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INTERNATIONAL STANDARD

1SO 6353/1-1982 (E)

Read

Part

1 Scope and field of application

This part ¢f ISO 6353 specifies general test methods for verify-
ing the cgmpliance of reagents for chemical analysis with the
specificatipns given in other parts of this International

Standard.

2 Refdrences

ISO 31, Quantities, units and symbols.

ISO 758, Liquid chemical products for industrial use — Deter-

mination

1ISO 759,
mination

f density at 20 °C.

Volatile organic liquids for industrial uSe>~— Deter-
bf dry residue after evaporation on a.water bath —

General method.

1SO 760,
(General

1ISO 918,
mination

ISO 1392
method.

ISO 2211
in Hazen

Determination of water —{ Karl Fischer method
hethod).

Volatile organic liquids for industrial use — Deter-
bf distillation charactefistics — General method. ")

Determination- of crystallizing point — General

Ligtiid\chemical products — Measurement of colour
Lhits (platinum-cobalt scale).

ents Tor chemical analysis —
1 : General test methods

3 General information

3.1 The nomenclature for chemical compourids used in this

International”Standard in general conforms to
Union of Pure

lished by thé International
Chemistry (IUPAC).

3.2
or deionized water. Carbon dioxide-free water,

In all reactions or operations described, u|

the rules pub-
and Applied

se only distilled
f required, may

be prepared by boiling water of the above grade for about

10 min and protecting from the atmosphere dur

storing.

ng cooling and

3.3 Uniess otherwise stated, solutions are agyeous and, dilu-

tions shall be made with water.

3.4 The symbol "%" indicates percentage b

unless otherwise stated.

3.5 The reference number of a general tes
breviated GM, as given in the individual testq

number of the method in clause 5.

v mass (m/m),

t method, ab-
, refers to the

3.6 The reagents used shall conform to the gpecifications in

ISO 6353. In the absence of such a specificati
suitable analytical grade be shall be used.

NOTE — Reagents specified in this International S

bn, reagents of

andard are iden-

IS0 2718, Standard layout for a method of chemical analysis by
gas chromatography.

ISO 6685,

method

Chemical products for industrial use — General
for  determination of Jjron  content —

1, 10-Phenanthroline spectrophotometric method.?)

1) Atpre

2) At pre

sent at the stage of draft. (Revision of ISO/R 918.)

sent at the stage of draft.

tified R .., e. g. sodium chloride is R 31.

3.7 Uniess otherwise stated, values for density refer to the

density at 20 °C.

3.8 Temperatures are expressed in degrees Celsius (°C).
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3.9 The following additional abbreviations are used in this
International Standard :

4.2 Reagent solutions

Prepare the reagent solutions as follows.

000 ml.

AgDDTC silver diethyldithiccarbamate
APDC ammonium pyrrolidine-1-carbodithioate 421 Ammonium metavanadate (RS)
EDTA ethylenediaminetetraacetic acid, disodium salt
AAS atomic absorption spectroscopy Dissolve 2,5 g of ammonium metav_anadatg in 500 ml of boiling
o water, cool, add 20 m! of nitric acid solution (R 19), cool and
FES flame emission spectroscopy dilute to 1 000 ml. Store in a polyethylene bottle.
GC gas chromatography
SS sfandard solution 4.2.2 Borate standard buffer (RS)
IS irdicator solution
. Using the carbon dioxide-free water (see 3.2)\dissolye 3,81 g
RS rgagent solution of sodium tetraborate decahydrate and 'dilite to
GM general test method Store protected from atmospheric cagbon dioxide.
R reagent
MAS molecular absorption spectrophotometry 4.2.3 Calcium hydroxide standard buffer (RS)
3.10 Warning Prepare a saturated solutionvat 25 °C. Determine thq calcium

The physical an
handled, in part
combustibility ar]
sent significant 1
of risk is extrer
absence of spec
ing of any chem

The provision o
associated safet
scope of this In
chemicals are v
handling of their

H chemical properties of the chemicals being
icular those relating to physiological effects,
d explosive tendencies, may be such as to pre-
ealth and safety hazards. Although the degree
nely variable, it should be assumed, in the
fic information to the contrary, that the handl-
cal will involve hazards of this kind.

exhaustive details in respect of hazards and
procedures is not considered to fall within the
ernational Standard as most manufactures of
ry willing to advise prospective users oh.the
products. In addition, national regulatiens on

the packaging afd labelling of hazardous chemicalsishould en-

sure that adeq
associated with

4 Solutions

late information is given on-the hazards
the use of chemicals.

for use in test méthods

4.1 Standard solutions

Prepare stock s
solutions (4.1.2)

andard solutions (4.1.1) and dilute standard
as foliows:

4.1.1 Stock stlaridard solutions

hydroxide concentration( by titration with standard vglumetric
hydrochloric acid soldtion, ¢(HCI) = 0,1 mol/I, using phenol
red (IS 4.3.10) as-indicator. The concentraticn c¢[1/2 €a(OH),]
shall be between.0,040 0 and 0,041 2 mol/l. Store grotected
from atmospheric carbon dioxide and reject the so|ution as
soon any.turbidity appears.

4,2.4* Chromic acid (RS)

Dissolve 100 g of chromium trioxide in sulphuric acid|solution
(35 %) and dilute to 1 000 m! with the same acid.

4.2.5 Cobalt(ll) chioride (RS)

4.25.1 Preparation
Dissolve 60 g of cobalt(ll) chloride hexahydrate in aboyit 900 ml
of a mixture of 25 mi of hydrochloric acid solution (R 13) and
975 mi of water and dilute to 1 000 ml with the same|mixture.
Determine the concentration by the method specified in 4.2.5.2
and adjust it to 59,5 mg of CoCl,.6H,0 per millilitrd using a
calculated quantity of diluted hydrochloric acid solutipn.

4.2.5.2 Titration

Place R'ﬂ ml of the solution (4285 1) , 5 ml of I—ydrogen

Dissolve the co

nstituents indicated in column 2 of table 1,

dilute to the mark in a 1 000 ml one-mark volumetric flask and

mix.

it is recommended that all stock standard solutions of inorganic
compounds be stored in bottles of suitable plastic material,
unless otherwise stated.

4.1.2 Dilute standard solutions

Prepare dilute standard solutions |, Il and lll at the time of use
by diluting the stock standard solutions (4.1.1) in one-mark
volumetric flasks of appropriate capacity and in the precise
volume ratios 1/10, 1/100, 1/1 000, respectively.

2

peroxide solution (3 %) and 10 mi of sodium hydroxide solu-
tion (27 %) in a 200 ml conical flask fitted with a ground glass
stopper. With the stopper removed, boil gently for 10 min,
allow to cool, add 60 ml of sulphuric acid (10 %) and 2 g of
potassium iodide (R 25). Stopper the flask and dissolve the
precipitate by shaking gently. Titrate the liberated iodine with
standard volumetric sodium thiosulphate solution,
c{NayS,03) = 0,1 mol/l, adding 10 drops of the starch solu-
tion (IS 4.3.11) towards the end of the titration.

The end-point is reached when the blue colour has just been
discharged.

1 ml of sodium thiosulphate solution, ¢(Na;S,05) = 0,1 mol/I,
corresponds to 23,79 mg of CoCl,.6H,0.
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Table 1 — Preparations of stock standard solutions

1SO 6353/1-1982 (E)

Reagent name

Mass of substance required to prepare 1 000 m! of solution

1 ml of solution
corresponds to

Acetaldehyde 1,00 g of CH3CHO 0,001 g of CH3CHO
Aluminium 17,60 g of KAI(SOy4)5-12H,0 + 10 ml HySO4 (25 %) 0,001 g of Al
Ammonium 2,97 g of NH4CI (R 5) 0,001 g of NH4 or
0,000 776 6 g of N

Arsenic 1,32 g of Asy0O3 dissolved in 3 ml of NaOH solution (27 %) by warming. 0,001 g of As
Barium 1,78 g of BaCl,.2H,0 (R 6) 0,001 g of Ba
Bismuth 1,00 g of Bi dissolved in 6 ml of HNO3 (R 19), and nitrous gases removed by boiling. 0,00M g of Bi
Bromate 1,31 g of KBrO3 0,001"d of BrO3
Bromide 1,49 g of KBr 0,001 ¢ of Br
Calcium 3,67 g of CaCly.2H,0. Alternatively, 2,50 g of CaCOg dissolved in 26 ml of HCI (10 %) solu*, | 0,001 d of Ca

tion and CO, removed by boiling.
Carbonatg 2,41 g of Nay,CO3 (R 30) 0,001 g of CO5 or

0,000 27 g of C

Carbonyl 10,43 g of acetone (R 2) corresponding to 5,0 g of CO, weighed into a 100-ml one-mark | 0,001 ¢ of CO

volumetric flask containing 50 ml of carbonyl-free methanol (RS 4.2.11), diluted/'to the mark

with the same methanol and mixed thoroughly. Take 20,0 ml of this solution and dilute to

1 000 ml. Use the same methanol for all dilutions.
Chlorate 1,47 g of KCIO3 0,001 g of CIOg
Chloride 1,65 g of NaCl (R 32) 0,001 d of Ci
Chlorine 3,97 g of Chloramine T (trihydrate) 0,001 d of active

’ chloring

Chromiun 2,83 g of K,Cry07 (R 23) 0,001 d of Cr
Cobalt 4,94 g of Co(NO3),-6H,0 0,001 g of Co
Copper 3,93g of CuS04.5H,0 (R 9) 0,001 ¢ of Cu
Fluoride 2,21 g of NaF 0,001 g of F

Formaldehyde

2,86 g of formaldehyde solution (35 %)

0,001 d of HCHO

Hexacyanoferrate(ll)

1,99 g of K4(Fe(CN)gl-3 Hy0

0,001 ¢ of Fe(CN)g

Hexafluorpsilicate

3,38 g of H,SiFg (30 %) solution

0,001 d of SiFg

Iron 8,63 g of NH4Fe(S04)2-12H0.%-10 ml of HyS04 (25 %) solution 0,001 d of Fe
lodate 1,22 g of KiO3 0,001 d of 103
lodide 1,31 g of KI (R 25) 0,001 d of |
Lead 1,60 g of Pb(NO3)§ + 1 mi of HNO3 (R 19) 0,001 d of Pb
Magnesium 10,14 g of MgSQ4/7H,0 0,001 d of Mg
Manganege 3,08 g of MnS04-H,0 0,001 d of Mn
Mercury 1,62 g.of\Hg(NO3), + 10 ml of HNO3 (R 19) 0,001 ¢ of Hg
Molybderfum 1,847g,0f (NH4)gM07024-4H,0 0,001 d of Mo
Nickel 4,48-g of NiS0O4-6H50 or 4,78 g of NiSO4.7H,0 0,001 d of Ni
Nitrate 1,37 g of NaNO3 0,001 g of NO3
Nitrite 1,50 g of NaNO, 0,001 ¢ of NO,
Nitrogen 6,07 g of NaNO5 0,001 gof N
Oxalate 1,43 g of CyH04-2H50 (R 20) 0,001 ¢ of C204
Phosphate 1,43 g of KHyPO,4 0,001 g of POy
Phosphorus 4,39 g of KHyPOy4 0,001 g of P
Potassium 2,59 g of KNO3 0,001 g of K
Silicate 1,00 g of silicic acid heated at 900 °C and dissolved in 8 ml of NaOH solution (27 %) 0,001 g of SiO,
Silver 1,68 g of AgNO3 (R 28). Store the solution in a dark glass bottle. 0,001 g of Ag
Sodium 2,54 g of NaCl (R 32) 0,001 g of Na
Sulphate 1,81 g of K;S04 0,001 g of SOy4
Sulphide 7,49 g of NapS.9H,0 0,001 g of S
Sulphur 5,44 g of K;S04 0,001 gof S
Thiocyanate 1,31 g of NH4SCN 0,001 g of SCN
Thiosulphate 2,21 g of NayS5,03.5H,0 (R 36) 0,001 g of S,03
Titanium 21,47 g of TiCly solution (15 %) + 20 ml of HCI solution (25 %) 0,001 g of Ti
Zinc 4,40 g of ZnS04-7H,0 0,001 g of Zn



https://standardsiso.com/api/?name=3e8abdbe5b399c7d2063a29148b90c90

1SO 6353/1-1982 (E)

4.2.6 Copperlll) sulphate (RS)

4.2.6.1 Preparation

Dissolve 63 g of copper(ll) sulphate pentahydrate (R 9) in about
900 ml of a mixture of 25 ml of hydrochloric acid solution
(R 13) and 975 ml of water and dilute to 1 000 ml with the same
mixture. Determine the concentration by the method specified
in 4.2.6.2 and adjust it to 62,4 mg of CuSQO,4.5H,0 per millilitre
using a calculated quantity of the diluted hydrochloric acid

4.2.9 Iron(ll)/iron(lll) mixture (RS)

Dissolve 10 g of ammonium iron(ll) sulphate hexahydrate and
1 g of ammonium iron(lll} sulphate dodecahydrate in water,

add 5 ml of sulphuric acid solution (20 %), and dilute to
100 ml.

4.2.10 Lead acetate {basic) (RS)

Dissove 5 g of lead(ll) acetate trihydrate and 15 g of sodium

solution.

4.2.6.2 Titratign

Place 10,0 ml of the solution (4.2.6.1), 50 ml of water, 12 mi
of approximately 12 % acetic acid solution and 3 g of potass-
ium iodide (R 2%), in a 200 ml conical flask fitted with a ground
glass stoppef. Titrate the liberated iodine with
standard volhmetric  sodium  thiosulphate  solution,

c(Na28203) =
(IS 4.3.11) tow

The end-point |
discharged.

D,1 mol/l, using 10 drops of the starch solutions
hirds the end of the titration.

5 reached when the blue colour has just been

1 ml of sodium fhiosulphate solution, c(Na,S,03) = 0,1 mol/I,

corresponds to

427 2,4-Dini

Dissolve 50 m
carbonyl-free
acid solution (A
after 2 weeks.

4.2.8 Ironflil)

4.2.8.1 Prepar
Dissolve 46 g o
of a mixture of
975 ml of water
Determine the ¢
and adjust it td
calculated quan

P4,97 mg of CuS0,4-56H,0.

rophenylhydrazine (RS)

j of 2,4-dinitrophenylhydrazine in 25 ml of
ethanol (RS 4.2.11) and 2 ml of hydrochloric
13), and dilute to 50 ml with water. Discard

chloride (RS)

htion

iron(lll) chloride hexahydrate in about 900 ml
P5 ml of hydrochloric acid solution (R 13) and
and dilute to 000 ml with the same mixture.
bncentration by the method specified in 4.2.8.2

45,0 mg of/FeCl3.6H,0 per millilitre using a
lity ofthe diluted hydrochloric acid solution.

»]

4.28.2 Titrati

hydroxide (R 347 in 80 mI of water and difute to 100 Iml.

4.2.11 Methanol, carbonyl-free (RS)

Add 10g of 24-dinitrophenylhydrazine and 0,5 ml of
hydrochloric acid solution (R 13) to2\itres of methanjol (R 18),
reflux for 2 h and then distil, (tejecting the first |50 ml of
distillate. Stir the methanol (during the distillation| using a
magnetic stirrer to avoid bumping. Stored in a tightly §toppered
bottle, the methanol williremain carbonyl-free indefinitely.

4.2.12 Oxalate standard buffer (RS)

Dissolve 12,71.g of potassium tetraoxalate dihydratel in water
and dilute to*1 000 ml.

4.2,13 "~ Phosphate standard buffer (RS)
Dissolve 3,40 g of potassium dihydrogen phosphate and 3,55 g
of disodium hydrogen phosphate, both previously drigd for 2 h

at 120 *+ 10 °C, in the carbon dioxide-free water (see 3.2) and
dilute to 1 000 ml with the same water.

4.2.14 Phthalate standard buffer (RS)

Dissolve 10,21 g of potassium hydrogen phthalate, greviously
dried for 1 h at 110 °C, in water and dilute to 1 000 ml.

4.2.15 Potassium hydroxide methanolic solution (RS)

Mix 15,0 ml of potassium hydroxide solution (33 %) with 50 mi
of carbonyl-free methanol (RS 4.2.11). Discard after [2 weeks.

4.2.16 Sodium dihydrogen phosphate (RS}

Place 10,0 ml of the solution (4.2.8.1), 15 ml of water, 5 ml
of the hydrochloric acid solution (R 13) and 4 g of potass-
ium iodide (R 25) in a 200 ml conical flask fitted with a ground
glass stopper. Stopper the flask, allow to stand in the dark for
15 min and add 100 ml of water; titrate the liberated iodine
with standard volumetric sodium thiosulphate solution,
¢(NayS,03) = 0,1 mol/l, using 10 drops of the starch solution
(IS 4.3.11) towards the end of the titration.

The end-point is reached when the blue colour has just been
discharged.

1 mi of sodium thiosulphate solution, c(Na,S,03) = 0,1 mol/I,
corresponds to 27,03 mg of FeCl3.6H,0.

4

Dissolve 20 g of sodium dihydrogen phosphate monohydrate in
water, add 1 ml of sulphuric acid solution (20 %), and dilute to
100 ml.

4.2.17 Tartrate standard buffer (RS)
Prepare a saturated solution of racemic potassium hydrogen
tartrate by shaking an excess vigorously with water at 25 °C.

The solution has a limited shelf life which may be extended by
adding a small crystal of thymol.

4.3 Indicator solutions

Prepare the indicator solutions as follows.
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4.3.1 Ammonium iron(lll) sulphate (IS)

Dissolve 33 g of ammonium iron(lll) sulphate dodecahydrate in
67 ml of nitric acid solution (12 %).

4.3.2 Bromophenol blue (IS)

Warm 0,1 g of bromophenol blue with 3,0 ml of 0,2 % sodium
hydroxide solution and 5 ml of 95 % (V/V) ethanol. When
dissolution is complete, add 50 ml of 95 % (V/ V) ethanol and

1SO 6353/1-1982 (E)

tion is effected, add 50 ml of 95 % (V/ V) ethanol and dilute to

250 ml with water.

4.3.11 Starch (IS)

Make a paste of 1,0 g of soluble starch with 5 ml of water and
add the paste to 100 ml of boiling water, with stirring. Boil for a
few minutes and cool. Discard the solution after 2 weeks.

NOTE — The shelf life of the solution may be extended to several

dilute to 2p8-mi-with—water:

4.3.3 Crystal violet (IS)

Dissolve 1]|25 g of crystal violet C.I. 42.555 in 250 ml of acetic
acid (R 1).

4.3.4 lsatin (IS)

Dissolve (,50 g of isatin in 50 ml of sulphuric acid solution
(R 37) (solution A).

Dissolve 0J50 g of iron(lll) chloride hexahydrate in 2 ml of water
and dilute [to 100 ml with sulphuric acid solution (R 37) stirring
until the eyolution of gas ceases (solution B).

Immediate]y before use, add 5,0 ml of solution B to 2,5 ml of

solution A] and dilute to 100 ml with sulphuric acid solution
(R 37).

4.3.5 Magdthyl orange (IS)

Dissolve 0,1 g of methyl orange C.l. 13025 in\50'ml of
95 % (V/ ) ethanol and dilute to 250 ml with watep.

43.6 Mn]:hyl red (IS)

Warm 25 mg of finely powdered methyl red C.I. 13020 with
0,95 ml of 0,2 % sodium hydroxide solution and 5 ml of
95 % (V/ i) ethanol. When dissolution is complete, add 125 ml
of 95 % ({/ V) ethanol anddiluté to 250 ml with water.

4.3.7 Methylthympol-blue mixture

Triturate 1| g of ‘tmethylthymol blue with 100 g of potassium
nitrate to g fine‘powder.

renths-by-adding-a—fewdropsof-formatdehydesot
4.3.12 Thymolphthalein (IS)

Dissolve 0,50 g of thymolphthalein,in 60 ml
ethanol and dilute to 250 ml! with.water.

5 General test methods (GM)

5.1 Water-insoluble matter (GM 1)

Dissolve the'specified test portion as completely
suitablesvolume of boiling water, cool and fi

on.

f 95 % (V/V)

hs possible in a
ter through a

sintefed'glass filter porosity P 40 (pore size diameter 16 to

40 gm), previously dried for 1 h at 106 + 2°
desiccator and weighed to the nearest 0,1 1]
residue with water, dry for 1 h at 105 + 2 °C,
cator and then reweigh to the nearest 0,1 mg
mass of residue.

5.2 Chloride (GM 2)

Acidify the specified volume of the test solutio)
nitric acid solution (25 %) and add 1 ml of appro
silver nitrate solution.

Allow to stand for 2 min. Compare the opalesc
obtained with the specified standard matching

N

C, cooled in a
hg. Wash the
ool in a desic-
Calculate the

nh with 1 ml of
kimately 1,7 %

ence with that
Solution.

5.3 Sulphate (GM 3)

Mix 0,25 ml of 0,02 % potassium sulphat¢ solution in
30 % (V/V) ethanol with 1 ml of 25 % bdrium chloride
dihydrate solution (seeding solution). To this miXture add, after
exactly 1 min, the specified volume of the test golution which

4.3.8 Mordant black 11 mixture

Triturate 1 g of Mordant black 11 C.I. 14645 and 100 g of
sodium chloride to a fine powder.

4.3.9 Phenolphthalein (IS)

Dissolve 2,5 g of phenolphthalein in 250 ml of 95 % (V/ V)
ethanol.

4.3.10 Phenol red (IS)

Warm 50 mg of phenol red with 2,85 ml of 0,2 % sodium
hydroxide solution and 5 ml of 95 % (V/ V) ethanol. After solu-

has previously been aciditfied with 0,5 mi of 20 % hydrochloric
acid solution.

Allow to stand for 5 min and compare the turbidity with that
obtained with the specified standard matching solution.

5.4 Phosphate (GM 4)

Add 5mi of 10 % ammonium molybdate solution to the
specified volume of the test solution. Adjust the pH to 1,8 and
heat the solution to boiling. Cool, add 12,5 ml of 15 %
hydrochloric acid solution and extract with 20 ml of diethyl
ether. Wash the organic phase with 5 % hydrochloric acid
solution and reduce with 0,2 ml of 2 % tin(ll) chloride dihydrate
solution in hydrochloric acid solution (R 13).
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Compare the blue colour of the organic phase with that ob-
tained with the specified standard matching solution.

5.5 Silicate (GM 5)

Mix the specified volume of the test solution with 4,5 mlof 5 %
sulphuric acid solution and 1 ml of 10 % ammonium molybdate
solution. After 5 min, add 5 ml of 5 % oxalic acid solution and
after a further 5 min, add 0,2ml of 2 % tin(ll) chioride
dihydrate solutipa-ia-hydrechioric-acid-selution+R—13}-

5.9 Aluminium (GM 9)

5.9.1 Aluminon reagent

Add 0,25 g of aluminon (ammonium aurine tricarboxylate) and
5 g of gum acacia in 250 ml of water and warm to dissolve. Add
87 g of ammonium acetate (R 4) and dissolve. Add 145 mi of
15 % hydrochloric acid solution and dilute to 500 ml. Filter if
necessary. Discard the solution after 1 month.

Compare the bilie colour with that obtained with the specified
standard matchjng solution.

5.6 Total nifrogen (GM 6)

To the specifi

bd volume of the test solution, diluted if

necessary to 140 ml, in a Kjeldahl apparatus consisting of a

Kjeldahl flask fi
sodium hydroxi
aluminium wire.
tion mixture in
0,5 % sulphuri
hydroxide soluti

ted with a distillation unit, add 5 ml of 32 %
de solution and 1,0 g of Devarda’s alloy or
Allow to stand for 1 h. Distil 75 ml of the reac-
0 a graduated cylinder containing 5,0 ml of

acid solution. Add 3 ml of 32 % sodium
pn and 2 ml of Nessler’s reagent and dilute to

100 ml.
Compare the Yellow colour with that obtained with the
specified standqdrd matching solution.

5.7 Heavy metals (as Pb) (GM 7)

Add 0,2 ml of 30 % acetic acid solution to the specified volume
of the test solutfon and saturate with hydrogen sulphide or use
a suitable quantjty of aqueous splution of hydrogen‘sulphide.
Compare the brown colour with that obtained with the

specified standgqrd matching solution.

5.8 Iron (G 8)

5.8.1 1,10-Ph¢nanthroline) method (GM 8.1)

See I1SO 6685.

5.9.2 Procedure

Neutralize the specified volume of the test-solution using
litmus, add 1 ml of 30 % acetic acid solution and adjyst the pH
of the solution to 4,5 with 10 % ammonia,solution. Add 0,1 ml
of thioacetic acid and 3 ml of the aluminon reagent (5.9.1), heat
at about 100 °C for 10 min and cool:

Compare the red colour with ‘that obtained with the|specified
standard matching solutioh,

5.10 Ammonia{GM 10)

Dilute the specified volume of the test solution to 7% ml. Add
3 ml of 32, %\sodium hydroxide solution and 2 ml of| Nessler’s
reagent and-dilute to 100 ml.

Compare the yellow colour with that obtained |with the
specified standard matching solution.

5.11 Arsenic (GM 11)

To the sample solution, add 10 ml of 0,4 % tin(ll] chloride
dihydrate solution in hydrochloric acid solution (R 13), 5 ml of
15 % potassium iodide solution and 1 ml of 2 % fopper(ll)
sulphate pentahydrate solution. Allow this mixturg to react
with 8 g of zinc granules (R 40). Trap the arsine forfned in an
absorption vessel containing 5 ml of 0,5 % AgDDT( solution
in pyridine (see the figure).

Measure the red colour with that obtained with the|specified
standard matching solution.

5.12 Water — Karl Fischer method (GM 12)

See I1SO 760.

5.8.2 Bathophenanthroline method (GM 8.2)

5.8.2.1 Buffer solution (pH 4,5)

Dissolve 164 g of sodium acetate trihydrate (R 29) and 115 ml
of acetic acid (R 1) in water. Dilute to 1 000 mi.

5.8.2.2 Procedure

Add 1 ml of 10 % ascorbic acid solution, 15 ml of buffer solu-
tion (5.8.2.1) and 1 ml of 0,1 % solution of bathophenan-
throline disulphonic acid disodium salt to the specified volume
of the test solution. Dilute to 50 ml and allow to stand for
15 min. Compare the red colour with that obtained with the
specified standard matching solution.

5.13 Acidity and alkalinity (GM 13)

5.13.1 Acidity or alkalinity in water-miscible liquid
products (GM 13.1)

5.13.1.1 Procedure

Place 100 ml of water in a 250 ml conical flask and boil for 5 min
in order to eliminate carbon dioxide. After cooling slightly, add
the specified volume of the test solution and boil gently for a
further 5 min. Then close the flask with a stopper fitted with a
soda-lime guard tube and allow the solution to cool to room
temperature. Finally, add the specified indicator and titrate with
the specified titrant solution, to reach the appropriate end-point
stable for at least 15 s.
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5.13.2.2 Expression of results

The acidity or alkalinity, in millimoles of H+ or OH-, as
appropriate, per 100 g of product, is given by the formula

V x ¢ x 100
.___AgDI?TC L 100
solution m x 50

Lead acetate
cotton

V x ¢

= x 200
m

Figure - Absorption apparatus for use in arsenic test

5.13.1.2 |Expression of results

The acidity or alkalinity, in millimoles of {H+.0or OH—-, as
appropriate, per 100 g of product, is given by the formula

V x

m

x 100

where

V is the volume,_in"millilitres, of the standard volumetric
solutidn used;

¢ is the eoncentration, in moles of H+ or OH - per litre, of
the sta,ndard volumetric solution;

where

V is the volume, in millilitres, ofthe stanglard volumetric
solution used;

¢ is the concentration, irf moles of H+ or QH — per litre, of
the standard volumetric ‘solution;

m is the mass, in.grams, of sample present{in the specified
volume of test.selution.

5.14 Residue on evaporation (GM 14)
1SO 759)

Evaporate the specified test portion to dryne

(see also

Bs on a boiling

water bath, using a suitable weighed evaporatign dish of about
150 ml capacity (platinum, glass, silica). Dry td constant mass

at 105 £ 2 °C, as specified in the specific]
product concerned.

5.15 Residue on heating (GM 15)

Place the specified test portion in a suitable g
previously heated in an oven, controlied at 65
15 min, cooled in a desiccator and weighed

ation for each

rucible or dish,
0 £ 50 °C, for
to the nearest

0,1 mg. Heat by increasing the temperature gowly, until the

test portion is completely volatilized or charred
liquid products, heat without boiling until thg
completely evaporated, avoiding the igniti
products. Finally, heat the dish and residu
controlled at 650 + 50 °C, for 15 min (un

. In the case of
test portion is
bn of organic
b in the oven,
less otherwise

specified), cool in a desiccator, and weigh |to the nearest
0,1 mg. ’

NOTE — If may be more convenient to volatilize dr char larger test
portions in successive fractions.

m is the mass, in grams, of sample present in the specified
volume of the test solution.

5.13.2 Acidity or alkalinity in water-immiscible liquid
products (GM 13.2)

5.13.2.1 Procedure

Add 100 ml of water, previously neutralized against the
specified indicator, to the specified volume of the test solution
in a separating funnel, and shake for 3 min. Allow the two
phases to separate, titrate 50 ml of the aqueous phase with the
specified titrant solution, to reach the appropriate end-point
stable for at least 15 s.

5.16 Sulphated ash in solid products (GM 16)

Place the specified test portion in a suitable crucible or dish,
previously heated in an oven, controlled at 650 *+ 50 °C, for
15 min, cooled in a desiccator and weighed to the nearest
0,1 mg. Heat by increasing the temperature slowly, until the
test portion is completely volatilized or charred, avoiding the
ignition of organic products. Allow to cool, add 0,25 ml of
sulphuric acid solution (R 37) to the residue and continue
heating gently until all fumes have disappeared. Then heat the
dish and the residue in the oven, controlled at 650 + 50 °C, for
15 min (unless otherwise specified), cool in a desiccator and
weigh to the nearest 0,1 mg.

NOTE — It may be more convient to volatilize or char larger test
portions in successive fractions.
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5.17 Sulphated ash in liquid products (GM 17)

Place the specified test portion in a suitable crucible or dish,
previously heated in an oven, controlled at 650 + 50 °C, for
15 min, cooled in a desiccator and weighed to the nearest
0,1 mg. Add 0,25 ml of sulphuric acid solution (R 37) and
warm, without boiling, in a well-ventilated fume cupboard,
until the test portion is completely evaporated, avoiding the ig-
nition of organic products. If necessary, continue heating
gently until all fumes have disappeared, then heat in the oven,

otherwise specified). It is particularly important that the con-
centration of the sulphuric acid solution should fall within the
specified range.

Compare the colour intensity of the test solution with that of
the specified standard matching solution. For comparison, the
test liquid shall be contained in a test tube matching that con-
taining the standard matching solution.

| t %M&MMMM@;WP—ﬁ—FI—r
controlled a ; ermanganate-reducing substances (|GM 19)

specified), cool| in a desiccator and weigh to the nearest
0,1 mg.

NOTE — If the tpst portion is large, it may be more convenient to
operate on severall successive portions, after adding 0,5 mi of sulphuric
acid solution (R 3f) to the whole test portion.

5.18 Readily carbonizable substances (GM 18)

5.18.1 Standdrd colours

Using cobalt(ll) chloride (RS 4.2.5), iron(lll) chloride
(RS 4.2.8), and copper(ll) sulphate (RS 4.2.6) reagent solu-
tions, prepare the appropriate standard matching solutions
using the quantities of materials specified in table 2. Store
these solutions,| covered with a 50 mm thick layer of paraffin
wax in stopperdd test tubes, sealed with paraffin wax.

Table 2 — Pr¢paration of standard matching solutions

5.19.1 Direct method (GM 19.1)

Place the specified test portion or itsysolution in g suitable
colourless glass container fitted withvayground glasq stopper,
and add the specified volume of potassium permanganate solu-
tion, ¢(1/5 KMnO,) = 0,1 molAl. "Stopper the contginer and
allow it to stand, protected-from light, at the [specified
temperature for the specified-time.

Check that the colour.of the resulting solution is not cpmpletely
discharged.

5.19.2 Indirect method (GM 19.2)

5.19.2,1" Procedure
Add the specified test portion or its solution and 10,0 ml of

potassium permanganate solution, (c(1/5 KMnO,4) = 0,1 mol/l)
to 50 ml of 5 % sulphuric acid solution contained in|a conical

solution,

5.18.2 Procedure

Add the specified test portion, finely powdered if solid, to the
specified amount of 95 + 0,5 % sulphuric acid solution, shake
to homogenize the mixture or to dissolve the test portion
completely and allow to stand for 15 min at 25 °C (unless

Standard (f:(:tl)::it((ig) ;ﬁ::gé ic:l’l’::;(t:) flask fitted with a ground glass stopper. Stopper the|flask and
matching | | +ion solution solution Water allow to stand, protected from light, at the |specified
solution | p&'425) | (RS4.28) | (RS 4.2.6) temperature for the specified time. Then add 10 m|f of 10 %
ml ml ml ml potassium iodide solution and titrate the liberated iodine with
ry 01 04 01 24 standard  volumetric soqium thiosulpha?e
B 0'3 0:9 0’3 3’5 c(Naz_SZO3) = 0,05 mol/I, using the s:tarch solution (IS 4.3..11.)
c 0'1 0.6 0:1 4’2 as indicator and a burette graduated in 0,05 ml or smjaller (jhw-
D 0:3 0.6 04 3’7 s,'lons. (;arry out a blank test at the same time as the deu'er_mma—
E 0.4 1.2 0:3 3:1 tion using t_he same prqcequre and thg .same quant|t|e§ of
F 0,3 12 0,0 35 reagents as in the determination, but omitting the test portion.
G 0,5 152 0,2 3,1
H 0,2 V.5 0,0 3,3 5.19.2.2 Expression of results
| 0,4 2,2 0,1 2,3
J 0,4 3,5 0,1 1,0 The content of permanganate-reducing substances, ¢xpressed
K 0,5 45 0,0 0,0 as a percentage by mass of oxygen (0), is given by the formula
L 0;8 3,8 0,1 0,3
M 0,1 2,0 0,1 2,8 v V) 0.05 100 8 T
N 0,0 4,9 0,1 0,0 0 = Vil X BA0 X T X8 X 0
(0] 0,1 4,8 0,1 0,0
P 0,2 0,4 0,1 43 (Vg — V) x 0,04
Q 0,2 0,3 0,1 44 = —
R 0,3 0,4 0,2 4,1 m
S 0,2 0,1 0,0 4,7
T 0,5 0,5 0,4 3,6 where

Vo is the volume, in millilitres, of the standard volumetric
sodium thiosulphate solution used for the blank test;

V, is the volume, in millilitres, of the standard volumetric
sodium thiosulphate solution used for the determination;

m is the mass, in grams, of the test portion;
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8 is the mass, in milligrams, of oxygen corresponding to
1,00 mi of potassium permanganate solution,
¢{1/5 KMnQy4) = 1,00 mol/I.

5.20 Aldehydes (GM 20)
Add 5 ml of water and 0,15 mi of 5 % dimedone solution in

95 % (V/ V) ethanol to the specified volume of the test solution
and warm on a boiling water-bath until the sample is com-

Compare [the turbidity with that obtained with the specified
standard matching solution.

5.21 SdJlphur compounds (GM 21)

Place in a|suitable distillation flask the specified volume of the
test solutipn, add 10 ml of 3 % ethanolic potassium hydroxide
solution ahd boil under reflux for 30 min, avoiding the use of
rubber connections. Add, through the condenser, 20 ml of
water, refnove the condenser, and evaporate off all organic
materials.|Add 5 ml of a saturated bromine solution, heat on a
boiling water-bath for 15 min, and then neutralize with 10 %
hydrochlofic acid solution. Add 1 ml of the acid in excess and
boil until gll bromine is eliminated. Finally, evaporate the solu-
tion to alpout 5 ml, neutralize with 10 % sodium hydroxide
solution apd proceed in accordance with GM 3.

Prepare a|standard matching solution from a mixture of J0"ml
of 3 % Ppthanolic potassium hydroxide solution and “the
specified yolume of the sulphur standard solution (SS).

5.22 Oxalates (GM 22)

Add 2 ml ¢f the hydrochloric acid solutien’' (R 13) and 1 g of the
zinc granfiles (R 40) to the specified test portion or to the
specified Yolume of the test solution’and boil for 1 min; allow to
stand for 2 min, filter and collect the filtrate in a test tube con-
taining 0,25 ml of 1 % phenylhydrazine hydrochloride solution.
Heat to |boiling, cool. quickly, add an equal volume of
hydrochlofic acid solation (R 13) and 0,25 ml of 5 % potassium
hexacyandferrate(liissolution and shake.

Compare the pink colour with that obtained with the specified

standard matching solution

1SO 6353/1-1982 (E)

5.24 Densitometry (GM 24)
5.24.1 Pyknometric method (GM 24.1) (see also ISO 758)

5.24.1.1 Procedure

Weigh a dry density bottle (volume preferably 25 to 50 ml) to
the nearest 0,2 mg. Fill the bottle with freshly boiled and cooled
distiled er—and—d i PE ass of the con-
tents at 20 + 0,1 °C (m,). Empty the bottle’and after cleaning
and drying it, fill it with the sample underitest| and, using the
same procedure, determine the apparent mass ¢f the sample at
20 = 0,1 °C (my).

5.24.1.2 Expression of results

The density, expressed’in grams per millilitre and calculated to
the third decimal place, is given by the formuld

m + A
— X0
my +A4 W

where
m, is the apparent mass, in grams, of the|test portion;
m, is the apparent mass, in grams, of the|water;
0. is the density of water at 20 °C (= 0,998 2 g/ml);
A is the buoyancy correction
0, X V
where @, is the density of air |(approximately
0,001 2 g/ml);
V' is the volume, in millilitres, of sample taken.

5.24.2 Hydrostatic method (GM 24.2)

5.24.2.1 Principle

5.23 Carbonyl compounds (GM 23)

Place the specified test portion or its solution in a colourless
glass cylinder fitted with a ground glass stopper add 1 ml of
2 4-dinitrophenylhydrazine solution (RS 4.2.7), stopper the
cylinder, shake, and allow to stand for 30 min. Then add 8 ml
of pyridine, 2 ml of water and 2 ml of methanolic potassium
hydroxide solution (RS 4.2.15). Shake, aliow to stand for
10 min, and dilute to 25 ml with carbonyl-free methanol
(RS 4.2.11).

Compare the dark red colour with that obtained with the
specified standard matching solution.

Measurement of the buoyancy of a body immersed first in
water and then in the liquid to be tested, using the Mohr-
Westphal balance.

5.24.2.2 Procedure

By using a thin platinum wire, suspend the float at the end of
the beam of a Mohr-Westphal balance and set the apparatus to
zero by operating the screw on the base tripod; then immerse
the float in water at the required temperature, and return the
pointer to zero by suitably adjusting the riders of the balance.
Remove the float, dry it thoroughly, and repeat the operation
using the liquid being tested, at the same temperature as the
water.


https://standardsiso.com/api/?name=3e8abdbe5b399c7d2063a29148b90c90

1SO 6353/1-1982 (E)

5.24.2.3 Expression of results

The density, expressed in grams per millilitre, is given by the
formula

where

5.25.2.3 Procedure

Unless otherwise indicated, grind the sample to a very fine
powder and dry it either in a desiccator over sulphuric acid or in
an oven at a temperature well below the expected melting
point. Alternatively, use a sample on which the “loss on
drying”’ test has been carried out.

Place sufficient of the dry powder in the capillary tube to form a
column in the bottom of the tube about 2 to 3 mm in height,

when packed as closely as possible by gentle tapping gn a solid

P, and P, {re the readings corresponding to the position
of the riders [for the water and for the liquid being tested
respectively;

o, has the pame meaning as in 5.24.1.2.

5.25 Measurpment of phase change temperatures
(GM 25)

The thermometd
accordance with|
tional Standards|
tion.

5.25.1 Distillag

See ISO 918.

5.25.2 Meltingd

5.25.2.1 Princig

This conventiond
point at which t

rs used in these tests shall be graduated in
the requirements of the appropriate Interna-
and shall have official certificates of calibra-

ion range (GM 25.1)

range (GM 25.2)

le

lly indicates the temperaturelinterval from the
he test portion begins to/melt to the point at

which it becomels completely molten, as-indicated by the for-

mation of a men|

5.25.2.2 Appar

This consists of
one end, and o
measurement. T

SCuUs.

tus

h capillary tube, made of soft glass, sealed at
anfappropriate instrument for temperature
he_latter may be a simple thermometer, or it

may consist, for
temperature read

’

-out system. In any case, it is necessary to be

able to read temperatures with an accuracy and precision

of 0,05 °C.

It is further necessary to provide a controlled source of heat,
which may be either an electrical source or a bath containing a
liquid having a boiling point higher than the melting range of
the substance. Some liquids which may be used in the heating
bath are

up to 100 °C : water;

up to 150 °C : glycerol;

up to 300 °C : silicone oil.

10

surface.

Mount the capillary tube in the heating apparatus (in |the case
of a mercury thermometer, place the capillary with the sealed
end level with the middle of the mercurybulb), pre-hepted to a
temperature 10 °C below the expectediower end of th¢ melting
range. Carefully regulate the rate of heating to betwepn 1 and
2 °C/min.

Record the temperature,¢ first” when the subtance Hegins to
form small drops on theyeapillary tube, and then wWhen the
substance is complétely melted, usually forming & distinct
meniscus.

5.25.3 Crystallizing point (GM 25.3)

See ISO\1392.

5.26 Polarimetry (GM 26)

This clause specifies methods based on the determination of
angular rotation of the plane of polarized light.

5.26.1 Definitions and symbols

5.26.1.1 optical rotation («) : The angle through which the
plane of polarization is rotated when polarized light passes
through a layer of liquid. Unless otherwise stated, this|rotation
measured at the wavelength of the sodium D |line at
20 £+ 0,5 °C on a layer 1 dm in length.

5.26.1.2 specific optical rotation of a liquid : Thelangle of
rotation at the wavelength of the sodium D line at 20 +| 0,5 °C,
unless otherwise stated, calculating the optical rotatlon with

reference to a layer 1 dmin length, and dividing by the|density,
. L o o

5.26.1.3 specific optical rotation of a solution : The angle
of rotation at the wavelength of the sodium D line at
20 + 0,5 °C, unless otherwise stated, calculating the optical
rotation with reference of a layer 1 dm in length, and dividing
by the concentration, in grams per millilitre, of the solution.

5.26.2 Apparatus

5.26.2.1 Polarimeter, capable of measuring with an ac-
curacy of at least = 2’ (£ 0,03°).

5.26.2.2 Polarimeter tubes, the lengths of which are known
to an accuracy of = 0,05 mm.
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5.26.3 Procedure

5.26.3.1 Calibration

Calibrate the instrument using substances of known optical
rotation, e. g. water gives a reading of 0° or 180°; a 260,0 g/I
solution of anhydrous sucrose gives a reading of
+ 34°37 2" (+ 34,62 °) at 20 °C using a 2 dm tube. In ad-
dition, transparent sheets of known optical rotation may also
be used.

ISO 6353/1-1982 (E)

5.27.3 Procedure

5.27.3.1 Calibration

Calibrate the instrument using either sheets or liquids of known
refractive index.

5.27.3.2 Determination

5.26.3.2 |Test portion

Use either|the liquid or the solution prepared, as specified, from
the finely powdered, dry test sample. In latter case, the sample
from the floss on drying”’ test may be used for this purpose.

5.26.3.3 |Determination

Place the |test liquid in one of the thoroughly clean and dry
polarimetdr tubes, taking care to exclude air bubbles and bring
both the liquid and the apparatus to the required temperature.
Take the feading of optical rotation.

5.26.4 Ekpression of results

For pure liquids, the specific optical rotation is given by the
formula

k2
apF
For solutipns, the specific optical rotation is givenby the

formula

t° B 100
(a)D =

lc

where
o is the optical rotation_observed, in arc degrees;
! is the length, in decimetres, of the polarimeter tube;

o is the densityy in grams per millilitre, of the liquid
atr°Q

¢ is the concentration, in grams per 100 ml, of the active

Rring both the quuirl hning tested and -the apparatus to the

required temperature and carry out the detefmination. The
refractive index decreases with increase-af) tgmperature and
for most liquids, the decrease is about 0,00 5 K-1 (for
water 0,000 1 K-1).

5.28 Molecular absorption spectrophptometry
(MAS) (ultraviolet-and visible) (GM 28

5.28.1 Principle

monochromatic beam of parallel rays, of wavelength between
185 and-380 nm (UV) and 380 and 780 nm (vis|ble), through a
knewn depth of test solution.

Measurement.of the absorption resulting from Te passage of a

5.28.2 Apparatus

5.28.2.1 Spectrophotometer, fitted with a fhonochromator
capable of measuring the transmittance or, preferably, the ab-
sorbance at a given wavelength through a khown depth of
solution.

5.28.2.2 Optical cells, of appropriate optical path length,
made of silica for reading in the UV spectrum, and silica or
glass for reading in the visible spectrum.

5.28.3 Procedure

Carry out the procedure given in the specification for the
reagent concerned.

5.29 Atomic absorption spectroscopy
L 1
)

ingredient;

t° is the temperature of measurement, in degrees Celsius.
5.27 Refractometry (GM 27)

5.27.1 Definition and symbols

See 1SO 31.

5.27.2 Apparatus

Refractometer, capable of directly measuring the refractive
index over the range 1,300 0 to 1,700 0, with a precision of
+ 0,000 2.

VT &J7

5.29.1 General

The sample or its solution is aspirated and atomized into a high-
temperature flame, maintained by an appropriate fuel and sup-
port gas mixture so as to effect evaporation, vaporization and
dissociation. Alternatively, a flameless heating device may be
used. The light source consisting of a hollow-cathode lamp or a
microwave-activated, electrodeless discharge tube, emits
radiations at the same wavelength as the excitation energy of
the sample atoms. The atoms of the element to be determined
absorb a certain fraction of this radiation, proportionally to their
ground state population, and the absorbance is measured by
means of a suitable atomic absorption spectrometer.

"
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5.29.2 Procedure

Because of the nature of the method, the range of instruments
available, the number of variable sample and instrumental
parameters and the great diversity of interferences, it is not
possible to give detailed instructions.

The choice of a procedure depends upon the degree of pre-
cision that is required. The possibility of interference from
flame and non-flame sources should be taken into account. If

The electromotive force of such a galvanic cell depends upon
the concentration of the test solution. If the potential of the
reference electrode with respect to a standard hydrogen elec-
trode is known, the concentration of the test solution may be
calculated from the measured value of the electromotive force.
If, however, the concentration of the test solution changes, as
happens during a titration, the value of the electromotive force
will also change in such a way that it is possible to determine
the endpoint of the titration from a graph plotting the potential
against the volume or mass of titrant added, or against the time

the apparatus is fitted with a flame atom saurce the determina-  of electrolysis

tions are usually carried out on aqueous solutions of the
products being tested, slightly acidified with nitric or
hydrochloric acigl.

In order to dete¢t any matrix effects, it is advisable to use the
procedure of stgndard additions. This consists of carrying out
the determinatiop on a number (dependent on the precision re-
quired, but at legst two) of aliquot portions of the test solution
to which have been added known amounts of the substances
to be determinegl.

The wavelength$ of the resonance lines and other special infor-
mation are given|in the specification for the reagent concerned.

5.30 Flame e¢mission spectroscopy (FES) (GM 30)

5.30.1 General

This technique i$ based upon the measurement of the luminous
radiations emittg¢d by some atomic species when passing from
an excited to a[lower energy level. The energy necessary for
reaching the exgited level is usually supplied by a flame obs
tained with an gppropriate fuel and support gas mixturexand
the emitted radiption is measured with a suitable photometric
system, either with filters or with a monochromator,

NOTE — Alternatilve flame mixtures different from thgse specified may
be used, in which case the concentrations of.the-solutions recom-
mended in the appropriate specifications may'need to be changed.

5.30.2 Procet1ure
The procedure |s very similaf te’ that used for the atomic ab-
sorption spectrdscopy (seé\5,29) and it is again only possible to

give general guidance,

Conditions for epéh-determination are given in the specification

5.31.1 Determination of pH (GM 31.1)

5.31.1.1 General

Consider the galvanic cell referefice-electrode/saturpted KCI
solution/solution R/Pt.H,. LetSolutions Ry and R, be|standard
buffer solutions having respeectively : known pH valyjies pHg,
and pHgy; measured potential differences £ and Es.

If the solution R is réplaced by a test solution of unkrfown pH,
the potential difference measured is related to the gH of the
test solution.

If all measurements are carried out at the same temperfture and
potassiuf®’ chloride solution concentration, the pH| may be
calculated using the expressions :

E, - E
1 test n pHm
E, — E
2 test + DHR2
5 mV E — E2
where S is the slope factor ([ — ) =
pH PHR1 — pHR,

5.31.1.2 Apparatus

pH meter, consisting of a glass electrode rathef than a
hydrogen electrode connected to a high inppedance
millivoltmeter having a scale calibrated in pH-units. [This per-
mits direct reading of pH by sensing the potential difference
between the pH-dependent electrode (glass, antimony) and a
reference electrode, the two being connected by an electrolytic

for the reagent torcermed:
5.31 Potentiometry (GM 31)

5.31.0 General
Potentiometric methods are generally based on the measure-
ment of the electromotive force of a galvanic cell incorporating
the following electrodes or half cells :
a) the indicator electrode, immersed in the test solution.
Its potential depends upon the nature of the sample and the

concentration of the test solution;

b) the reference electrode, displaying a constant potential.
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Lts brid Lf, Il saturated K‘;l Sel fsﬂ)
SO OROREgE O EXaMmpre g

5.31.1.3 Calibration
Calibrate the pH-meter using appropriate pH standards
(hydrogen ion activity standards), some of which are listed
below :

a) oxalate standard buffer (RS) (4.2.12);

b) tartrate standard buffer (RS) (4.2.17);

c) phthalate standard buffer (RS) (4.2.14);

d) phosphate standard buffer (RS) (4.2.13);
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