chemistry.

Users should
and that any|
latest edition

proval by the member bodies voting.

Standard 1ISO 6353-3 was prepared by Technical Committee1SO/TC 47,

note that all International Standards undergo revision from time to time
reference made herein to any other International Standard implies its
unless otherwise stated.

© International Organization for Standardization, 1987 @

Printed in Switzerland



https://standardsiso.com/api/?name=56a7b9e6c519f3942559251ac5b224fa

ISO 6353-3 : 1987 (E)

Contents
Page
1 Scopeandfield of application...................0. ......... b o 1
2 Reagents (abbreviation: R), Specifications — Second series.....|.......... 1
R41 Aceticanhydride................C.0 .ol 2
R 42 Ammonium iron(ll) sulfate hexahydrate ................}.......... 4
R 43 Ammonium iron(lll) sulfate dodecahydrate .............}.......... 5
R44 Ammoniumnitrate ........ 5o i e 6
R45 Ammoniumsulfate .. ~%. ... ... e 8
R 46 Ammoniumthiocyanate™........... ... .. ... oo, 9
R 47 Barium hydroxide octahydrate ........................}.......... 10
R48 Benzene ..... S 0 oot iiiieiiebeii 1
R49 2,2'-Bipyridylo, .. .. oo b 12
RB0 Boricacidu i ... e b 13
RB1T Bromine\ .. .....coiiiiiiiiiiiiiiniiinineannnibei . 14
R 52 1-Butanol, Butylalcohol................. ... ... ... f.oooiit. 15
R 53 Calciumecarbonate .............ccoiiiieinnnnenneiheenian. 16
R 54 Carbontetrachloride ............... ... ... ... . e, 17
R 55_ Cobalt(ll) chloride hexahydrate .......................}.......... 18
R.56° Diammonium oxalate monohydrate ....................}.......... 19
R'67 Dichloromethane ............... ... ..cciiiiiinin b 21
R58 Diethylether ....... .. ... ... e 22
R 59 Dimethylformamide .............. . ... .. o, 23
R60 1,4Dioxane ...........couiiiiiiiinnnninenieniaiiheiinaiann. 24
R 61 Disodium tetraborate decahydrate .....................}b.......... 25
R62 Ethylacetate .............coiiiiiiiiniiiniininnboeinia, 26
R 63 Formaldehydesolution............. ... ... oot 27
R64 Glycerol ..... ... 28
R 66 Hexaammonium heptamolybdate tetrahydrate...........J.......... 30
R66 Hydrobromicacid ................ .o 31
R 67 Hydrofluoricacid.............. ... e 33
R68 lodine .......ccvviiiiii i eiiie i 34
R 69 Iron(ll) sulfate heptahydrate ..........................}..c..o.... 35
R70 L-Ascorbicacid.............ccooiiiiiiniiiiinnnniileenennnnn. 37
R 71 Lead(ll) acetatetrihydrate ...................coovevi)oennnnnn.. 38
R 72 Mercury(ll)chloride ...... ... ... .. . 39
R 73 Petroleumspirit40/60 . ....... ... ... i e 41
R 74 Phosphorus(V)oxide .............ciiiiiiiiiii i, 42
R 75 Potassiumbromate ............... ... .. e 43
R 76 Potassiumcarbonate ............. ... .. it 44
R 77 Potassiumchloride ............ ... i 46
R 78 Potassiumcyanide .............c..oiiiiiiineiiii i 48
R 79 Potassium dihydrogenphosphate ................................ 50
R 80 Potassium hexacyanoferrate(ll) trihydrate.......................... 51
R 81 Potassium hexacyanoferrate(lll) .............. ... ... ............. 52
R 82 Potassiumhydrogenphthalate .................. ... ... ... ...... 53
R 83 Potassiumiodate ...............c. ittt i 54
R84 Potassiumnitrate ........... ... it 56
R85 Potassiumsulfate .......... ... .. ... ... . ... ... 58
R 86 Potassiumthiocyanate .................. ... ..., 59


https://standardsiso.com/api/?name=56a7b9e6c519f3942559251ac5b224fa

ISO 6353-3 : 1987 (E)

R 87
R 88
R 89
R 90
R 91
R 92
R 93
R 94
R 95

R 97

2-Propanol . ... e ..... 60
Sodiumfluoride. . ... ... . e 61
Sodium hydrogencarbonate ............. ... ... il 63
Sodiumnitrate ............ .. .. 65
Sodium peroXide . ........... i e 67
Starch,soluble ......... ... ... .. 68
(+)-Tartaricacid . . ... 69
Trisodium citratedihydrate .......... ... ... ... . . . i, 70
XYIENE .. 72
Zinc cE,Loride 73
Zincsylfate heptahydrate. . . ... ... .. .. ... i 75



https://standardsiso.com/api/?name=56a7b9e6c519f3942559251ac5b224fa

Reagents for chemical analysis —

Part 3:
Specifications — Second series

1 Scope and field of application

This parg of ISO 6353 gives specifications and indicates the'test
methodqd to be used for checking conformity with “these
specifications for a second series of reagents used-in analytical
chemistrly the numbering system of which confinges the first
series specified in ISO 6353-2.

This dogument should be read in conjuriction with ISO 6353-1,
which describes the general test methods (GM) applicable to
the requjrements of the reagent specifications and gives such
general |nformation as is requited for the correct use of the
standard.

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

— gtandard"solutions (SS) at dilutions |, Il and lli;

— reagent solutions (RS);

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

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

General remarks

1 In all tests involving comparison with a st

ference numbers

pndard matching

solution, the result (for example colour intenpity) obtained on

the test solution shall not be greater than tha
specified standard matching solution.

2 For all iron determinations according t
photometric measurement will be executed; th

obtained on the

b ISO 6685, no
e determinations

will be carried out using a matching solution as indicated in the

relevant monograph.

3 Trivial names of indicators are used in thd clauses and the

— indicator solutions (IS).

IUPAC names are given in footnotes.
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R 41 Acetic anhydride
(CH3CO),0

Relative molecular mass: 102,09

R 41.1 Specification Titrate each solution with a standard volumetric hydrochloric
acid methanolic solution, ¢(HCI) = 0.5 mol/L.1) to the end-
Assay [(CH3CO)Q] ... .. 97,0 % min. point at which the green colour changes to amber.
Residue after evagoration .............. 0,003 % max. 1.00 | ¢ hvdrochlori id thandh uti
. o , ml o ydrochloric  aci methanolic  splution,
Chloride (Cl) ...l ..................... 0,000 5 o/o max. c(HC) = 0,500 mol/l, corresponds  to 0,051 08g of
Sulfate (504) b 0,000 5 % max. (CH3C0)20
Copper(Cu) ...l oo, 0,000 1 % max.
Iron(Fe) .......0...... ... . ... 0,000 5 % max. R4132 Resid . .
Lead (Pb) ..o oveoei 0,000 1 % max. -3.2 Residue after evap@ration
Permanganate-reducing substances Take 50 g (46 ml) of the samiplé and apply GM 14 dnjing the
(expressedasO) .................... 0,02 % max. residue for 30 min.
The mass of the residuge shall not exceed 1,5 mg.
R 41.2 Prepgration of test solution
Dilute 37 ml (40 g) of the sample to 200 ml with water R 41.3.3 Chloride
(1ml = 0,2g). Dilute 10.mb of the test solution (R 41.2) to 20 ml with water
and apply GM 2.
R 41.3 Tests Prepare a standard matching solution, using 1 ml|of the
chloride SS 1l (1 ml 2 0,000 5 % ClI).
R 41.3.1 Assay
. < R 41.3.4 Sulfate
Pipette 50 ml of morpholine methanolic solution (RS) ) into
each of two 250 ml glass-stoppered flasks. For the test por- To 50 ml of the test solution (R 41.2) add 1 ml of sodilim car-
tion, weigh accuri":ely 1,8 t0 2,0 g of the acetic anhydtide from bonate solution (1 %) and evaporate to dryness on a| boiling
a Lunge pipette into the first flask and swirl to effect dissolu- water bath. Dissolve the residue in 10 ml of water an apply
tion. Reserve thel second flask for the determination of the GM 3.
quantity of morphpline mixed with the sample; Allow the flasks
to stand at room temperature for 5 min. Add0,20 to 0,25 ml of Prepare a standard matching solution, using 5 ml of thd sulfate
methyl yellow - |methylene blue mixed “indicator (IS)2)3)4), SS I (5ml 2 0,0005 % SO,).
1) Reagent solutipns (RS)
a) Hydrochlorjclacid, methanolic standard volumetric solution, ¢(HCI) = 0,5 mol/I.
Transfer 84 ml of hydrochloric acid, ¢(HCl) = 6 mol/I, to a 1 000 ml one-mark volumetric flask and dilute to the mark with the methanol (R 18).

Standardize daily against a standard volumetric sodium hydroxide solution, c(NaOH) = 0,5 mol/l, using 0,2 ml of the phenolphthalein (IS 4.3.9%)
IUPAC name: [3,3-bis(4-hydroxyphenyl)phthalide]. The reagent is best handled in an automatic burette assembly.

b) Morpholine, 0,5 mol/l methanolic solution.

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

2) Indicator solution (IS)

Methyl yellow - methylene blue, mixed solution.

Dissolve 1,0 g of methyl yellow Cl 11020 and 0,1 g of methylene blue Cl 52015 in 125 ml of the methanol (R 18).

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

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

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

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

The pink colour shall not disappear completdly.

. Resonance
Elemenk Co:cer;tra'ltlon Flame line
of solution nm
Cu Evaporate 37 ml (40 g) 324,7

of the sample, dissolve

Fe the residue with 3 rpl Air-ethine 2483
of warm hydrochloric
acid (R 13) and dilute

to 20 ml with water.

Pb 217,0
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R 42 Ammonium iron(ll) sulfate hexahydrate
(NH4)2Fe(S04)2.6H20

Relative molecular mass: 392,14

R 42.1 Specification R 42.3.4 Phosphate

Assay [(NH,4),Fe(S0y),.6H,01 ........... 99 % min. Dissolve 1 g of the sample in 20 ml of water, oxidize with 4 mi
pH(5 % solution |..................... 3tobh of the nitric acid (R 19) and remove the nitrogen oxides py boil-
Chloride (CI) ... |..................... 0,001 % max. ing. Cool, dilute to 80 ml with water and apply GM-4:
Phosphate (POy) {..................... 0,002 % max. Prepare a standard matching solution, using* 2 ml [of the
Calcium (Ca) P 0,01 % max. phosphate SSIH2mla 0,002 % PO4).

Copper(Cu) ....|....... ... i, 0,002 % max.

Iron(ll) (Fe) ....]..................... 0,02 % max.

Lead (Pb) ...... . ... ... .. ... 0,002 % max. R 42.3.5 Calcium, copper; lead, magnesium)|,
Magnesium(Mg) |..................... 0,01 % max. manganese and zinc

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

Potassium (K) .. | ... .. . ... ... ... ... 0,01 % max. Determine. these elgments by AAS according to GM 29, using
Sodium(Na) ....|..................... 0,01 % max. the following conditions:

Zinc(Zn) ... 0,003 % max.

R 42.2 Prepdration of test solution

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

R 42.3 Tests

R 42.3.1 Assay

Weigh, to the negrest 0,000 1 g, about 1,57g of the sample,
dissolve in water apd add 20 ml of sulfuri€acid solution (16 %)
and 2 ml of the phosphoric acid (R 22).

Titrate with standgrd volumetric potassium permanganate solu-
tion, c¢(1/5 KMnO}) = 0,1 mol/l;"to a faint pink colour.

1,00 ml of potassilim permanganate solution,
c(1/5 KMnO,4) = 0,100 mol/l, corresponds to 0,039 214 g of
(NH4)2FB(SO4)2.6|' 20.

. Resonance
Element Concentrz.atlon Flame lide
of solution
nm

Ca 4237

Cu Test solution (R 42.2) 324,7

Pb 217,0 of 283,3

Air-ethine
Mg 10 ml of the test solu- 284,2
tion (R 42.2) diluted to
Mn 100 mi 279,5
Zn Test solution (R 42.2) 213,9

R 42.3.6 Iron(lll)

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

After 15 min, the red coloration of the resulting solutign shall
be not more intense than that of a similarly preparedl stan-
dard matching solution, using 5 ml of the iron| SS I

R 42.3.2 pH

Determine the pH of a5 % solution of the sample according to
GM 31.1, using a calibrated pH meter.

R 42.3.3 Chloride

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

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

(5ml = 0,01 % Fe).

R 42.3.7 Potassium and sodium

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

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



https://standardsiso.com/api/?name=56a7b9e6c519f3942559251ac5b224fa

1SO 6353-3 : 1987 (E)

R 43 Ammonium iron(lll) sulfate dodecahydrate
NH4Fe(S04)2.12H20
Relative molecular mass: 482,18
R 43.1 Specification R 43.2.4 Copper, lead, magnesium, manganese

and zinc

Assay [[NH4Fe(SOy4),.12H,0]

99,0 % min.

Water-ifisoluble matter ................. 0,005 % max.
Chloridg (Cl) ........... ... i, 0,000 5 % max.
Copper[Cu) ............ i, 0,002 % max.

Iron(ll) (Fe)
Lead(Pf) ............................
Magnesjum(Mg) ......................

0,001 % max.
0,001 % max.

0,001 % max.
Manganese (Mn) ...................... 0,005 % max.
Potassiym(K) ........................ 0,01 % max.
Sodium|(Na) .............. .. ... ....... 0,01 % max.
Zinc(Zn) ... 0,003 % max.
R 43.2] Tests

R 43.2/1 Assay

Weigh,
dissolve
tion (15
the dark

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

Titrate with a standard volumetric sodium thiosulfate solution,
c(NaySJ03) = 0,1 mol/l, using the starch (IS 4.3.11%).

1,00 ml jof sodium thiosulfate solution,
c(Nay,Sj03) = 0,100 mol/l, corresponds to 0,04822 g of
NH4Fe(5)O4)2.12H20.

R 43.22 Water-insoluble matter

Take 20

g of the samiple*and apply GM 1.

The mags of thesresidue shall not exceed 1 mg.

Determine these elements by AAS according
the following conditions:

to GM 29, using

. Resonance
Element Concentrz:ltlon Flame line
of solution
nm

Cu 324,7

Pb 10 % 217,0 or 283,3

Mn Air-ethine 279,5

Mg 285,2

Zn 1% 213,9

R 43.2.5 Iron(ll)

Dissolve 1,5 g of the sample in 30 ml of whter, add 1 ml of

sulfuric acid (15 %) and 0,1 ml of a freshly pr:
potassium hexacyanoferrate(lll) (56 %).

bpared solution of

Compare any resulting blue colour with that of a solution

prepared from 0,5 g of the sample, 30 mi
sulfuric acid (15 %), 0,1 ml of a freshly pre]
potassium hexacyanoferrate(lll) (5 %) and 0,
containing 0,5 g of FeS0,4.7H,0 + 10 ml of sy
in 1 000 ml, [0,1 ml 2 0,001 % Fe(ll)].

R 43.2.6 Potassium and sodium

Determine these elements by FES according
the following conditions:

f water, 1 ml of
pared solution of
I ml of a solution
Ifuric acid (15 %)

to GM 30, using

R 43.2.3“ Chloride o . Wavelength
Element of solution Flame nm
Dissolve 2 g of the sample in 50 ml of water and apply GM 2.
K 2% 766,5
Prepare a standard matching solution, using 1 ml of the Air-ethine
. N o Na 1% 589,0
chioride SS Il (1 ml 2 0,0005 % Cl).
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R 4 Ammonium nitrate
NH4NO3

Relative molecular mass: 80,04

R 44.1 Specification

R 44.3.4 Calcium

Assay (NH4NO3)
Sulfatedash .. ..
pH (5 % solution)
Calcium (Ca)
Chloride (Cl) .. ..
Nitrite (NO,) .. ..
Phosphate (PO,)
Sulfate (SO,) ...
Iron (Fe)
Heavy metals (exp

99 % min.

0,01 % max.
4,51t06,0
0,003 % max.
0,000 5 % max.
0,000 5 % max.
0,001 % max.
0,005 % max.
0,000 5 % max.
0,000 5 % max.

R 44.2 Preparation of test solution

Dissolve 20 g of
shall be clear and

R 44.3 Tests

R 44.3.1 Assay

Weigh, to the nea
in 50 ml of water

To this solution
previously mixed
dard volumetric s
c(NaOH) = 1 nm
(IS 4.3.9%). Mix,
standard volumet
c(NaOH) = 1 mo

1,00 ml of sodium
corresponds to 0,

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

rest 0,000 1 g, 3 g of the sample and dissolve

add 20 ml of formaldehyde solution (R 63)
vith 20 ml of water and neutralized with stan-
bdium hydroxide solution,

ol/l, using 0,2 ml of the phenolphthalein
aliow to stand/for30 min, then titrate with
ic sodium hydroxide solution,

/1, to a pink colour which persists for 5 min.

hydroxide solution, ¢(NaOH) = 1,000 mol/I,
D80.04 g of NH4NO3.

Determine this element by AAS according to GM 29.

¢ ) Resopance
Element oncentri_mon Flame lihe
of solution
nm
Cu 10 % Air-ethine a42p,7

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

Prepare a standard matching solution, using 1 ml|of the
chloride SSdh(1'ml = 0,000 5 % CI).

R 44.3.6 Nitrite

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

The brown-yellowish colour shall not be more intense tiLan that
of a similarly prepared standard matching solution, usipg 1 ml
of the nitrite SS Il (1 ml 2 0,000 5 % NO,).

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

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

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

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

R 44.3.2 Sulfated ash

Take 10 g of the sample and apply GM 16.

The mass of the residue shall not exceed 1 mg.

Reserve the residue for the determination of iron.

R 44.3.3 pH

Determine the pH
GM 31.1, using a

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

R 44.3.8 Sulfate

Dissolve 2 g of the sample in 10 ml of warm water, add 1 mi of
sodium carbonate solution (1 %), evaporate and ignite gently
until the ammonium nitrate is volatilized. To the residue add
10 ml of water, 1 ml of hydrochloric acid solution (3,656 %) and
a few drops of bromine water, and boil for 1 min. Filter if
necessary, wash with water, dilute the solution to 20 ml and
apply GM 3.

Prepare a standard matching solution, using 1 ml of the sulfate
SS {1 ml 2 0,002 % SO,).
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R 4 Ammonium nitrate

R 44.3.9

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

Iron

R 44.3.10 Heavy metals

Take 20 ml of the test solution (R 44.2) and apply GM 7.

chloric acid (R 13)
and dilute with water
to 50 ml.

. Resonance
Elemen Concentre-mon Flame line
of solution
nm
Dissolve the residue
“sulfated ash’’ with
Fe 3 ml of warm hydro- Air-ethine 248,3

Prepare—a-standard-matehing—selution—using; 1 ml of the lead
SS I (1 ml 2 0,0005 % Pb).
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R 45 Ammonium sulfate
(NH4)2S04

R 45.1 Specification

Relative molecular mass: 132,14

Assay [(NH4),SO}]
Sulfatedash ... ].
pH (5 % solution].
Chloride (CI) ... {.
Phosphate (PO, |.

Arsenic (As) ... /.

Iron (Fe)

Heavy metals (expressed as Pb)

99,0 % min.
0,01 % max.
4,8 t0 6,0

0,000 5 % max.
0,001 % max.
0,000 02 % max.
0,000 5 % max.
0,000 5 % max.

R 45.2 Preppration of test solution

Dissolve 20 g of [the sample in 100 ml of water (the solution

shall be clear and

R 45.3 Tests

R 45.3.1 Assly

Weigh, to the

dissolve in 40 ml jof water.

To this solution

colourless) and dilute to 200 ml.

earest 0,000 1g, 2g of the sample, and

add 20 ml of formaldehyde“solution (R 63)

previously mixed ith 20 ml of water and-neutralized with stan-

dard volumetric sodium hydroxide solution,
1 mol/l, using 0,2 ml7of the phenolphthalein

c(NaOH) =

(IS 4.3.9%). Mix, |allow to stand-for.30 min, then titrate with
standard volumeffic sodium hydroxide solution,
c(NaOH) = 1 mdl/I, to a pitkycolour which persists for 5 min.

1,00 ml of sodium

corresponds to 0,0866.07 g of (NH4),S0,.

hydroxide solution, ¢(NaOH) = 1,000 mol/I,

R 45.3.2 Sulfated ash

Take 10 g of the sample and apply GM 16.

The mass of the residue shall not exceed 1 mg.

Reserve the residue for the determination of iron.

R 45.3.3 pH
Determine the pH of a 5 % solution of the sample adcqrding to
GM 31.1, using a glass indicator electrode.
R 45.3.4 Chloride
Take 20 ml of the test solution (R 45)2)and apply GM 2.
Prepare a standard matching\ _solution, using 1 ml| of the
chloride SS 1l (1 ml 2 0,0005.% Cl).
R 45.3.5 Phosphate
Take 20 ml of the‘test solution (R 45.2) and apply GM 4.
Prepare a_ standard matching solution, using 2 ml| of the
phosphate-SS Il (2 ml 2 0,001 % PO,).
R'45.3.6 Arsenic
Take 50 ml of the test solution (R 45.2) and apply GM 11.
Prepare a standard matching solution, using 1 ml of the arsenic
SS I (1 ml 2 0,000 02 % As).
R 45.3.7 Iron
Determine this element by AAS according to GM 29, using the
following conditions:
i Resdnance
Element Concentra_mon Flame lihe
of solution
nmm
Dissolve the residue
“sulfated ash” with 3 ml
Fe of warm hydrochloric Air-ethine 248,3
acid (R 13) and dilute
R 45.3.8 Heavy metals
Take 20 ml of the test solution (R 45.2) and apply GM 7.

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

SS {1 m 20,0005 % Pb).
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R 46 Ammonium thiocyanate
NH4SCN

Relative molecular mass: 76,12

R 46.1 Specification

R 46.2.4 Sulfate

Assay (NHGSCNT ... ... ... ......... 98,0 % min.
pH (6 %|solution) . ..................... 4,5106,0
Chloride|[(C) ............ ... ... ....... 0,005 % max.
Sulfate (BO4) ... 0,005 % max.
Suffide(B) ........... ... ... ... ..., 0,001 % max.
Copper(lCu) .......................... 0,000 5 % max.
Iron(Fe)| ........ .. . .. 0,000 1 % max.
Lead (PH) ......... ... .. .. ........ 0,000 5 % max.
lodine-cdnsuming substances

(expressedas!l) ..................... 0,025 % max.
Sulfatedlash .......................... 0,03 % max.
R 46.2( Tests
R 46.2.1 Assay
Weigh, {o the nearest 0,000 1 g, 0,28 to 0,32 g of the sample
and dissplve in 50 ml of water.
To this [solution add 5 ml of nitric acid sofution (256 %)

and 50,0 ml of standard volumetric silver nitrate solution,
c(AgNOg) = 0,1 mol/l. Titrate with standard volumetric
potassium thiocyanate solution, ¢(KSCN),= 0,1 mol/l, using
the ammponium iron(lll) sulfate (IS 4.3.1*) to the first pink
coloration.

1,00 ml of silver nitrate saqlution, c(AgNO;) = 0,100 mol/l,
correspopds to 0,007 612G of NH,SCN.
R 46.2.2 pH

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

Dissolve 2 g of the sample in 20 miI of water and apply GM 3.

Prepare a standard matching solution, using 1| ml of the sulfate
SS 1 (1 ml 2 0,006 % SO,).

R 46.2.5 Sulfide

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

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

Compare any darkening with that produced by the similar treat-

ment of 2 ml of sulfide SS Il prepared byl diluting freshly
prepared sulfide SS | (2 ml 2 0,001 % S).

R 46.2.6 Copper, iron and lead

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

. Resonance
Element Concentr::xtlon Flame line
of solution
nm
Cu 5% | %47 |
Pb Air-ethine 217,0 or 283,3
Fe 20 % 248,3

R 46.2.7 lodine-consuming substandes

R 46.2.3 Chloride

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

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

Dissolve 5 g of the sample in 45 m| of water, add 1 ml of sul-
furic acid solution, (20 %), 1 g of the potassium iodide (R 25)
and titrate with standard volumetric iodine solution,
c(1/215) = 0,01 mol/l, using the starch (IS 4.3.11%).

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

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

The mass of the residue shall not exceed 3 mg.
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R 47

Barium hydroxide octahydrate

Ba(OH)2.8H20

R 47.1 Speci

Relative molecular mass: 315,48

fication

c(HCl) = 1 mol/l, boil, cool

Substances insoluple in hydrochloric acid .

Assay [Ba(OH)2.8£201
Carbonate (expressed as BaCO5)

Chioride (C) .. ..
Sulfide (S)
Calcium (Ca)
iron (Fe)
Lead (Pb)
Strontium (Sr) ..

R 47.2 Tests

R 47.2.1 Assaly

Weigh, to the nd
dissolve in 100 ml

98,0 % min.
0,005 % max.
2,0 % max.
0,007 % max.
0,001 % max.
0,05 % max.
0,001 % max.
0,001 % max.
1,5 % max.

arest 0,000 1 g, about 6 g of the sample,
of carbon dioxide-free water and titrate with

standard volumetiic hydrochloric acid solution,

c(HCl) = 1 mol/I
Retain the solutio

1,00 ml of hydrod
corresponds to 0,

using the phenolphthalein (IS 4.3.9*).
h for the carbonate test.

hloric acid solution, ¢(HCl) = 1,000. mol/I,
57 7 g of Ba(OH),.8H,0.

R 47.2.2 Substances insoluble in

hydrochloric a

Dissolve 20 g of
hydrochloric acid
with water and filt]
porosity P 40 (por
with water and dr]

The mass of the r

bid

the sample in a“mixture of 15 ml of the
R 13) and 4004ml.of water. Dilute to 500 ml
er through a sintered glass filter crucible with
e size index 16 to 40 um)], wash the residue
y to constant mass at 105 °C.

psidue shall not exceed 1 mg.

and titrate with standard

R 47.2.3 Carbonate

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

10

volumetric sodium hydroxide solution, ¢(NaOH) = 1 mol/l.
The volume of titrant shall not be less than 0,75 mi
(0,75 ml = 2,0 % BaCO3).
R 47.2.4 Chloride
Dissolve 1 g of the sample in amixture of 2 ml of nitfic acid
solution (25 %) and 48 ml of_water. Boil for 1 min, cpol and
apply GM 2.
Prepare a standard_fmatching solution, using 1 ml|of the
chloride SS 1l (1 ml&’ 0,001 % CI).
R 47.2.5 >Sulfide
Dissalve 1 g of the sample in a mixture of 4 mi of water and
5 ml, of the acetic acid (R 1). Add 0,5 ml of the lead |acetate
(basic) (RS 4.2.10%).
Compare any darkening with that produced by the similar treat-
ment of 1 ml of sulfide SS Il prepared by diluting |freshly
prepared sulfide SS | (1 ml = 0,001 % S).
R 47.2.6 Calcium, iron, lead and strontium
Determine these elements by AAS according to GM 29, using
the following conditions:
i Resomance
Element Concentrzfmon Flame line
of solution i
Ca 0.5 % 4227
Sr 460,7
Dissolve 3 g of the
Fe sample in 150 ml of Air-ethine 248,3
water and apply solvent
Pb extraction procedure 217,0 or 283,3
according to GM 35
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R 48 Benzene

CeHs

Relative molecular mass: 78,11

R 48.1 Specification

R 48.2.5 Residue after evaporation

Colourin Hazenunits ........... 10 max. Take 100 g (114 mi) of the sample and apply GM 14, drying the
Densityat20 °C................ 0,877 to 0,879 g/ml residue for 30 min.

Assay (GgHg) .................. 99,5 % min. The mass of the residue shall not exceed 4\
Crystalligingpoint .............. 5,2 °C min.

Residue pfter evaporation.. .. ... .. 0,001 % max.

Acidity (pxpressed in millimoles

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

Readily garbonizable substances . .
Sulfur compounds )
(expressedasS)..............
Thiophepe (C4H,4S) ... ..ot
Water (H,0) ...................

To pass test

0,003 % max.
0,000 2 % max.
0,05 % max.

R 48.2 Tests

R 48.2.1 Colour in Hazen units

Apply GM 36.

R 48.2.2 Density

Apply GM 24.1.

R 48.2.83 Assay

Apply GM 34, using the following conditions:

Stationafyphase ............... 15 % Apiezon L or
silicone oil
Chromosorb P

[0,15 t0 0,18 mm

Support| ..................."

Columnlength ..... .0 ...... 2to4m
Column |nternal diameter .. .. .... 3 mm
Column materiale=>". . .......... Stainless steel
or glass
Column temperature . ........... 70 °C

Injection e 0o-2

Detection temperature .......... About 200 °C
Type of detector. ............... Flame ionization
Carriergas..................... Nitrogen
Flowrate...................... About 30 ml/min
Testportion ................... 0,1l

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

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

(80 to 100 mesh ASTM)]

R 48.2.6 Acidity

Take 88 g (100 ml) of the sample and apply GM
standard volumetric sodium hydroxide solution,
c(NaOH) = 0,01 mol/l, and-using the phenolpht]

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

R 48.2.7 Alkalinity

Take 88 g 100 ml) of the sample and apply @
with standard volumetric sulfuric acid solutio
c(1/25H3S04) = 0,01 mol/l, and using
(1S¢4.3.6%) 1),

The volume of titrant shall not exceed 0,45 nf

3.2, titrating with

halein (IS 4.3.9*).

M 13.2, titrating
A

the methyl red

R 48.2.8 Readily carbonizable substances

Shake 8,8 g (10 ml) of the sample with 5 m
solution (95,4 + 0,5 %) for 15 t0 20 s and a
15 min.

The benzene layer shall be colourless and the
layer shall not be more intense than that of g
containing, per litre, 5 g of cobalt(ll) chloride h
of iron(lll) chloride hexahydrate and 20 ml of
acid (R 13).

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

Prepare a standard matching solution, using ¢
SS I (6 ml 2 0,003 % S).

R 48.2.10 Thiophene

of sulfuric acid
low to stand for

tolour of the acid
colour standard
exahydrate, 40 g
the hydrochloric

N 21.

b ml of the sulfur

allow to stand for 1 h.

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

R 48.2.11 Water

Take 17,6 or 18 g (20 ml) of the sample and ap
20 ml of the methanol (R 18) as the solvent.

arefuliy-a r-of-the-sample-to-form-a—separate layer over
5 ml of the isatin (IS 4.3.4%)2) in a clean, dry test tube, and

contact surface

ply GM 12, using

"
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R 49 2,2'-Bipyridyl
(CsH4N)>

R 49.1 Specification

Relative molecular mass: 156,19

R 49.2.2 Acid-insoluble matter and coloured

impurities

Assay (C10H8N2) .

Acid insoluble ma
impurities . ...

Melting interval .
Sulfatedash . ...

R 49.2 Tests

R 49.2.1 Assa

Weigh, to the nd
dissolve in 50 ml ¢

To this solution

[0,1 % in the ac
volumetric perchid
the acetic acid (R

1,00 ml of perchidg
corresponds to 0,(

Qo0 .
JJI,J (CERARLIE N

To pass test
69,0 to 72,0 °C

0,2 % max.

y

parest 0,000 1 g, 0,6 g of the sample and
f the acetic acid (R 1).

dd 0,4 ml of 1-naphtholbenzein! solution
etic acid (R 1)] and titrate with standard
ric acid solution, c¢(HCIO,) = 0,1 mol/l, in
1) to a green colour.

ric acid solution, c¢(HCIO,) = 0,100 mol/I,
15 62 g of C10H8N2.

Dissolve 1 g of the sample in 10 ml of hydrochlori¢ ac
tion, (3,65 %) and dilute to 100 ml with water.

The solution shall remain clear and colourless)

R 49.2.3 Melting range

Apply GM 25.2.

R 49.2.4 Sulfatedash
Take 1 g of thessample and apply GM 16.

The mass of the residue shall not exceed 2 mg.

d solu-

1) IUPAC name: 4-[a-(4-hydroxy-1-naphthyl)benzylidenelnaphthalen-1(4H)-one.

12
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R 50 Boric acid
H3BO3

Relative molecular mass: 61,83

R 50.3.2 Substances insoluble in methanol

R 50.1 Specification

Assay (H3BO3) . ...t 99,5 % min.
Substamces insoluble in methanol ... ... .. 0,005 % max.
Substa]:ces non-volatile with methanol ... 0,05 % max.
Chloride¢ (Cl) ......... ... .. .. ....... 0,001 % max.
Phosphte (PO,) ...................... 0,001 % max.
Sulfate|(SOy4) ... ... ... L 0,002 % max.
Calcium (Ca) ...........ccciiiiiinnn. 0,005 % max.
Iron(Fd) ...... ... .. i 0,000 5 % max.
Lead (Pb) ....... . 0,001 % max.
R 50.2 Preparation of test and reference
solutipns

R 50.2|1 Test solution

To 10 d of the sample add 1 ml of sodium carbonate solution
(1 %), 100 mi of the methanol (R 18), and 5 ml of the hydro=
chloric ficid (R 13). Digest in a covered beaker on a steambath
to effedt dissolution, then uncover and evaporate to dryness.
Add 75|ml of the methanol (R 18) and 5 ml of the hydrochloric
acid (R|13) and repeat the digestion and evaporation. Dissolve
the resifiue in 5 ml of acetic acid solution, (6%),and digest in a
covered beaker on the steam bath for 5 minxFilter and dilute to
100 ml with water.

R 50.2l2 Reference solution

To 1 m| of sodium carbopate/solution (1 %), add
1 ml of the phosphate-SS | (1 ml 2 0,001 % PO,);
2 ml of the sulfate'SS | (2 ml = 0,002 % SO4);

and prqceed as~described for the preparation of the test solu-
tion (R[50:2.1), using the same quantities of reagents.

Heat 20 g of the sampie with 200 ml of th¢ methanol (R 18)
under complete reflux until the acid istdissplved, then reflux
for 30 min. Filter through a tared filtering crucible, wash
thoroughly with the hot methanoh(R 18) andl dry at 105 °C.

The mass of the insoluble reSidue shall not gxceed 1 mg.

R 50.3.3 Substances non-volatile with methanol

To 2,0 g of the powdered acid in a platinum flish, add 25 ml of
the methano] (R 18) and 0,5 ml of the hydrog¢hloric acid (R 13)
and evaporate to dryness. Add 15 ml of th¢ methanol (R 18)
and 0,3-ml/of the hydrochloric acid (R 13) and repeat the
evaperation. To the residue add 0,10 or 0,15 ml of sulfuric acid
(R 37)and ignite at 800 + 25 °C for 15 min

The mass of the residue shall not exceed 1 mng.

R 50.3.4 Chloride

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

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

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

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

R 50.3.6 Sulfate

Take 10 ml of the test solution (R 50.2.1) anld apply GM 3.

Prepare a standard matching solution, usjng 10 ml of the

R 50.3 Tests

R 50.3.1 Assay

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

1,00 ml of sodium hydroxide solution, c(NaOH) = 1,000 mol/I,
corresponds to 0,061 83 g of H3BO3.

reference solution (R 50.2.2).

R 50.3.7 Calcium, iron and lead

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

. Resonance
Element Concentr?tlon Flame line
of solution
nm
Ca 422,7
Fe Test solution (R 50.2.1) Air-ethine 248,3
Pb 217,0

13
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R 51

Bromine

Relative atomic mass: 79,90

R 51.1 Specification excess of silver nitrate with standard volumetric ammonium
. thiocyanate solution, c(NH4;SCN) = 0,1 mol/l, using the am-

Assay (Br) ........ ... ... ...l 99,0 % min. monium iron(Il) sulfate (IS 4.3.1%).

Chlorine (Cl) ... ... .. . .. ... .. ... .. ... 0,05 % max.

lodine (1) ...... ...coooiiiiiiiiiin.. 0,001 % max. 1,00 ml of silver nitrate solution, c(AgNO3) = 0,100 mol/I,

Sulfate (SOg) ... | oo 0,005 % max. corresponds to 0,003 545 g of Cl.

Heavy metals (expfessedas Pb) ........ 0,000 2 % max.

Iron(Fe) .......|.................... 0,000 2 % max. R 51.3.3 lodine

Org.anlc bromine comp.ounds """"" To pass test To 10,5 g (3,4 ml) of the sample add 50.ml of water and|1 ml of

Residue after evaporation ............. 0,005 % max.

R 51.2 Prepgration of test solution

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

R 51.3 Tests

R 51.3.1 Assay

Seal a thin-walled
sample, weighed

glass ampoule containing about 0,3 g of-the
o the nearest 0,000 1 g, and transfér itinto a

500 ml conical flagk containing 200 mi of water and\b.ml of the

potassium iodide

Close the flask by
the ampoule by sl
with water and
thiosulfate solutiol
(IS 4.3.11*%).

1,00 ml of sodiun
C(N623203) = 0,1

R 25).

means of a ground glass.stopper and break
haking vigorously. Lift.and rinse the stopper
titrate with standdrd volumetric sodium
h, c(Na,S,03) = 0,1 mol/l, using the starch

thiosulfate'solution,
00 mal#h, corresponds to 0,007 99 g of Br.

potassium chloride solution (10 %y ~Boil the solutign until
decolorized while keeping its valume constant by the gddition
of water. Heat for a furtherC2ymin, then cool, add p ml of
potassium iodide solution (10 %) and 5 ml of sulfuric adid solu-
tion (20 %).

The yellow coloration jobtained shall not be more intense than
that of a similarly‘prepared standard matching solutior}, using
0,5 g (0,15 mh of the sample and 1 ml of the iodide SS |
(1 ml 2 0,001% I).
R 51.3.4 Sulfate

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

Prepare a standard matching solution, using 1 mi of thq sulfate
SS (1 ml 2 0,005 % SO,).
R 51.3.5 Heavy metals
Take 10 ml of the test solution (R 51.2) and apply GM|7.

Prepare a standard matching solution, using 1 ml of the lead
SS 1l (1 ml 20,0002 % Pb).

R 51.3.6 Iron

Take 20 mi of the test solution (R 51.2) and apply GM|8.1.

Prepare a standard matching solution, using 2 ml of the iron
SS 11 (2ml 2 0,0002 % Fe).

R 51.3.2 ChloHne

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

After cooling add 5,0 ml of standard volumetric silver nitrate

solution, ¢(AgNO3) = 0,1 mol/l, and 0,5 ml of dibutyl
phthalate. Shake vigorously for 1 min and then titrate the

14

R 51.3.7 Organic bromine compounds

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

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

R 51.3.8 Residue after evaporation

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

The mass of the residue shall not exceed 1 mg.
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R 52 1-Butanol, Butyl alcohol
CH3(CH2)2,CH,0OH

Relative molecular mass: 74,12

R 52.1 Specification Injection temperature ........... 180 °C
Dat. eH +. 4+ 100 0
Colour ih Hazenunits ........... 10 max. T PR e A
Densityat20 °C .. ... ... ... 0,808 t0 0,811 g/ml Type ofdetector ............... Thérmal conductivity
jergas .................... hi
Assay (C4H100) oo 99 % min. Carrier gas Netium
Residudafter evaporation . . . . ... 0,002 % max. Flowrate ..................~.4 About §0 ml/min
Acidity [expressed in millimoles Testportion ............~Y)... 10 pl
of HH) . ... 0,1/100 g max.
Carbonyl compounds . .
(exprgssedas CO) . .. .. e 0,02 % max. R52.2.4 Residue after evaporation
Water (H,0) ................... 0,2 % max. Take 50 g (62 ml) of the sample and apply GM 14, drying the
residue for 30 min.
R52.7 Tests The mass of residue shall not exceed 1 mg.
R 52.2{1 Colour in Hazen units
R 52.2.5 Acidity
Apply GM 36.
Take 20 g (25 ml) of the sample and apply GM 13.1, titrating
. with standard volumetric sodium hydroxide solution,
R 5222 Density c(NaOH) = 0,1 mol/I and using bromothympl blue?).
Apply GM 24.1. The volume of titrant shall not exceed 0,2 nl.
R 52.2{3 Assay
Apply GM 34, using the following chnditions: R52.2.6 Carbonyl compounds
Stationgry phase . ......... L. 20 % Carbowax 400 Dilute 1 g (1,3 ml) of the sample to 20 ml witH the carbonyl-free
(or equivalent) methanol (RS 4.2.11%). Take 1 ml of this splution and apply
GM 23.
Supporf............ /O N...... Chromosorb W
(or equivalent) Prepare a standard matching solution, uging 1 ml of the
0,15 t0 0,18 mm carbonyl SS Il (1 ml 2 0,01 % CO).
(80 to 100 mesh ASTM)]
Columnflength®. ................ 2m
Columnlinterral-diameter 5-mm R-52.27 Water
Columnmaterial................ Stainless steel Take 10 g (12,5 mi) of the sample and apply GM 12, using
Column temperature ............ 100 °C 20 ml of the methanol (R 18) as the solvent.

1) IUPAC name: 2,2’ -dibromo-6,6’ -diisopropyl-3,3’ dimethyl-4,4’ -(1,1-dioxo-2,116-benzoxathiole-3,3-diyl)diphenol.

15
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R b3 Calcium carbonate
CaCO;

Relative molecular mass: 100,09

R 53.1 Specification R 53.2.4 Sulfate
Assay (CaCOg) .. [ 99,5 % min. Dissolve 2 g of the sample in a mixture of 5.mi|of the
Substances insoluble in hydrochloric acid (R 13) and 15 ml of water and apply|GM 3
hydrochloricacid .................... 0,005 % max.
Chloride{Cl) ....]..................... 0,01 % max. Prepare a standard matching solution, using1-mi of the sulfate
Sulfate (SOg) ...|.....ooviiiii i, 0,005 % max. SS 1 (1 ml = 0,005 % SO,).
Barium(Ba) ....|.......... ... ... ... 0,02 % max.
lroniFe) ...... .. . oo 0,001 % max.
Lead (Pb) ......J...... ..., 0,001 % max. . . .
Magnesium(Mg) |..................... 0,03 % max. R53.25 Barium, potassium and sodium
1 0,
Potassium (K) ..} 0,005 % max. Determine by FES according to GM 30, using the fdlowing
Sodium(Na) ....}............ ... 0,1 % max. conditions:
Strontium (Sr) ..|........ .. ... .. ... 0,05 % max.
El t Concentration Fi Wavelength

R B53.2 Tests| emen of solution ame nm

Ba 1 % solution of the 45%,4
R 53.2.1 Assay K sample in hydrochloric Air-ethine 76b,5

acid solution,

Suspend 2 g, weighed to the nearest 0,000 1 g, in 50 ml Na | c(HC) = 0,5 mol/I 589,0
of water, carefllly add 50,0 ml of standard volumetric
hydrochloric acid |solution, c(HCI) = 1 mol/l, boil, cool and
titrate the excess dcid with standard volumetric sodium hydrox-
ide solution, c(NaPH) = 1 mol/l, using the bromophenol blue .
(1S 4.3.2*). R 53.2.6 Iron, lead, magnesium and strontiym

1,00 ml of hydrog

hloric acid solution, ¢(HCI)(=)1,000 mol/I,

corresponds to 0,050 05 g of CaCOg.

R 53.2.2 Substances insoluble,in

hydrochloric a

Dissolve 50 g of
hydrochloric acid
sintered glass filte

residue with dilut

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

constant mass at

R 53.2.3 Chloride

Dissolve 2 g of th

¢ X Resofance
cid Element Concentration Flame line
of solution i
the sample_in a mixture of 2256 ml of the = % solrtion of th
R 13).and 200 ml of water, filter through a San: T: iunt'z" d(:o;hforic
r cracible (porosity 16 to 40 um), wash the Fe acidpsolutioz 248,3
d-hydrochloric acid and dry the residue to ¢(HCl) = 0.5 mol/I
U5 L. Apply the solvent
Pb extraction procedure 217,0 or 283,3
The mass of the residue shall not exceed 2,5 mg. according to GM 35 Air-ethine
0,5 % solution of the
sample in hydrochloric
Mg acid solution, 2852
. . . . c(HCl) = 0,1 mol/I
e sample in a mixture of 5 ml of nitric acid -
solution (25 %) and 45 ml of water, boil, cool and apply GM 2. 0,2 % solution of the
Sr sample in hydrochloric 4607

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

16

acid solution,
c¢(HCI) = 0,1 mol/I
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R 54 Carbon tetrachloride
CCly

Relative molecular mass: 153,82

R 54.1 Specification

ColourinHazenunits ........... 10 max.
Density gt262€—————
Assay (CClg) ..................

Residue after evaporation .......

1,532 to 1,538 H/’III;
99,5 % min.
0,001 % max.

Acidity (pxpressed as millimoles
of H+] ... ... ... ... .. ...

Freechldrine ............. ... ..
Carbon disulfide (CS,y) ..........
Metallic §mpurities ..............
Water (H,0) ...................

0,02/100 g max.
0,000 1 % max.
0,002 % max.
To pass test
0,02 % max.

R 54.2| Tests

R 54.2.1 Colour in Hazen units

Apply GM 36.

R 54.2.2 Density

Apply GM 24.1.

R 54.2.3 Assay
Apply GM 34, using the following conditions:

Stationafy phase ............... 15"% Apiezon L

R 54.2.4 Residue after evaporation

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

The mass of the residue shall not exceed)1 'ng.

R 54.25 Acidity

Take 20 g (13 ml) of the sample_and apply M 13.2, titrating
with standard  volumetric>y-sodium hydrpxide solution,
c¢(NaOH) = 0,01 mol/land using the |phenolphthalein
(IS 4.3.9%).

The volume of tittant shall not exceed 0,2 ml

R 54.2.6 Free chlorine

Shake. 35(g (24 ml) of the sample with 10 ml gf water to which
haye ‘been added 1 ml of freshly prepared potassium iodide
solution (10 %) and 2 drops of the starch (IS 4/.3.11*) in a glass
stoppered flask for 2 min. If either a blue or viplet colour is ob-
tained, titrate with standard volumetric sodiunt thiosulfate solu-
tion, c¢(NayS,03) = 0,01 mol/l, shaking after|each addition.

The volume of titrant shall not exceed 0,1 ml

R 54.2.7 Carbon disulfide

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

After 5 min any yellow coloration shall not pe more intense
than that of a similarly treated mixture of cargon disulfide-free

SUPPOTE (..o IS-h:\)/?-cI))SI\;rgS carbon tetrachloride and 2 ml of a carbon disulfide SS |
[0.15 to 0,18 mm (prepared by mixing carbon disulfide with carjon disulfide-free
(86 to 100’ mesh ASTM)] carbon tetrachloride) (2 ml 2 0,002 % CS,).

Column!angth S0 \ AR 2m R54.2.8 Metallic impurities

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

Column fhateridl>~". . . ... ........ Stainless steel To 50 mi of the sample add 0,1 ml of dithizong solution [0,1 %

Column temperature ........... 60 °C in the chloroform (R 7).

Injection temperatare ——————— 150—°C The colour of the resulting solution shall be green with no trace

Detection temperature . ... ...... 150 °C of yellow.

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

Carriergas .................... Nitrogen R54.2.9 Water

Flowrate ..................... About 60 mi/min Take 20 g (13 ml) of the sample and apply GM 12, using 20 ml

Testportion ................... 0,1 of the methanol (R 18) as the solvent.

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

Dissolve 1,7 g lead(ll) acetate trihydrate (C4Hs0,Pb.3H,0) in 50 ml of water and add 3,1 g of trisodium citrate dihydrate (CgHg50;Na3.2H,0)
and 50 g of potassium hydroxide (KOH). Allow to cool and dilute to 100 mli.
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R 55 Cobalt(ll) chloride hexahydrate
CoCl2.6H20

Relative molecular mass: 237,93

R 55.1 Specification

R 55.2.3 Sulfate

Assay (CoCly.6HP) ................... 99 % min.
Water-insoluble matter ................. 0,01 % max.
Sulfate (SO4) ...|...... .. ..o L. 0,01 % max.
Substances not pfecipitated by

ammoniumsulffde ................... 0,25 % max.
Copper(Cu) ....|J ...l 0,001 % max.
Nickel (Ni) ...... ... 0,05 % max.
Zinc(zn) .....of e 0,002 % max.
R 55.2 Testy

R 55.2.1 Assgy

Weigh, to the negrest 0,000 1 g, about 1 g of the sample and
dissolve in 300 m| of water.

To this solution add 4 g of hydroxylammonium chloride and
25 ml of ammonid solution (R 3). Titrate at 80 °C with standard
volumetric EDTA[) solution, ¢(EDTA) = 0,1 mol/l, using\the
methylthymol blug mixture (4.3.7*)2), until the colour changes
from blue to purgle.

1,00 ml of EDTA solution, c(EDTA) = 0,100_mol/Il, cor-
responds to 0,023 79 g of CoCl,.6H,0.

R 55.2.2 Watér-insoluble matter

Take 10 g of the sample and apply GM 1.

The mass of the tesidue shall not exceed 1 mg.

iSsolve water, Tilter, gdd 1 ml
of the hydrochloric acid (R 13) and heat to boilingsoh p steam
bath. Add 1,5 g of the barium chloride dihydrate)(R 6), digest
in a covered beaker placed on the steam bath for2 h and allow
to stand for 12 h. If a precipitate is formed, filtef, wash
thoroughly, and ignite at 800 + 25 °C:

The mass of the precipitate shall(not be more than|2,4 mg
greater than the mass obtained(inya complete blank test.

R 55.2.4 Substances-not precipitated by
ammonium sulfide

Dissolve 2 g of the sample in 20 ml of water. Add 1 ¢ of the
ammonium chioride (R 5) and 5 ml of ammonia solution (R 3),
dilute with water to 90 ml, and pass in hydrogen sulfidg until all
the cobalt(s precipitated. Dilute with water to 100 ml, rmix well,
and filter, Evaporate 50 ml of the clear filtrate nearly to|dryness
in atared dish. Cool, add 0,05 mi of the sulfuric acid| (R 37),
andy ignite carefully to volatilize the excess salts andl acids.
Finally, ignite at 800 + 25 °C for 15 min.

The mass of the residue shall not exceed 2,5 mg.

R 55.2.5 Copper, nickel and zinc

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

. Resophance
Element Concentr:_atlon Flame line
of solution
nm
Cu 5% 34,7
Ni 0,5 % Air-ethine 232,0
Zn 5 % 2183,9

1) IUPAC name: disodium dihydrogen ethylenedinitrilotetraacetate.

2) IUPAC name: tetrasodium 2,2’ -dimethyl-6,6’ -dihydroxy-5,5’ -diisopropy!-3,3 -(1,1-dioxo-2, 1A6-benzoxathiole-3,3-diyl) dibenzyldinitrilotetraacetate.

18
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R 56 Diammonium oxalate monohydrate
(NH4)2C204.H20

Relative molecular mass: 142,11

R 56.1 Specification

R 56.3.2 Chloride

Assay [(NF;C0.F,0T ... ... 99,5 % min. To 20 mI of the test solufion T (R 56.2.7], add 10 ml of nitric
Chloride [Cl) .........cooeeieenn . 0,000 5 % max. acid solution (25 %) and apply GM 2.
i . ,002 9 . . . .
Nltrate(P{O3) 0.00 OA) max Prepare a standard matching solution, using 0,5 ml of the
Sulfate ( 304) ......................... 0,005 % max. chloride SS I (0’5 ml 2 0,000 5 % Cl).
Calcium({Ca) ......................... 0,001 % max.
Heavy metals (expressedasPb) ......... 0,001 % max.
Iron(Fe)|.........oo . 0,000 2 % max. R 56.3.3 Nitrate
Magnesifm (Mg) ...................... 0,001 % max.
Potassium (K) .......... e 0,001 % max. Dissolve 1 g of the‘sample in 10 ml of sulfufic acid solution
Sodium(Na) ... 0001 % max. (16 %) and add(0,2 ml of brucine solution (0,5 % in glacial

R 56.2 | Preparation of test solutions

R 56.2.1 Test solution |

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

R 56.2.2 Test solution II

To 5 g of| the sample, add 1 drop of ammonium trioxovanadate
solution [(1 %), evaporate to dryness several. times with the
nitric acid¢ (R 19) until decomposition is complete and then with
hydrochlpric acid solution (25 %). Dissqlve'the residue in 1 mi
of hydrothloric acid solution (25 %) @nd-dilute to 50 ml with
water.

R 56.2.3 Test solution i

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

R 56.3 | Tests

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

After 10°min, the yellow coloration of the resulting solution
shall netbe more intense than that of a similarly prepared stan-
dard\*matching solution, using 2 ml of the nitrate SS I
(2/ml 2 0,002 % NO3).

R 56.3.4 Sulfate

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

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

solution Il (R 56.2.3) and 5 ml of thel sulfate SS I
(5 ml 2 0,005 % SO,).

R 56.3.6 Calcium and magnesium

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

R 56.3.1 Assay

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

To this solution, add 6 ml of the sulfuric acid (R 37). Heat to
60 °C and titrate with a standard volumetric potassium per-
manganate solution, c¢{1/5 K Mn O,4) = 0,02 mol/I, to a faint
pink colour.

1,00 ml of potassium permanganate solution,
c(1/56 K Mn O4 = 0,100 mol/l, corresponds to 0,007 1055 g
Of (NH4)20204.H20.

. Resonance
Element Concentr:.mon Flame line
of solution
nm
Ca . . 422,7
4 % Air-ethine
Mg 285,2

R 56.3.6 Heavy metals

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

Prepare a standard matching solution, using 20 ml of the test
solution IIl (R 56.2.3) and 1 ml of the lead SS I
(1 ml 2 0,001 % Pb).

19
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R 56 Diammonium oxalate monohydrate

R 56.3.7 Iron R 46.3.8 Potassium and sodium

To 20 ml of the test solution| (R56.2.1), add 2 ml of Determine these elements by FES according to GM 30, using
5-sulfosalicylic acid solution (10 %) and 5 ml of the ammonia the following conditions:

solution (R 3).
R3) Concentration Wavdlength
Element . Flame

. . . . of solution m
After 10 min, the yellow coloration of the resulting solution
shall not be mofe intense than that of a similarly prepared K . o 746,5
standard matchirlg solution, using 0,2 ml of the iron SS I Na 4% Air-ethine 5490
(0,2 ml =2 0,000 2 % Fe). !
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R 57 Dichloromethane
CH,Cl>

R 57.1

Specification

Relative molecular mass: 84,93

R 57.2.4 Residue after evaporation

Colour ih Hazen units

Density §t20°C................

Assay ((

Residue pfter evaporation

H,Cl)

10 max.

1,320 to 1,330 g/ml
99,5 % min.

0,002 % max.

Acidity (expressed in millimoles

of HH) . ... 0,03/100 g max.
Freechlorine (CI) ............... 0,000 1 % max.
Iron(Fe)| ...................... 0,000 1 % max.
Water (H,0) ................... 0,05 % max.
R 57.2| Tests
R 57.2.1 Colour in Hazen units
Apply GM 36.

R 57.2.2 Density

Apply GM 24.1.
R 57.2.83 Assay
Apply GM 34, using the following conditions:
Stationafy phase ............*) 15 % Apiezon L
Support| .............. 0. Chromosorb P
[0,15 t0 0,18 mm
(80 to 100 mesh ASTM)]
Columnlength ... <.)".......... 2tod4m
Column internal diameter ........ About 3 mm
Column matérial ............... Stainless steel
or glass
Column temperature ........... 40 to 50 °C
Injection temperature ........... About 100 °C
Detection temperature .......... 150 to 300 °C
Typeofdetector ............... Flame ionization
Carriergas .................... Nitrogen
Flowrate ..................... 40 to 50 ml/min
Testportion ................... 0,1l

Take 100 g (75,5 ml) of the sample and app|
the residue for 30 min.

y GM 14, drying

The mass of the residue shall notexceed 2 mg.

R 57.2.5 Acidity

Take 30 g (22,5 ml) of'the sample and apply (
with standard , volumetric sodium hyd
c(NaOH) = 0,0}mol/l, and using the
(IS 4.3.9%).

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

R’57.2.6 Free chlorine

Shake 35 g (25,5 ml) of the sample with 20 m|

EM 13.2, titrating
oxide solution,
phenolphthalein

of freshly boiled

and cooled water containing 1 ml of cadmiufn iodide solution

(0,15 %) and 1 ml of starch (IS 4.3.11*). Set
for 10 min and titrate with standard vo

thiosulfate solution, c(Na,S,03) = 0,01 mol/|.

The volume of titrant shall not exceed 0,1 mi|

R 57.2.7 Iron
Evaporate 20 g (15 ml) of the sample to dryn
the sodium carbonate (R 30) and dissolve thq
of water containing 0,5 ml of the nitric acid (

aside in the dark
umetric sodium

pss with 5 mg of
residue in 10 ml
R 19).

Determine the iron by AAS according to GM 29, using the

following conditions:

. Resonance
Element Concentri.mon Flame line
of solution
nm
Solution prepared . .
Fe as described above Air-ethine 248,3

R 57.2.8 Water

Take 20 g (15 ml) of the sample and apply GM 12, using 20 ml

of the methanol (R 18) as the solvent.
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R 58 Diethyl ether
(C2H5)20

Relative molecular mass: 74,12

R 58.1 Specification

The mass of the residue shall not exceed 1 mg.

Colourin Hazenunits ......... 10 max. NOTE — This test should not be carried out unless the requirement for
Densityat20°C .............. 0,713 + 0,001 g/m! peroxide has been met.
Assay [(CoHg) 01 | ..o oLt 99,5 % min.V
Ethanol (CoHsOH)| . ... ... .. 0,05 % max. R 58.2.5 Acidity
)

Methanol (CH;OHp ... ... 0,02 % max. Take 20 g (28 ml) of the sample and apply GM*13.2, fitrating
“e_s'(,]ue aner evapo'ratloin. """ YUt Yo max. with standard volumetric sodium hydroxide selution,
Acidity (expressed in millimoles c(NaOH) = 0,01 mol/I, and using brgmothymol blud as in-

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

(expressedasCD) .......... 0,001 % max. The volume of titrant shall not éxceed 0,2 ml.

Peroxide (expressgd as H,0,) . . .
Substances darkeped by

) 0,000 03 % max.

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

R 58.2.1 Cololr in Hazen units

Apply GM 36.

R 58.2.2 Density
Apply GM 24.1.

R 58.2.3 Assa[/, ethanol and methanol

Apply GM 34, using the following conditions:

Stationaryphase |............. 15 % bis(2-ethylhexyl)
sebacate
Support ........|}............ Chromosorb G-AW-DMCS

[0715t0 0,18 mm
(80 to 100 mesh ASTM)]
or Volaspher A2

R 58.2.6 Carbonyl compounds

To 1g (1,4 ml) of the'sample, in a colourless glass cylinder with
glass stopper, d@dd“v2 ml of the carbonyl-free mgthanol
(RS 4.2.11*) and 2 ml of the 2,4-dinitrophenylhydrazine
(RS 4.2.7*) ¢stopper the cylinder, shake and allow to stand for
30 min. Remove the stopper, place the cylinder in a hgt water
bath at.50 to 55 °C and boil off the ether with the did of a
stream of nitrogen. Remove the cylinder from the watgr bath,
cool;to room temperature, add 8 ml of pyridine, 2 ml df water
and 2 ml of the methanolic potassium hydroxide (RS 4.2.15%),
shake, allow to stand for 10 min and dilute to 25 mi with the
carbonyl-free methanol (RS 4.2.11%).

The dark red colour of the resulting solution shall not He more
intense than that of a similarly prepared standard mftching
solution, using 1 ml of the carbonyl SS 1l (1 ml 2 0,001 po CO).

R 58.2.7 Peroxide

Fill @ 120 ml ground glass stoppered flask completely with
10 ml of potassium iodide solution (10 %) and 110 ml (18 g) of
the sample. Close the bottle, shake vigorously, and gllow to
stand in the dark.

Columnlength ..|[.......s0./. 4m After 1 h, the aqueous phase shall remain colourless.

Column internal dipmeter.\ . . . . 2,5 mm L

Column material .|...75.%...... Steel or glass Detection limit: 0,000 03 % H0,.

Column temperatyre”/). ........ 50 °C

Injection temperature . ........ 150 °C R 58.2.8 Substances darkened by sulfuric acid
Detection temperature ... 190°C Cool 10 ml of the sulfuric acid (R 37) to 10 °C and add to it
Typeofdetector .............. Flame ionization dropwise, with stirring, 10 ml of the sample.

Carriergas ................... Nitrogen

Flowrate .................... 25 ml/min After 5 min, the coloration of the clear solution shall not be
Testportion ................. 0,2 ul more than 20 Hazen units.

R 58.2.4 Residue after evaporation

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

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

22

R 58.2.9 Water

Take 14 g (20 ml) of the sample and apply GM 12, using 20 ml
of the methanol (R 18) as the solvent.
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R 59 Dimethylformamide
HCON(CHz3)2

Relative molecular mass: 73,09

R 59.1 Specification Type of detector ............... Flame ionization
Carrier gas Nitrogen
Colour infHazen units ........... 10 max. Flowrate ..................... About 50 ml/min
Densityat20°C................ 0,945 to 0,950 g/mi Test portion ................... 0,14
Assay [HCON(CH3),0] ......... 99,5 % min.
Residue Jfter evaporation ....... 0,005 % max. . .
Acidity (¢xpressed in millimoles R 59.2.4 Residue after evaporation
50 P 11 .
. ..Of.!-'“) ; e 0.1/100 g max Take 100 g (105 ml) of the@ample and apply GM 14, drying the
Aikalinity| {(expressed in miilimoies residue for 30 min.
of OHT) ...t 0,1/100 g max.
Iron (Fe) ...................... 0,000 5 % max. The mass of the residude shall not exceed 5 mg.
Water (HRO) ................... 0,1 % max.
R 59.2.5 { Acidity
R 59.2| Tests Take 10°g (10,5 mi) of the sample and apply @M 13.1, titrating
with.“standard volumetric sodium hydrpxide solution,
. . (NaOH) = 0,01 mol/l, using the phenolphthajein (IS 4.3.9%).
R 59.2.1 Colour in Hazen units g P P ( )
The volume of titrant shall not exceed 1 ml.
Apply GM 36.
R 59.2.6 Alkalinit
R 59.2.2 Density Y
Take 10 g (10,5 ml) of the sample and apply QM 13.1, titrating
Apply GM 24.1. with standard volumetric sulfuric acid solution,
c(1/2 HyS04) = 0,01 mol/l, using the methyl|red (IS 4.3.6*).
R59.2.3 Assay The volume of titrant shall not exceed 1 ml.
Apply GM 34, using the following conditions:
R 59.2.7 Iron
Stationafy phase ..........(C~\. 15 % Carbowax 20 M
or PEG 400 Determine this element by AAS according to GM 29, using the
Support|............ N7 Chromosorb W following conditions:
[0,15 to 0,18 mm
(80 to 100 mesh ASTM)] Concentration Resc.mance
or Celite Element of solution Flame line
Columniengths................. 2to4m nm
Column ihterhal-diameter— About 3 mm Fe 20 % Air-ethine | 248,3
Columnmaterial ............... Stainless steel
or glass
Column temperature ........... 100 to 150 °C R59.2.8 Water
Injection temperature ........... About 165 °C Take 20 g (21 ml) of the sample and apply GM 12, using 20 ml
Detection temperature .......... 200 to 300 °C of the methanol (R 18) as the solvent.
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R 60 1,4-Dioxane
(_:Hz-CHz—O-CHz-CHz-(.)

R 60.1

Specification

Relative molecular mass: 88,11

R 60.2.5 Residue after evaporation

Colour in Hazen §nits

Density at 20 °C

Assay (C4HgO,) .
Freezing point ..
Residue after eva
Acidity (expresse

of H+)
Iron(Fe) .......

Water (H,0) ...

poration ......
d in millimoles

Peroxide (expressed as H,0,) . . .

R 60.2 Tests

10 max.

1,030 to 1,035 g/ml
99,5 % min.

11,0 °C min.

0,01 % max.

N asann

0,3/100 g max.
0,000 1 % max.
0,10 % max.

See WARNING

R 60.2.1 Colgur in Hazen units

Apply GM 36.

R 60.2.2 Density

Apply GM 24.1.

R 60.2.3 Asst

Apply GM 34, uding the following conditions:

Stationary phase
Support .......

Column length
Column internal ¢
Column material

Silicone oil OV 17 —15 %

Chromosorb G-AW-DMCS
[0,15 t0 0,18 mm
(80 to 100 mesh ASTM)]

4 m

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

The mass of the residue shall not exceed 1 mg.

R 60.2.6 Acidity

Take 33 g (32 mi) of the sampie_and apply GM 13.1,] titrating
with standard volumetric sodium/hydroxide solution,
c(NaOH) = 0,1 mol/I, and”/using the phenolphthalein
(IS 4.3.9%).

The volume of titrant‘shall not exceed 1 ml.

R 60.2.7 Iron

Evaporaté20 g (19,5 ml) of the sample to dryness witH 5 mg of
the sodium carbonate (R 30) and dissolve the residuel|in 10 ml
of water containing 0,5 ml of the nitric acid (R 19).

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

. Resgnance
Element Concentre.)tlon Flame line
of solution
hm
Solution prepared . .
Fe as described above Air-ethine 2183

R 60.2.8 Water

Take 20 g (19,56 mi) of the sample and apply GM 1R, using
20 ml of the methanol (R 18) as the solvent.

R 60.2.9 Peroxide

WARNING — 1,4-Dioxane readily forms peroxidids in the
presence_af_a.tmosphe:ic_ax-vgsn_aad_it_is_eaerefore

Column tempera

Injection temperature
Detection temperature

Type of detector

Carriergas .. ...
Flowrate ......

R 60.2.4 Freezing point

Apply GM 25.3.

24

iameter . ..... 4 mm
.............. Stainless steel
ure .......... 130 °C
......... 250 °C
........ 250 °C

Thermal conductivity
or flame ionization

Helium
50 ml/min
5l or0,2 pl

dangerous to evaporate or distil dioxan that has not been
freshly manufactured. The peroxide content may be
determined by the following procedure, but the safe up-
per limit is uncertain.

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

c(Na28203) = 0,02 mol/l.

1,00 ml of sodium thiosulfate solution,
c(Na;S,03) = 0,020 mol/l, corresponds to 0,00034 g of
H202.
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R 61

Disodium tetraborate decahydrate

Na2B407.10H20

Relative molecular mass: 381,36

R 61.2.3 Phosphate

R 61.1 Specification

Assay (Nla,B405.10H,0) ............... 99,6 % min.
Chloridd(Cl) ......... .. ... ... ..., 0,001 % max.
Phosphate (POy) ...................... 0,002 % max.
Sulfate(SO4) .......... ...l 0,005 % max.
Calcium|(Ca) ......................... 0,005 % max.
Copper{Cu) ............ ... ... ...... 0,000 5 % max.
Iron(Fe] ........... ... ... 0,000 5 % max.
Lead (PB) . ... ... .. . 0,001 % max.

R 61.2] Tests

R 61.2]1 Assay

Weigh, o the nearest 0,000 1 g, about 4 g of the sample and
dissolve|in 100 ml of water and 25,0 ml of standard volumetric
hydrochjoric acid solution, ¢(HCl) = 1 mol/l. Neutralize with
standard volumetric sodium hydroxide solution,

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

1,00 mi ¢f sodium hydroxide solution, ¢(NaOH) = /1,000 mol/l,
correspqgnds to 0,095 34 g of Na,B40,.10H,0.

R 61.2.2 Chioride

Dissolvel 1 g of the sample in a mixture of 48 mil of water and

2 ml of

Prepare
chloride

hitric acid solution (25 %) and apply GM 2.

a standard matching solution, using 1 ml of the
SS 1 (1 ml 20)001 % ClI).

Dissolve T g of the sample in 20 ml of warn]
GM 4.

water and apply

Prepare a standard matching solution, usjng 2 ml of the

phosphate SS 1l (2 mi 2 0,002 %, PO,).

R 61.2.4 Sulfate

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

Prepare{@ standard matching solution, using
SS IN(6 ml 2 0,005 % SO,).

R 61.2.5 Calcium, copper, iron and

Determine these elements by AAS according
the following conditions:

water and apply

b ml of the sulfate

lead

to GM 29, using

i Resonance
Element Concentr?tlon Flame line
of solution
nm
Ca 5 % 422,7
Cu Dissolve 6 g of the sam- 324,7
ple in 150 mi of water |  Ajr-ethine
Fe and apply solvent ex- 248,3
traction procedure ac-
Pb cording to GM 35. 217,0 or 283,3
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R 62 Ethyl acetate
CH3COOC>Hs5

R 62.1

Specification

Relative molecular mass: 88,11

Injection temperature

Detection temperature 250 °C

Colour in Hazen uni

Density at 20 °C. |
Assay (C4HgO,) ..
Ethanol (C,H5OH)
Methanol (CH3;0H
Methyl acetate (CH
Residue after evap|

Acidity (expressed
of H+)

Readily carbonizal
Water (H,0) .... |

R 62.2 Tests

R 62.2.1 Colo
Apply GM 36.

13CO,CH3) .. ..
pration

in millimoles

le substances . .

R 62.2.2 Density

Apply GM 24.1.

R 62.2.3 Assa
methyl acetate

10 max.
0,898 to 0,902 g/ml
99,5 % min.
0,1 % max.
0,1 % max.
0,1 % max.
0,002 % max.

To pass test
0,1 % max.

ir in Hazen units

y. ethanol, methanol and

Apply GM 34, using the following conditions:

Stationary phase

Column length ..
Column internal di

Column material

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

3m
2 mm
Stainless steel

Type of detector Thermal conductiy
Carrier gas Helium

Flow rate 20 mi/min

Test portion 3ul

R 62.2.4 Residue after evaporation
Take 50 g (55,5 ml) of the sample and apply GM 14

The mass of the residde shall not exceed 1 mg.

R 62.2.5 Acidity

To 20 miZof the methanol (R 18) add 0,1 ml

phenolphthalein (IS 4.3.9%) and sufficient standard vol
sodium hydroxide solution, c(NaOH) = 0,01 mol/I, to g
apink coloration. Cool in an ice bath and add 20 g (22,1

ity

bf the
imetric
roduce
) ml) of

the sample. If necessary, titrate with standard volfimetric

sodium hydroxide solution, c(NaOH) = 0,01 mol/l, u
initial pink coloration is just restored.

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

R 62.2.6 Readily carbonizable substances

Cool 5 ml of sulfuric acid solution (35 + 0,5 %) to 10
slowly, with continuous shaking, add 5 ml of the samg

htil the

°C and
le.

After 5 min, the coloration of the resulting solution shall not

be more intense than that of iodine solution,
c{1/215) = 5 x 10-5 mol/I.

R 62.2.7 Water

Column temperature

Raising from
90 to 240 °C (6 °C/min)

Take 10 g (11,1 mi) of the sample and apply GM 12
20 ml of the methanol (R 18) as the solvent.

, using
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R 63 Formaldehyde solution
H-CHO

Relative molecular mass: 30,03

R 63.1 Specification Injection temperature ............ 100 to 200 °C
) Detection temperature ........... 200 to 300 °C

CO'O‘f' ! X Typeof detector ................. Flame {onization
Density 1,075 to 1,090 g/ml Carriergas ...................... Nitrogdn
Assay (HCHO) ................. 37,0 t0 40,0 % (m/m) Flowrate . . ... .. ... ABout B0 mi/min
Mathandl (CH_OH) QN +ta 1A N Of LT
AR R R e A I A o,V W i,V /0 TeSt portlon ................... 1 'J.I
Residuepn heating ............. 0,005 % max.
Acidity (fexpressed in millimoles

of H+) ... .................. 1,0/100 g max. R 63.2.5 Residue onheating
Chloride|(CD) .................. 0,000 2 % max. Take 50 g (46 mi) ofth | q by G 16, drvi h
Sulfate (80g) ........... SO 0,002 % max. s 30 mio N Pe and appy » drying the
Iron(Fe)| ..............ut.. 0,000 2 % max.
Lead(PR) ..................... 0,000 2 % max. The mass of‘the residue shall not exceed 2,5|mg.
R 63.2| Tests R 63.2.6 Acidity

R 63.2.1 Colour in Hazen units

Apply GM 36.

R 63.2.2 Density

Apply GM 24.1.

R 63.2.83 Assay

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

c(HCI) £ 1 mol/l, using_the phenolphthalein (IS 4.3.9*). Carry
out a sirpilar determination, omitting the sample.

1,00 ml pof hydrochloric acid solution, c(HCI) = 1,000 mol/I,
correspdnds _to 0,030 03 g of HCHO.

Jake 20 g (18,5 ml) of the sample and apply GM 13.1, titrating
with standard volumetric sodium hydfoxide solution,
c(NaOH) = 0,1 mol/l, using the phenolphthhlein (IS 4.3.9%).

The volume of titrant shall not exceed 2 ml.

R 63.2.7 Chloride

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

Prepare a standard matching solution, usjng 1 ml of the
chloride SS 1l (1 ml 2 0,000 2 % (I).
R 63.2.8 Sulfate

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

Prepare a standard matching solution, usifg 0,5 ml of the
sulfate SS 1 (0,5 ml 2 0,002 % SO,).

R 63.2.4 Methanol

Apply GM 34, using the following conditions:

Stationaryphase ............... —
Support....................... Porapak T

[0,15 to 0,18 mm

(80 to 100 mesh ASTM)]
Columnlength ................. About 1,56 m
Column internal diameter . ....... 3to4 mm
Columnmaterial ............... Glass
Column temperature ........... - 100 to 150 °C

R 63.2.9 Iron and lead

Dilute 5 g (4,5 ml) of the sample to 10 mi with water and deter-
mine these elements by AAS according to GM 29, using the
following conditions:

. Resonance
Element Concentr§tuon Flame line
of solution
nm
Fe 248,3
o A
Pb 60 % Air-ethine - 75150 or 283,3

27
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R 64 Glycerol
HOCH,CHOHCH,0H

R 64.1 Specification

Relative molecular mass: 92,10

Columniength ................. 3m
Column internal diameter .. ... ... 2 mm

Coiour in Hazen upits 10-max- - -
L Columnmaterial ............... Stainless steel
Assay (C3HgO3, calculated for the .
anhydrous compound) . ........ 99 % min. Column temperature ........... Raising from

Acidity (expresseq
of H+) .......

in millimoles

0,05/100 g max.

of OH-) .....|................ 0,03/100 g max.
Sulfatedash ....|................ 0,005 % max.
Ammonium (NHg) ............... 0,000 5 % max.
Arsenic(As) ....|................ 0,000 1 % max.
Heavy metals (exgressed as Pb) . . 0,000 1 % max.
Iron(Fe) .......|................ 0,000 1 % max.
Chloride(Cl) ....|................ 0,000 1 % max.
Sulfate (SOy) ...|.........ooi... 0,000 5 % max.
Esters of fatty acifls (expressed

as glycerol tribuftyrate) ......... 0,05 % max.

To pass test
(about 0,003 %)

To pass test
1 % max. 1

Glyceraldehyde

Readily carbonizable substances ...
Water (H,0) ....|..........oooo

R 64.2 Preparation of test solution

Dilute 20 g (16 ml) of the sample to 100 ml with water.

R 64.3 Tests

R 64.3.1 Colour in Hazen units

Apply GM 36.

R 64.3.2 Assay

Transfer 0,1 ml of the'sample to a small distillation flask, add
0,5 ml of acetonittilezand 1 mi of trimethylsilyl N-(trimethylsilyl)

130 to 300.°C (4 4C/min)

AmA oY

injection temperature ........... 250 °C

Detection temperature .......... 300'°¢
Typeofdetector ............... Thermal conductiyity -
Carriergas .................. .. Helium

Flowrate ................7/0= 20 ml/min

Test portion (solution A) ...\ .. 20 pi

R 64.3.3 Acidity“or alkalinity
Take 30 g (24.ml) of the sample and apply GM 13.1, titrating
with eithep,standard volumetric sodium hydroxide splution,
c(NaOH). = 0,01 mol/l, or hydrochloric acid splution,
c(HCI), = 0,01 mol/l, and using bromothymol blue| as in-
dicator.

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

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

Reserve the residue for the determination of iron.

R 64.3.5 Ammonium

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

acetimidate. Boil under reflux for 45 min and allow to cool
(solution A).

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

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

Support ........... Embacel
[0,15 to 0,256 mm
(60 to 100 mesh ASTM)]

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

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

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

1) Glycerol conforming otherwise to the above specification is also commercially available with a water content of about 13 %.
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R 64 Glycerol

reflux for 30 min. Cool and titrate the excess of so

OO0

iU

ide with standard volumetric hydrochloric acid solutlon
c(HCI) = 0,1 mol/l, using thymol blue as indicator.

Prepare f[a standard matching solution, using 1 ml of the lead
SS I (1jml & 0,000 1 % Pb).

RBAAR Iran
N oR.S.p IFC

To the residue of test (R 64.3.4) add 1 ml of the hydrochloric
acid (R 13) and evaporate to dryness on a water bath. Dissolve

A= o/

the residue in 0,2 mi of hydrochioric acid soiution {25 %} and
dilute to] 20 ml with water.

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

Prepare [a standard matching solution, using 1 ml of the iron
SS 1l (1jml 2 0,000 1 % Fe).

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

Prepare [a standard matching solution, using 0,5 ml of the
chloride|[SS 11 (0,5 ml = 0,000 1 % ClI).

R 64.3.10 Sulfate

Take 28 ml of the test solution (R 64.2) add" 5'ml of the
methanql (R 18) and apply GM 3.

Prepare |a standard matching solution-under the same con-
ditions, pising 2,5 ml of the sulfate SS' |
(2,5ml £ 0,0005 % SO,).

R 64.3.11 Esters of fatty acids

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

Carry—out—a—blani—determination—replacing—the sample by an

equal volume of water.

1,00 ml of sodium hydroxide solution;¢(NaOH) = 0,100 mol/I,

corresponds to 0,010 08 g of glycerol tributy

ate.

The volume of the standard-y6lumetric sodiumn hydroxide solu-

tion, c(NaOH) = 0,1 mol/k;, required shall nd

R 64.3.12 Glyceraldehyde

To 5 ml of_the sample add 5 ml of diluted 4
(5 %), 0;5.ml of silver nitrate solution (1,7
60 °C.for.5 min, taking care to protect the sd

WARNING — Ammoniacal
explosive; the solution should therefo
immediately.

The solution shall remain clear and colourless$.

t exceed 2 ml.

mmonia solution
%) and heat to
lution from light.

silver s?Lution can be

be discarded

R 64.3.13 Readily carbonizable substances

To 5 ml of the sample add slowly 5 ml of sulf
(95 + 0,5 %), shake vigorously and allow to

The colour of the resulting solution shall not
than that of the standard solution K (see GM

R 64.3.14 Water

uric acid solution
stand for 1 h.

be more intense
18).

Weigh, to the nearest 0,000 1 g, 2 g of the sgmple, dilute with

20 ml of the methanol (R 18) and apply GM

2.
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R 66 Hexaammonium heptamolybdate tetrahydrate
(NH4)¢M07024.4H20

Relative molecular mass: 1 235,86

R 65.1 Specification

R 65.2.4 Arsenate, phosphate and silicate

Assay [(NH4)gM07044.4H,0] ............ 99 % min.
Water-insolublematter ................. 0,01 % max.
Chloride (CI) ....}................ ..., 0,002 % max.
Arsenate, phosphfte and silicate

(expressedas S{0o) .................. 0,001 % max.

nn o/

..................... 0,02 % max.

QML 1M
ouitate {ouy) ...

Lead(Pb) ......|..... ... ... ... .. 0,001 % max.

R 65.2 Tests

R 65.2.1 Assay

Weigh, to the neafest 0,000 1 g, about 0,3 g of the sample and
dissolve it in 50 ml of water, add sufficient hexamethylene-
tetramine to adjudt the pH to between 5 and 6 (approximately
4 g). Heat to 60 °f and titrate with a standard volumetric lead
nitrate solution, |c[Pb(NO3),] = 0,05 mol/l, using a 0,1 %
aqueous solution |of 4-(2-pyridylazo) resorcinol, disodium salt
(PAR)" as indicator, adding further amounts . of
hexamethylene-teframine to keep the solution orange, until the
colour changes sHarply from orange to red.

1,00 mi of lead(ll) |nitrate solution, ¢[Pb(NO3),] =0,050 mol/I,
corresponds to 0,008 828 g of (NH4)¢Mo0,0,4.4H,0"

R 65.2.2 Watgr-insoluble matter

Take 10 g of the gample and apply-GM 1.

The mass of the residue shall not exceed 1 mg.

R 65.2.3 Chloride

In a platinum or plastics vessel dissolve 2,5 g of the.sample in
70 ml of water; at the same time prepare a reference §olution
containing 0,5 g of the sample and 2 ml of thé.sjlicate SS I
(2 ml 2 0,001 % SiO,). Adjust the pH to 3 to with
hydrochloric acid solution (o approximately, 1,19 g/ml)|diluted
(1+9) and transfer the solution to two glass beakers; ddd 1 to
2 ml of bromine water, adjust the’pH to 1,7 to 1|9 with

hydrochloric acid solution (R 13)_diluted (1+9) and giow to
stand for 30 min, then add 10.ml of the hydrochIoTic acid
(R 13), dilute to 100 ml and -fransfer both solutions [to two
separating funnels. Extract:with a mixture of 1 ml of 1-putanol
and 30 ml of 4-methyl-2-pentanone, discharge the afueous
phases and wash theketonic phases three times with 10 ml of
hydrochloric acidéolution (¢ approximately 1,19 g/mil)|diluted
(1+99), discharging each time the aqueous phases; adld then
10 ml of hydtochloric acid solution (¢ approximately 1,19 g/ml)
diluted (1+99) and reduce with 0,2 mi of tin(ll) chloride solu-

tion [2:9%,SnCl,.2H,0 (R 38) in the hydrochloric acid (R 13)].

Thes blue colour of the sample solution shall not bg more
intense than that of the reference solution.

R 65.2.5 Sulfate

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

Take 20 ml of the filtrate and apply GM 3.

Prepare a standard matching solution, using 1 ml of the|sulfate
SS1(1mlz 0,02 % SO,).

R 65.2.6 Lead

Dissolve 1 g of the sample in 50 ml of water, add 10 m] of the
ammonia solution (R 3), 2 ml of ammonium citrate dolution

Dissolve 1 g of the sample in 50 ml of water, and filter if
necessary, through a chloride-free filter. To 25 ml of the solu-
tion add 2 ml of the nitric acid (R 19) and apply GM 2.

Prepare a standard matching solution, using 1 ml of the
chioride SS Il (1 ml 2 0,002 % ClI).

1) IUPAC name: disodium 4-(2-pyridinylazo)benzene-1,3-diolate.
2) IUPAC name: 1,5-diphenylthiocarbazone.

30

(40 %) and 2 ml of potassium cyanide solution (10 %), adjust
the pH to 9 to 9,5 and extract with two 5 ml portions of
dithizone 2 solution (0,002 % in carbon tetrachloride).

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

HBr

Relative molecular mass: 80,92

R 66.1 Specification

To 20 ml of this solution add 1 ml of standard
nitrate solution, c{AgNO3) = 0,1 mol/I.

volumetric silver

imilarly prepared

he chloride SS |

de and 5 ml of
d then shake for

t colour.

Assay (HBTT . ... ... ... ...... 47049 % 1
Chloride|(Cl) .................... 0,03 % max. Compare the turbidity obtained with that of a g
lodide (1 To pass test standard matching solution, using 3 m\of t|
........................ e o %) 3 ml 2 0,03 % Cl).
Phosphate (PO,) ................ 0,000 5 % max.
Sulfate gnd sulfite R 66.3.3 lodide
(exprepsedas SQy) ............ 0,003 % max.
Arsenic JAs) .................... 0,000 2 % max. Dilute 4 g (2,7 ml) of(the sample with 20 T of water, add
Heavy mgtals (expressed as Pb) .... 0,000 5 % max. 0.2 ml of a 10 % .selution of iron(lll) chio
chloroform (R 7) SAllow to stand for 5 min ar]
Iron(Fe)| ...........cooviiii.. 0,000 2 % max. 1 min
Sulfatedjash .................... 0,005 % max.
The chlorgform layer shall not show any violg
R 66.2| Preparation of test solution
R.66.3.4 Phosphate
To 50 g| (34 ml) of the sample add dropwise just enough

ation and then 1 ml of sodium carbonate (R 30) solution (1 %),
Evaporate to dryness on a water bath, dissolve the residue in
1 ml of Jvater and 0,1 ml of hydrochloric acid solution (25,%)
by gently heating and then dilute to 50 ml with water,

sa'(urate}e bromine water to obtain a persistent yellow color-

R 66.3| Tests

R 66.3.] Assay

Seal a tHin-walled glass ampoule ¢ontaining about 0,3 g of the
sample, weighed to the nearest-0)000 1 g, and transfer it to a
500 ml cpnical flask containing200 ml of water. Close the flask
by mear|s of a ground glass stopper. Break the ampoule by
shakingkigorously and“after 5 min lift and rinse the stopper
with water. Titrate with standard volumetric sodium hydroxide
solution,| c(NaQH) = 1 mol/I,
(1S 4.3.5%)2).

using the methyl orange

1,00 ml gf sodium hydroxide solution, c(NaOH) = 1,000 mol/I,

Take 5 ml of the test solution (R 66.2), dilu
water and apply GM 4.

Prepare a standard matching solution, usin
phosphate SS 11 (2,6 ml 2 0,000 5 % PO,).

R 66.3.5 Sulfate and sulfite

Take 5 ml of the test solution (R 66.2), dilu
water and apply GM 3.

Prepare a standard matching solution, usin
sulfate SS | (1,6 ml =2 0,003 % SO,).

R 66.3.6 Arsenic

e to 20 ml with

g 2,5 ml of the

te to 20 ml with

g 1,5 ml of the

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

GM 11.

Pri

corresponds to 0,080 92 g of HBr.

R 66.3.2 Chloride

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

SS Il (2 ml 2 0,000 2 % As).

R 66.3.7 Heavy metals

ml of the arsenic

Take 4 ml of the test solution (R 66.2), dilute to 20 ml with

water and apply GM 7.

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

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

2) IUPAC name: sodium 4-[4(dimethylamino)phenylazo]lbenzenesulfonate.

2 ml of the lead

31
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R 66 Hydrobromic acid

R 66.3.8 Iron R 66.3.9 Sulfated ash
Take 10 ml of the test solution (R 66.2) and apply GM 8.1. Take 40 g (27 ml) of the sample and apply GM 17.

Prepare a standard—matchingsotution,using—2 mtof thefrom———Themassof theresidue-shattmotexceed-2-mg—

SS 11 (2 ml 2 0,000 2 % Fe).
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R 67 Hydrofluoric acid

Relative molecular mass: 20,0

R 67.1 Specification

R 67.3.3 Hexafluorosilicate

Assay (HF) ... ... ... . ... 40t042 %" To 0,5 g (0,45 ml) of the sample in a pIatinudeish add 0,5 g of
Chloride(Cl) ..., 0,001 % max. boric acid, 5 ml of water and 1 g of the spdium carbonate
. (R 30). When reaction ceases, dissolve completely heating
Hexaflugrosilicate (SiFg) ................ 0,05 % max. gently. Dilute to 20 ml with water-and ‘apply [GM 5.
4 [»)
Phosphgte (POy) ...............coun.. 0,000 2 % max. Prepare a standard matching-solution undefr the same con-
Sulfate gnd sulfite (expressed as SO,4) .... 0,002 % max. ditions, using 2,5 ml of fluérosilicate SS |
P v i
Heavy njetals (expressedasPb) ......... 0,000 1 % max. (25 ml 2 0,05 % SiFy).
lron(Fe) ... .. 0,000 1 % max.
Sulfatedash .......................... 0,002 % max. R 67.3.4 Phosphate

R 67.2] Preparation of test solution

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

R 67.3| Tests

R 67.3.1 Assay

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

1,00 ml ¢f sodium hydroxide solution, c(NaOH) = 1,000 mol/I,
correspgnds.to 0,020 01 g of HF.

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

Prepare a standard matching solution, usihg 4 ml of the

phosphate SS 1l (4 ml = 0,000 2 % PO,).

67.3.5 Sulfate and sulfite

Take 5 ml of the test solution (R 67.2), dilute to 10 ml with

water and apply GM 3.

Prepare a standard matching solution, usihng 1 ml of the

sulfate SS | (1 ml 2 0,002 % SO,).

R 67.3.6 Heavy metals

Take 10 mi of the test solution (R 67.2) and apply GM 7.

Prepare a standard matching solution, using 1
11 (1 ml 20,0001 % Pb).

R 67.3.7 Iron

ml of the lead SS

Take 10 ml of the test solution (R 67.2) and gpply GM 8.1.

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

R 67.3.2 Chloride

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

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

SS 1 (1 ml = 0,0001 % Fe).

R 67.3.8 Sulfated ash

Transfer 50 g (44,2 mml) of the sample to a weighed platinum

dish and apply GM 17.

The mass of the residue shall not exceed 1 mg.

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

lodine

I2

Relative atomic mass: 253,8

of I.

R 68.1 Specification thiosulfate solution, c(Na,S,03) = 0,1 mol/l, adding the starch
(IS 4.3.11*) towards the end of the titration.
Assay(ly)) ..... ... ..ol 99,8 % min.
1,00 ml of sodium thiosulfate solution
. . o , ,
Chlorine and brorllne (expressedasCl) ... 0,005 % max. ¢(Na,S,05) = 0,100 mol/l, corresponds to 0,012)69 g
Residue after evaporation .............. 0,005 % max.

R 68.2 Preparation of test solution

Dissolve 1 g of }
sodium hydroxidé
shall be clear and

R 68.3 Tests

R 68.3.1 Ass

he sample in 5 ml of standard volumetric
solution, ¢(NaOH) = 2 mol/I (the solution
colourless).

y

Weigh, to the negrest 0,000 1 g, about 0,5 g of the sample and
dissolve in a solyition of 2 g of potassium iodide in 5 ml of

water. Dilute to
tion (16 %) and

ml with water, add 5 ml of sulfuric acid solu-
titrate with standard volumetric sodium

R 68.3.2 Chlorine and bromine

Dissolve 0,2 g of the sample in 20.m}-of hot hydraziniun sulfate

solution (0,6 %) and neutralize’ with standard vo|
sodium hydroxide solution, ‘e(NaOH) = 1 mol/l. Afte
0,5 ml of the hydrogen peroxide solution (R 14) and 0
the phosphoric acid (R,22) remove the iodine by heatin
dilute to 20 ml with{ water and apply GM 2.

Prepare a standard matching solution, using 1 ml
chloride SSYIN1T ml 2 0,005 % CI).

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

The mass of the residue shall not exceed 1 mg.

umetric
adding
2 ml of
j. Cool,

of the
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R 69 Iron(ll) sulfate heptahydrate
FeS04.7H,0
Relative molecular mass: 278,02
R 69.1 Specification R 69.3.2 Total nitrogen
Assay (HeSO4.7H50) ...t 99 % min. Take 20 ml of the test solution | (R 69.2.1) aTd apply GM 6.
Total nitfogen (N) ..................... 0,001 % max. Prepare a standard matching solution,“uslng 2 ml of the
Chloridel(Cl) ... ..., 0,001 % max. nitrogen SS Il (2 ml = 0,001 % N).
Phosphdte (POg) ...................... 0,001 % max.
Arsenic (AS) . ........cooiii, 0,000 2 % max. R 69.3.3 Chloride
Copper(Cu) ......coovviiiiiiiinn, 0,002 5 % max. Take 10 ml of the test(solution | (R 69.2.1) and apply GM 2.
Iron(lin{Fe) ............ RREEEREEERER 0,025 % max. Simultaneously prepafe a standard matchinI solution, using
Lead (PH) ........cooviiniiiiainn... 0,002 5 % max. 1 ml of the chloride SS Il (1 ml = 0,001 % Gl).
Mangangse (Mn) ...................... 0,05 % max.
ZINC(ZN| © o 0,005 % max. R 69.3.4 Phosphate
Substanfes not precipitated Take~10 ml of the test solution | (R 69.2.1),|add 1 ml of the
byammonia ........................ 0,1 % max. nitric acid (R 19) and apply GM 4.

R 69.2| Preparation of test solutions

R 69.2. Test solution |

Dissolve| 15 g of the sample in about 100 ml of water, add 1 mi
of sulfurjc acid solution (20 %) and dilute t0\150 ml with water.

R 69.2.2 Test solution Il

Dissolvel 2 g of the sample in.10"ml of water, add 3 ml of the
nitric ac|d (R 19), heat fof 1-to 2 min, allow to cool and add
15 ml of|the hydrochloric/acid (R 13). Transfer this solution to a
100 ml geparating funnel, add 40 ml of 4-methyl-2-pentanone

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

R 69.3.5 Arsenic
Take 10 ml of the test solution | (R 69.2.1) apd apply GM 11.

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

R 69.3.6 Copper, lead and zinc

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

R 69.3 Tests

and shake vigorously for 1 min. Separate the aqueous phase,
concentfate to-about 3 ml and dilute to 20 ml with water . Resonance
' Element Concentretlon Flame line
of solution
nm
Ce 324,7
Test solution I . .
P (R 69.2.2) Air-ethine | 217,0 or 283,3
Zn 213,9

R 69.3.1 Assay

Weigh, to the nearest 0,000 1 g, about 1 g of the sample,
dissolve in a cooled solution containing 100 ml of water, 10 ml
of the sulfuric acid (R 37) and 5 ml of the phosphoric acid (R 22)
and titrate immediately with standard volumetric potassium
permanganate solution, c(1/5 KmnQOy4) = 0,1 mol/I.

1,00 ml of potassium permanganate solution,
c(1/56 KmnO4 = 0,100 mol/l, corresponds to 0,027 8 g of
FeS0,4.7H,0.

R 69.3.7 Iron(lll)

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

Simultaneously prepare a standard matching solution under the
same conditions, using 12,5 ml of the iron SS I
(12,5 ml 2 0,025 % Fe).
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R 69 Iron(ll) sulfate heptahydrate

R 69.3.8 Manganese R 69.3.9 Substances not precipitated

by ammonia
Take 10 ml of the test solution | (R 69.2.1), add 40 ml of water,

5 ml of the nitric acid (R 19), 5 ml of the phosphoric acid (R 22) To 50 mi of the test solution | (R 69.2.1) add 5 ml of the nitric
and 1 g of potagsitm—periodate: at—unti votation—o acid R—19),-boil{o ‘"- and-precip he-iron-hy slowly
vapours of ioding ceases, keep boiling for about 2 min and adding 50 ml of ammonia solution (6,8 %) in a fumé'cypboard.

leave on a hot water-bath for 30 min. Cool and dilute to 100 ml Keep on a boiling water-bath for 5 min and dilute t
with water. with water.

b 150 ml

Filter and evaporate 60 ml of the filtrate in’a weighed dish.

i i n- X .
Prepare a standard matching solution under the same co Ignite the residue at 600 + 50 °C to constant mass.

ditions, using 5 ml of the manganese SS |
(5ml 2 0,056 % Mn). The mass of the residue shall not @xceed 2 mg.
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R 70 L-Ascorbic acid
CeHgOg

Relative molecular mass: 176,13

R 70.1 Specification

R 70.3.3 Chloride

Assay (QgHgOg) . ... oot
1 + 20,6° to + 21,5°

99,7 % min.

Specific|optical rotation [«a] %)

Chiavidal O

N NNE 0L rmrnaw
L0 1101 T 1> 0

V,UVJ 70 ITIAA.

Sulfate SO4) ..... ..ot 0,002 % max.
Heavy njetals (expressedas Pb) ......... 0,001 % max.
froniFel .......... ... .. 0,000 2 % max.
Loss aftgr drying (at 105 °C) ............ 0,1 % max.
Sulfatedash .......................... 0,05 % max.

R 70.2| Preparation of test solution

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

R 70.3| Tests

R 70.3. Assay

Weigh, tto the nearest 0,000 1 g, about 0,4 g of the sample,
dissolve|in 80 ml of water, add 2 ml of sulfuric acid solution
(25 %) and titrate with standard volumetric iodine solution,
c(1/2 15] = 0,1 mol/l, using the starch)(IS 4.3.11*).

1,00 ml ¢f iodine solution, c(1/215) = 0,100 mol/|, corresponds
to 0,008(806 g of CgHgOg.

R 70.3.2 Specific/optical rotation

Apply GM 26, wsing the following conditions:

Heat 10 ml of the test solution (R 70.2) With
acid (R 19) for 1 min, cool and apply GM/2, W
1 ml of nitric acid solution (25 %).

Prepare a standard matching solution, us
chloride SS 1l (6 ml 2 0,005 _%°Cl).

R 70.3.4 Sulfate

5 ml of the nitric
thout addition of

ng 5 mi of the

Take 10 ml of the test solution (R 70.2) and fpply GM 3.

Prepare a standard matching solution, using 2
SS 11 (2 ml 270,002 % SO,).
R 70.3.5Heavy metals

To 10 ml of the test solution (R 70.2), ad
acetate anhydrous and apply GM 7.

Prepare a standard matching solution, using]
SS I (1 ml 2 0,001 % Pb).

R 70.3.6 Iron

ml of the sulfate

H 1 g of sodium

1 ml of the lead

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

Prepare a standard matching solution, using
SS11(0,2ml 2 0,000 2 % Fe).

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

The loss in mass shall not exceed 2 mg.

R 70.3.8 Sulfated ash

D,2 ml of the iron

Imass.

Solvent|.“). ... Water
Concentration ........................ c=10 g/1QO ml Take 2 g of the sample and apply GM 16.
of solution
Tubelength .......................... I = 10cm The mass of the residue shall not exceed 1 mg.
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R71

Lead(ll) acetate trihydrate

Pb(CH3C00)2.3H20

Relative molecular mass: 379,33

R 71.1 Specification

R 71.3.3 Nitrate

Assay [Pb(CH3Cd0),.3H,0] ............ 99,5 % min.
Chloride (Cl) ....|......ooiii 0,000 5 % max.
Nitrate (NO3) ...|........ ...t 0,002 % max.
Calcium(Ca) ...|........ ... ... ... 0,005 % max.
Copper(Cu) ....|..cooviiii it 0,001 % max.
Iron(Fe) ....... 0., 0,001 % max.
Potassium(K) ..|.............. AU 0,005 % max.
Sodium(Na) ....|..........iiiilL, 0,005 % max.

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

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

R 71.3 Tests

R 71.3.1 Ass]y

Weigh, to the nedrest 0,000 1 g, about 0,6 g of the'sample and
dissolve in 100 m| of water.

To this solution ddd 20 ml of potassium sodium tartrate solu-
tion (28,2 %) anld 50 mg of the mordant black 11 mixture
(4.3.8*) 1), After |addition of 2 ml-of-the ammonia solution
(R 3), titrate at 4Q °C with standdrd volumetric EDTA solution,
c(EDTA) = 0,1 nLoI/I, to a bluecolour.

1,00 ml of EDTA polution;~ctEDTA) = 0,100 mol/I,
corresponds to 0,037,833 g of (CH3COO0),Pb.3H,0.

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

Prepare a standard matching solution)-using 4 ml of th¢ nitrate
SS 1l (4 ml 2 0,002 % NO3).
R 71.3.4 Calcium and copper

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

i Reso[:ance
Element Concentri_mon Flame lihe
of solution
m
Ca . . aR7
4% Air-ethine

Cu 3,7

R 71.3.5 Iron

Mix 10 ml of the test solution (R 71.2) with 2,56 ml of the
sulfuric acid (R 37), filter and wash the precipitate with [[0 ml of
water. Add to the filtrate 2 ml of 5-sulfosalicylic acid polution
(20 %) and 10 ml of the ammonia solution (R 3).

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

R 71.3.6 Potassium and sodium

R 71.3.2 Chloride

Determine these elements by FES according to GM 30, usin
g g
the followina nnndifinqs-
b~
Element Concentration Flame Wavelength
Take 10 ml of the test solution (R 71.2) and apply GM 2. of solution nm
K 49 . i 766,5
Prepare a standard matching solution, using 5 ml of the Na ° Air-ethine 589.0

chloride SS Il (5 ml 2 0,0005 % CI).

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

38
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R 72 Mercury(ll) chloride
HgCl,

Relative molecular mass: 271,50

R 72.2.3 Mercury(l) chloride

R 72.1 Specification

Assay (HgEm—————"—"""——"—""———"——"—— - o

Water-irfsoluble matter ................. 0,01 % max.

Mercury|l) chloride (Hg,Cly) ............ 0,05 % max.

Total nitfogen (N) ..................... 0,002 % max.
Iron(Fe)| ........ ... . ... 0,002 % max.
Lead (PR) ...... ..., 0,001 % max.
Residuepfterreduction ................. 0,02 % max.

R 72.2| Tests

R 72.2.1 Assay

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

To this splution add 45,0 ml of standard volumetric EDTA solu-

tion, c(H
and bac
magnesi
the colo|
mixture

1,00 ml
correspd

R 72.2.

Take 10

DTA) = 0,1 mol/l, and 10 ml of buffer solution (RS)1)
k titrate the excess EDTA with standard volumetric
im chloride solution, ¢(1/2 MgCl,) = 0,1 mol/},-until
ir just changes to violet, using the mordant'black 11
4.3.8*%).

bf EDTA solution, c(EDTA) = 0,100, nol/I,
nds to 0,027 15 g of HgCl,.

P Water-insoluble,matter

g of the sample and7apply GM 1.

The mags of the residug'shall not exceed 1 mg.

Dissolve Z g of the sample in 50 ml of the ethaénol (R 11). Filter

through a filter crucible and carefully wash't
filter with two 10 ml portions of the same,ethd
and weigh.

e residue on the
nol. Dry at 50 °C

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

R 72.2.4 Total nitrogen

Dissolve 2,54, of the sample in 50 ml of wate
hydrochloricyacid (R 13) and 5 g of coarse zi
and shake the mixture for about 10 min

, add 1 ml of the
hc powder. Heat
ntil the solution

becomes clear. Dilute to 200 ml and filter. Tdke 100 ml of the

filtrate’and apply GM 6.

Prepare a standard matching solution, usir
nitrogen SS 1l (2,5 ml 2 0,002 % N).

R72.25 Iron

Dissolve 2 g of the sample by gently warmi
water. Transfer 5 ml of this solution to a su
funnel, add 10 ml of acidified ammonium nitraj
and 5 ml of thenoyltrifluoroacetone2 solution
Shake for 30 min, allow to separate and de
layer.

g 2,5 ml of the

hg with 20 ml of
itable separating
e solution (RS) 1)
15 % in xylene).
cant the organic

The colour of the organic phase shall not be more intense than

that of a similarly prepared standard matchin
1 ml of the iron SS Il (1 ml 2 0,002 % Fe).

g solution, using

1) Reagents solutions (RS)
a) Ammonia standard buffer.
Dissolve 67,5 g of the ammonium chloride (R 5) in 150 ml of water, add 800 ml of the ammonia solution (R 3) and dilute to 1 000 ml with water.

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

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

R72.2.6 Lead

Evaporate the solution after reduction (as described in R 2.7) to
dryness and dissolve the residue in 1 ml of the nitric acid

- e lecdbn 4 AN N |
(R 19}, add 4 m! of water and then diluite to 10.0 mil

R 72.2.7 Residue after reduction

Dissolve 10,0 g in 25 ml of water plus 256 ml of the ammonia
solution (R 3). Add 75 ml of formic acid (98 %) and reflux until

all the mercury is reduced to metal. Cool, filter through a well-

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

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

washed filter paper, and wash with a small quantity, of water.
Dilute the combined filtrate and washings to 150 mi and store
75 ml of this solution for determination of lead (R 72.2.6).

To the other part (75 ml) add 1 mi of the sulfuric acid (R|37) and
evaporate in a tared dish under a well-ventilated hoodl Conti-
nue heating until the excess sulfuricfaeid has been volatilized.
Finally, ignite at 800 + 25 °C for 15.imin. Correct for tiie mass

obtained in complete blank test,

The mass of the residue shall*'not exceed 1 mg.



https://standardsiso.com/api/?name=56a7b9e6c519f3942559251ac5b224fa

ISO 6353-3 : 1987 (E)

R 73 Petroleum spirit 40/60

R 73.1

Colour in Hazen units
Densityat20°C ....................

Specification

10 max.
0,640 to 0,655 g/ml

The benzene content, expressed as percen
CeHg, is given by the formula

tage by mass of

A
Distillatipnyield .................... Not less than 90 % P,
. 17,6
distils between
o
40 and 60 °C where A is the absorbance of the sample.
Residue|after evaporation ............ 0,001 % max.
Benzeng (CgHg) .................... 0,025 % max.
Sulfur cpmpounds (expressed as S) ... 0,005 % max. R 73.2.6 Sulfur compounds
Iron(Fe) ..., 0,000 1 % max.
Lead (PD) .......covveeiiiiiiinnnn. 0,000 1 % max. Take 1 g (1,5 mi) of the sample and apply GM 21.
(o)

Water (H;0) ..o 0,015 % max. Prepare a standard matching solution, using b ml of the sulfur

SS 1l (5ml 2 0,005 % S).
R 73.2 Tests

R 73:2.7 Iron and lead
R 73.2/1 Colour in Hazen units

Evaporate 13 g (20 ml) of the sample to dryness with 5 mg of
Apply GM 36. the sodium carbonate (R 30) and dissolve the¢ residue in 10 ml

of water containing 0,5 ml of the nitric acid [R 19).
R73.22 Density Determine the iron and lead by AAS according to GM 29, using
Apply GM 24.1. the following conditions:

roti : H . Resonance
R 73.2]3 Distillation interval Eloment c‘;,f“;i,:::?;:n Flame ine
Apply GM 25.1. nm
Fe Solution prepared 248,3

R 73.2/4 Residue after evaporation Pb as described Airethinel 1 0 or 283.3
Take 50 g (77,5 ml) of the sample and apply GM 14.
The mass of the residu€)shall not exceed 0,5 mg. R73.2.8 Water
R 73.2)5 Benzene Take 19,5g (30 ml) of the sample, add b ml of N-ethyl-

Measur¢ thé\absorbance of the sample in a cell of optical path

length

¢ém)at 255 nm against water as the reference.

piperidine as a catalyst and apply GM 12, uping a mixture of

20 ml of the methanol (R 18) and 10 ml of the

chloroform (R 7)

as the solvent.

411
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R 74 Phosphorus(V) oxide
P205

Relative molecular mass: 141,94

R 74.1 Specification

R 74.3.3 Total nitrogen

Assay (P,0g) . . . .|

Water-insolublematter .................

Total nitrogen(N) |.

Heavy metals (exgressed as Pb)

Permanganate-reducing substances

(expressedas PpOg) .................

of the

..................... 98 % min. Take 10 ml of the test solution (R 74.2) and apply GM|6.
029 .
0,02 % max Prepare a standard matching solution, using-2 ml
..................... 0,002 % max. nitrogen SS Il (2 ml 2 0,002 % N).
......... 0,005 % max.
_ R 74.3.4 Heavy metals
0,02 % max.

ration of test solution

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

R 74.2 Prepa
100 ml.

R 74.3 Testy
R 74.3.1 Ass

Weigh, to the ng¢arest 0,000 1 g, about 1 g of the sample;
dissolve cautiously in a beaker containing 100 ml of watér

and evaporate tg

about 25 ml. Cool, dilute to 120 ml and

titrate with standard volumetric sodium hydroxide, solution,
c¢(NaOH) = 1 mol/l, using the thymolphthalein (1S+4.3:12%) 1),

1,00 mi of sodiuni
c(NaOH) = 1,000

R 74.3.2 Wat]

Take 10 g of the

hydroxide solution,
mol/l, corresponds to 0,03549 g of P,0g.

r-insoluble matter

ample and apply GM 1.

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

NOTE — Add the sgample with care to the water maintained at about

Dilute 10 ml of the test solutien.(R 74.2) to about 20 ml with
water and neutralize with the.ammonia solution (R 3) tp a pink
colour, using 2 drops ef\the phenolphthalein (IS 4.3.9*).
Adjust to a pH-value bétween 3 and 4 by adding the acdtic acid
(R 1) and dilute to 50"ml with water (solution A).

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

Prepare a(standard matching solution by adding 10 mj of the

solution /A'to 2 ml of the lead SS Il (2 ml 2 0,005 % Pb).
R 74.3.5 Permanganate-reducing substanc
Dissolve cautiously 10 = 0,5 g of the sample in 10p ml of

water, add 10 ml of sodium hydroxide (R 34) solution|(30 %)
followed by sodium hydrogen carbonate until effervgscence
ceases and then add 5,0 ml of standard volumetric potassium
permanganate solution, ¢1/5 KMnQO,4) = 0,1 mol/Il. Boil for
5 min, cool and add 10 ml of potassium iodide solution|(20 %)
and 20 ml of sulfuric acid solution (20 %). Titrate with standard
volumetric sodium thiosulfate solution,

c(Na;S,03) = 0,1 mol/l, using the starch (IS 4.3.11*%)

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

1,00 ml of sodium thiosulfate solution,
¢(NaS;03) = 0,100 mol/l, corresponds to 0,002 75 g df P,0,.

The difference between the volumes of sodium thi¢sulfate

boiling temperature.

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

42

solution consumed shall not exceed 0,75 ml.
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R 75 Potassium bromate
KBrO3

Relative molecular mass: 167,01

bromide SS |

nd apply GM 3.

ml of the sulfate

dilute to 140 mi

hg 1 ml of the

R 75.1 Specification After 1 h, the yellow coloration shall not be more intense than
that of a similarly prepared standard matching solution, using
Assay (KBTO3——————————— ... 99,79 TmitT. Z g of the sample and 6 ml of the
pH (5 %|solution)...................... 5t09 (6 ml 2 0,02 % Br).
Bromide|(Br) ............... ... 0,02 % max.
Sulfate (SO4) ... ..o 0,005 % max.
Total nittogen (N) ..................... 0,001 % max. R 75.3.4 Sulfate
Heavy metals (expressedasPb) ......... 0,000 5 % max. g
0N (Fe)| o ove oo 0,000 5 % max. Take 15 mi of the test solggen Il (R 75.2.2) 3
Sodium(Na) ............ RERTETRRRTERS 0,01 % max. Prepare a standard matching solution, using 5
SS 11 (6 ml 2 0,005\% SO,).
R 75.2| Preparation of test solutions
R 75.3:5’ ‘Total nitrogen
R 75.2.1 Test solution |
Take-20 ml of the test solution | (R 75.2.1),
Dissolve[10 g of the sample in water and dilute to 200 ml (the with water and apply GM 6.
solution [shall be clear and colourless).
Prepare a standard matching solution, usi
R75.22 Test solution Il nitrogen SS Il (1 ml 2 0,001 % N).

Evaporaie 2 g of the sample twice with 10 ml 6f-the
hydrochloric acid (R 13). Dissolve the residue in 1-ml-of the
hydrochloric acid (R 13) and 20 ml of water, peutralize with

ammonia solution and dilute to 30 ml with water.
R 75.3| Tests
R 75.3.1 Assay

Weigh, to the nearest 0,000 1 g, about 0,1 g of the sample and
dissolve jn 50 ml of water, To this solution add 2 g of potassium
iodide anpd 5 ml of sulflric acid solution (16 %). After 10 min,
titrate the liberated“iodine with standard volumetric sodium
thiosulfafe solutien, c(Na,S,03) = 0,1 mol/l, adding the starch
(IS 4.3.1]1 *) towards the end of the titration.

R 75.3.6 Heavy metals
Take 15 ml of the test solution Il (R 75.2.2) a

Prepare a standard matching solution, using (
SS 11 (0,5 ml = 0,0005 % Pb).

R 75.3.7 Iron

Mix 20 ml of the test solution | (R 75.2.
5-sulfosalicylic acid solution (10 %) and 3 mi
solution (R 3).

hd apply GM 7.

,5 ml of the lead

) with 2 ml of
of the ammonia

be more intense

After 10 min, the yellow coloration shall not

1,00 ml of sodium thiosulfate solution,

c(NayS,03) = 0,100 mol/l, corresponds to 0,002 783 5 g of
KBI’O3.

R75.3.2 pH

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

R 75.3.3 Bromide

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

than—that-of-a-simitarly-prepared-standard-matching solution,

using 0,5 ml of the iron SS Il (0,5 ml 2 0,000 5 % Fe).

R 75.3.8 Sodium

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

following conditions:

Ele ¢ Concentration Fl Wavelength
men of solution ame nm
Na 4 % Air-ethine 589,0
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R 76 Potassium carbonate
K2CO3

R 76.1 Spec

Water-insoluble
Chloride (CI) . ...
Phosphate and sil

Total sulfur (exprgssed as SOg4)

Total nitrogen (N)
Calcium (Ca)
Copper (Cu) ....
Iron (Fe)

Lead (Pb)

Magnesium (Mg)
Sodium(Na) . ...

Loss after drying {at 300 °C)

R 76.2 Tests

R 76.2.1 Assd
Weigh, to the ne

with standard vol
c¢(HCI) = 1 mol/I

1,00 ml of hydrg
corresponds to 0

ification

cate (expressed as SiO,)

\

069 11 g of K,COs:

R 76.2.2 Wat[:-insoluble matter

Take 50 g of the

mple{and apply GM 1.

The mass of the

Relative molecular mass: 138,21

0,005 % max.
0,003 % max.
0,005 % max.
0,003 % max.
0,001 % max.
0,002 % max.
0,000 5 % max.
0,000 5 % max.
0,000 5 % max.
0,002 % max.
0,05 % max.

1,0 % max.

arest 0,000 1 g, about 2,5 g of the.sample,
previously dried at 300 °C, dissolve in 50 ml of water'and titrate
umetric hydrochloric acid solution,

using the bromophenol blue (IS 4.3.2*) 1),

chloric acid solutiom; ‘¢(HCH) = 1,00 mol/I,

R 76.2.3 Chloride

of nitric acid solution (25 %) and apply GM 2/

olve a-o mple_in aa e-0f.45

5 ml
Prepare a standard matching solution, using=<3 ml
chloride SS Il (3 ml 2 0,003 % Cl).

R 76.2.4 Phosphate and silicate

Dissolve 1 g of the sample in_a mixture of 80 ml of water and

3 mil of hydrochloric acid solutionh (25 %). Heat to boilin
add 5 ml of hexaammonium heptamolybdate solution
adjust the pH to 1,8 and heat to boiling again. Cool, ad
of the hydrochloricyacid (R 13) and extract with
of 4-methyl-2-pentanone. Wash the organic pha
hydrochloric acid ‘solution (0,5 %) and reduce with|
of tin(ll) chleride solution [2 % SnCl,.2H,0) (R 38
hydrochlaric ‘acid (R 13)]. Dry the organic pha
anhydrous sodium sulfate (R 35).

The blue colour of the organic phase shall not be more

g, cool,
(10 %),
d 10 ml
50 ml
e with
0,2 mi
in the
e with

intense

than that of a similarly prepared standard matching golution,

using 5 ml of the silicate SS Il (6 ml = 0,005 % SiO,)

R 76.2.5 Total sulfur

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

Prepare a standard matching solution, using 3 ml of th
SS 11 (3 ml 2 0,003 % SO,).
R 76.2.6 Total nitrogen

Dissolve 2 g of the sample in 100 ml of water and appl

5 ml of
hydro-
Boil to

GM 3.

e sulfate

y GM 6.

Prepare a standard matching solution, using 2 mi
) =0; Q)

1) IUPAC name: 2,2’ ,6,6' -tetrabromo-4,4’ -(1,1-dioxo-2,1A6-benzoxathiole-3,3-diyl)diphenol.

4
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R 76 Potassium carbonate

R 76.2.7 Calcium, copper, iron, lead and
magnesium

Determine these elements by AAS according to GM 29, using

the follqwingconditions:

R 76.2.8 Sodium

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

chloric acid solution,
c(HCI) = 0,5 mol/I

. Resonance
Element Concentrz_itlon Flame line
of solution
nm
5 % solution of the
sample in hydro-
Ca chloric acid solution, 42,7
c¢(HCI) = 0,5 mol/I
Dissolve 12 g of the
Cu sample in 100 ml of 324,7
water, add 30 ml of
hydrochloric acid
Fe solution (25 %), boil, Air-ethine 248,3
cool and dilute to
150 ml with water.
Apply solvent extrac-
Pb tion procedure ac- 217,0 or 2833
cording to GM 35
1 % solution of the
Mg sample in hydro- 285,2

El ¢ Concentration Fi Wavelength
emen of solution ame nm
1 % solution of the
sample in hydro- g .
Na chloric acid solution Air-ethine 589,0
c(HCl) = 0,5 mol/l

R 76.2.9 Loss after drying
Dry 3 g of the sample to constant mass at 3P0 °C.

The losS,in"mass shall not exceed 30 mg.
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R 77 Potassium chloride

KCI

Relative molecular mass: 74,55

R 77.1 Specification R 77.3.3 lodide
Assay (KCI) ... [ 99,0 7o min. Dissolve 11 g of the sample in 50 ml of water, in a,separating
pH (56 % solution)|...................... 5t08 “funnel, add 2 mi of the hydrochloric acid (R 13) and"10 ml of
iron(lll) chloride solution (4,5 %), mix thoroughly-and det aside
Bromide (Br) ...[........... .. ... 0,01 % max. for 5 min.
lodide(l) .......|..c i 0,002 % max.
Prepare a standard matching solution, ‘using 1 g of the sample,
Phosphate (POg) [...................... 0,000 5 % max. 10 1l of the bromide SS 1 (10 ml & 8101 % Br). an d[2 i
Sulfate (SO4) ... | ......... .. ... ... 0,002 % max. the iodide SS | (2ml 2 0,002-% 1), in another separating
f l.
Totalnitrogen (N)| ........... ... ... 0,001 % max. unne
Heavy metals (exgressed as Pb) ......... 0,000 5 % max. To both sample solution @hd standard matching solutipn; add
ron(Fe) ... 0,000 2 % max. 10 ml of the carbon_tetrachloride (R 54) and shake for|1 min.
Barium(Ba) ... 0,001 % max. Any pink coloration in the sample lower phase shall| not be
Calcium(Ca) ...|..................... 0,002 % max. more intensethan that in the standard matching lowef phase.
H 0,
Magnesium (Mg} |.........covnenens 0,002 % max. Reserve'both solutions for the test in R 77.3.4.
Sodium(Na) ....|......... ... ... ... ... 0,02 % max.

R 77.2 Preparation of test solution

the sample in 150 ml of water (the salution
colourless) and dilute to 200 ml.

Dissolve 20 g of
shall be clear and

R 77.3 Tests

R 77.3.1 Assgy

Weigh, to the n
dissolve in a mix
acid (R 19), in a

To this solution

earest 0,000'1g, 0,3 g of the sample and
re of 50~ ml/of water and 10 ml of the nitric
round-glass stoppered vessel.

d50 ml of standard volumetric silver nitrate

R 77.3.4 Bromide

Reject the lower phases of the solutions obtained in R 77.3.3
and wash the aqueous solutions twice with 10 ml of thg carbon
tetrachloride (R 54). Add 10 ml of water, 656 ml of sulfyric acid
solution (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.

Any yellowish-brown coloration in the sample lower ph3se shall
not be more intense than that in the standard matching lower
phase.

R 77.3.5 Phosphate

solution, c(AgNO3) = 0,T mol/T, and 3 ml of nitrobenzene,
and shake vigorously for 1 min. Titrate the excess silver nitrate
with standard volumetric ammonium thiocyanate solution,
¢(NH4SCN) = 0,1 mol/l, using the ammonium iron(lil) sulfate
(IS 4.3.1*).

1,00 ml of silver nitrate solution, c(AgNO3) = 0,100 mol/I,
corresponds to 0,007 455 g of KCI.

R77.3.2 pH

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

46

Fake-50-mi-of-thetestselution{R—7742add-36-mt-of-water and
apply GM 4.

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

R 77.3.6 Sulfate
Take 20 ml of the test solution (R 77.2) and apply GM 3.

Prepare a standard matching solution, using 4 ml of the sulfate
SS il (4 ml 2 0,002 % SO,).
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R 77 Potassium chloride

R 77.3.7 Total nitrogen

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

Prepare i
nitrogen{ SS Il (2 ml 2 0,001 % N).

.Ily 2-mt—of—the
R 77.3.8 Heavy metals
Take 40|ml of the test solution (R 77.2) and apply GM 7.

Prepare [a standard matching solution, using 2 ml of the lead
SS Il (2|jml 2 0,000 5 % Pb).

R77.39 Iron
Take 20|ml of the test solution (R 77.2) and apply GM 8.1.

Prepare [a standard matching solution, using 4 mi of the iron
SS Il (4 ml = 0,000 2 % Fe).

R 77.3.10 Calcium, magnesium and barium

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

. Resonance
Element Concentrétlon Flame line
of solution
nm
Ca 4227
o s
Mg 4 % Air-ethine 2852
Dinitrogen
[»)
Ba 1% oxide-ething 553,5

R 77.3.11 Soddium

Determiné this element by FES according to

following.conditions:

5M 30, using the

£ ¢ Concentration Fi Wavelength
emen of solution ame nm
Na 0,5 % Air-ethine 589,0

47
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R 78 Potassium cyanide
KCN

Relative molecular mass: 65,12

R 78.1 Specification

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

Assay (KCN) .. [ i 97,0 % min.

Chloride(Cl) ....|......... it 0,1 % max.

Phosphate (POg) |...................... 0,01 % max. R78.2.4 Sulfate

Sulfate (SOg) ...f..oooviiiii 0,01 % max. Dissolve 1 g of the sample in 15 ml of watér, add 2 njl of the

Sulfide(S) .....|...... ... ... L. 0,001 % max. hydrochloric acid (R 13) and boil gentlyin a fume cupbpard for

Thioccyanate {SCN) .................. 001 % max. 5 min. Cool, neut'ralize with sodiunyhydroxide solution|(20 %),
b4 ! P ! dilute to 20 ml with water and apply’GM 3.

Iron(Fe) ....... |, 0,01 % max.

Lead(Pb) ......0....oiiiiii 0,000 5 % max. Prepare a standard matching~solution, using 1,0 m| of the
. sulfate SS | (1,0 ml 2 0,01°% SO,).

Sodium(Na) ... .|...... ... ... .. 0,5 % max.

R 78.2 Tests

R 78.2.1 Assgy

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

To this solution add 5 ml of ammonia solution (10 %), 1 drop of
potassium iodide| solution (15 %) and titrate with standard
volumetric silver mitrate solution, c(AgNO3) = 0,1 mol/I{ until
a trace of turbiditly persists.

1,00 ml of silver|nitrate solution, c(AgNO3) =("0,100 mol/I,
corresponds to 0,013 02 g of KCN.

R 78.2.2 ChIIide

Dissolve 1 g of the sample in 50"ml of water, add 25 ml of
the formaldehyde|solution (R.63);"5 ml of the nitric acid (R 19)
and 5,0 ml of $tandard ‘velumetric silver nitrate solution,
c(AgNO3) = 0,1 mol/k_Filter, wash with water and titrate
the combined filtfate“and washings with standard volumetric
ammonium thiocyanate solution, ¢(NH,SCN) = 0,1 mol/I,

R 78.2.5 Sulfide

Dissolve 1-g of the sample in 20 ml of water, add 5 m] of am-
monia,Solution (10 %) and 0,5 ml of the lead acetatp, basic
(RS 4.2.10*).

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

R 78.2.6 Thiocyanate

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

No red colour shall be apparent when compared with a|mixture

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

R 78.2.7 Iron and lead

using the ammonitum irontiiysulfate (IS 4.3 177

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

R 78.2.3 Phosphate

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

48

Determine these elements by AAS according to GM 29, using
the following conditions:
: . Resonance
Element Concentr?tlon Flame line
of solution
nm
Fe 1% 248,3
Dissolve 15 g of the |
sample in 150 ml of 217,0
Pb water and apply sol- Air-ethine or
vent extraction pro- 283,3
cedure according to
GM 35
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R 78 Potassium cyanide

WARNING — As a safety precaution prepare the test
solution for GM 29 and GM 35 in a fume cupboard with a
sufficient draught and pass the effluent from the spray
chamber of the spectrometer as well as any unused

R 78.2.8 Sodium

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

remair;rlere—o‘—fhe—feﬁ—sokﬂm—mfe—en—eﬂedmv
hypochlorite solution in order to destroy any hydrogen

cyanide.

El ¢ Concentration H Wavelength
emen of solution N\ nm
Na 0,1 % Air-ethine| 589,0
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R 79 Potassium dihydrogen phosphate
KH2POg4
Relative molecular mass: 136,09
R 79.1 Specification R 79.3.4 Sulfate
Assay (KH,PO,, aftpr dryingat TT0 °C] ... 99,5 % min. Take TO mi of the testsotuton (R-79-2and-appty GV 3.
pH (5 % solution) . ... 421045 Prepare a standard matching solution, using 5 ml of.the sulfate
Chloride (C) .....|...ccveiiiin, 0,000 5 % max. SS 11 (5 ml 2 0,005 % SO,).
Sulfate (SOy4) ... .|....coiiiiiit 0,005 % max.
Total nitrogen (N) | .................... 0,001 % max. R 79.3.5 Total nitogen
Heavy metals (exprgssedasPb) ......... 0,001 % max. Take 20 ml of the test solution (R 79.2), dilute to 140 njl with
fron (Fe) .ovvoobeee 0,002 % max. water and apply GM 6. .
Sodium(Na) .....L............ .. 0,02 % max. Take a standard matching ‘solution, using 2 ml of the nifrogen
SS 1l (2 ml 2 0,001 96.N).
Loss after drying (af 110 °C) ............ 0,2 % max.

R 79.2 Preparation of test solution

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

R 79.3 Tests

R 79.3.1 Assay

Weigh, to the nearest 0,000 1 g, about 5 g-of-the sample dried
at 110 °C, dissolvd in 95 ml of freshly boiled and cooled water
and titrate potentigmetrically with standard volumetric sodium
hydroxide solutior], ¢(NaOH) = 4 mol/|, to the inflection at
about pH 9,2, usir|g a glass indicator electrode.

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

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

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

R 79.3.7 Iron

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

After 1 min, the yellow coloration of the resulting solutign shall
not be more intense than that of similarly prepared standard
matching solution, using 2 ml of the iron SS Il
(2 ml 2 0,002 % Fe).

R 79.3.8 Sodium

R79.3.2 pH

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

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

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

50

Determimethisefement by FES—accordingto-GM-36;,using the

following conditions:

El ¢ Concentration Fl Wavelength
emen of solution ame nm
Na 2% Air-ethine 589,0

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

The loss in mass shall not exceed 10 mg.
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R 80 Potassium hexacyanoferrate(ll) trihydrate
Ka[Fe(CN)gl.3H20

Relative molecular mass: 422,41

R 80.1 Specification

R 80.3.2 Water-insoluble matter

Assay { K, [FelCN)gI.3H,0F ... .. ... ...,

Water-insolublematter ................. 0,005 % max.
Chloride|(CD) .......... ... . i, 0,01 % max.
Sulfate (SO4) ... 0,005 % max.
Sodium|[Na) ................. ... ...... 0,02 % max.
R 80.2| Preparation of test solution

99 % min.

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

R 80.3

R 80.3.1

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

Tests

Assay

dissolve fin 200 mi of water.

To this golution, add 10 ml of the sulfuric acid (R"37), 2 ml of
the phosphoric acid (R 22) and titrate with standard volumetric
potassium permanganate solution, c¢(1/5KMn0O,4) = 0,1 mol/I,

until the|colour permanganate just persists.

1,00 mi of potassium permanganate’solution,

¢(1/5 KMnO,4) = 0,100 mol/4,corresponds to 0,042 24 g of

K4[Fe(CN)gl.3H,0.

Take 20gof the sampie and apply GV T, ]

The mass of the residue shall not exceed'? mg.

R 80.3.3 Chloride

To 20 mi of the test solution (R 80.2), add 3(
50 ml of copper(ll) sulfate"(R 9) solution (5 9
filter or centrifugate the reaction mixture.

Take 10 ml of thesclear filtrate and apply GM

Prepare a-standard matching solution, us
chloride/SSJl (2 ml 2 0,01 % CI).

R 80.3.4 Sulfate

ml of water and
b). After 15 min,

2.~

ng 2 ml of the

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

Prepare a standard matching solution, using §
SS 11 (6 ml 2 0,005 % SO,).
R 80.3.5 Sodium

Determine this element by AAS according to
following conditions:

ml of the sulfate

5M 29, using the

. Resonance
Element Concentration Flame line
of solution
nm
Na 0,5 % Air-ethine 589,0
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R 81 Potassium hexacyanoferrate(lll)
K3[Fe(CN)gl

Relative molecular mass: 329,26

R 81.1 Specification R 81.3.3 Chloride
Assay { K3[Fe(C|:l’[6]} .................. 99 % min. To 20 ml of the test solution (R 81.2), add 30 ml of\wpter and
. o .

Water-insoluble mhatter 0,005 % max. 5.0 mi of copper(ll) sulfate (R.9) sol.ut|on (5 %). After|15 min,
filter or centrifugate the reaction mixture.

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

Hexacyanoferrate{ll) { [Fe(CN)gl4-} ... 0,02 % max. Take 10 ml of the clear filtrate and apply, GM’ 2.

Sulfate (SOy) ... ...l 0,005 % max. Prepare a standard matching solutiony, using 2 ml| of . the

. ~ o

Sodium (Na) ... | 0,02 % max. chloride SS I 2 ml < 0,01 % L.

R 81.3.4 Hexacyanoferrate(ll) )

R 81.2 Prep]:ration of test solution

Dissolve 10 g of

R 81.3 Testsg intense_than that of a similarly prepared standard

R 81.3.1 Assdy 10 mPof the hexacyanoferrate(ll) SS |l

Weigh, to the ne
dissolve in 50 ml

To this solution add 2 g of the potassium iodide (R 25), 3-g.of

zinc sulfate hep
hydrochloric acid
standard volumet
C(N328203)) =0

Carry out a blank|

1,00 ml of sodiunp thiosulfate solution?

C(Na23203) = 0

To 10 ml of the test solution (R 80.2) add 20 ml of water and

he sample in water and dilute to 100 ml. 0,25 ml of the irorl SS .

atching

After 15 min,”any blue-green coloration shall not ’T more
ter and

solution,> using 5 ml of the test solution, 15 ml of w:

£10'ml 2 0,002 % [Fe(CN)gl4- }.

brest 0,000 1 g, about 1 g of the sample and
pf water.

R 81.3.5 Sulfate

ahydrate (ZnS04.7H,0) and 1 ml of-the Take 10 ml of the test solution (R 81.2) and apply GM 3.

(R 13). Titrate the liberated iodine with
fic sodium thiosulfate solution, Prepare a standard matching solution, using 5 ml of th¢ sulfate
1 mol/l, using the starch (IS4.3-11%). SS Il (5 ml 2 0,005 % SO,).

determination.
R 81.3.6 Sodium

100 1/l ds to 0,032 93 f
mol/l, cgrigsponds to 0, Bgo Determine this element by AAS according to GM 29, uking the

K3[Fe(CN)gl.
3lFe(CNJgl following conditions:
R 81.3.2 Water-insoluble matter . Resohance
[ Element Corf\cerlrtr:jxtlon Flame ':re
Take 20 g of the fample and apply GM 1. of solution m
The mass of the residue shall not exceed 1 mg. Na 05 % Air-ethine 589,0
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R 82 Potassium hydrogen phthalate
KOOC:-CgH4COOH

Relative molecular mass: 204,23

R 82.1 Specification

Assay (QgHeO7——"T"TT"—"—"———/————— ;
Chloride[(C) ................ .. ... ... 0,002 % max.
Total sulfur (expressedas SOy) .......... 0,006 % max.
Heavy metals (expressedasPb) ......... 0,000 5 % max.
Iron(Fe)l .........coo ... 0,000 5 % max.
Sodium[Na) ............... ... 0,01 % max.
Loss aftgrdrying (at105°C) ............ 0,05 % max.

R 82.2( Preparation of test solution

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

R 82.3| Tests

R 82.3.1 Assay

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

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

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

R 82.3.2 Chloride

Dissolve[5 g of the-sample in 30 mi of hot water, cool and add
10 ml of|the«nitric acid (R 19). Filter the precipitated phthalic
acid on g filter'washed free of chloride and dilute the filtrate to
50 mi with-water-

R 82.3.3 Total sulfur

ith 1 g of sodium
carbonate, add 15 ml of water, evaporate.to dryness and ignite
at 800 °C for 2 h. Allow to cool, add 20 ml-6f water and 2 ml of
the hydrogen peroxide (R 14) and heat.on a Hoiling water-bath
for 15 min. Add 5 ml of hydrochlodric acid sollution (25 %) and
again evaporate to dryness. Dissolve the regidue in 10 ml of
water, filter and dilute to 20ymPwith water. :

Take this solution and/apply GM 3.
Prepare a standard\matching solution, usifng 12 ml of the
sulfate SS Il (12ml = 0,006 % SO,).
R 82.3:4 Heavy metals

Take 20 ml of the test solution (R 82.2) and apply GM 7.
Prepare a standard matching solution, using|1 ml of the lead
SS 11 (1 ml 2 0,0005 % Pb).
R 82.3.5 Iron

Take 20 mli of the test solution (R 82.2) and apply GM 8.1.
Prepare a standard matching solution, using|1 ml of the iron
SS 1 (1ml=2 0,0005 % Fe).
R 82.3.6 Sodium

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

El nt Concentration Fi Wavelength
eme of solution ame nm
Na 1% Air-ethine 589,0

Take 10 mi of this solution and apply GM 2.

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

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

The loss in mass shall not exceed 2 mg.


https://standardsiso.com/api/?name=56a7b9e6c519f3942559251ac5b224fa

1SO 6353-3 : 1987 (E)

R 83 Potassium iodate
KIO3

Relative molecular mass: 214,00

R 83.1 Specification 1,00 ml of sodium thiosulfate solution,
c{NayS,03) = 0,100 mol/l, corresponds to 0,003 566 7 g of
Assay (KIOg) ... 99 7Yo—mir Ko7
pH (5 % solution)|...................... 5to8
Chloride, chlorate, bromide and bromate
{expressedasCl) .................... 0,02 % max. R 8332 pH
lodide (I} . ...ooferre 0,002 % max. Determine the pH of a5 % solution of the'sample accofding to
Sulfate (SOy) ...[........ il 0,005 % max. GM 31.1, using a calibrated pH meten.
Total nitrogen (N)| ..................... 0,002 % max.
Heavy metals (exdressedasPb) ......... 0,000 5 % max.
Iron(Fe) .......}............. e 0,001 % max. R 83.3.3 Chloride, chlorate, bromide and brpmate
Sodium (Na) ...} ..o, 0,01 % max. . _ |-
Loss after drying (At 130 °C) ............ 0.05 % max. Dilute 5 ml of the test_ solution | (R 83.2.1) to 15 ml with water,

R 83.2 Preparation of test solutions

R 83.2.1 Test|solution |

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

R 83.2.2 Test|solution Ii

Evaporate 6 g ¢f the sample twice with 25 ml ‘of the
hydrochloric acid|(R 13) and heat until the iodine_is-removed.
Dissolve the resigue in 2,5 ml of hydrochloric\acid solution
(25 %) and dilute|to 50 ml with water.

R 83.2.3 Test|solution Il

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

R 83.3 Testg

add 20 ml of sulfurgus‘acid solution (5 % SO,) and hgat on a
steam bath for 3@ min. Heat to boiling, cool, add 10 njl of the
ammonia solution (R 3), 20 ml of silver nitrate solution [1,7 %)
and dilute t6.70°ml with water. Filter, take 35 ml of th¢ filtrate
and acidifyywith 6 ml of the nitric acid (R 19).

After§ min, any opalescence shall not be greater than Iat ofa
similarly prepared standard matching solution, using 5 ml of the
chloride SS Il (5 ml 2 0,02 % CI).

R 83.3.4 lodide

Take 25 ml of the test solution | (R 83.2.1), add 1 ml of|sulfuric
acid solution (9,8 %) and then shake with 1 ml|of the
chloroform (R 7).

The violet coloration of the chloroform layer shall not e more
intense than that of a similarly prepared standard matching
solution, using 5 ml of the test solution | (R 83.2.1) and 2 ml of
the iodide SS Il (2 ml 2 0,002 % 1).

R 83.3.56 Sulfate

Take 10 ml of the test solution 1l (R 83.2.2) and apply GM 3,

without addition of 0 & ml of hydrochloric acid solution {20 %).

R 83.3.1 Assay

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

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

c{Na;S,03) = 0,1 mol/I, adding starch (IS 4.3.11*) towards
the end of the titration.
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Prepare a standard matching solution, using 10 ml of the test
solution lil (R 83.2.3) and 5 ml of the sulfate SS I
(5ml 2 0,005 % SO,).

R 83.3.6 Total nitrogen

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

Prepare a standard matching solution, using 2 ml of the
nitrogen SS Il (2 ml 2 0,002 % N).
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R 83 Potassium iodate

R 83.3.7 Heavy metals

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

R 83.3.9 Sodium

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

GM 7. following conditions:
Prepare & standard matching solution, using 20 ml of the test - Wavelenath
solution JIi (R 83.2.3) and 1 ml of the lead SS Il Element Concentration Flane g
(1 ml 20,0005 % Pb). of solution nm
Na 4 % Air-ethine 589,0
R 83.3.8 Iron
Take 10 fnl of the test solution Il (R 83.2.2) and apply GM 8.1. R 83.3.10 Loss after drying
Prepare @ standard matching solution, using 10 ml of the test Dry 2 g of the sample-at 130 °C to constant fnass.
solution |Il (R 83.2.3) and 1 ml of the iron SS I )
(1 ml 2 0,001 % Fe). The loss in mass shall not exceed 1 mg.
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R 84 Potassium nitrate
KNO3

Relative molecular mass: 101,10

R 84.1 Specification

R 84.3.4 lodate and nitrite

Dissolve 1 g of the sample in 10 ml of water, and add 0,10 ml of

Assay (KNOg) ......................... 99 % min.

pH (5 % solution) """ ... 5108

Chloride (CI) ....|....... . ... ... ..... 0,001 % max.
lodate .........0 ... ... ... .. . .. 0,000 5 % max.
Nitrite .........|..................... 0,001 % max.
Phosphate (POg) |............... ... .... 0,000 5 % max.
Sulfate (SO4) ...[....... ... ... ... 0,003 % max.
Heavy metals (exgressedasPb) ......... 0,000 5 % max.
Iron(Fe) .......[.... ... .. ......... 0,000 5 % max.
Ammonium (NHgY ..................... 0,001 % max.
Calcium(Ca) ...|.......... ... ... ...... 0,005 % max.

Sodium(Na) ....|........ ... ... ... ..... 0,02 % max.

R 84.2 Preparation of test solution

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

R 84.3 Testg

R 84.3.1 Assay

Weigh, to the nearest 0,000 1 g, about 0,4 g of the\sample,
dissolve in 50 mifof carbon dioxide-free water and- pass the
solution through g cation-exchange column previously washed
with water until wlashings are neutral (diameter.of the column:
about 15 mm; height of the resin bed : abeut-30 cm). Titrate the
eluate with standard volumetric sodium~hydroxide solution,
c(NaOH) = 0,1 mol/I, using the methyl'red (IS 4.3.6*%).

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

R 84.3.2 pH

petassit-edide-selution{160-9c-—+mt-of-the-ehtoreform (R 7)
and 1 ml of the acetic acid (R 1). Shake gently for’5, min.

The chloroform shall not acquire a pink or violet-coloyr.

R 84.3.5 Phosphate
Take 40 ml of the test solution (R 8412) and apply GM 4.

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

R 84.3.6 Sulfate

To 30 ml of the test solution (R 84.2), add 20 mi| of the
hydrochlori¢<acid (R 13), and evaporate to dryness. Dissolve
the residu@’in 20 ml of hydrochloric acid solution (20 %), and
again evaporate to dryness. Dissolve the residue in 20 ml of
water, filter if necessary and apply GM 3.

Prepare a standard matching solution, using 9 ml of the sulfate
SS 11 (9 ml 2 0,003 % SO,).
R 84.3.7 Heavy metals
Take 20 ml of the test solution (R 84.2) and apply GM| 7.
Prepare a standard matching solution, using 1 ml of the lead
SS 1l (1 ml 20,0005 % Pb).
R 84.3.8 Iron

To 40 ml of the test solution (R 84.2) add 15 ml|of the
hydrochloric acid (R 13), and evaporate to dryness. Dissolve
the residue in 15 ml of hydrochloric acid solution (20 %), and
again evaporate to dryness. Dissolve the residue in wgter and
dilute to 40 mi.

Take 20 ml of flﬂs_sg]uﬁgn_a_ud_apply GM 8.1

Determine the pH of a5 % solution of the sample according to
GM 31.1, using a calibrated pH meter.

R 84.3.3 Chloride

Take 10 ml of the test solution (R 84.2), add 10 ml of water and
apply GM 2.

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

Prepare a standard matching solution, using 1 ml of the iron
SS 1 (1ml 20,0005 % Fe).

R 84.3.9 Ammonium

Take 40 mi of the test solution (R 84.2) and apply GM 10.

Prepare a standard matching solution, using 4 ml of the am-
monium SS Il (4 ml = 0,001 % NH,).
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R 84 Potassium nitrate

R 84.3.10 Calcium R 84.3.11 Sodium
Determine this element by AAS according to GM 29, using the Determine this element by FES according to GM 30, using the
following conditions: following conditions:
l . Resonance
Elemen Corfucerlmtr?tlon Flame line E) . Concentration R Wavelength
of solution nm emen of solution ame nm
Ca 2% Air-ethine 4227 Na i % Air-ethine 589,0
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R 85 Potassium sulfate
K2SO04

Relative molecular mass: 174,27

R 85.1 Specification

R 85.3.4 Chloride

Assay (K,SO,) [ 99,0 % min.
pH (5 % solution)|. . .................... 5t0 8

Total nitrogen (N)| ..................... 0,000 5 % max.
Chloride(Cl) ....J.......... it 0,000 5 % max.
Arsenic(As) ....|..... ... i 0,000 2 % max.
Calcium(Ca) ...|....... ... ... .. ... 0,01 % max.
Heavy metals (exgressedasPb) ......... 0,000 5 % max.
Iron(Fe) .......|........... ... 0,000 5 % max.
Sodium(Na) ....|[.............. e 0,03 % max.

R 85.2 Preparation of test solution

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

R 85.3 Testg

R 85.3.1 Assdy

Weigh, to the negrest 0,000 1 g, about 2 g of the sample_and
dissolve in 50 ml pf water. Pass this solution through a cation
exchange columr| (strongly acid) previously wash with water
until washings afe neutral (diameter of the ,eolumn: about
15 mm; height the resin bed: about 30 cm). Wash with
water and titrate {he combined eluate and. washings with stan-
dard volumetric spdium hydroxide solution,

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

1,00 ml of sodiunp hydroxide selution,
c(NaOH) = 1,000mol/I, corfésponds to 0,087 135 g of K,SO,.

R 85.3.2 pH

Take 20 mf of the test solution (R 85.2) and apply GM 2.

Prepare a standard matching solution, using~l“ml| of the
chloride SS Il (1 ml 2 0,0005 % ClI).

R 85.3.5 Arsenic
Take 10 ml of the test solution (R\85.2) and apply GM| 11.

Prepare a standard matching'selution, using 2 ml of the arsenic
SS Il (2 ml 2 0,000 2 %-As). ’
R 85.3.6 Calcium

Determine this-element by AAS according to GM 29, uging the
following €onditions:

. Resohance
Element Concentr?tlon Flame lie
of solution
nm
Ca 4 % Air-ethine 42p,7

R 85.3.7 Heavy metals
Take 20 ml of the test solution (R 85.2) and apply GM| 7.

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

R 85.3.8 Iron

Take 30 ml of the test solution (R 85.2) and apply GM|8.1.

Prepare a standard matching solution, using 1,5 ml of the iron
SS I (1,5ml 2 0,0005 % Fe).

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

R 85.3.3 Total nitrogen

Take 50 ml of the test solution (R 85.2) and apply GM 6.

Prepare a standard matching solution, using 2,5 ml of the
nitrogen SS Il (2,56 ml = 0,000 5 % N).

R 85.3.9 Sodium

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

El ¢ Concentration Fi Wavelength
emen of solution ame nm
Na 1% Air-ethine 589,0
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R 86 Potassium thiocyanate
KSCN

Relative molecular mass: 97,18

R 86.1 Specification

R 86.2.4 Sulfate

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

Pr H

Assay (KSCN) ... ... ... .ot 98,0 % min.
pH(5%solution) . . .................... 53to 85
Chloridel(Cl) ... ..., 0,005 % max.
Sulfate (SO4) ...l 0,005 % max.
Sulfide (S) ... ... 0,001 % max.
Ammonfum (NHg) ..................... 0,002 % max.
Copper{Cu) ..... ... 0,000 5 % max.
lron(Fe) ........... i, 0,000 1 % max.
Lead (PY) .............. S 0,000 5 % max.
SodiumfNa) ............ ... .. ... .. ... 0,015 % max.
lodine-cpnsuming substances

(exprgssedasl) ..................... 0,025 % max.
R 86.2] Tests

R 86.2. Assay

Weigh, 1o the nearest 0,000 1 g, about 0,3 g of the samplejand
dissolvelin 50 ml of water.

To this polution, add 5 ml of nitric acid solution,(256 %) and
50,0 ml tandard volumetric silver nitrate solution,

c(AgNOg) = 0,1 mol/l, and titrate the excess.silver nitrate with
standard volumetric ammonium thiocydnate solution,
c¢(NH4SEN) = 0,1 mol/l, using the @mmonium iron(ill) sulfate
(1S 4.3.1%).

1,00 mi|of silver nitrate solutior, c(AgNO3) = 0,100 mol/I,
correspgnds to 0,009 718, 0f ' KSCN.

R 86.2.2 pH

Determipe the pH of a 5 % solution of the sample according to
GM 31.‘]‘, using a calibrated pH meter.

mi of the sulfate
SS (1 ml 2 0,005 % SO,).

R 86.2.5 Sulfide

Dissolve 2 g of thé sample in 20 ml.of water, adfl 20 ml of the am-
monia solution (R 3) and 3 mlof,silver nitrate Ilution (1,7 %).

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

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

R 86.2.66 Ammonium
Dissolve 1 g of the sample in 75 ml of water g§nd apply GM 10.
Prepare a standard matching solution, using 2 ml of the
ammonium SS 11 (2 ml 2 0,002 % NH,).
R 86.2.7 Copper, iron and lead

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

. Resonance
Element Concentr::ltlon Flame line
of solution
nm
Cu Dissolve 15 g of the 324,7
sample in 150 ml of
Fe water and apply solvent|  Air-ethine 248,3
extraction  procedure . —
Pb according to GM 35 217,0 or 283,3

R 85.2.8 Sodium

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

R 86.2.3 Chloride

Dissolve 1 g of the sample with 1 g of ammonium nitrate in
20 ml of water, add 10 ml of the hydrogen peroxide (R 14) and
2 ml of sodium hydroxide solution (10 %). Warm and shake
carefully. After the reaction is finished, add another 10 mi of
the hydrogen peroxide (R 14), boil for 5 min, cool and add
10 ml of nitric acid solution (25 %) Apply GM 2.

Prepare a standard matching solution, using 5 ml of the
chloride SS 1l (6 ml 2 0,006 % Cl) and the quantities of
reagents used in the test.

Element Concentration Fi Wavelength
me of solution ame nm
Na 4 % Air-ethine 589,0

R 86.2.9 lodine-consuming substances

Dissolve 5 g of the sample in 50 ml of water, add 1 ml of sulfuric
acid solution (10 %), 1 g of the potassium iodide (R 25) and
titrate with standard volumetric iodine solution,

c(1/215) = 0,01 mol/l, using the starch (IS 4.3.11%).

The volume of titrant shall not exceed 1 ml (1 ml 2 0,025 % ).
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R 87 2-Propanol

C3zH;0H

R 87.1 Specification

Relative molecular mass: 60,10

QQ-—1

R 87.2.2 Density

Assay (C3H80) N R R R
Methanol (CH30H) ............

Density at 20 °C

Residue after evaporation . .. ....

Acidity (expressefl in millimoles

of H+) ......|..............

Iron(Fe) ......|..............

Carbonyl compouynds (expressed

asCO) ...... 0.l
Water (H,0) ...]..............

R 87.2 Tests

0L -
99,7 /0 1T

.. 0,1 % max.
.. 0,784 10 0,786 g/ml
.. 0,001 % max.

.. 0,03/100 g max.
.. 0,000 01 % max.

.. 0,005 % max.

.. 0,1 % max.

R 87.2.1 AssTV and methanol

Apply GM 34, us

Stationary phase|.............

Columnlength .|.............
Column internal djameter ... ...
Columnmaterial |.............
Column temperatfire .........«
Injection temperafure .../

Detection temperature . .N... ..

ng the following conditions:

Polyethylene glycol
400 or 1 500

Wall-coated open
tubular column
(WCOT-column)

25 to 50 m
0,2 to70,3’'mm
Glass

20 °C

150 °C

150 °C

A vt A A4
RPPYy virZ4 T

R 87.2.3 Residue after evaporation
Take 100 g (127 ml) of the sample and apply GM 14.
The mass of the residue shall not exceed 1 mg.

Reserve the residue for thedétérmination of iron.

R 87.2.4 Acidity

Take 100 g (127.:ml) of the sample and apply GM 13.1,
with standard-volumetric sodium hydroxide solution,

c(NaOH) (= 0,02 mol/l, and using bromothymol blu
dicator:

The' volume of titrant shall not exceed 1,5 ml.

R 87.2.5 Iron

titrating

e as in-

Dissolve the residue of test (R 87.2.3) in 1 ml of hydrochloric

acid solution (25 %) and 9 ml of water and apply GM

Prepare a standard matching solution, using 1 ml of
SS It (1 ml =2 0,000 01 % Fe).

R 87.2.6 Carbonyl compounds
Take 1 g (1,3 ml) of the sample and apply GM 23.

Prepare a standard matching solution, using 5 ml of
bonyl SS Il (5 ml 2 0,005 % CO).

8.1.

the iron

the car-

Type of detector |. .~ .\ ...... Flame ionization

Carriergas ...... Nitrogen

Flowrate .................... 0,3 mi/min R 87.2.7 Water

SPIIt oo 1:200 Take 7,8 g (10 ml) of the sample and apply GM 12, using 20 ml
Testportion ................. 0,5 ul of the methanol (R 18) as the solvent.
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R 88 Sodium fluoride
NaF

Relative molecular mass: 41,99

.

R 88.1 Specification R 88.3.2 Water-insoluble matter
Assay (r]ar—; .......................... 99~ % min. Take TO g of the sample and apply GM T.
Water-irjsolubl tter ... 0,02 % max. .
arerirsolible marter 0 The mass of the residue shall not excéed*2 mg.
Acidity (expressed in millimolesof H+) ... 2,5/100 g max.
Alkalinity (expressed in millimoles of OH-) 2/100 g max.
Chloride{(CI) ...................ooeenn. 0,003 % max. R 88.3.3 Acidity or alkalinity
Hexaflugrosilicate (SiFg) ................ 0.1 % max. Dissolve 2 g of the sample'in 60 ml of water in} a platinum dish,
Sulfate (SO4) ... 0,01 % max. add 10 ml of potassium.nitrate solution (30 %) and 0,3 ml of the
- " o
Heavy mjetals (expressedasPb) ......... 0,001 % max. phenolphthalein (1S.4.3.9%) and cool to 0 °C
Iron(Fe) ........coviiiiiii i, 0,002 % max. If the solution is” colourless, titrate with stapdard volumetric
Loss after drying (at 150 °C) ............ 0,3 % max. sodium hydroxide solution, c(NaOH) = 0,1 mol/l, until a pink

R 88.2| Preparation of test and reference
solutions

R 88.2.1 Test solution

To 7 g |of the sample in a platinum dish add 10 .ml of the
hydrochloric acid (R 13) and evaporate to dryness on'a water
bath. Repeat this procedure three times, then dissolve the
residue In water, dilute to 50 ml and filter, if necessary.

R 88.2.2 Reference solution

To 2 g gf the sample in a platinum dish add 5 ml of the sulfate
SS |1 (5ml 2 0,01 % SO4Cand proceed as described for the
preparatjon of the test_solution (R 88.2.1), using the same
quantitigs of reagents.

R 88.3| Tests

colour remains stable for 15 s. The volume df titrant shall not
exceed\0,5 mi.

volumetric hydrochloric acid solution, ¢(HGl) = 0,1 mol/l,
until the solution is just colourless. The volume of titrant shall
not exceed 0,4 ml.

If’sthe solution shows a pink colour, titra[j: with standard
|

Reserve the solution for the test R 88.3.5.

R 88.3.4 Chloride

Dissolve 0,5 g of the sample in 20 mi of water| add 0,2 g of the
boric acid (R 50) and apply GM 2.

Prepare a standard matching solution, usirlg 1,5 ml of the
chloride SS 1l (1,5 ml 2 0,003 % CI).

R 88.3.5 Fluorosilicate

ing. If the solution turns colourless, titrate with standard

Take the solution obtained in test (R 88.3.3) and bring to boil-
volumetric sodium hydroxide solution, c(Na%H) = 0,1 mol/I,

R 88.3.1 Assay

Weigh, to the nearest 0,000 1 g, about 0,15 g of the sample
and dissolve in 25 mi of water. Pass this solution through an ion
exchange column (diameter of the column: about 15 mm)
charged to a height of about 30 cm with Amberlite IR 120 (H +)
cation exchange-resin previously washed with water until the
washings are neutral. Wash with water and collect the eluate
and washings in a polyethylene beaker. Titrate with standard
volumetric sodium hydroxide solution, ¢(NaOH) = 0,1 mol/l,
using the phenolphthalein (IS 4.3.9*).

1,00 mi of sodium hydroxide solution,
c(NaOH) = 0,100 mol/l, corresponds to 0,004 2 g of NaF.

until a permanent pink colour is produced.

1,00 ml of sodium hydroxide solution, c(NaOH) = 0,100 mol/I,
corresponds to 0,003 55 g of SiFg,.

The volume of titrant shall not exceed 0,55 ml.

R 88.3.6 Sulfate
Take 20 ml of the test solution (R 88.2.1) and apply GM 3.

Prepare a standard matching solution, using 20 ml of the
reference solution (R 88.2.2).
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