
Gas-phase oxygen electrode system 
for advanced photosynthesis & 
respiration studies



 > PC operated USB Oxylab+ electrode control unit
 > LD2/3 gas-phase electrode chamber with dual water jacket 

 > LH36/2R LED light source (up to 750 µmols m-2 s-1) with 

 > Suitable for gas-phase measurements from leaf disc 
samples of 10cm2

 > 24 bit high resolution measurement of oxygen signals
 > Integral systems for measurement of auxiliary signals with 
16 bit resolution
 > Onboard LCD readings of oxygen & auxiliary signals
 > 2 channel capability via purchase of additional systems
 > QSRED sensor for light source calibration
 > OxyTrace+ Windows® software for data acquisition, 
hardware control & data analysis
 > Real time 0 – 4.5v analogue output of oxygen signal

Gas-phase oxygen electrode system for advanced 
photosynthesis & respiration studies



Since its original design in the early 1970’s by Tom 
Delieu and David Walker, the S1 Clark Type Oxygen 
Electrode disc remains largely unchanged – a true 
testament to the quality and reliability of the sensor. 
The S1 consists of a platinum cathode and silver anode 
set into an epoxy resin disc and is prepared for use by 
trapping a layer of 50% saturated KCl solution beneath 
an oxygen permeable PTFE membrane. A paper 
spacer placed beneath the membrane acts as a wick to 
provide a uniform layer of electrolyte between anode 
and cathode.

When a small voltage is applied across these electrodes 
(with the platinum negative with respect to the 

and the platinum becomes polarised (i.e. it adopts 
the externally applied potential). As this potential is 
increased to 700 mV, oxygen is reduced at the platinum 
surface, initially to hydrogen peroxide H2O2 so that the 
polarity tends to discharge as electrons are donated 
to oxygen (which acts as an electron acceptor). The 

the oxygen consumed at the cathode providing a fast, 

level in a gas-phase sample.
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The next generation Oxylab+ oxygen electrode control unit combines striking aesthetics with enhanced features 

control unit. As part of a complete system, Oxylab+ provides a convenient yet powerful tool for measurements of 
oxygen evolution or uptake from samples in the gas-phase between 0 - 100% oxygen. Samples typically consist of 
leaf discs which are either cut from a broad leaf or made up of a “mat” of other material such as excised needles, 
algae, mosses, lichens etc to form a circular disc of 10cm2. 

allows detection of minute changes in oxygen level without needing to apply instrument gain. This results in 
beautiful, noise free traces even when zoomed close in on areas of interest. Integral electronics provide control 

The system allows realtime graphing of signals from the S1 oxygen electrode and an optional auxiliary input 
providing scope for comprehensive analysis of oxygen activity. Signals from all inputs are additionally displayed on 
an LCD screen mounted within the front panel of the Oxylab+ control unit. 

Up to 2 individual Oxylab+ control units may be linked to a single PC and operated simultaneously from OxyTrace+ 
software providing a powerful, multi-channel system.



The LD2/3 leaf-disc electrode chamber allows 
oxygen uptake / evolution measurements to 
be performed from leaf-discs, excised needles, 
algae, mosses, lichens etc with a surface area 
of up to 10cm2. A prepared S1 oxygen electrode 
disc is mounted directly below the sample 
chamber with the dome of the electrode 

LD2/3 provides precision temperature control 
of sample and sensor via upper and lower 

connection to a thermoregulated circulating 
water bath. 

The LD2/3 is constructed from black acetal which 
provides the ability for dark adaptation of samples or oxygen 
measurement in complete darkness. 

The leaf chamber section has 2 gas ports providing both a calibration and 

stoppered hole is provided for the introduction of an optional temperature sensor or similar auxiliary sensor.

A clear cast acrylic top window allows illumination of the sample via the LH36/2R LED light source with a further 
16mm optical port for either additional illumination or insertion of a quantum sensor, etc. An additional port 

with the LD2/3 leaf disc electrode chamber. The light housing 
mounts directly on to the clear cast acrylic window on the top 
of the LD2/3. 

The large area LED array consists of 36 red LED’s arranged 
in such a way to provide a high uniformity of illumination of 
sample discs of 10cm2. 

LH36/2R connects directly to the rear of the Oxylab+ 
electrode control unit. Light intensity adjustments are made 

OxyTrace+ software. PFD tables consist of up to 20 individual 

for automatic execution during a measurement.

The LH36/2R has an integral cooling fan which automatically 
switches on to cool the housing when the light intensity 
reaches a certain point. This provides stability control of the 
light intensity when required at higher light intensity steps. 
Optical feedback controls within the light housing serves to 
enhance the stability of the LH36/2R performance across the 
entire range of intensity. 

The LH36/2R has a peak wavelength centred at 660nm with a 
maximum intensity of 750 µmol m-2 s-1 in LD2/3.
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OxyTrace+ is a multi-function Windows® program supplied with 

and analysis. An automated 3 step calibration routine guides the 

using electrode values measured from ambient air, ambient +/- 1ml 
of injected/removed ambient air and a further measurement of 
ambient air.

tables consisting of up to 20 individual light steps. Light intensity 
adjustments are performed automatically during the measurement. 
OxyTrace+ also allows calibration of the LH36/2R light source from 
a simple software routine. This requires manual input of measured 
values at each individual calibration intensity step using the QSRED 
quantum sensor..

and external ion-selective electrode) real-time output, a split screen 
showing real-time rate of change above the oxygen signal and tabulated 

numerical data.

The QSRED quantum sensor consists of a handheld display 
unit and matched cosine corrected sensor head containing 

-2 s-1 value from the sensor 
is displayed on the LCD display. 3 measurement ranges allow 

-2 s-1. 

calibration of the LH36/2R light housing. Each unit is supplied with an individual 

cable

application of electrode membrane

chamber

chamber

for LD2/3 electrode chamber 



Hansatech Instruments Ltd

info@hansatech-instruments.com
www.hansatech-instruments.com

Hansatech Instruments is 
a British company that has 

been developing high quality 

over 40 years. Our systems 

research in cellular respiration 

in more than 100 countries 
throughout the world. We have 
gained an enviable reputation 

using Clark type polarographic 
sensors. We also develop 

measurement systems using 

pulse-modulated measurement 

chlorophyll content.

Instruments products can be 

enquiries at all times. Support 

our global distributor network. 
Customers are encouraged to 

register their instruments on our 
website which allows access to 
our Support Ticketing System in 

addition to instruments manuals 
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