
Operating Instructions

Density Determination Kit
P/N 80850045

This Kit is compatible with OHAUS® Adventurer, Adventurer Pro, Adventurer SL,
Explorer, Explorer Pro, Voyager and Voyager Pro models with capacities up to 610g
and readability of 0.1mg and 1mg. Before using this accessory, carefully read these
instructions.
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UNPACKING
Carefully unpack the Density Determination Kit.
Your package should contain the following items as shown in Figure 1:

• Bracket
• Support
• Equalizing Washer
• Weigh Below Hook
• Bag containing Spacer, Screw and Cone Adapter
• This Instruction sheet.

BracketWeigh Below HookEqualizing Washer

Support

Figure 1. Kit Components

MATERIALS REQUIRED

Before you can make density determinations, you will require a standard laboratory
250 ml beaker which is 2.625"/6.6 cm in diameter and a precision thermometer
graduated from 10°C to 30°C.  These items are not supplied with the kit.

Precision Thermometer
     10°C to 30°C

250 ml Beaker

Figure 2. Materials Required. ( Not supplied)

Screw Spacer

Cone Adapter
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PREPARING THE BALANCE FOR DENSITY DETERMINATIONS

1. Remove the pan from the balance.

2. Refer to Figures 3, 4 and 5 and determine which bracket assembly is required
for your balance.

Figure 3 shows the bracket assembly as shipped for use with the Explorer,
Explorer Pro, Voyager, and Voyager Pro balance models.

Figure 4 shows the bracket assembly modified for use with the Adventurer
balance models.  Loosen the screw, add the spacer and reassemble the
mounting stud with the new screw.

Figure 5 shows the bracket assembly modified for use with the Adventurer Pro
and Adventurer SL balance models.  Loosen the screw and reassemble with the
cone adapter and the original screw.

3. Insert the bracket into the balance where the pan was removed from.  Figure 6.

Balance

SpacerOld Screw

New Screw

                 Figure 3. Figure 4. Figure 5.

Mounting Stud

Bracket

Cone Adapter

4. On Explorer, Explorer Pro, Voyager and Voyager Pro balances which are rated over
400g, place the Equalizing Washer on top of the Bracket as shown in Figure 6.

5. Place the Support into position over the bracket making sure the Support does not
make contact with the Bracket as shown in Figure 7.

6. Allow the balance to warm up sufficiently before making measurements.

Figure 7. Support Mounting.

Old Screw

Pan

Figure 6. Bracket and Washer Mounting.

Support

Equalizing
Washer

Mounting Stud

Bracket
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PRINCIPLE OF DENSITY DETERMINATION OF SOLIDS

The density Q is the quotient of the mass m and the volume V.

Q =
m

V

Density determinations are frequently performed by Archimedes' principle, which is
also used with the density determination kit for the balances.  This princple states that
every solid body immersed in a fluid loses weight by an amount equal to that of the fluid
it displaces.

The density of a solid is determined with the aid of a liquid whose density Q0 is known
(water or ethanol are usually used as auxiliary liquids).  The solid is weighed in air (A)
and then in the auxiliary liquid (B).  The density Q can be calculated from the two
weighings as follows:

Q
A

A - B
• Q

0

The balance allows direct determination of the buoyancy
P (P = A - B) and consequently the above formula can be simplified:

   Q =             • Q0

A

P

Q =  Density of the solid
A =  Weight of the solid in air
B =  Weight of the solid in the auxilary liquid
Q

0 
= Density of the auxiliary liquid at a given temperature (this

value depends on the temperature and must be taken from
a density table except when using a Voyager or Voyager Pro
balance, the density table is included).

P =  Buoyancy of the solid in the auxilary liquid
   (corresponds to A - B).

PERFORMING DENSITY DETERMINATION

For density determination of solids, use a standard lab glass beaker 250 ml and a
precision thermometer,  0°C to 30°C (not supplied).

Figure 8. Beaker and Thermometer Installation.

1. Prepare the balance for the
density determination as pre-
viously described.

2. Install the beaker as shown
in Figure 8 and suspend the
thermometer on the edge of
the beaker.

3. Suspend the Weigh Below
Hook from the Bracket into
the beaker.
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Figure 9. Sample Weighing in Air.

Figure 10. Sample Weighing in Liquid.

NOTE:  When using an Explorer, Explorer Pro,
Adventurer, Adventurer Pro or Adventurer SL
balance, you will need to refer to a density table
for the liquid (Q

o
).  When a Voyager or Voyager

Pro balance is used, the density table for water
and ethanol is in the balance.  Temperature has
to be entered into the balance to complete the
calculations.

PERFORMING DENSITY DETERMINATION (Cont.)

4. Fill the beaker with auxiliary
liquid (liquid of known den-
sity Q

0
' usually distilled water

or ethanol).  Insure that the
liquid will cover the sample
by at least 1 cm after immer-
sion.

5. Ensure that no air bubbles ad-
here to the immersed part of
the Weigh Below Hook.  Re-
move air bubbles by moving
the Weigh Below Hook or by
means of a fine brush.

6. Close the draft shield doors and
tare the balance.

7. Open the draft shield of the
balance.

8. Place the solid on the top of the
Bracket as shown in Figure 9.

9. Close the draft shield doors and
weigh the solid (weight A ) and
tare the balance.

10. Open the draft shield of the
balance and place the solid
in the Weighing Pan of the
Weigh Below Hook in the liq-
uid as shown in Figure 10.
Ensure that there are no air
bubbles on the solid to be
weighed.

11. Close the draft shield doors
and weigh the solid (buoy-
ancy P ).

12. Observe the temperature on
the thermometer and using
the formula specified earlier,
calculate the density of the
solid.
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PERFORMING DENSITY DETERMINATION (Cont.)

For density determination of solids with a density less than 1 g/cm3, the bottom of the
Weigh Below Hook for solids must be used as it  holds the solid body below the surface
of the auxiliary liquid.  If the buoyancy of the solid is greater than the weight of the Weigh
Below Hook, the Weigh Below Hook must be weighted by placing an additional mass
on the submerged part of the Weigh Below Hook as shown in Figure 11.

After loading the additional mass, tare the balance and start the weighing again.

1. Wait until the balance has reached stability and note the displayed weight P
(buoyancy of the solid).

2. Now determine the density Q
1
 of the solid by dividing the first weight A (weight of

the solid in air) by the second result P (buoyancy) and multiplying this result by the
known density Q

0 
of the auxiliary liquid (at the temperature read off of the

thermometer).

Q1 =       • Q0 [g / cm3]
A

P

Figure 11. Buoyancy Sample Weighing.

Sample

Mass
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IMPROVING THE ACCURACY OF THE RESULT

The following tips should help you improve the accuracy of the results in the density
determination of solids.

Temperature

Solids are generally so insensitive to temperature fluctuations that the corresponding
density changes are of no consequence.  However, as work is performed with an
auxiliary liquid in the density determination of solids following Archimedes' principle,
their temperature must be taken into account as the temperature has a greater effect with
liquids and causes density changes in the order of magnitude 0.1 to 1% per °C.  This
effect is already apparent in the third decimal place of the result.

To obtain accurate results, we recommend that you always take the temperature of the
auxiliary liquid into account an all density determinations. You can take the appropriate
values from a book of density tables when using all other balances except for Voyager
or Voyager Pro which have built-in density tables for water and ethanol.

Air Buoyancy

1 cm3 air weighs approximately 1.2 mg (depending on the physical condition).  As a
consequence, in the weighing in air, each solid experiences a buoyancy of this
magnitude (the so-called "air buoyancy") per cm3 of its volume.

However, the air buoyancy must be taken into account only when a result is required with
an accuracy of 3 to 4 decimal places.  To correct for this, the air buoyancy (0.0012 g per
cm3 volume of the body) is added to the calculated result:

  Calculated density + 0.0012 g/cm3 air buoyancy = effective density

Surface Tension of the Auxiliary Liquid

Adhesion of the liquid to the Weigh Below Hook causes an apparent weight increase
of up 3 mg.

As the Weigh Below Hook is immersed in the auxiliary liquid in both weighings of the
solid (in air and in the auxiliary liquid) and the balance is tared before every measure-
ment, the influence of the apparent weight increase can be neglected.

To reduce the effect of air bubbles and to ensure the greatest possible accuracy, use a
few drops of a wetting agent (not supplied) and add them to the auxiliary liquid.
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