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THE DENSITY, OR MORE PRECISELY, THE
VOLUMETRIC MASS DENSITY, OF A SUBSTANCE
IS ITS MASS PER UNIT VOLUME. FOR A PURE
SUBSTANCE THE DENSITY HAS THE SAME

NUMERICAL VALUE AS ITS MASS CONCENTRATION.

DIFFERENT MATERIALS USUALLY HAVE DIFFERENT
DENSITIES.

object totally
immersed in
water

SPECIFIC GRAVITY

SPECIFIC GRAVITY IS THE RATIO OF THE DENSITY
OF A SUBSTANCE TO THE DENSITY OF A
REFERENCE SUBSTANCE; EQUIVALENTLY, IT IS
THE RATIO OF THE MASS OF A SUBSTANCE TO
THE MASS OF A REFERENCE SUBSTANCE FOR
THE SAME GIVEN VOLUME.

Sample Airat T=20 °C, p = 1013 mbar

True Density p [g/cm?] 0.00120
Specific gravity SG*/zo 0.00120
Specific gravity SG*/a 0.00120
Apparent specific gravity SGa,,*%/20 0

Table 2: Comparison of air and water density units at 20 °C

Waterat T=20 °C

0.99820
1
0.99823
1
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Measurement
device

Can be used for

« Liquids

T « Powder
« Granules
m -

—— « Solids

Hydrostatic
halances

« Liguids

Digital density
meters (benchtop)

« Liquids

Digital density

meters (portable)
[26]

Advantages

Highly accurate

Highly accurate

Easy to operate

Small size

Low sample required

Low solvent volume required for
cleaning

Easy to clean

Possible to automate sample
filling

Data transfer and storage

Filling checks and alerts given

Highly accurate

Easy to operate

Portable

Small size

Low sample reqguired

Low solvent volume required for
cleaning

Easy to clean

Data transfer and storage

Disadvantages

« Large size

« Highly sensitive to temperature
(requires air-conditioned room)

s Time-consuming to operate

s Requires skilled operator

Cell may break if dropped
accidently

Measurement
device

Hydrometers

i

Pycnometers

Gas pycnometers

Can be used for

s Liquids

+ Liquids

« Solids

Advantages

« Low cost
« Small size

« Low cost

« Small size

« Accurate
« Robust

« Small size

Disadvantages

Easily broken

Requires relatively high sample
volume

Requires high solvent volume
for cleaning

Tedious cleaning routine

Errors reading off the result

Easily broken

Requires relatively high sample
volume

Requires high solvent volume
for cleaning

Tedious cleaning routine

Errors reading off the result

Requires regular calibration
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https://wiki.anton-paar.com/en/density-and-density-measurement/#indepth-measuring-density-with-a-digital-density-meter
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CLEANING

Remove the sample

WATER CHECK from the measuring
cell right after the ‘
Perform a water measurement,
check every day X and clean your
prior to your instrumenf|'egularly.

measurements.

i) 45 S

/ ~
&)

9
£

¥

ADJUSTMENT

If the water check
fails and cleaning
does not help,
perform an air/water
adjustment.

PRV S

12
&

i

SAMPLE SAMPLE FILLING
PREPARATION

I

¢

Fill the measuring
cell carefully and

To get reproducible
without bubbles.

results prepare your
samples with care
and the same way
every time.
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Video:
Manual to Digital Density Measurement

Video:
How to Measure the Density of Gold
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. https://www.npl.co.uk/products-services/force-pressure-mass-density/density-measurement

https://www.mt.com/de/en/home/applications/Application_Browse_Laboratory_Analytics/Density/density-

measurement.html?smartRedirectEvent=true

https://www.mt.com/de/en/home/applications/Application_Browse_Laboratory_Analytics/Density/density-

measurement.html?smartRedirectEvent=true##measurement

https://www.biolinscientific.com/measurements/density

https://wiki.anton-paar.com/en/density-and-density-measurement/

https://www.anton-paar.com/us-en/density-

redefined/?utm_source=brochure&utm_medium=print&utm_campaign=hqg_gc.density.2019

/.
8.

Q.

https://wiki.anton-paar.com/en/density-and-density-measurement/good-density-measurement/

https://www.anton-paar.com/us-en/density-

redefined/?utm_source=brochure&utm_medium=print&utm_campaign=hq_gc.density.2019

https.//www.truedyne.com/density-measurement-basics-part-1/?lang=en



https://www.npl.co.uk/products-services/force-pressure-mass-density/density-measurement
https://www.mt.com/de/en/home/applications/Application_Browse_Laboratory_Analytics/Density/density-measurement.html?smartRedirectEvent=true
https://www.mt.com/de/en/home/applications/Application_Browse_Laboratory_Analytics/Density/density-measurement.html?smartRedirectEvent=true#measurement
https://www.biolinscientific.com/measurements/density
https://wiki.anton-paar.com/en/density-and-density-measurement/
https://www.anton-paar.com/us-en/density-redefined/?utm_source=brochure&utm_medium=print&utm_campaign=hq_gc.density.2019
https://www.anton-paar.com/us-en/density-redefined/?utm_source=brochure&utm_medium=print&utm_campaign=hq_gc.density.2019
https://wiki.anton-paar.com/en/density-and-density-measurement/good-density-measurement/
https://www.anton-paar.com/us-en/density-redefined/?utm_source=brochure&utm_medium=print&utm_campaign=hq_gc.density.2019
https://www.truedyne.com/density-measurement-basics-part-1/?lang=en




