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1) The tissue in plants that brings water upward from the roots;

2) a leading global water technology company. INSTRUCTIONS
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Bellingham + Stanley is part of Xylem Lab Solutions and is a leading provider of

refractometers, polarimeters and density meters.

Xylem Lab Solutions’ global brands have been leaders in the laboratory instrumentation
market for decades, and are relied upon every day across more than 150 countries. Working
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deep application expertise built upon our long history of innovation in instruments and
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Measurement techniques
Sample application
Liquid samples

It is recommended that liquid samples be transferred
to the prism surface using a pipette rather than a
stirring rod or pouring directly from a beaker. After
taking up the sample, any drips adhering to the
outside of the pipette should be wiped off then
discharge a few drops from the pipette directly onto
the prism surface and close the prism box. This is of
considerable importance when taking concentration
measurements since thin films adhering to a stirring
rod and exposed to the atmosphere can evaporate
solvent rapidly when moved through the air, giving
rise to errors in measurement.

Solid Samples

These are applied in the same manner as the test
piece using a contact liquid. A surface must be
prepared, polished as flat as possible and placed on
the prism surface with the hinged prism opened out
of the way. If the solid has an index higher than 1.65,
methylene iodide can be used as a contact liquid
(B+S code 10-61) in place of monobromonaphthalene
which can only be used up to this limit.

Thin Films and contact lenses

Results may be obtained on most thin films but here
a technique must be evolved, determined by the
material and conditions.

Direct Application (Reflection mode)

Soft plastics and rubbery materials may be cured
in a press between thin sheets of aluminium foil
and reduced to a thickness of about 0.25mm. After
preparation ensure that the prism surface is clean,
strip off the foil on one side of the film and apply
the exposed surface directly to the prism using no
contact liquid.

Indirect Application (Reflection mode)

Resins and other low melting point solids are best
prepared by melting them onto a thin glass substrate
(B+S code 10-59). After hardening, the substrate
should be placed on the prism surface with a contact
liquid with the coated surface uppermost. Two
borderlines will appear, one due to the sample, the
other due to the substrate which may be previously
found and ignored. It is essential that the refractive
index of the substrate should be greater than that of
the sample.

Dark samples (Reflection mode)

With certain materials of a non-transparent nature,
such as thick oils, tar, marzipan etc., too much light
may be absorbed in the sample film or be so scattered
that definition is lost. In these cases, the trouble can
generally be overcome by using reflection mode.

Specifications
Measurement range, refractive 1.30to0 1.70
index (nD)
Scale resolution, refractive index 0.0005
(nD)
Measurement range, °Brix 0to 95
Scale resolution, °Brix 0.25
Operating temperature, °C 5to 70
Temperature resolution, °C 0.1
Temperature accuracy, °C +1
Ambient temperature, °C 5to 40
Storage temperature, °C 5to 40
Temperature module battery LR44
alkaline 1.5V
button cell
Dimensions, packed, cm 27 x37x18
Footprint (bench space, cm) 22x12
Gross weight, kg 3.5
Net weight, kg 2.55
Spares and accessories
Code
Traceable calibration plate, silica: 72-200
1.45839 = 0.0001 RI @ 20°C
Contact liquid, monobromon- 10-43
apthalene, for test plates to 1.65 Rl
Contact liquid, methylene iodide, 10-61
for test plates to 1.74 Rl
Abbe 5 light source - LED 44-520
(110 - 230V ~, 50/60 Hz)
Replacement measurement prism 44-590

box assembly

/\ Attention

These refractometers are precision optical instruments
and should be handled with care.

Do not drop or subject them to sharp knocks.

Always check the Safety Data and specifications for the
samples before applying them to the refractometer.

When applying samples to the prism which are likely
to cause harm to skin or eyes, wear appropriate
protective clothing and glasses (PPE).

Intended use

Bellingham + Stanley assumes no liability for any loss
or damage of any kind caused by the use of
this instrument.

This product is for general laboratory, manufacturing
and research use only and is not intended for any
animal or human therapeutic or diagnostic use.

Precautions to improve accuracy

Make sure that the prism is cleaned and dried
between each reading, using a little clean water at
room temperature, and a soft tissue or cloth to dry.

Make sure the scale of the instrument is in sharp focus
before taking readings, adjust the eyepiece
if necessary.

Look at the quality of borderline obtained. Poor
sharpness may indicate insufficient sample on prism,
or temperature gradients across the prism, or that the
prism was not properly cleaned and dried after the
last reading.

If in doubt, clean and dry the prism, leave for a while,
and repeat measurements from the start. Measuring
the same sample twice in quick succession is a useful
indication of the reliance that should be placed on the
results obtained.

More information
ABBE 5 refractometers are Made in Germany.

Further information on CRM’s and User Guides in
various other languages can be found on our website
www.bellinghamandstanley.com

Declaration of Conformity

https://www.bellinghamandstanley.com/en/customer-support/doc

Manufactured in Europe
Made in Germany by Xylem.

Xylem Analytics Germany GmbH

Am Achalaich 11

82362 Weilheim

Germany
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Dispersion measurements

The principal dispersion n_-n_ of a sample or glass
plate can be determined by a simple measurement
procedure and calculation.

Principal dispersionn_-n_.=A+BxM

where A, B & M are taken from the tables below.
Procedure:

1. Check, and if necessary adjust, the instrument
calibration using a known standard as
described above.

2. Apply the test sample and take a reading as
normal, i.e. adjust the control knob to align the
borderline with the centre of the crosswires and
the dispersion knob to remove colour & create a
sharp borderline.

3. Note the refractive index reading from the
scale (nD).

4. Note the reading of the dispersion knob scale as
accurately as possible (0 to 60).

5. Rotate the dispersion knob through 180°
and carefully adjust to remove colour from
the borderline.

6. Note the reading of the dispersion knob scale as
accurately as possible.

7. Rotate the dispersion knob back to the first
position, carefully adjust to remove colour and
again note the reading of the dispersion knob.

8. Repeat steps 5-7 until you have recorded 5
readings for each half of the dispersion knob.

9. Calculate the average value of the 10 readings (2).

10. From Table 1 (see next page), determine values
of A & B for the reading nD (step 3), interpolating
between adjacent values.

11. From Table 2 (see next page), determine the
value of M.
for the average dispersion knob reading Z
(step 9), interpolating between adjacent values
(note polarity).

12. Calculate n-n. =A+BxM.

Example

The following readings were taken of a silica test plate
placed on the prism with contact fluid:

Refractive index reading from the scale (nD) = 1.4584

Dispersion knob readings

Clockwise Anti-clockwise | Average of all
Measurements Measurements measurements
(2)
42.0 42.2
421 42.2
42.0 42.1 42.17
42.0 42.5
421 42.5

Values for A, B and M were calculated from the Tables
1& 2 using nyand Z. A =0.024354 B = 0.029572 M =
-0.59497.

neNe=A+BxM=0.024354 + (0.029572 x -0.59497)
=0.00676 Published value' of n_-n_for silica =
0.00675.

1. Taken from “Tables of Physical and Chemical
Constants 16th Edition, Kaye and Laby” .

Configure the mode

The instrument may be configured to work in either
the traditional ‘transmission mode’ or, for non-
homogenous or opaque samples, ‘reflection mode'.

A measure of principal dispersion for samples such

as hydrocarbons or solid materials such as glass,
contact lenses and fibre optics can be determined by
a straightforward method using the normal white light
source and taking readings from the dispersion knob.

Temperature

Waterbath connections provide prism temperature
control, with the prism temperature being monitored
electronically and visible on the digital display.

With good temperature control and precise
calibration, readings in Rl may be obtained to
4 decimal places or in °Brix to 1 decimal place.

Fitting the optional light source

First remove the 2 screws fitted to the top of the
instrument'’s base plate on the left hand side. Align
the light source mounting points over the 2 tapped
holes, ensuring that the DC power socket is facing
away from the temperature module. Replace the 2
screws, and plug the light source into the supplied
mains power supply.

The light source control knob allows the lamp to be
switched off when not in use and adjusted to achieve
the ideal sample illumination.

Measurements
Liquid samples
1. Turn the locking knob and raise the upper prism.

2. Place afew drops of sample on the lower prism
and close the upper prism, securing it with the
locking knob. Sample should evenly cover the

whole of the prism surface without any air-bubbles.

Transparent samples - transmission mode

1. Transmitted mode of illumination is most
commonly used for homogenous liquid samples.

2. Open the shutter on the upper prism and raise
the mirror shutter on the lower prism. This will
allow light to pass through the upper prism and
the sample.

Transmission Mode

Opaque samples - reflection mode

1. Reflected mode of operation is more suited to
opaque samples, however, the borderline is not
as visible as transmitted mode.

2. Close the shutter on the upper prism and lower
the mirror shutter on the lower prism. This will
allow light to be reflected off of the underside of
the sample.

Reflection Mode

Cleaning the prisms

Samples should be removed from the prism surfaces as
soon as practical after measurement. Leaving sample
between the prisms for long periods, and allowing it to
dry, can cause the two prisms to stick together.

The sample should be removed from both prisms
using a suitable solvent; distilled water or alcohol,
depending upon whether the sample is water or oil
based, and cleaned with tissue. The prisms should
then be finally washed with distilled water or alcohol
and dried with clean tissue.

Note: When cleaning the prisms, please remember
that excessive rubbing with abrasive tissues could
scratch the prism surfaces. This would reduce the
quality of the borderline and also cause sample
contamination. B+S do not recommend the use of
aggressive solvents such as acetone - always use
alcohols or other non-aggressive solvents.

Cleaning the eyepiece
The eyepiece lens should be regularly cleaned with a
dry cloth or tissue.

Do not use water or any solvent to clean the eyepiece
lens. This can enter the focussing assembly and cause
clouding of the viewing area.
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