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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 (IEC) on all matters of
electrotechnical standardization.
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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 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 value may also be used, predetermined as described in Annex A, and
applicable to different countries or locations.
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INTE

RNATIONAL STANDARD IS0 5073:2013(E)

Brown coals and lignites — Determination of humic acids

1 S
This I

cope

nternational Standard specifies volumetric methods for the determination of

a) total humic acids, and

b) fi
of brg

2 N

The fi
referg

ee humic acid,

whn coals and lignites.

ormative references

pllowing referenced documents are indispensable for the applicatign of this docume
nces, only the edition cited applies. For undated references, the latest edition of th

document (including any amendments) applies.

ISO1
ISO1

ISO5
methd

ISO §
deter
3 T
For th

3.1

|71, Solid mineral fuels — Determination of ash
P13-2, Solid mineral fuels — Vocabulary — Part 2: Terms relating to sampling, testing a

)68-2, Brown coals and lignites — Determination<of moisture content — Part 2: Indired
d for moisture in the analysis sample

069-2, Brown coals and lignites — Principles of sampling — Part 2: Sample pré
mination of moisture content and for gerneral analysis

erms and definitions

e purposes of this document, the terms and definitions given in ISO 1213-2 and the fol

humilc acids

groug
acid 4

3.2
total
humi

of complex organic, amorphous compounds of high relative molecular mass which
nd as metal salts (humates)

humicacids
F acids eéxtracted by an alkaline sodium pyrophosphate solution

3.3

nt. For dated
e referenced

hd analysis

t gravimetric

paration for

owing apply.

bccur as free

free humic acid
humic acid extracted by a sodium hydroxide solution

4 Principle

4.1

Total humic acids

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.
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4.2 Free humic acid

Extraction of an analysis sample of coal is carried out with a sodium hydroxide solution. Carbon in the
humicacid extractsis oxidized with potassium dichromate followed by titration of the excess dichromate
with ammonium ferrous sulfate standard solution.

5 Reagents

5.1 Sodium pyrophosphate, alkaline extraction solution.

Dissolve 15 ;—CC w‘vhta]l;nn cadinra nuranhaocabara (NS D N_g1NIT N f.nd 7 s Cf cadirma-hadrassi

pal
T CT y SCOTTIer CoSUUTOTIT Py ToOpTnIoSpIotC— (IvagT 2O 7 TuTt o) o S SOUTTOTIT 1y atr oAl

11 of water.

5.2 Sodium hydroxide solution.

Dissolve 10 g

of sodium hydroxide in 11 of water.

5.3 Potassium dichromate standard solution, ¢(1/6 K2Cr07) = 0,1 mol/1.

Dissolve 4,903 6 g of potassium dichromate, previously dried at 130 %C, in water. Transfer to
volumetric fllask and dilute to the mark with water.

5.4 Potassium dichromate oxidizing solution, c¢(1/6 K2Crz07).50,4 mol/l.

Dissolve 20 d

5.5 Ammanium ferrous sulfate titration solution, ¢f(INH4),Fe(S04)2] = 0,1mol/I.

Dissolve 40 d
in a dark bot

Standardize

potassium dichromate standard solution (5.3) for each batch of samples to be analysed.

Pipette 25 m
to 80 ml of W
indicator. Aft

Calculate the

c=0,1x

where

of potassium dichromate in 1 1 of water.

of ammonium ferrous sulfate in 1 1 of water. Add 20 ml of concentrated sulfuric acid.
tle.

the ammonium ferrous sulfate titration solution against the ¢(1/6 K;Cr07) = 0,1

| of potassium dichromate standard solution (5.3) into a 300 ml conical flask. Add
rater. Carefully add 10"ml of concentrated sulfuric acid and 3 drops of 1,10-phenant}
er cooling, titrate.with the ammonium ferrous sulfate standard solution to a red cold

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

D5,/ V

all

Store

mol/l

70 ml
noline
ur.

S:

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

V' isthe volume of ammonium ferrous sulfate solution required for the titration.

5.6 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 bottle

5.7 Sulfuric acid, concentrated, pyo = 1,84 g/ml.

© ISO 2013 - All rights reserved
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6 Apparatus

6.1

6.2

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

Balance, sensitive to 0,1 mg.

7 Sample

Prepare the sample for the determination of humic acids in accordance with ISO 5069-2.

For cdlculationtoa dry basis,the moisture In the analysis sample shall be determined according

8 P

8.1

Weigh (0,2 £ 0,000 2) g of analysis sample into a conical flask. Add 150 m] of alkaline sodium py

extra
heat i

Remo
the ey
thoro

Detern]

8.2

Weigh (0,2 £ 0,000 2) g of analysis sample into a conical flask. Add 150 ml of sodium hydroxi

soluti
in the

Remo
the e
shakd

Deter]

8.3

8.3.1

rocedure

Extraction of total humic acids

‘tion solution (5.1) and mix until the sample is thoroughly wetted. Place a small funnel on
h the boiling water bath (6.1) for 2 h, shaking frequently to enstire precipitation of insol

ve the flask from the water bath. Allow to cool to room*temperature and quantitati
tract and residue to a 200 ml volumetric flask. Dilute to'the mark with water and sh
ugh mixing.

mine the total humic acids (wha ) extracted by,atkaline sodium pyrophosphate as sp

Extraction of free humic acid

on (5.2) and mix until the sampleis-thoroughly wetted. Place a small funnel on the f
boiling water bath (6.1) for 2 h, shaking frequently to ensure thorough mixing.

ve the flask from the water bath. Allow to cool to room temperature and quantitati
ktract and residue to a200 ml volumetric flask using water. Dilute to the mark wi
to ensure thorough mixing.

mine the free humic acid (wna f) extracted by sodium hydroxide as specified in 8.3.
Determination of humic acids in extracts

Oxidation of extracts

Pipet

te 5 ml of clarified or rh'y-fi]hnrpd extractinto a 250 ml to 300 ml conical flask Pi

01S05068-2.

rrophosphate
the flask and

\[,ble material.

ely transfer
1ke to ensure

bcified in 8.3.

He extraction
ask and heat

[vely transfer
th water and

pette 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.

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.
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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 Blank for free humic acids

Pipette 5 ml of sodium hydroxide (5.2) intoa 250 mlto 300 ml conical flask, add the potassium dichromate

oxidizing sol
specified in §
9 Expres

Calculate thg
mass, of the

Lition and the concentrated sulfuric acid as specified 1n 6.5.1 and carry out the titrat
3.2

sion of results

total humic acid content (Wya,t) or free humic acid content (Whas); dS a percentd
ample as analysed according to the following formula:

b —V1)%x0,003xc V.

ik the concentration of the ammonium ferrous sulfate titration solution as determineq

is the volume of the extract, in millilitres;
ik the volume of the'dliquot taken for titration, in millilitres;

is the averagevatio of carbon content of humic acids for brown coals and lignites (see

is the niass of the sample taken for the test, in grams.

x—£x100
0,59xm

a

5 the millimole mass of carbon, in grams per millimole;

5 the volume of the ammonium ferrous sulfatettitration solution used in the blank tit
nhillilitres;

5 the volume of the ammonium ferrous sulfate titration solution used in the extractt

n millilitres;

.5, in moles per litre;

ote below);

on as

ge by

e, in

tre,

| in

the

(Y
WHA =
where
0,003 i
Vo i
1
V1 i
i
c i
g
Ve i
Va i
0,59 i
1
m i
NOTE Fo

dirferent countries or lIocations, the average ratio or carbon content or numic acids or DTow

and lignites can be checked or redetermined as specified in Annex A.

10 Precisi

on of the method — Repeatability limit

coals

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

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

11 Test report

The test report shall contain the following information:

ISO 5073:2013(E)

a) a[reference to this International standard including year of publication;,
b) t]:e identification of the sample tested;

‘)
d)

(=

e result of the determination performed, together with the analysis basis;

hy unusual feature noted during the determination.

o8]
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