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THIS BRITISH STANDARD, having been approved by the
Plastics Industry Standards Committee and endorsed by the
Chairman of the Chemical Divisional Council, was published

under the authority of the General Council on 6th March,
1964.

The Institution desires to call attention to the fact that this
British Standard does not purport to include all the necessary
provisions of a contract,

In order to keep abreast of progress in the industries
concerned, British Standards are subject to periodical review.
Suggestions for improvements will be recorded and in due
course brought to the notice of the committees charged with
the revision of the standards to which they refer.

A complete list of British Standards, numbering over 4000,
indexed and cross-indexed for reference, together with an
abstract of each standard, will be found in the Institution’s
Yearbook,

British Standards are revised, when necessary, by the issue either
of amendment slips or of revised editions, It is important that
users of British Standards should ascertain that they are in
possession of the latest amendments or editions. '

The following B.S.I. references relate to the work on this standard:
Committee references PLC/17 and PLC/17/3 ’
Draft for comment D 62/10522
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CO-OPERATING ORGANIZATIONS

The Plastics Industry Standards Committee, under
whose supervision this British Standard was prepared,
consists of representatives from the following Govern-
ment departments and scientific and industrial
organizations:

*Admiralty
Board of Trade
*British Electrical and Allied Manufacturers Associjation
*British Plastics Federation
D.S.LR.—Building Research Station
*Electrical Research Association
Electronic Engineering Association
*Engineering Equipment Users® Association
*Ministry of Aviation
Oil Companies Materials Association
*Post Office
Plastics Institute
Royal Institute of Public Health and Hygiene
*Rubber and Plastics Research Association of Great Britain
Society of Motor Manufactuarers and Traders Ltd.

Surface Coating Synthetic Resin Manufacturers’ Association
*War Office

The Government departments and scientific and indus-
trial organizations marked with an asterisk in the
above list, together with the following, were directly
represented on the committee entrusted with the
preparation of this British Standard:

British Colour Makers® Association

British Man-made Fibres Federation

British Society of Rheology

Packaging Films Manufacturers® Association

Printing, Packaging and Allied Trades’ Research Association
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BRITISH STANDARD SPECIFICATION FOR

CONCENTRATION GRADIENT DENSITY
COLUMNS

FOREWORD

This British Standard has been prepared under the authority of the Plastics
Industry Standards Committee.

Density gradient columns are columns of liquid the density of which increases
uniformly from top to bottom. They enable the density of solids to be measured
conveniently and accurately with only a small specimen against the position of
previously calibrated floats, The absolute accuracy attainable is limited only by
the accuracy to which the various parameters are known or can be controlled,
but the accuracy of differences in density is very much better than the absolute
accuracy as most of the experimental errors affect each specimen in the same
way. Density gradient columns are particulatly useful (2) for small samples;
(b) when the density is less than I g/ml; (c) when density differences are required.

Density gradients can be obtained with either a temperature or a concen-
tration gradient. The former are the more stable but are not convenient when
the density at a specific temperature is required. This British Standard deals
with density gradient columns obtained with a concentration gradient and
controlled at a prescribed temperature,

SPECIFICATION

SCOPE

1, This British Standard specifies requirements for concentration gradient
columns for the determination of density of solids at a prescribed temperature.
The method will give an absolute accuracy of 1-0 per cent of the range of the
column or better, and a differential accuracy of 0-2 per cent of the range of the
column or better. Additionally, two suitable methods of preparing such columns
and information on the use of the columns are included in the Appendices.

TEMPERATURE OF CALIBRATION AND OF TEST

2. During calibration and testing, the column shall be maintained at the stipu-
lated temperature, norpxally 23°C, subject to a tolerance of - 0-1 degC unless
otherwise stated in the relevant materials specification.

DIMENSIONS OF COLUMN

3, The internal diameter of the column shall be not less than 4 cm, The internal
height of the column shall be between 75 and 100 cm. If one of the methods of

4
Documents

-

Full document details: BS 3715:1964


http://www.avadocuments.com/doc/bs-3715-1964
http://www.avadocuments.com/doc/bs-3715-1964

BSI BS%3715 b4 B 1b24LLY D11L558 & HE

B.S. 3715 1964

filling described in Appendix B is to be used, the internal diameter should not
exceed 5 cm.

PREPARATION OF COLUMN

4. The working range of gradient columns shall be chosen to give the required
accuracy. Practical difficulties may arise if ranges below 0-02 g/ml or above
02 g/ml are used.

The liquids used shall be miscible with each other and shall not affect the
material of which the density is to be measured. They shall be reasonably trans-
parent, preferably of low volatility and viscosity and their densities shall be such
as to cover the required density range*, The column shall be filled in such a
way as to give a gradient column of the required range; two detailed methods of
preparation are given in Appendix B.

FLOATS

5. Not less than 8 approximately spherical glass floats, about 5 mm in diameter,
shall be used to cover the desired range. The apparent densities of the floats at
the stipulated temperature shall be known to the nearest 0-0001 g/ml, The
apparent densities of the floats which shall be determined as describedlin Appen-
dix A, shall be substantially uniformly distributed over theJrange.

WORKING LENGTH OF COLUMN

6. The working length of the column shall be not less than 50 cm and shall
embrace not less than 8 floats. The relative positions of the floats shall comply
with the requirements of Clause 7. -

CALIBRATION

7. The clean floats shall be gently placed in the column which is maintained at
the test temperature, Their surfaces shall be free from visible air bubbles. After
at least 12 hours the height of the centre of volume of each float above areference
level shall be determined with a cathetometer and plotted against its density. A
smooth curve shall be drawn through the points so obtained without extra-
polation and shall have the following properties:

(i) it shall be monotonic.

* Columns have been successfully prepared from the following liquids:
. Liquids Density range (g/ml)
Ethanol and water 0:8-1
Petroleum fraction or
ethanol and carbon

tetrachloride 0-8-1-6
Water and calcium
nitrate I -1-6
Carbon tetrachloride
fi 62+
and bromoform 1:6-2-9 Documents
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(if) it shall have no discontinuity in the curve itself or in the slope of the
curve,

(iii) it shall have not more than one point of inflexion.

If the height of any float deviates more than 05 per cent of the working
length of the column from the height indicated by the curve then its apparent
density shall be checked and its position replotted. If it is still impossible to
draw a smooth curve through 8 consecutive points within the specified deviation
the column shall be discarded. It shall also be discarded if the maximum slope
of the curve is more than 1+5 times the minimum slope.

A column will deteriorate through natural diffusion accelerated by use but
may be expected to last a few months when used with normal care. When it no
longer fulfils the criteria given above, it shall be discarded.
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