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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 yield of distillation products by low temperature distillation, especially the yield of tar, forms the
basis for the classification of brown coal and lignite for use in low temperature carbonization.
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Brown coals and lignites — Determination of the yields
of tar, water, gas and coke residue by low temperature
distillation

1 Scope

This d
obtain

2 N

The fq
consti
undatg

prUTENt SpeTities amethod-for the determimation of the ytetdsof tar, water, gasanyg
ed from brown coal and lignite by distillation to a final temperature of 520 °C.

prmative references

llowing documents are referred to in the text in such a way that(some or all of
futes requirements of this document. For dated references, only the edition cite
bd references, the latest edition of the referenced document (in¢luding any amendm

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

metho

ISO 11

3 T

No ter]

1 for moisture in the analysis sample

70, Coal and coke — Calculation of analyses to differeritbases

rrms and definitions

Ims and definitions are listed in this document.

[SO and IEC maintain terminological databases for use in standardization at the following

[E
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4 Pi

The sa
The p
while
receiv
with t

C Electropedia: available at http://www.electropedia.org/

D Online browsing platfoymiavailable at http://www.iso.org/obp

rinciple

mple is heated in an aluminium retort to a temperature of 520 °C during a peri
roducts of deComposition pass into a water-cooled receiver. The tar and water a
baseous products pass to atmosphere. The coke residue remaining in the retort is
br and«its Contents are also weighed and the mass of the water in it determined by
bluene or xylene. The mass of tar is obtained by difference.
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coke residue

their content
1 applies. For
ents) applies.

Ct gravimetric

addresses:

bd of 80 min.
re condensed
weighed. The
 entrainment

ecomposition

of the coal. A separate determination of moisture in the coal is made so that the decomposition water
can be calculated.

The percentage of gas (plus errors) is obtained by subtracting from 100 the sum of the percentages of coke
residue, tar and total water. The results are reported on the “as analysed” basis and on the “dry” basis.

5 Reagents

5.1 Graphite paste.

Ground dry and made into suitable paste with water or thick lubricating oil.
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5.2 Xylene.

Boiling point 135 °C to 140 °C.

5.3 Toluene.

Boiling point 110 °C.

6 Apparatus

6.1 Retort.

Made of alumfinium, with the dimensions shown in Figure 1. With the cover fitted, its capacityswjth the
outlet tube sHall be 170 ml + 10 ml. The outlet tube shall be made of brass and its internal wall shall be

clean and poljshed. A new assembly shall be heated at 520 °C for 20 min before use.

If, through wear, the upper edge of the conical portion of the cover is below the top-surface of the fetort,
its free volume will be less than 160 ml and a new cover is required. The new(veérsize cover shall be
ground so thgt when fitted, the upper edge of the round portion is less than 7 mm above the top surface

of the retort. [[his will ensure that the free volume of the retort does not exceed 180 ml.

© ISO 2017 - All rights reserved
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Dimensions in millimetres
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MaterialShAluminium retort, aluminium content > 99 %
Volume of retort: 170 ml + 10 ml

Outlet tube: Brass

Key
screw thread

beprer bar:

depth'efhole for the thermometer

CONEFE
as in Figure 2 a)
as in Figure 2 b)

m m g O w >

Figure 1 — Retort

6.2 Furnace.

Heated either electrically or by gas. For electrical heating, a resistance wire furnace or a silicon carbide
rod furnace may be used.

© IS0 2017 - All rights reserved 3
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6.3 Thermocouple and millivoltmeter or nitrogen-filled mercury thermometer.
Calibrated and capable of indicating temperatures up to 550 °C.

A new thermometer shall be aged and then calibrated before use and shall be rechecked at intervals of
one month by comparing it with a standard thermometer in a manner approved by a national testing
authority:.

6.4 Receiver.

Round-bottomed glass flask, capacity 750 ml, with conical ground joint and with either long or short
neck depending on the method of connection to the retort (see Figure 2), provided with a rubber or
glass stopper.

Dimensions-in_milljmetres

21,2

102

b) j‘« 15,5

Key

1 retort with gas outlet tube 7  cooling bath

2 extent of heating furnace 8 outlet

3 gasoutlet tube 9  cold water

4  heatresistant stopper 10 glass adapter tube
5 level of cooling water 11 ground joint

6  receiver

Figure 2 — Arrangement of the receiver in the cooling bath
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6.5 Cooling bath.

The distance between the receiver and the walls of the bath is not less than 20 mm. The water flow
shall be adjusted to maintain a temperature of between 10 °C and 15 °C in the bath.

6.6 Distillation apparatus.

Composed of condenser, graduated tube for measurement of water and distillation flask. All parts are
connected by means of ground glass joints.

7 Preparation of test sample

Spread the laboratory sample on a tray and allow it to attain approximate moisture’equ
the atmosphere. Carefully crush the sample so that at least 90 % passes through’a s
apertyre while not more than 50 % passes through a sieve of 0,2 mm aperture, 4f the moi
of the crushed sample is still greater than 20 %, further air-drying should be catrried out

moist
contai
contai

NOTE
are not

greatef.

8 Pi

Weigh
smear

re content to between 10 % and 20 %. The test sample may be storedin a hermsg

her filled to more than 80 % of its capacity.

When samples are kept for longer than 1 week in containers which are not hermeti
entirely filled, the loss of tar yield can be up to 0,5 % and in“gertain cases, the loss can b

rocedure

to the nearest 0,05 g, about 50 g of the test.s@ample and transfer it completely to the
the conical portion of the cover with the graphite paste, replace the cover and seal

ilibrium with
eve of 1 mm
sture content
to reduce the
tically sealed

her. Alternatively, the sample may be kept for a period not longér-than 1 week in a stoppered

cally sealed or
e considerably

retort. Lightly
by rotating it.

Determine the moisture content of the test sdmple at the same time by the method given in ISO 5068-2.

Weigh
the re

the receiver and stopper to the‘riearest 0,05 g and connect the receiver to the
tort by means of either a heat-resistant stopper [see Figure 2 a)] or a glass

[see Figure 2 b)]. In the latter case,‘insert the brass outlet tube about 8 mm into the glass

and se
filter y
retort
necess
retort
or the
the ref

al it to it by means of a shont'length of rubber tubing. Wind the joint with cotton, a
aper or similar material and cool by a stream of water while the retort is being hea
in the furnace and the receiver in the cooling bath and ensure that the apparatus i
ary to pre-heat certain types of furnaces in order to reach 220 °C within 10 min of

ground joint’shdll not touch the water. Start the flow of water through the cooling
ort according to the specification of Table 1.

Table 1 — Specification of heating the retort

butlet tube of
adapter tube
adapter tube
bestos, linen,
ted. Place the
gastight. It is
inserting the

and the receiyer<shall be immersed in the cooling bath as far as possible, but the rfibber stopper

bath and heat

Time from start Temperature
min °C
10 220
20 310
30 380
40 440
50 480
60 505
70 520
80 520

Maintain the rate of heating within the limits shown in Figure 3.
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temperature graph against time

NP X

limits
NOTE1  Total time for low tempetature distillation between 20 °C and 520 °C: 80 min.

NOTE 2  Effdctive time for lewytémperature distillation between 310 °C and 520 °C: 60 min.
Figure 3 — Schedule of heating

At the end of the.above period, stop the heating and remove the retort from the furnace with the rgceiver
still connected
into the receiver. Disconnect the receiver from the retort and, if necessary, transfer the remaining tar
from the outlet tube into the receiver with a small spatula. Only a very small residue of tar will be found
in a clean smooth brass tube. Close the receiver and the outlet tube of the retort with stoppers and cool
the retort to room temperature. Remove the coke residue carefully and weigh it to the nearest 0,05 g in
a previously counterpoised weighing bottle.

All & 4 Jq £ WAy H 4 11 41 4 11 o o 4] el o1 ‘.A.'lld
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Wipe off adhering water from the outside of the receiver and re-weigh to obtain the mass of the tar plus
total water. Add 200 ml of toluene or xylene to the receiver and determine the total water content by
entrainment using the distillation apparatus (6.6).
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