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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

The determination of yield of benzene-soluble extract is carried out using a semi-automatic instrument;
a system combining extraction, rinsing and evaporation. As long as the sample is put in the extraction
chamber of the instrument, the test can be done automatically.

© IS0 2021 - All rights reserved v
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INTERNATIONAL STANDARD

ISO 975:2021(E)

Brown coals and lignites — Determination of yield of
benzene-soluble extract — Semi-automatic method

1 Scope

This document specifies a semi-automatic method for determination of the yield of benzene-soluble

extrac

tin brown coals and lignites.

2 N

The fdq
consti
undatg

prmative references

llowing documents are referred to in the text in such a way that sonie or all of
futes requirements of this document. For dated references, only the edition cite

ISO 5068-2, Brown coals and lignites — Determination of moisture content — Part 2: Indire

metho

1 for moisture in the analysis sample

[SO1

909-4, Hard coal and coke — Mechanical sampling — Part4: Coal — Preparation of t

[SO 18283, Coal and coke — Manual sampling

3 Terms and definitions

No terjms and definitions are listed in this document.

ISO a
— IS
— IE

4 P

A test
instru
The p¢

their content
1 applies. For

ed references, the latest edition of the referenced document (including’any amendments) applies.

Ct gravimetric

bst samples

IEC maintain terminological databases for use in standardization at the following addresses:

D Online browsing platform: available at https://www.iso.org/obp

C Electropedia: available atlittps://www.electropedia.org/

rinciple

portion of thé.brown coal or lignite is extracted with benzene in a semi-automa
ment. The solvent is then removed by evaporation and the soluble residue dried to c
brcentagé of benzene-soluble extract is calculated from the mass of residue after

reported on the dry basis.

kic extraction
bnstant mass.
drying and is

5 R

cagent

5.1 Benzene, of analytical reagent grade, p,, = 0,876 g/ml, distillation range 80 °C to 81 °C. At least
95 % shall distil within this range.

WARNING — Benzene is flammable and toxic by inhalation, ingestion or skin absorption. The
test must be carried out in a hood and the benzene must be recovered as completely as possible.

6 Apparatus

6.1 Semi-automatic extraction instrument, containing mainly two units: the continuous
extraction-evaporation device and the controller. The continuous extraction-evaporation device
consists of a 100 ml conical flask, an extraction chamber and a condenser. The extraction chamber

©IS0 2

021 - All rights reserved


https://www.iso.org/obp
https://www.electropedia.org/
https://standardsiso.com/api/?name=8463e6d09aa275fe403e4626d258dba7

ISO 975:2021(E)

is 180 mm long and 30 mm in internal diameter and is provided with a water jacket through which
the bath water is circulated in order to maintain the extraction temperature around the extraction
chamber.

6.2 Extraction thimble, 25 mm diameter x 80 mm length. Cellulose or other thimbles are purchased
or made as follows.

Cut filter paper into pieces of 75 mm x 75 mm (large) and 25 mm x 25 mm (small). Moisten one large
piece of the filter paper with distilled water and roll it snugly onto the external wall of a test tube of
25 mm diameter with a small hole pierced at the bottom. A small piece of filter paper is next moistened
and rolled onto the bottom. Three large pieces and two small pieces are then rolled alternately onto the

test tube. Re IUVC thc fUl lllcd lllU;Dt th;lllb}c b‘y b]lUVV 1115 at thC lllUuth Uf thc tCDt tubc aud dl y lt ;1 air Or
in an oven at 00 °C.

6.3 Air ovgn, capable of maintaining a temperature between 105 °C and 110 °C, ot-vacuunj oven,
electrically hpated, in which a temperature of 80 °C + 2 °C and a pressure of abput 50 kPa ¢an be
maintained.

6.4 Analytjcal balance, with a resolution of 0,1 mg or better.

7 Preparation of sample

The sample shall be the general analysis test sample, prepared to\a’nominal top size of 212 um |py the
preparation grocedures specified in ISO 13909-4 or ISO 18283,

The sample should be brought in moisture equilibrium with'the laboratory atmosphere by expogure in

a thin layer on a tray. Exposure time shall be kept to a minimum.

The sample shall be thoroughly mixed immediately before analysis, preferably by mechanical me

Duplicate det
the determin

erminations of moisture from the same test sample shall be conducted concurrentl
htion of the yield of benzene-soluble extract by the method specified in ISO 5068-2.

8 Preliminary adjustment of instrument

8.1 Adjust

Place an exti
to 70 ml of b
electrical poy
automatically
As the first d

ment of the extraction temperature

action thimble”with about 2 g of coal sample in the extraction chamber. Add
enzene to-the conical flask. Connect the flask to the extraction chamber. Switch
ber and_plissh down the programme button. The extraction-evaporation device will t
lowéred until the flask is immersed in the water bath and the water bath starts h
op.of condensed benzene drips from the condenser, adjust the temperature of the

At flhhnmonnn 1c b A ] [ 0 B o0 and +hn connln 1o Ao

ans.

y with

60 ml
pn the
hen be
pating.
water

oo
bath SO that the—ax TPPIMET

1 1 iR 1
atCOT UCTIZCTICTTS AU OTT T Tt/ Tt CO— O Tt It atrcr e Satrpre—T5-COTIT

bletely

immersed in benzene in the thimble. Record the temperature and fix the position of the temperature

controller. Th

is temperature should be readjusted for changed ambient temperature.

8.2 Selection of periods of extraction, rinsing and evaporation

In general, the suitable periods of extraction, rinsing and evaporation are, respectively, 180 min, 10 min
and 50 min. They can be readily adjusted with the corresponding timers. In the case of a high content of
benzene-soluble constituents in the sample or excessively low barometric pressure, etc., readjustment
of the extraction period may be necessitated in order to ensure the correct end-point of extraction,
which is to be judged by the colourlessness of the last drops of extract solution.

© IS0 2021 - All rights reserved
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8.3 Procedure

Transfer a mass of about 2 g (determined to the nearest 0,1 mg) of general analysis test sample to the
extraction thimble (6.2) and cover with a pad of absorbent cotton, which is fitted snugly on the wall of
the thimble.

Place the extraction thimble with sample in the extraction chamber (6.1).

Add 60 ml to 70 ml of benzene to a previously dried flask of known mass (determined to the nearest
0,1 mg).

Assemble the instrument.

Switch
perfor

T
t
he

w
fl4
dr

Af
b4
be
is

on the electrical power. Push down the programme button. The instrument will
m the experiment in accordance with the following sequence:

e extraction-evaporation device is lowered until the flask is immersed imthe wa
preliminary adjustment and the condenser is in an inclined position@ermitting j
ating of the water bath is started simultaneously.

Wihen the extraction temperature previously set is reached, the pump begins to cir

hter between the bath and the jacket of the extraction chambet. The benzene vay
1sk passes through the extraction chamber and reaches the'condenser, where it is c
ips onto the thimble. The extraction stage is thus in progress.

ter 180 min, or an otherwise set time, the pump stops-and extraction is finished. Hg
ck to the bath. The temperature of the extraction/chamber drops to a temperatursg
nzene vapour can only reach the extraction chamber and condenses there. Thus a

t

flask by the condensed benzene. This is the rinsing stage.

After 10 min, rinsing is finished. The .condenser is automatically changed to an invg

pqrmitting distillation. The pump wetks again so as to resume hot-water circulation
vgpour condenses in the condenser and flows to the receiver. The stage of evaporatio

After 50 min of evaporation isfintished, the extraction-evaporation system is elevated

pgsition, permitting the flask’/to be detached from the extraction chamber. The progi
tefminated.

t
i

(s

N
dn

Dé¢tach the flask with soluble residue. Dry it in the air oven (6.3) maintained at 105 °C

vacuum oven(6:3) maintained at 80 °C + 2 °C and about 50 kPa to constant mass
Lo cool to anmibient temperature.

TE Constancy in mass is considered to have been achieved when the difference betw
yingsidoes not exceed 0,001 g.

hutomatically

ter bath as in
efluxing. The

fulate the hot
our from the
bndensed and

t water flows
b at which the
Finsing action

achieved, by means of which the benzene-soluble extract adhered to the wall is wasled down into

rted position
The benzene
0 starts.

o the original
amme is thus

fo 110 °Corin
fter allowing

een successive

9

Calculation and expression o1 results

9.1 The yield of benzene-soluble extract, wg .4, in the general analysis test sample, expressed as a
percent, is given by Formula (1):

m,

©IS0 2

is the mass, in grams, of benzene-soluble extract;

is the mass, in grams, of the test sample;
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