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Dersity of Liquids and Solids
INTRODUCTION
1. This guideline is aevised version of theriginal Guideline 109 which was adoptedli®81.

There are ndlifferences of substance between this andl@&1 version.Mainly theformat has been
changed. The revision was based on the EC method "Relative Density" (1) published in 1992.

INITIAL CONSID ERATIONS

2. Most methods for determining the density of liquids and solids are the objetroational

and national statards. This gideline lists these methodsyigg only avery siccinct description of

them, and the reader is referred to the standards which are listed in the appendix. Some other methods
mentioned in the gideline are takefrom the scietific literature, and again only succincfarmation

is given on those methods. The fundataéprinciples can bdound in reference 2.

DEFINITIONS AND UNITS

3. The densityp, of a substance is the quotient of its mass and its volume anpréssxd in
S| units of kg/m.

REFERENCE SUBSTANCES

4. Reference substances do neea to be employed when inveatigg a substance. They
serve primarily to check theperformance of a methoflom time to time as el as toallow
comparisorbetween radts of different methods.

PRINCIPLE OF THE METHODS

Hydrometer (a buoyancy method for liguids)

5. Hydrometers are weighted glass floats which sink into the liquid to a depth dependent on the
density. The density is read at the level of the liquid on a calibrated stem extgbalregthe liquid.
The dynamic viscosity of the liquid to be investigated should no¢exk 5 Pa s.
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Hydrodatic balance (a buoyancy method for liguids and solids)

6. The density of a solid is derivéidm thedifference in weight between a sal@ in air and
in a liquid of known density (e.g. water). The density thus measured is only representative of the
particular sample employed (bulk density).

7. For the determination of detysof liquids, a solid body of knowwolume is weighed first
in air and then when immersed in the liquid. The dynamic viscosity of liquids to be investigated,
should not exceed 5 Pa s.

Immersed body method (a buoyancy method for liquids)

8. A vessel containing a sate of the liquid test substance is placed dralance and weighed.
Then, a body of knowrolume (gerrally a sphere adpproximately 10 cmi made of retal), which

is clanped to a stand dependenfrom thebalance, isimmersed in the liquid. Taetion exerted by

the immersed body on thmlance cannot be distinguishieam that of afreely floating body with a
volume idetnical with that of the immersed body andving the deriy of the srroundingliquid.

The density of the liquid is obtained dividing the gain in weightlue to the immersion of the body
by the known volume of theody. The method is applicable to liquids with a dynamic viscosity
below 20 Pa s (3).

Pycnometer (liquids and solids)

9. The density is calculateftom the difference in weight between thill and empty
pycnorreter and itsyolume. In the case diquids, the dynamic viscosity should not be above 500
Pa s.

Air_conparison pycnometer (solids)

10. The volume of a sgoie of the solid is measured in air or in an inert gas in a calibrated
cylinder of variablevolume.After concluding thevolume measurement, the gale is weighed.

Oscillating dersitimeter (liquids)

11. A mechanical oscillator, constructed in floem of a Utube, is vibrated at its resonance
frequency which depends on its mass. Introducing glsachanges the resonarfoequency. The
apparatus has to be calibrated with two liquids of known density. The liquids should preferably be
chosen such that their densities span the range into which the liquid under atioedtidls. The
method is applicable to liquids with a dynamic viscobigjow 5 Pa s (4)(5)(6).

TESTCONDITIONS

12. The test is done at constant temperature, preferaBly’@ Duplicate measements are
required.

DESCRIPTION OF THE METHODS

13. For the techinal details of apparatus and procedures the standards listed apphedix
should be consulted.
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TESTREPORT
14. The test report must include tfedlowing information;
- method used,;
- chemicalidentity and impuritiegpreliminary purification step, if any);
- estimatedaccuracy;
- density (the mean of at least two maaments whichare in the range of the estimated
accuracy);
- all information and rerarks relevant for the interpretation of the results, especially with
regards to impurities and physical state of the substance).
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Hydrometer

ASTM D 1298
BS 4714

DIN 12790
DIN 12791
DIN 12793

ISO 387
ISO 649-1

ISO 649-2

Hydrodatic balance

for solid substances

NF T 20-049

for liquid substances
ASTM D 941-55
ASTM D 1296-67
ASTM D 1481-62

DIN 51757

ISO 758
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APPENDIX

LISTOF STANDARDS

Density, specific gravity or APl gravity of crudetroleum
and liquid petroleum products bydrometer method

Density, specific gravity or APl gravity of crugketroleum
and liquid petroleum products bydrometer method

laborgerate aus Glasirdometer. Grundlagenfir Bau und
Justierung

laborgerate aus Glas; Dichte-Araoneter. Allgemeine
Anforderungen

Llaborgerate aus GlasSucharaorater fr Vormessung und
rohe Betriebs-messung

Hydroneters -Principles of consuction andadjustment
Density ydrometers for general purposes - Specification

Density ydrometers for general purposes - Test methods and
use

Chemical products for industrial usBetermination of the
density of solids other than powders and cellular products

Prifung von Mimraldlen und verwandten Stoffen.
Bestimmung deDichte

Liquid chemical productdetermination of derty at 20°C

4/5



OCDEOECD 109

Immersed body method

DIN 53217 Teil 3: Lacke, Austrichstoffe und &ahnliche
Beschichtungsstoffe, Bestimmung dgichte. Tauchkdrper-
Verfahren
cnometer
ISO 3507 Pyknometers
NF T 20-053 Chemical products for industrial useDetermination of

density of solids in powder and liquids
for liquid substances

BS 4699 Method for determination ofpecific gravity and density of
petroleum products (graduated bicapillangycnoneter
method)

BS 5903 Methodfor determination ofelative density and density of
petroleum products by the capillary-stoppemgtnoneter
method

DIN 12797 Laborgerate aus GlaRyknomneter nachGay-Lussac (for non-
volatile liquids which are not too viscous)

DIN 12798 Laborgerate aus Gla®?yknoneter nach Ipkin (for liquids
with a kinematic viscosity of less than“16v s* at 13C)

DIN 12806 Laborgerate aus GlaRyknometer nach Hubbard (for weus
liquids of all types which do notave too high aapour
pressure, in particular also fpaints, varnishes and bitumen)

DIN 12809 laborgerate aus GlasPyknoneter mit eingesdiiffenem
thermometer uneiten Kapillare (for liquids whichare not
too viscous)

DIN 53217 Teil 2: Lacke, Austrichstoffe wund &hnliche
Beschichtungsstoffe Bestimmung dBichte. Pyknoreter-
Verfahren

ISO 758 Liquid chemical products for industrial usBetermination

of density at 20°C
for solid substances

ISO 901 Aluminum oide primarily used for the production aluminum
-Determination of almdute density
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