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Chirascan pH Probe Accessory User Manual

This document contains important safety information. Read this document and the
Chirascan V100 Spectrometer User Manual before attempting to install or use the
pH Probe Accessory. Failure to do so could result in death or serious injury.
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USE OF THIS DOCUMENT
This document is intended to inform the operator of Applied Photophysics’ Chirascan pH Probe Accessory on
its design, installation and operation with a Chirascan V100 Spectrometer. The pH electrode and meter are
the Orion series type supplied by Thermo Scientific, Beverly, MA, USA, and this document should be used in
conjunction with the User Manual supplied by Thermo Scientific, and that applicable to the spectrometer. It is
assumed that the user of this document is familiar with the operation of the Chirascan spectrometer, and with
Applied Photophysics’ Pro-Data software. In particular it is assumed that the user is familiar with the hazards
associated with the operation of the spectrometer, and has read the hazard and other safety information
contained in its User Manuals and those supplied by Thermo Scientific. The pH Probe Accessory is normally
used with the Chirascan Dual Syringe Automated Titration Unit, and information on the use of the Titration Unit
is contained in its User Manual.
The information in this document is subject to change without notice and should not be construed as a
commitment by Applied Photophysics, who accept no responsibility for errors that may appear herein. This
document is believed to be complete and accurate at the time of publication, and in no event shall Applied
Photophysics be held responsible for incidental or consequential damages with or arising from the use of this
document.
COPYRIGHT  2018 APPLIED PHOTOPHYSICS LIMITED. ALL RIGHTS RESERVED. THIS DOCUMENT
OR PARTS THEREOF SHALL NOT BE REPRODUCED IN ANY FORM WITHOUT THE WRITTEN
PERMISSION OF THE PUBLISHER.
THE SOFTWARE PROVIDED WITH THE CHIRASCAN AND ITS ACCESSORIES (PRO-DATA CHIRASCAN,
PRO-DATA VIEWER, ETC.) IS THE PROPERTY OF APPLIED PHOTOPHYSICS LIMITED AND IS
SUPPLIED UNDER LICENSE. APPLIED PHOTOPHYSICS IS WILLING TO LICENSE THE SOFTWARE
ONLY UPON THE CONDITION THAT THE LICENSEE ACCEPTS ALL THE TERMS CONTAINED IN THE
LICENSE AGREEMENT. THESE INCLUDE THAT THE LICENSEE MAY NOT SELL, RENT, LOAN OR
OTHERWISE ENCUMBER OR TRANSFER LICENSED SOFTWARE IN WHOLE OR IN PART TO ANY
THIRD PARTY. FOR A FULL COPY OF THE LICENSE PLEASE CONTACT APPLIED PHOTOPHYSICS OR
SEE THE SOFTWARE INSTALLATION DISK.
Chirascan is a trademark of Applied Photophysics Limited.
All other trademarks or registered trademarks are the sole property of their respective owners
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HAZARD AND OTHER INDICATORS
INFORMATORY INDICATORS USED IN THIS DOCUMENT
The sign to the left is used to indicate a situation which, if not avoided, could result in damage
to the instrument.

HAZARD INDICATORS USED ON THE SPECTROMETER OR ITS ACCESSORIES
Note that these hazard indicators may be either colored as below or as black and white.
The sign to the left is a general hazard indicator, indicating the presence of a hazard that is either
described by text accompanying the sign or in this User Manual.

The sign to the left is a high voltage hazard indicator.

The sign to the left is a flammable hazard indicator
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ESSENTIAL SAFETY INFORMATION
MAKE SURE THAT YOU HAVE READ AND UNDERSTOOD ALL THE SAFETY INFORMATION CONTAINED
IN THIS DOCUMENT BEFORE ATTEMPTING TO INSTALL OR OPERATE THE pH PROBE ACCESSORY.
IF YOU HAVE ANY QUESTIONS REGARDING THE OPERATION OF THE ACCESSORY, PLEASE
CONTACT APPLIED PHOTOPHYSICS TECHNICAL SUPPORT AT THE ADDRESS SHOWN ON THE
FIRST PAGE OF THIS USER MANUAL.
OBSERVE ALL SAFETY LABELS AND NEVER ERASE OR REMOVE SAFETY LABELS.
PERFORMANCE OF INSTALLATION, OPERATION OR MAINTENANCE PROCEDURES OTHER THAN
THOSE DESCRIBED IN THIS USER MANUAL MAY RESULT IN A HAZARDOUS SITUATION AND WILL
VOID THE MANUFACTURERS WARRANTY.
The pH electrode is delicate; handle with care to avoid damage. When removing the electrode
from the PTFE adaptor grip by the tip, not by the barrel.
The PTFE adaptor used with the pH electrode is similar to the adaptor used with the Chirascan
Dual Syringe Automated Titration Unit, but has been shortened to allow for the additional
length of the pH electrode, and has larger holes to accommodate the electrode. Do not use
the Titration Unit adaptor with the pH electrode, as this could cause damage to the electrode.
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CHIRASCAN pH PROBE ACCESSORY INSTALLATION AND OPERATIONAL
REQUIREMENTS
Environmental and electrical requirements
The Chirascan pH Probe Accessory has no environmental requirements additional to those of the Chirascan
spectrometer.
Bench space
The Chirascan pH Probe Accessory meter requires an additional bench space of about 250 mm depth and
180 mm width to the right of the Chirascan sample chamber but is low enough to fit below the Chirascan
detector.
Nitrogen purge gas
The Chirascan pH Probe Accessory has no purge gas requirements additional to those of the Chirascan
spectrometer.
Circulating water
The Chirascan pH Probe Accessory has no temperature control requirements additional to those of the
Chirascan spectrometer.
Servicing
Servicing of the Chirascan pH Probe Accessory should only be undertaken by qualified personnel. If you are
in any doubt at all please contact the Applied Photophysics Technical Support at the address given on the
front of this User Manual.

Document 4207Q267 V3.00 November 2018

Page 7 of 18

Chirascan pH Probe Accessory User Manual

GLOSSARY
The following abbreviations may be found in this User Manual
CD

circular dichroism

HYPERLINKS
This document contains hyperlinks between references (for example the Contents tables, or references to
Sections or Figures in the text), and sources. To follow a link, place the cursor over the reference and use
CTRL+click. Hyperlinks in the text are indicated by underlined blue font.
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1 INTRODUCTION
The Chirascan pH Probe Accessory is designed to be used with the Chirascan V100 Spectrometer. It is most
commonly used with the Chirascan Dual Syringe Automated Titration Unit, but may also be used
independently. Both accessories are shown in Figure 1.1.

Figure 1.1: the Dual Syringe Automated Titration Unit (left) and pH Probe Accessory (right)

The pH electrode and meter are the Orion series type supplied by Thermo Scientific; the Titration Unit is
supplied by the Hamilton Company. Both instruments are supplied with manuals by their manufacturers, and
the Titration Unit also has a manual provided by Applied Photophysics, which describes its operation with the
Chirascan.
When used with the pH Probe Accessory, the Titration Unit is used in single syringe mode. In this mode it can
add to the solution in the cuvette, but not withdraw. The titrator tubing and pH electrode lead pass through a
bulkhead plate on the Chirascan sample chamber, and the pH electrode and titrator tubing tip are immersed
in the sample in the cuvette. To perform a titration, the pH can be set approximately using the Pro-Data
Chirascan titrator software, and is read accurately by the pH meter.
In this way, very accurate pH titrations can be performed while the sample properties are monitored using
circular dichroism, absorbance, fluorescence or other measurement.
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2 INSTALLATION
2.1 Hardware
2.1.1 Chirascan
When additional services for accessories are required in the Chirascan sample chamber, they are taken
through the black bulkhead plate which is bolted to the interior of the sample chamber, in front of the
transmission detector port (Figure 2.1). The plate is held in place by four capheads screws; remove or replace
these using a 2.5 mm hexagon key or driver.

Bulkhead plate

Figure 2.1: the sample chamber bulkhead plate

The bulkhead plate should be replaced by the plate fitted with a BNC electrical connector and pushfit plug,
shown from the outside of the sample chamber in Figure 2.2. Tighten the caphead screws evenly when fitting
the plate to ensure that it is flat against the bulkhead. Note that it mounts with the BNC connector above the
pushfit plug, as in the figure. The pushfit plug has a single 1.6 mm hole, with fittings on each end of the titrator
tubing that passes through it (do not use the plug supplied with the titrator, which has two holes).

BNC electrical connection

Bulkhead plate

Pushfit plug

Figure 2.2: the bulkhead plate for the pH Probe Accessory mounted on the spectrometer sample chamber
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2.1.2 Installing the pH electrode
The pH electrode is shown in Figure 2.3.
Tip

Barrel

Figure 2.3: the pH electrode

The pH electrode is held in position by a PTFE adaptor with a clamp. This is similar to the adaptor used with
the Chirascan Automated Titration Unit, but has been shortened to allow for the additional length of the pH
electrode, and has larger holes to accommodate the electrode. The electrode tip should pass through one of
the holes in the adaptor and the hooked titrator tubing through the other, and they should be lightly clamped
in place. Note that the electrode tip and the titrator tubing should be out of the spectrometer beam, at the edges
of the cuvette: the tubing hook should lie along the side of the cuvette, as in Figure 2.4.
The PTFE adaptor used with the pH electrode is similar to the adaptor used with the Chirascan
Automated Titration Unit, but has been shortened to allow for the additional length of the pH
electrode, and has larger holes to accommodate the electrode. Do not use the Chirascan
Automated Titration Unit adaptor with the pH electrode, as this could cause damage to the
electrode.
The pH electrode is delicate; handle with care to avoid damage. When removing the electrode
from the PTFE adaptor grip by the tip, not by the barrel.
The adaptor should then be mounted in a 10 mm x 10 mm internal dimension cuvette. Cuvettes designed for
CD and fluorescence measurements are recommended, as these have closely controlled dimensions, which
CD only cells often do not. The setup is shown in Figure 2.4 (for clarity the cuvette is shown out of the cuvette
holder, and without sample).
Titrator tubing

Adaptor

Electrode tip
Cuvette

Figure 2.4: the 10 x 10 mm cuvette with pH electrode and titrator tubing in place
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3 mm wide
aperture

Figure 2.5: the cuvette holder with the cuvette in place

The cuvette mounts in the holder in the usual way, but note that a holder with a mask with a 3 mm wide
aperture should be used, as shown in Figure 2.5, not one with the standard 8 mm wide aperture. The narrower
mask is used to prevent the electrode tip and titrator tubing intruding on the beam
The BNC connector on the pH electrode connects to the connector on the bulkhead plate as in Figure 2.6. The
fully assembled cuvette is shown mounted in the spectrometer sample chamber in Figure 2.7, and the external
arrangement of the spectrometer, pH meter and titrator is shown in Figure 2.8.

BNC connector
on bulkhead plate
BNC connector
from pH electrode

Figure 2.6: bulkhead connection for the pH electrode inside the spectrometer sample chamber

Document 4207Q267 V3.00 November 2018

Page 12 of 18

Chirascan pH Probe Accessory User Manual

pH electrode
barrel

Titrator tubing

Cuvette

Figure 2.7: the fully assembled cuvette mounted in the spectrometer sample chamber

Spectrometer
sample
chamber
Titrator

pH meter

Figure 2.8: the external arrangement of the spectrometer, pH meter and titrator
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2.2 Communications
2.2.1 Configuring the pH meter
The pH meter needs to be configured for the output to be read by the Chirascan software. Following the
instructions supplied with the meter:
1

Set up the pH meter mode at SETUP > pH/ISE Channel > Modes and Fittings
Use the settings:
Measurement mode
Read type:

2

pH
Continuous

Enable the pH meter to export data at SETUP > Settings > Export Data
Use the Settings:
Printing
Comm Setup
Data Format
Comm Config

On
USB
PC (CSV)
9600,8,1,N

2.2.2 Configuring the Chirascan software
On the Pro-Data Chirascan Spectrometer Control Panel, select View > Devices to open the Device Window
(Figure 2.9), and click the Orion icon to open the Thermo Orion Control dialog box (Figure 2.10).

Figure 2.9: the Orion icon on the Device Window
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Figure 2.10: the Thermo Orion Control dialog box

Set the COM port as described in the User Manual provided by Thermo Scientific and click Connect. Click the
Get pH button to read the pH meter output.
On the Pro-Data Chirascan Spectrometer Control Panel, tick the Measure pH box on the Sample Chamber
panel (Figure 2.11).

Figure 2.11: the Measure pH tick box
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3 OPERATION
3.1 Typical use
Performing a titration using the Chirascan Automated Titration Unit is described in the Titration Unit User
Manual. Use the titrator in single syringe mode, so that material is added to the sample, but is not removed.
The minimum start volume for the titrator in this mode is 1.8 ml, the maximum final volume is 3 ml.
A typical procedure would be to monitor the pH induced unfolding of a protein. This process could be followed
by recording circular dichroism spectra between adding fixed amounts of an acid or base to change the pH.
Remember to allow enough time for the system to equilibrate before recording the CD spectrum.

3.2 Example
In this example, all measurements were carried out on spectrometer equipped with a Single Cell Peltier Holder.
The sample was an 18 g/ml solution of bovine serum albumin (BSA) in phosphate. To maintain a constant
concentration, the original solution consisted of 18 g/ml BSA in phosphoric acid (H3PO4), with a pH of about
3.3, and the added solution consisted of 18 g/ml BSA in sodium hydrogen phosphate (Na2HPO4).
The full conditions are shown in Table 3.1.
Sample
Concentration
Original buffer
Added buffer
Initial volume
Step volume
Final volume
Wavelength range
Wavelength step
Time per point
Cell pathlength
Temperature

bovine serum albumin
18 g/ml (constant)
10 mM H3PO4
10 mM Na2HPO4
1.8 ml
0.05 ml
3.0 ml
195 to 250 nm
1 nm
1 second
10 mm
21⁰C

Table 3.1: conditions for pH titration on bovine serum albumin

The results are shown in Figure 3.1. If the Measure pH tick box was ticked when the spectra were acquired
(Section 2.2.2), the pH will appear as a property (i.e. measured variable, which plots on the y-axis) in Pro-Data
Viewer, and can be selected from drop-down list of y-axis variables.
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Increasing pH

Figure 3.1: plot of pH against wavelength (left) and CD against wavelength (right) for BSA in phosphate

3.3 Compatiblity with other Chirascan Accessories
Chirascan accessories that can be used with the pH Probe accessory include:
•
•
•

•
•

Single Cell Peltier Holder
Dual Syringe Automated Titration Unit
Fluorescence accessories including
o Total Fluorescence
o CCD Emission Fluorometer
o Scanning Emission Monochromator
o Fluorescence Anisotropy/Polarization
Optical Rotatory Dispersion (ORD) Accessory
Near Infrared InGaAs Accessory

Accessories that cannot be used include:
•
•
•
•
•
•

6-Cell Peltier Holder
High Shear Couette Cell LD accessory
Magnetic Circular Dichroism (MCD) Accessory
Integrating Sphere
Solid Sample Holder
Stopped-Flow accessory
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4 MAINTENANCE AND STORAGE
The pH electrode and meter should be calibrated, maintained and stored according to the instructions given
in the User Manual provided by Thermo Scientific.
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