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BS 2000-195:1998

National foreword

This British Standard supersedes BS 2000-195:1993 which is withdrawn.

The UK participation in its preparation was entrusted to Technical Committee
PTI/13, Petroleum testing and terminology, which has the responsibility to:

— aid enquirers to understand the text;

— present to the responsible international/European committee any enquiries
on the interpretation, or proposals for change, and keep the UK interests
informed,

— monitor related international and European developments and promulgate
them in the UK.

A list of organizations represented on this committee can be obtained on request to
its secretary.

The Institute of Petroleum publishes and sells all parts of BS 2000, and
all BS EN petroleum test methods that would be part of BS 2000, both in
its annual publication “Standard methods for analysis and testing of
petroleum and related products and British Standard 2000 parts” and
individually.

Further information is available from:

The Institute of Petroleum, 61 New Cavendish Street, London W1M SAR.
Tel: 020 7467 7100. Fax: 020 7255 1472.

Cross-references

The British Standards which implement international publications referred to in this
document may be found in the BSI Standards Catalogue under the section entitled
“International Standards Correspondence Index”, or by using the “Find” facility of
the BSI Standards Electronic Catalogue.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, pages 195.1 to 195.10,
an inside back cover and a back cover.

The BSI copyright notice displayed in this document indicates when the document
was last issued.

This British Standard, having Amendments issued since publication
been prepared under the
direction of the Sector Amd. No. Date Comments

Committee for Materials and
Chemicals, was published under
the authority of the Standards
Committee and comes into effect
on 15 February 2000
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IP IP 195/98 45.[” ASTM D 1078-95

BS 2000 : Part 195 : 1998

Determination of distillation characteristics of volatile

organic liquids

This standard does not purport to address all of the safety problems associated with its use. It is
the responsibility of the user of this standard to establish appropriate saftey and health practices
and determine the applicability of regulatory limitations prior to use.

1

This test method specifies a procedure for the labora-
tory distillation of organic liquids boiling between 30 °C
and 300 °C which are chemically stable during the dis-
tillation process. It is applicable to organic liquids
such as hydrocarbons, oxygenated compounds,
chemical intermediates, and blends thereof.

Scope

This test method provides a measurement of the dis-
tillation range and empirical values of residue, recov-
ery, capacity and loss on heating, all of which proper-
ties may affect the efficiency of processes using
organic liquids as solvents.

2 Normative references

The following normative documents contain provi-
sions which, through reference in this text, constitute
provisions of this standard. For dated references,
subsequent amendments to, or revisions of, any of
these publications do not apply. However, parties to
agreements based on this standard are encouraged
to investigate the possibility of applying the most
recent additions of the normative documents indi-
cated below. For undated references, the latest edi-
tion of the normative document referred to applies.

1ISO 3170 : 1988, Petroleum liquids - Manual sampling.

IP 123/93, Determination of distillation characteristics
of petroleum products.

Appendix A
ASTM E 1-95, Specification for ASTM thermometers.

3

For the purposes of this standard, the following defi-
nitions apply:

Definitions

3.1 initial boiling point: Thermometer reading (cor-
rected) that is observed at the instant that the first drop of
condensate falls from the lower end of the condenser tube.

3.2 dry point: Thermometer reading (corrected)
that is observed at the instant that the last drop of

195.1

liquid evaporates from the lowest part of the distilla-
tion flask. Any drops or film of liquid on the side of
the flask or on the thermometer are disregarded.

3.3 final boiling point: Maximum thermometer
reading (corrected) obtained during the test.

NOTE 1 - This usually occurs after the evaporation of all
liquid from the bottom of the flask.

NOTE 2 - Synonyms of ‘'maximum temperature’ or ‘end
point' are frequently used.

3.4 end point 5 minutes: Thermometer read-
ing (corrected) obtained 5 min after 95 ml of dis-
tillate has been recovered if no dry point or final
boiling point occurs.

3.5 decomposition point: Thermometer reading
(corrected) that coincides with the first indications of
thermal decomposition of the liquid in the flask.

4

A test portion of 100 ml of sample is distilled
under the conditions specified in this standard, in
particular at a distillation rate that equilibrates the
temperature of the mercury in a partial immersion
thermometer with the vapour of the refluxing
liquid before the vapour enters the side arm of the
distillation flask. The observed vapour tempera-
tures are corrected to standard atmospheric pres-
sure, and any residue in the flask is measured.

Principle

5

5.1

Apparatus

General

The assembly of the apparatus and general
layout shall be as described in IP 123, with the
exception of the distillation flask and temperature
sensor. For narrow-range (less than 2 °C) liquids,
an electric heater may only be used if it has been
proven to give results comparable to when using
a gas heater. Annex A gives precautions against
superheating, and is part of this standard. Annex
B gives a discussion on the use of electric
heaters, and is for information.
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DISTILLATION RANGE OF VOLATILE LIQUIDS, IP 195

NOTE 4 - It is far more important that the greatest volume

5.2 Distillation flask
of mercury be immersed in the refluxing zone than the

Of 200 ml capacity, made of borosilicate glass and immersion mark on the thermometer be placed at any
conforming to the dimensions given in figure 1. specific point.

NOTE 3 - Liquid superheating in a new flask may be pre- AEINFORCING BEAD

vented by depositing a small amount of carbon in the

bottom of the flask. This may be accomplished by heating 02210

and decomposing a pinch of tartaric acid in the bottom of
the flask. The flask is then prepared for use by washing
with water, rinsing with acetone and drying. T—— —

i

|

|

176 -182

5.3 Temperature sensors

W oz

One of the partial immersion mercury-in-glass
thermometers shown in table 1 appropriate to the

material under test, or an alternative thermome- |
ter listed in the material specification. All ther- S S
mometers shall conform to their own specifica- 6t
tion, as given in Appendix A and ASTM E1.

'

Alternative temperature sensors are satisfactory Figure 1 - 200 ml distillation flask
provided that it is demonstrated that the immer-

sion and temperature lag effects have been suit- Table 1 - Mercury-in-glass thermometers for
ably emulated. distillation of volatile organic liquids

5.4 Barometer
Temperature range Thermometer number"

Pressure measuring device capable of measuring P ASTM
local station pressure with an accuracy of 0,1 kPa or
better, at the same elevation relative to sea level as -5°C to 300 °C 62C? 2C?
the apparatus in the laboratory. Do not take readings 2°C to 52°C 77C 37C
from anerouc.j baromet'ers, such as those used at 24°C to 78°C 78C 38C
weather stations or airports, as these are precor- ) 3
rected to give sea level readings. 48°C to 102°C 79C 39C
72°C to 126 °C 80C 40C
6 Sampling 95°C to 255°C 82C? 42C
. . 123°C to 177 °C 83C 102C
Unless otherwise specified, samples shall be taken by . .
the procedures specified in ISO 3170. 148°C to 202°C 84C 103C
173°C to 227 °C 85C 104C
7 Preparation of apparatus 98°C to 252°C 86C 105C
71 ¢ d dev th p tube b bbi 223°C to 277°C 87C 106C
. ean and dry the condenser tube by swabbin
M v J 248°C to 302°C 88C 107C

with a piece of soft lint-free cloth attached to a wire or
cord, or by any other suitable means. 1) Both bore corrections and either ice or steam
standardization corrections are recommended.

7.2 Use the thermometer listed in the material

specification for the product under test, or if no 2) These thermometers have more temperature lag than
thermometer is specified, select one from table 1 the others listed, and are not satisfactory for use with
with the smallest graduations that will cover the narrow-boiling range liquids.

entire distillation range of the sample. Centre the
thermometer into the neck of the flask through a

tight-fitting stopper, so that the upper end of the 7.3 Insert the vapour tube of the distillation flask
contraction chamber (or bulb if an IP 62C/ASTM 2C into the condenser, making a tight connection with a
thermometer is used) is level with the lower side well-rolled cork or silicone rubber stopper. Adjust the
of the vapour tube at its junction with the neck of position of the flask support board, of the appropriate

the flask (see figure 2). type and diameter (see IP 123 and table 2) so that the

195.2
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D'STILLATION RANGE OF VOLATILE LIQUIDS, IP 195

neck of the flask is vertical and the vapour tube
extends 25 mm to 50 mm into the condenser tube.
Ensure that the bottom of the flask sits firmly and cen-

trally in the flask support board.

NOTE 5 - For low-boiling materials, cool the apparatus to

ambient temperature before starting the test.

denser bath to be within the range for the appropriate
product group, as shown in table 2. When distilling
pure compounds, always ensure that the condenser
bath temperature is above the crystallizing point of
the compound.

7.5 Adjust the temperature of the sample and
graduated cylinder to be within the range for each
product group, as shown in table 2.

QFL—\
ﬁ

— =

Figure 2 - Position of thermometer in distillation flask

7.4  Adjust the temperature of the water in the con-
p —
’_\4 __4
\/

Table 2 - Sample and test conditions
Group 1 2 3 4
Sample IBP, °C <50 50to 70 71to 150 >150
Diameter of hole 32 32 32 38
in flask support
board, mm

| Temperatureof 0to3 10t020 20to30 20 to 30
sample and
graduated cylinder
for charging, °C
Condenser bath 0to3 0to 10 25t0 30 35to 50
temperature, °C
Temperature of 10t0 20 10to 20 Ambient Ambient
graduated cylinder
for recovery, °C
Time from first 5t010 5to10 5to 10 10 to 15
application of heat
to IBP, minutes

195.3

8 Procedure

8.1 Measure 100 ml = 0,5 ml of sample into the
graduated cylinder at the temperature specified in
table 2.

Remove the distillation flask from the prepared appa-
ratus and transfer the test portion directly into the
flask allowing the graduated cylinder to drain for 15 s
to 20 s. Ensure that no liquid enters the vapour tube
of the distillation flask.

NOTE 6 - For viscous liquids, a longer drainage period
may be necessary to complete the transfer of test portion
to the distillation flask, but the drainage time should not
exceed 5 min.

8.2 Connect the flask to the condenser and insert
the thermometer as described in 6.2 and figure 2.

8.3 Place the graduated cylinder, without drying,
at the outlet of the condenser tube in such a position
that the condenser tube extends into the graduated
cylinder by at least 25 mm, but does not extend below
the 100 ml mark, and does not the wall of the gradu-
ated cylinder. If the sample under test is of Group 1 or
Group 2, immerse the graduated cylinder in a trans-
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