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1 OXY/ECU Oxygen Electrode Signal Conditioning Unit
1.1 Introduction to the OXY/ECU

1.1.1 Introduction

The OXY/ECU accessory for Hansatech Instruments oxygen electrode systems allows for greater
experimental flexibility by providing user selectable polarising voltages over the ranges -1.2V to -
0.6V and +0.6V to +1.2V in 0.05V steps. This provides for the measurement of other analytes such
as Nitric Oxide at -0.8V.

OXY/ECU also fully automates the plating procedure which converts the standard platinum/silver
S1 and S1/MINI oxygen electrodes to platinum black/silver chloride electrodes capable of
Hydrogen measurement in either liquid or gas-phase when

reverse polarised at +0.7V.

112 System Components

The OXY/ECU is supplied as follows:

e OXY/ECU control unit

e Plating jig and insert (for S1/MINI electrode plating)
e Platinum plating probe

¢ 1x MiniDIN-MiniDIN cable

* 1x SMB-SMB cable

¢ 12V D.C. power supply
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6 OXY/ECU Oxygen electrode signal conditioning unit

1.2 Plating the Electrode Disc for Measurements of Hydrogen

Please follow the guidelines below for information on plating the electrode disc for hydrogen
measurements.

The plating procedure consists of 3 different stages as shown in the table below.

STAGE NO. ELECTRODE PLATED ELECTROLYTE USED DURATION CURRENT
Stage 1 Platinum Cathode Sulphuric Acid (H,S0,) - 2 10 mins 300uA
molar
Stage 2 Platinum Cathode Chloroplatinic Acid (H,PtCl.) - 60 mins 300pA
2%
Stage 3 Silver Anode 3 mol/I Potassium Chloride 20 mins 300uA

(KCI) saturated
with Silver Chloride (AgCl) -
0.16g/I

THE CHEMICALS USED IN THE DISC PLATING PROCESS MAY BE CONSIDERED PROCEDURES
COVERING HAZARDOUS CHEMICALS ARE STRICTLY FOLLOWED.

1.2.1 Cleaning the Electrode Disk

Before beginning the plating procedure, it is critical that the electrode disc is thoroughly cleaned
so as to achieve an even layer of platinum black and silver chloride on the platinum and silver
electrodes respectively. The following information is

taken from the Electrode Care & Maintenance manual supplied with the electrode disc and should
be treated as the only method in which the electrode disc should be cleaned.

Silver Anode.

The silver electrode (anode) is subject to electrochemical deposition of chloride and oxide salts
during use. This typically manifests as a brown/black deposit which forms on the surface of the
Silver. Whilst deposition of small amounts of brown

Silver Chloride is normal and desirable, excessive deposits or deposits of black oxides will cause a
rapid deterioration in electrode performance and may result in lower signal levels, signal drift and
increased signal noise.

Select a small cotton bud from the maintenance kit. Cotton buds vary a little in size, so check to
see that the diameter of the cotton bud will allow it to be fully inserted into the well of the
electrode, thus allowing contact with the silver electrode
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in the base of the well. If the bud is a little large, carefully reduce the size of the cotton bud by
removing a layer of cotton wool from the tip until the bud will fit the well. Moisten the bud with a
little deionised water.

USE ONLY DEIONISED WATER FOR CLEANING THE ELECTRODE. THE PLATING PROCEDURE
INVOLVES THE MOVEMENT OF IONS FROM THE CHEMICALS ADDED TO THE ELECTRODE BEING
PLATED. AS SUCH, ANY RESIDUAL IONS FROM THE CLEANING PROCESS MAY CONTAMINATE THE

PLATING PROCEDURE.

Apply a small amount of either the Rapid Hansatech Polishing paste (revised cleaning kits
supplied from 01/10/01) or the No. 1 Coarse Hansatech Polishing paste (supplied in earlier
cleaning kits with Coarse and Fine pastes) to the tip of the bud.

Insert the bud into the well of the electrode and gripping the bud just above the tip, apply
moderate pressure and gently rotate the bud around the electrode well in a circular motion until
all brown or black deposits on the surface of the silver are

removed and the surface of the silver is highly polished.

Platinum Cathode.

The platinum cathode is not subject to such deposition and all that is necessary is to maintain a
scratch-free highly polished finish using the procedure outlined below. Apply a small amount of
the Rapid Hansatech Polishing paste (revised cleaning

kits supplied from 01/10/01) or the No. 2 Fine Hansatech Polishing paste (earlier 2 part cleaning
kits with Coarse and Fine pastes) to the unused end of the cotton bud moistened with a little
deionised water, or if preferred to a small piece of moist

cotton wool. Now, using a circular motion, gently polish the platinum cathode located in the centre
of the electrode dome.

It is important to restrict the polishing motion to the platinum and avoid as much as possible
contact with the epoxy resin surrounding the platinum. Excessive polishing of the cathode area is
to be avoided as this will eventually lead to a change

of curvature of the electrode dome, which will result in deterioration of electrode performance.
When finished, the platinum cathode should have a mirror finish.

If the surface of the platinum has become scratched, repeat the above procedure using the Rapid
Hansatech Polishing paste (revised cleaning kits supplied from 01/10/01) or first using the No. 1

Coarse Hansatech Polishing paste, followed by the
No. 2 Fine Polishing paste (earlier 2 part cleaning kits with Coarse and Fine pastes).

1.2.2 Connections to the Control Unit

Make the following connections to the OXY/ECU control unit as shown in the diagram below:

e Connect the S1 or S1/MINI electrode disc to the Electrode input socket on the control unit using
the SMB-SMB cable.
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8 OXY/ECU Oxygen electrode signal conditioning unit

¢ Connect the platinum probe to the Pt probe socket on the control unit.
e Connect the 12V D.C. power supply to the Power Input socket on the control unit.

OXY/ECU Control Unit Power supply

(E o ol © =N < \
l I

SMB - SMB

S1 electrode disc
in plating Jig
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1.2.3 Electrode Plating Jig

When plating the electrode disc, it is important that the disc be held steady. A jig is supplied that
serves 2 functions:

1) Holds the electrode in a steady position during the plating stages.
2) Allows the Pt probe to be positioned correctly for the plating procedure via 2 different Pt probe
positions.

During plating stages 1 and 2 (during which the platinum cathode is plated), the Pt Probe locates
in the rear position (i.e. furthermost from the electrode connector) as shown in the image
opposite. This allows the Pt probe to be held securely above the platinum cathode of the electrode
disc.

For plating stage 3 (During which the silver anode is plated), the Pt probe locates in the forward
position (i.e. closest to the electrode connector) as shown in the image opposite. The Pt probe is
then suspended securely in the electrolyte well above the silver anode of the electrode disc.

For S1/MINI Oxytherm electrode discs, an insert for the jig is provided to allow the smaller
diameter electrode disc to be held securely during plating.

1.2.4 Switching On and Initial Configuration

Ensure that the connections to and from the OXY/ECU control unit and electrode disc have been
made securely and that the electrode disc to be plated is thoroughly cleaned.

Switch the OXY/ECU control unit on using the |/ button on the front panel. The OXY/ECU display
indicates the instrument type and firmware version followed by the current instrument
configuration before automatically progressing to the next

screen.

© 2017 Hansatech Instruments Ltd



10 OXY/ECU Oxygen electrode signal conditioning unit

To start the plating process press the = button on the front of the box to display the main
menu. From here, the following options are available:

 Plate Disc - Initiates the plating procedure for the electrode disc to be initiated or for instrument
settings to be configured, this will bring up the menu that allows the options to start plating or to
change the settings.

e Change Settings - Allows polarising voltage and electrode control unit to be configured for
measurement purposes. Please refer to the OXY/ECU Settings section later in this document.

Using the | button on the front panel of the control unit,select the “Plate Disc” option and press
Select to progrees to the configuration settings for Onscreen Instruction.

The OXY/ECU has 2 levels of operation at this point. During the plating procedure, OXY/ECU may
be configured to display onscreen instructions throughout the process to guide the user through
the plating stages. The instructions are sufficiently

comprehensive that the manual is not needed for reference. Onscreen instructions are enabled by
selecting the + button adjacent to the On option and pressing Select to progress. Selecting Off at
this stage will configure OXY/ECU to display only

confirmation and necessary information screens only.

The following guidelines walk through the individual steps of the plating process. When the OXY/
ECU is configured to display Onscreen

1.2.5 Plating Stage 1: Sulphuric Acid

Duration of Stage 1: 10 minutes.
Current used: 300pA
Electrode: Platinum cathode

The purpose of Stage 1 is to ensure that the surface of the platinum cathode on the electrode disc
is sufficiently clean and ready to be plated in Stage 2.

Place a single, good sized drop of H,S0, on to the surface of the Pt cathode and locate the plating
jig over the disc. Insert the Pt probe in the rear position on the jig so that the tip of the Pt probe
submerges in the drop of H,S0, on the surface of

the Pt cathode. Please ensure that the Pt probe does not make contact with the Pt cathode. Begin
Stage 1 by starting the timer on the OXY/ECU control unit.

The OXY/ECU control unit will beep every minute before sounding an alarm indicating the end of
the stage.

During Stage 1, hydrogen is produced which may be visually inspected by the presence of bubbles
forming in the acid around the Pt probe.

© 2017 Hansatech Instruments Ltd
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Once the timer has ended, carefully remove the Pt probe and jig and gently but thoroughly rinse
the Pt probe and electrode disc with de-ionised water.

USE ONLY DEIONISED WATER FOR CLEANING THE ELECTRODE. THE PLATING PROCEDURE
INVOLVES THE MOVEMENT OF IONS FROM THE CHEMICALS ADDED TO THE ELECTRODE BEING
PLATED. AS SUCH, ANY RESIDUAL IONS FROM THE CLEANING PROCESS MAY CONTAMINATE THE

PLATING PROCEDURE

The surface of the Pt cathode should appear clean and highly reflective.

1.2.6 Plating Stage 2: Chloroplatinic Acid

Duration of Stage 2: 60 minutes.
Current used: 300pA
Electrode: Platinum cathode

The purpose of the Stage 2 plating stage is to plate the Pt cathode of the electrode disc with
Platinum Black.

Place a good sized drop of H,PtCl (H,0), on to the surface of the Pt cathode and locate the plating

jig over the disc. Insert the Pt probe in the rear position on the jig so that the tip of the Pt probe
submerges in the drop of H,PtCl (H,0), on the

surface of the Pt cathode. Please ensure that the Pt probe does not make contact with the Pt
cathode. Begin Stage 2 by starting the timer on the OXY/ECU control unit.

As with Stage 1, the OXY/ECU control unit will beep every minute before sounding an alarm
indicating the end of the stage. Once the timer has ended, carefully remove the Pt probe and jig
and gently but thoroughly rinse the Pt probe and electrode

disc with de-ionised water. The surface of the Pt cathode should be coated with a matt black
covering of Platinum Black.

1.2.7 Plating Stage 3: 3 mol/l Potassium Chloride (KCI) saturated with Silver
Chloride (AgCl)

Duration of Stage 3: 20 minutes.
Current used: 300pA
Electrode: Silver anode

The purpose of the Stage 3 plating stage is to plate the Silver anode of the electrode disc with
Silver Chloride.

Add sufficient KCI to the well of the electrode disc so as to completely cover the silver anode and
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locate the plating jig over the disc. Insert the Pt probe in the forward position on the jig so that the

tip of the Pt probe submerges in the liquid in the
electrode disc well. Please ensure that the Pt probe does not make contact with the silver anode.

Begin Stage 3 by starting the timer on the OXY/ECU.

As with previous stages, the OXY/ECU will beep every minute before sounding an alarm indicating
the end of the stage. Once the timer has ended, carefully remove the Pt probe and jig and gently
but thoroughly rinse the Pt probe and electrode

disc with de-ionised water. The entire surface of the silver anode should be evenly coated with a

matt grey coating of silver chloride.

At the end of this process, the plating of the electrode disc is complete and the electrode disc will
now be sensitive to hydrogen and unresponsive to oxygen.

© 2017 Hansatech Instruments Ltd
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1.3 Measuring Other Gasses

The OXY/ECU may be configured to measure other gasses in addition to oxygen with the supply of
a different polarising voltage. When measuring oxygen, a standard, un-modified electrode disc is
polarised at +0.7V (the Pt cathode negative with respect to the Silver anode). OXY/ECU has 2
preset polarising voltage settings to allow Hydrogen (polarised at -0.7V) and Nitric Oxide
(polarised at +0.8V). Follow the instructions below to setup the OXY/ECU for measurement of
gasses other than oxygen.

1.3.1 System SetUp

O}{[WECU Control Unit ] Power supply
| @ w . o =
[

5MB - SMB MiniDIN - MiniDIN

s SMB - SMB———— |

T

LEY T Fram ==

Owyview Control Unit

Oxygraph Control Unit
Connections to Oxytherm and Owxylab a3 Cooygraph

5MB - SMB

so@e/ m e

Onygraph+ Control Unit

Make the connections between the OXY/ECU and the electrode control unit as shown in the
diagram above. Please note that Oxygraph Plus and Oxyview control units connect via an SMB-
SMB cable whereas the Oxygraph, Oxytherm and Oxylab control units connect to an alternative
socket using a MiniDIN-MiniDIN cable.

Prepare the electrode disc for use according to the guidelines set out in the Electrode Preparation
& Maintenance manual supplied with the electrode disc and mount the electrode in the electrode
chamber.

Switch the OXY/ECU control unit on and follow the guidelines below to select the relevant control
unit.

¢ From the main screen, if the correct control unit is not displayed, press Select to enter settings
menu.
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14 OXY/ECU Oxygen electrode signal conditioning unit

e Select Change Settings then Instrument Settings followed by Instrument Type.
e Select the relevant control unit using the plus and minus keys followed by Select to accept the
new settings.

With the correct control unit selected, select the required polarising voltage by following the
guidelines below:

¢ From the main screen, if the required polarising voltage level is not displayed, press Select to
enter the settings menu.

e Select Change Settings followed Polarising Volts.

e Select the setting type you wish to use. Preset level allows the configuration of 1 of 2 different
preset options:

e Nitric Oxide - polarises the electrode at +0.8V allowing detection of Nitric Oxide.

¢ Hydrogen - polarise the electrode at -0.7V allowing detection of Hydrogen.

WITH THE POLARISING VOLTAGE SET TO THE PRESET FOR HYDROGEN , THE ELECTRODE DISC
WILL BE SENSITIVE TO HYDROGEN ONLY . WHEN SET TO NITRIC OXIDE , THE ELECTRODE WILL
STILL BE SENSITIVE TO OXYGEN . THEREFORE , MEASUREMENTS OF NO MUST TAKE PLACE IN A
SAMPLE WITH A STABLE OXYGEN LEVEL THAT CAN BE OFFSET OR IN A ZERO OXYGEN SAMPLE

If Custom Level is selected, the polarising voltage may be set in increments of 0.05V within the
following 2 ranges:

e -1.20V to -0.6V

e +0.6V to +1.20V

Once the settings have been correctly configured, signal recording from the electrode disc is
performed in exactly the same way as with a standard oxygen electrode measurement. Please
refer to the relevant system manual for more information.
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Support Information

Purchasers of Hansatech Instruments Ltd products can be assured of
ongoing support and prompt and efficient attention to enquiries at
all times.

All products supplied by Hansatech Instruments are guaranteed for
12 months from the time of despatch against manufacturing faults or
defective materials. The guarantee does not cover damage caused by

misuse or unauthorised attempts to repair.

If difficulties are experienced with the equipment, please contact
Hansatech Instruments for advice. If necessary, equipment may be
returned for repair/replacement during the warranty period. No
charge will be made for parts/labour under warranty but we reserve
he right to charge for customs clearance and return carriage if
appropriate.

For repairs outside of the warranty period, please contact us at the
address below for an estimate of cost and instructions regarding the
return of equipment.

If the product was purchased via a distributor, please contact them
for advice in the first instance.
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