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Introduction

The aim of this article is to show ways through which we can

turn a classic electrolysis experiment, as a source of
hydrogen production, into a completely remote laboratory.




Brief Theoretical Considerations

The basis of the electrolysis experiment is the reduction-
oxidation process happening when direct current passes

through an electrolyte mixture (solution or melt that
decomposes under the influence of an electric current).




The classic experimental setup
revolves around two electrodes
connected to a power supply,
submerged in an electrolyte
solution.




The main applications of electrolysis include:

» Electrochemical engineering

 Renewable energy
* Bioelectrochemistry
* Environmental protection
« Biomedicine




Experimental Setup
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Making the Experiment Remote

In order to enable the experiment
to be fully operated remotely, a
SCARA (Selective Compliance
Articulated Robot Arm) was used.

The robot is managed by an
Arduino microcontroller which
drives the motors that put the

robot in motion.




Advantages of the Robotic Arm

The SCARA is fitted with a gripper end
controlled by a servomotor, which allows
for fine adjustments in the grip width of
the claw. In this case, the gripper end will
hold the reference electrode and move it

inside of the beaker, so that different

voltages can be measured.




Accessing the Remote Laboratory

The experimental setup will be controlled remotely via a web
interface, which will provide the ability to control almost all of the

actions needed to complete the experiment. The interface will grant
the user a video feed of the setup, and will allow them to maneuver
the robot by inputting different motion parameters.




The server behind the web interface is hosted on a Raspberry Pi,
which communicates with the Arduino of the SCARA and also
operates the solenoid valves and the programmable power supply
used to apply tension between the working and the counter
electrode.




Experimental Procedure
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Data Acquisition

The data measurements are done using the power supply, which has
been programmed to return the value of the measured tension back to
the user of the interface. Then, they can download the data in table

format.
Also, a video camera was fitted, providing live video feed of the
experiment.




Making Connections and Future Plans

Up to this moment, a laboratory session was already held, having
promising results and positive feedback from the operators of the
setup.

Our project is part of the ITRES Program, a joint effort held with
students from the Iceland School of Energy, Reykjavik University,
regarding methods of renewable energy.




Our future goal for this project is to further improve our experimental
setup and, due to the versatility of the web server and SCARA, expand
into other fields of study.




Conclusion

The robotic setup presented is suitable for emulating proper laboratory
conditions and allowing students from all around the world to

remotely operate the experiment and observe the physical
phenomena taking place during water electrolysis.
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