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Foreword

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

Commission ({ES-enalmatters-of-electretechnical-standardization-

International $tandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft International Standards adopted by the technical committees are circulated to the member bodieg for voting.
Publication ag an International Standard requires approval by at least 75 % of the member, bodies casting a vote.

International |Standard 1SO 5073 was prepared by Technical Committee ISOLRC27, Solid mineral fuels,
Subcommitte¢ SC 5, Methods of analysis.

This second gdition cancels and replaces the first edition (ISO 5073:1985), which has been technically revised. It
uses the volymetric method, which is simpler than the gravimetric method (ISO 5073:1985) for determination of
humic acids.

Annex A formp a normative part of this International Standard.
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Introduction
In this International Standard, humic acids are determined by the volumetric method with titration of extracts.

The test is empirical and, in order to ensure producible results, it is essential that the composition of the extraction
solution, the temperature and the time of extraction should be carefully controlled. The value 0.59, which is the
average ratio of carbon content of humic acids for many brown coals and lignites, has been proved to be applicable.

Another vajue—may—-alse-be-used—predetermined-as-described-in-annex-A—and-applicable—to-differenqt countries or

locations.
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Brown

1

coals and lignites — Determination of humic acids

Scope

This Internlitional Standard specifies volumetric methods for the determination of

a) totalh

b) free hy

of brown cq

2 Ng

The followi

this International Standard. For dated references, subsequent_amendments to, or revisions of,

publication
investigate
undated re
maintain re
ISO 1015:1
ISO 1171:1
ISO 1213-7
ISO 5068,

ISO 5069-4
mination of

3 Te

For the pur,

Imic acids, and
mic acid,

als and lignites.

rmative references

Ng normative documents contain provisions which, through reference in this text, constitute
5 do not apply. However, parties to agreements based-on this International Standard are ¢
the possibility of applying the most recent editions of the normative documents indicatg
ferences, the latest edition of the normative, document referred to applies. Members of
pisters of currently valid International Standards.

992, Brown coals and lignites — Determination of moisture contents — Direct volumetric m
997, Solid mineral fuels — Determination of ash.

:1992, Solid mineral fuels —¥Yocabulary — Part 2: Terms relating to sampling, testing and

Brown coals and lignites.—'Determination of moisture content — Indirect gravimetric metho

moisture contentand for general analysis.

rms and-definitions

poses of this International Standard, the following terms and definitions and those in 1ISO 12

provisions of
any of these
bncouraged to
bd below. For
ISO and IEC

ethod.

analysis.

d.

:1983, Brown coals-and lignites — Principles of sampling — Part 2: Sample preparation for deter-

13-2 apply.

3.1

humid acids
a group of complex organic, amorphous compounds of high relative molecular mass which occur as free acid and
as metal salts (humates)

3.2
total humic

acids

humic acids extracted by an alkaline sodium pyrophosphate solution

3.3
free humic

humic acid

acid
extracted by a sodium hydroxide solution
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4

4.1

Principle

Total humic acids

©1SO

Extraction of an analysis sample of coal is carried out with an alkaline sodium pyrophosphate solution. Carbon in
the humic acid extracts is oxidized with potassium dichromate followed by titration of the excess dichromate with
ammonium ferrous sulfate standard solution.

4.2 Free

humic acid

Extraction of an analysis sample of coal is carried out with a sodium hydroxide solution. Carbon in the humic acid

extracts is o

ammonium

ferrous sulfate

5 Reagents

5.1 Sodilim pyrophosphate, alkaline extraction solution.

Dissolve 15 g of crystalline sodium pyrophosphate (NayP,07-10H,0) and 7 g of¢sodium hydroxide in
water.

5.2 Sodilim hydroxide solution.

Dissolve 10 g|of sodium hydroxide in 1 litre of water.

5.3  Potagsium dichromate standard solution, c(1/6 K5Cr,0+) = 0,1 mol/l.

Dissolve 4,903 6 g of potassium dichromate, previously dried at 130 °C, in water. Transfer to a 1 litre

flask and dilute to the mark with water.

5.4 Pota

Dissolve 20 g

55 Amm

Dissolve 40 ¢
dark bottle.

Standardize
dichromate st

Pipette 25 ml
water. Carefu

......

standard solution.

5sium dichromate oxidizing solution;, c(1/6 K,Cr,05) = 0,4 mol/l.
of potassium dichromate in 1 litré .of water.
onium ferrous sulfate titration solution, c[(NH,4),Fe(SO,4),] = 0,2mol/l.

of ammonium ferrous-sulfate in 1 litre of water. Add 20 ml of concentrated sulfuric acid
he ammonium-ferrous sulfate titration solution against the c(1/6 K,Cr,07) =0,1 mol/l
hndard solution (5.3) for each batch of samples to be analysed.

of patassium dichromate standard solution (5.3) into a 300 ml conical flask. Add 70 ml t

titrate with the

Calculate the

c=0,1x
where
c isthe

V isthe

ly-add 10 ml of concentrated sulfuric acid and 3 drops of 1,10-phenantholine indicator. AT

concentration, in moles per litre, of the ammonium ferrous sulfate solution as follows:

25/V

concentration, expressed in moles per litre, of the ammonium ferrous sulfate solution;

volume of ammonium ferrous sulfate solution required for the titration.

1 000 ml of

volumetric

Store in a

potassium

o0 80 ml of
er cooling,
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1,10-Phenanthroline indicator.

Dissolve 1,5 g of 1,10-phenanthroline and 1 g of ammonium ferrous sulfate in 100 ml of water. Store in a dark

Ifuric acid, concentrated, p,, = 1,84 g/ml.

Apparatus

bath, thermostatically controlled to (100 * 1) °C, with four holes at least.

©I1SO

5.6
bottle.
5.7 Su
6

6.1 Water
6.2 Balan
7 S4
Prepare th

Ce, sensitive to 0,1 mg.

mple

e sample for the determination of humic acids in accordance with clause 8 «sample p

general analysis» of ISO 5069-2:1983.

For calcula

1015.

8 Pr

8.1 E

Weigh (0,2
extraction §
the boiling

Remove th

Determine
8.2 EX
Weigh (0,2
bath (6.1) f

Remove th

lion to a dry basis, the moisture in the analysis sample shall be détermined according to 1S(

bcedure
traction of total humic acids
+ 0,000 2) g of analysis sample into a*cenical flask. Add 150 ml of alkaline sodium g

olution (5.1) and mix until the sample istthoroughly wetted. Place a small funnel on the fla
vater bath (6.1) for 2 h, shaking frequently to ensure precipitation of insoluble material.

reparation for

D 5068 or ISO

yrophosphate
5k and heat in

b flask from the water bath. Allow to cool to room temperature and quantitatively transfer the extract and
residue to & 200 ml volumetric flask. Dilute to the mark with water and shake to ensure thorough mixin

fhe total humic acids (W, ) extracted by alkaline sodium pyrophosphate as specified in 8.3.

traction of free_humic acid

.

+ 0,000 2) g,0f analysis sample into a conical flask. Add 150 ml of sodium hydroxide extraction solution
(5.2) and npix until the)sample is thoroughly wetted. Place a small funnel on the flask and heat in the

br 2 h, Shaking frequently to ensure thorough mixing.

boiling water

t

residue to

Determine the free humic acid (wy, ) extracted by sodium hydroxide as specified in 8.3.

8.3

8.3.1

Determination of humic acids in extracts

Oxidation of extracts

e extract and
rough mixing.

Pipette 5 ml of clarified or dry-filtered extract into a 250 ml to 300 ml conical flask. Pipette 5 ml of potassium
dichromate oxidizing solution (5.4) into the flask. Carefully add 15 ml of concentrated sulfuric acid (5.7). Place in the
boiling water bath (6.1) and heat for 30 min. Allow to cool to room temperature. Dilute to approximately 100 ml.
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8.3.2 Titration of extracts

Add 3 drops of 1,10-phenanthroline indicator (5.6) to the solution from 8.3.1 and titrate with the ammonium ferrous
sulfate titration solution (5.5) to a brick red colour.

8.3.3 Blank
8.3.3.1 Blank for total humic acids
Pipette 5 ml of sodium pyrophosphate (5.1) into a 250 ml to 300 ml conical flask, add the potassium dichromate

oxidizing solution (5.4) and the concentrated sulfuric acid as specified in 8.3.1 and carry out the titration as specified
in 8.3.2.

8.3.3.2 Blanl for free humic acids
Pipette 5 ml of sodium hydroxide (5.2) into a 250 ml to 300 ml conical flask, add the potassium dichromate oxidizing
solution and the concentrated sulfuric acid as specified in 8.3.1 and carry out the titration as specified in 8.3.2.
9 Expression of results
Calculate the|total humic acid content (wy, o) or free humic acid content (w7 ,-as a percentage by njass, of the
sample as anglysed according to the following formula:
Mo — V) x0,003xc V,
WHA:(O 1) ><_exloo
0,59 xm Va
where
0,003 is the millimole mass of carbon, in grams-per millimole;
Vo is the volume of the ammonium ferrous sulfate titration solution used in the blank titre, in|millilitres;
Vi is the volume of the ammonium ferrous sulfate titration solution used in the extract titre, in millilitres;
c is the concentration of the ammonium ferrous sulfate titration solution as determined in 5|5, in
moles per litre;
Ve is the volume of theJextract, in millilitres;
\'A is the volume of the aliquot taken for titration, in millilitres;
0,59 is the.average ratio of carbon content of humic acids for brown coals and lignites (see the¢ note
below);
m is the mass of the sample taken for the test, in grams.
NOTE For different countries or locations, the average ratio of carbon content for humic acids and lignites can be checked

or redetermined as specified in annex A.

10 Precision of the method

10.1 Repeatability limit

The results of duplicate determinations, carried out on the same day in the same laboratory by the same operator
with the same apparatus on the two separate test portions of the same sample, should not differ by more than the
values given in Table 1.
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Table 1 — Precision

1ISO 5073:1999(E)

Humic acid content Repeatability limit
Up to 20 % 1 % (absolute)
Above 20 % 2 % (absolute)

11 Test report

The test re
a) arefer
b) the idg
c) the ms

Oft shall contain the folfowing information.
Ence to this International Standard;
ntification of the sample tested;

thod used;

d) the dafe of determination;

e) theres
f) anyun

g) anyop

ult of the determination performed, together with the analysis basis;

usual feature noted during the determination;

eration not included in this International Standard or regarded as optional.
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