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Foreword

BS 2000 comprises a series of test methods for petroleum and its products that have been published previously by the
Institute of Petroleum (IP) and have been accorded the status of British Standards. Each method should be read in
conjunction with BS 2000 : Part O ‘General introduction’, which gives details of the BSI/IP agreement for publication
of the series, lists more than 60 methods scheduled to be published in this way in 1982 and 1983, and provides general
information on safety precautions, sampling and other matters.

The numbering of the other Parts follows that of the corresponding methods published in ‘IP Standards for petroleum
and its products, Part 1 Methods for analysis and testing’. BS 2000 : Part 191 is thus identical with IP 191/65 which was
reapproved in 1981. A previous edition of this IP method was published in A5 format as BS 4717*, which has now been
re-numbered and issued in the BS 2000 series and incorporates the technical and editorial changes that have been made
to the previous edition, including the replacement of the asbestos flask support board by a heat resistant ceramic board,
and the presentation of data in table 1 and clause 7 in millibars as well as in millimetres of mercury. It is intended to
issue further revisions when necessary in line with any technical changes that may be made in subsequent editions of this
IP method.

Caution. Attention is drawn to the safety precautions mentioned in Part O of this British Standard.

NOTE. The titles of the publications referred to in this Part of this British Standard are listed on the inside back cover.

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

*Now withdrawn.
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Method (identical with IP 191/65(81)1)

SCOPE
1. This method is intended for use in the distillation of natural gasoline.

SUMMARY OF METHOD

2. 100 ml of sample are distilled at atmospheric pressure without fractionation,
and readings are taken of the vapour temperatures corresponding to the amounts
distilled.

APPARATUS
3. The apparatus shall consist of the following. All items listed in paragraph (a)
to (¢) and (e) shall conform to the specifications given in ASTM D86-IP 123:

(a) Flask — standard 100 ml distillation flask.

(b) Condenser and Cooling Bath.

(¢) Shield —type 1 or 2.

(d) Flask Support — heat resistant ceramic board with 1}in (32mm) dia hole.

(e) Graduated Cylinder.

(f) Gas Burner — so constructed that heat can be obtained to distil the
product at the rate specified. The flame shall never be so large that it spreads over
a circle of diameter greater than 4}in (115 mm) on the under surface of the
asbestos board. A sensitive regulating valve and gas pressure governor are
desirable adjuncts, as they give complete control of heating.

(g) Electric Heater — an electric heater may be used instead of the gas burner
and shall be capable of bringing over the first drop within the time specified in
Section 6 (@) when started cold, and of continuing the distillation at a uniform
rate. (A heater of low-heat capacity, adjustable from O to 750 W, has been found
satisfactory.) When an electric heater is employed the portion of the shield above
the board shall be the same as with the gas burner, but the part below the board
may be omitted.

(h) Thermometer — having range as shown below and conforming to the
requirements prescribed in ASTM specifications E1 or in the specifications for IP
Standard Thermometers:

Thermometer No.
Temperature Range ASTM 1P

Minus 2 to 300°C 7C 5C
30to 580°F TF

SAMPLING

4. Samples should be collected in a previously cooled bottle, preferably by
immersing the bottle in the liquid, where possible, and discarding the first sample.
Where immersion is not possible the sample should be drawn off into a previously
cooled bottle in such a manner that agitation is kept at a minimum. The bottle
shall be closed immediately with a tight-fitting stopper, and placed in an ice bath
or refrigerator capable of bringing the gasoline to a temperature of not less than
32°F (0°C), nor more than 40°F (4.5°C).

' Under the standardization procedure of the ASTM, this method is under the jurisdiction of the
ASTM Committee D—2 on Petroleum Products and Lubricants.
In the IP, this method is under the jurisdiction of the Standardization Committee.
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NOTE to clause 3. BS 2000 :
Part 123 (formerly BS 4349)
is identical with IP 123.

NOTE to 3(f). The reference to an
‘asbestos board’ (line 4) should be
read as ‘heat resistant ceramic
board’.

NOTE to 3(#). The detailed
specification for IP thermometer
5C is given in BS 2000 : Part 0 :
Addendum 1.
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PREPARATION OF APPARATUS

5.(a) Fill the condenser bath with cracked ice? and add enough water to cover
the condenser tube. Maintain the temperature between 32 and 34°F (0 and 1°C).
Agitation with air greatly aids in maintaining the required temperature range.

(b) Swab the condenser tube to remove any liquid remaining from the previous
test. A piece of soft, lint-free cloth attached to a cord or copper wire may be used
for this purpose.

(¢) Measure a 100 ml sample in the 100 ml graduated cylinder at 32 to 40°F
(0 to 4.5°C) and transfer it directly to the distillation flask. Both the flask and the
graduated cylinder shall have been cooled to a temperature between 32 and 40°F
(0 and 4.5°C) before use. Do not permit any of the liquid to flow into the vapour
tube.

(d) Make a record of the room temperature at the time of each distillation. The
heating apparatus including the shield and flask support shall be at room
temperature at the start of each distillation.

(e) Fit the thermometer (previously cooled to a temperature of 32 to 40°F (0
to 4.5°C) and dried) tightly into the flask with a suitable cork so that it will be in
the middle of the neck, and so that the lower end of the capillary tube is on a level
with the inside of the bottom of the vapour outlet tube at its junction with the
neck of the flask.

(f) Place the charged flask in the 13 in (32 mm) opening in the 6 by 6 in (150
by 150 mm) heat resistant ceramic board with the vapour outlet tube inserted into
the condenser tube. a tight connexion must be made by means of a cork through
which the vapour tube passes. Adjust the position of the flask so that the vapour
tube extends into the condenser tube not less than 1 in (25 mm) nor more than
2 in (50 mm).

(g) Place the graduated cylinder used in measuring the charge, without drying,
at the outlet of the condenser tube in such a position that the condenser tube shall
extend into the cylinder at least 1in (25 mm), but not below the 100 ml mark.
Immerse the cylinder up to the level of the outlet of the condenser tube in a
transparent bath maintained between the temperatures of 32 and 34°F (0 and
1°C). Cover the top of the cylinder closely during the distillation with a piece of
blotting paper, or its equivalent, so cut as to fit the condenser tube tightly. A lead
washer, or other suitable material, resting on the blotting paper is a convenient
accessory as it serves to hold the paper tightly against the top of the cylinder and
also provides the additional weight necessary to overcome the buoyant effect of
the liquid in the cooling bath.

PROCEDURE

6.(a) When everything is in readiness, apply heat immediately at a uniform
rate, so regulated that the first drop of the condensate falls from the condenser in
not less than 2 min nor more than 5 min. When the first drop falls from the end of
the condenser, move the receiving cylinder so that the end of the condenser tube
shall touch the side of the cylinder. Then regulate the heat so that the first 10 ml
of distillate shall be recovered in not less than 3 min nor more than 4 min.
Thereafter, maintain the rate of distillation uniformly at not less than 4 ml per min
nor more than 5 ml per min. Record the reading of the distillation thermometer
when the level of the distillate reaches each 10 ml mark on the cylinder. In case a
product is being tested to ascertain whether or not it conforms with a given
specification, make and record all necessary observations, whether or not they are
included in the series ordinarily employed by the laboratory making the test.

(b) When the liquid residue in the distillation flask is approximately S ml, the
heat may be increased because of the presence of heavy ends which have
relatively high boiling points. However, do not make any further increase of heat
after this adjustment. The 4 to 5 ml rate cannot always be maintained from this
point to the end of the distillation, but in no case should the period between the
point when approximately 5 ml of the liquid remains in the flask and the end point
be more than S min.

(c) Continue the heating until the mercury reaches a maximum and starts to
fall consistently after the bottom of the flask has become dry. Record the highest
temperature observed on the distillation thermometer as the maximum
temperature, or end point.
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