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AIXTRON, Swavesey, Cambs. 
1. General 

Placement Location AIXTRON Ltd, Buckingway Business Park, Anderson Rd, Swavesey, 
Cambridge CB24 4FQ 

Arrival and Departure Dates 27th June 2022 – 30th September 2022 

No. of  working days spent at 
Institution 

70 working days 

2. Financial 

Where did you stay during your 
placement (town name)? 

King’s College Summer Accommodation 
Villa Building 7, Cranmer Road, Cambridge CB3 9BL 

Total cost of daily travel to and from 
Institution (£) 

N/A 

Total received from Institution (£) N/A 

3. Research Project 

Title of Research Project Graphene Production, Transfer and Characterisation 

Written Report submitted to host 
institution 

N/A 

Experimental Techniques used: Chemical Vapour Deposition, Spin Coating, Electrochemical 
Delamination, Raman Spectroscopy 
 

Interest level of project on a scale of 1 (low) to 10(high) 8 

Quality of support provided on a scale of 1 (low) to 10(high) 7 

Interaction with other researchers on a scale of 1 (low) to 10(high) 8 

Short summary (~ 200 words) of technical content of project: 

My project mainly focused on investigating the manufacturing of 2D materials, specifically graphene on 
copper wires. 
 
First, I was taught how to characterise the quality of graphene using a Raman spectrometer. Graphene 
produces three prominent peaks, and depending on their intensity ratios as well as their full width half 
maximum, the number of layers and quality can be determined. 
 
Secondly, I was trained in the transfer process of graphene from a copper foil onto silicon wafer. The 
process required the use of spin coating for an initial layer of sacrificial polymers and then an 
electrochemical delamination to remove the copper foil from the graphene. A PDMS frame was used for 
adhesion to the semi-automated pick and place machine, in which the improvement of this for more 
consistency and rigidity was my task. 
 
Finally, I worked on iCable, which is the chemical vapour deposition on a copper wire using a roll to roll 
machine. I was taught how to control the amount of precursor and ambient gases to adjust the graphene 
growth, as well as rolling speed to help the transition to a continuous mass manufacturing process. 

IonScience, Fowlmere, Cambs. 
1. General 

Placement Location IonScience (Fowlmere, Cambridgeshire) 

Arrival and Departure Dates 29/06/22 – 23/09/22 

No. of working days spent at 
Institution 

60 

2. Financial 
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Where did you stay during your 
placement (town name)? 

Cambridge 
 

Total cost of daily travel to and from 
Institution (£) 

£264 

Total received from Institution (£) £1524 x 3 months = £4572 

3. Research Project 

Title of Research Project 1. Literature review on the latest glass and gettering technologies  
2. Investigation into the linearity of the 10.6 eV sensors (with a 
particular focus on their performance at the low and high end of 
their ranges) 
3. Investigation of the mode of failure of 11.7 eV life testing lamps 

Written Report submitted to host 
institution 

 

Experimental Techniques used: Microscopy  
UV spectroscopy 
Gas dilution/injections 

Interest level of project on a scale of 1 (low) to 10(high) 8 

Quality of support provided on a scale of 1 (low) to 10(high) 8 

Interaction with other researchers on a scale of 1 (low) to 10(high) 8 

Short summary (~ 200 words) of technical content of project: 

1. The gas sensing technology developed at IonScience uses photoionization detection (PID) to 
detect VOCs. The literature reviews were focused on the lamps in the MiniPIDs manufactured 
here. Soda glass is chosen for the lamp body at ISL due to its close match in thermal expansivity 
to the lamp window. Soda glass contains 300 ppm water by weight, some of which rapidly enters 
the sealed bulb during lamp part off, compromising its UV output. ISL use a getter to absorb the 
water and maintain a pure gas mix within the lamps. The bombardment of the getter by fast gas 
ions causes metal atoms to be ejected from the getter surface (sputtering) and deposited on the 
lamp window, causing a reduction in lamp output. The PID lamp is therefore prone to failure 
over several years. The reviews analyse scientific literature for the latest glass and getter 
technologies/materials to determine potential solutions to this problem.  

 
2. The linearity investigation involved making up known concentrations of isobutylene in large glass 

spheres, and incrementally injecting gas whilst plotting how each sensor responded. I also 
looked at the baseline response of the sensors and calculated the theoretical limit of detection, 
3σ (3x the noise on the output at 0 ppb VOC) and the limit of quantitation, 10σ, in mV and ppm. I 
then compared to the calculated LOD and LOQ values to the lowest concentration that could be 
successfully measured using the sensors. 

 
3. Investigating the mode of failure of 11.7 eV life testing lamps by performing UV spectroscopy on 

all the lamps to check for any impurity gas peaks which would indicate a leak. Also took 
microscopy images of each of the windows to determine the degree of yellowing and the degree 
of sputter deposited on the windows. 

Johnson Matthey, Royston, Herts. 

Report 1 

1. General 

Placement Location Johnson Matthey (Royston) 

Arrival and Departure Dates 4/07/2022 - 2/09/2022 

No. of working days spent at 
Institution 

40 
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2. Financial 

Where did you stay during your 
placement (town name)? 

Cambridge 

Total cost of daily travel to and from 
Institution (£) 

£5.60 

Total received from Institution (£) £0 

3. Research Project 

Title of Research Project Development of a new method for production of “Iridium Black” 
 

Written Report submitted to host 
institution 

Yes 

Experimental Techniques used: Hotplate stirrer, pumping reagents, Büchner filtration, vacuum 
and ventilated oven drying, SEM, pH calibration. 
 

Interest level of project on a scale of 1 (low) to 10(high) 8 

Quality of support provided on a scale of 1 (low) to 10(high) 8 

Interaction with other researchers on a scale of 1 (low) to 10(high) 7 

Short summary (~ 200 words) of technical content of project: 

I was working on developing a new process of making iridium black with a higher surface area than 
previous methods. Iridium black is a finely divided solid powder of predominantly Ir with some Ir oxide 
present. It is used as a catalyst in the hydrolytic fission of water to produce hydrogen. The black is used in 
the oxygen evolution electrode as it is a four-electron process and so has a very high activation 
overpotential which needs to be lowered using a catalyst. It is very expensive so increasing the specific 
surface area can increase its activity per gram and reduce cost. Cheaper materials used for catalysts are 
less effective because, even within platinum group metals, only iridium is stable enough under the highly 
oxidizing conditions. I was tasked with finding the optimal conditions for this new process. This involved 
performing repetition experiments with different addition rates, different reagents, different 
concentrations, different equivalencies, and different drying methods. I performed 10 experiments during 
my 8 weeks working and managed to establish a method that produced a black with 30% higher specific 
surface area and with a starting concentration 50% higher than the current best Johnson Matthey 
process. This (if scaled up) could increase production rates and reduce cost by reducing the energy and 
water consumption. Additionally, my method did not produce the harmful ammonia and hydrochloric 
acid gases that the current method does. 
 
(More in depth comments on the process have not been included due to risk of disclosing intellectual 
property belonging to Johnson Matthey) 

 

Report 2 

1. General 

Placement Location Johnson Matthey Noble Metals, Royston 

Arrival and Departure Dates 4th July – 2nd Sep 

No. of  working days spent at 
Institution 

45 

2. Financial 

Where did you stay during your 
placement (town name)? 

Cambridge college accommodation 

Total cost of daily travel to and from 
Institution (£) 

5.6 

Total received from Institution (£) £3600.88 
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3. Research Project 

Title of Research Project Manufacture of Zirconia Grain Strengthened Platinum Wires 
through Powder Metallurgy 
 

Written Report submitted to host 
institution 

Yes 

Experimental Techniques used: Powder sieving, Pressing and sintering, Forging, Rolling, Wire 
drawing, Stress Rupture Tests, Met-prep, SEM, Optical 
Microscopy, Image analysis 

Interest level of project on a scale of 1 (low) to 10(high) 10 

Quality of support provided on a scale of 1 (low) to 10(high) 9 

Interaction with other researchers on a scale of 1 (low) to 10(high) 10 

Short summary (~ 200 words) of technical content of project: 

Platinum is a metal that has excellent oxidation resistance, and by strengthening its creep resistance 
properties with finely dispersed ceramic nanoparticles, it is very suitable for use in high temperature 
environments. This forms the basics of ZGS-Pt that Johnson Matthey is manufacturing. However, the 
problems of current approaches include: a) non-ideal test results in SRT tests due to non-homogeneous 
ceramic particles in Pt matrix and b) variability in manufacturing practices. 
Therefore, my project is looking to produce the same ZGS-Pt through a completely different way: powder 
metallurgy, rather than casting from melt. This route is expected to give less variability than conventional 
routes.  
The process starts with sieving Pt sponge to the desired size, mix it with zirconia nanoparticles using 
resonant mixing techniques, press them into shape, sinter at high temperatures to form metallic bonding 
between sponges, followed by conventional manufacturing routes such as forging, rolling and wire 
drawing.  
My job includes doing literature review on ZGS-Pt as well as powder metallurgy, deciding upon the 
parameters and practices to use in each step, and characterizing the material’s properties after each step 
by examining cross sections under SEM. Then I would suggest how to improve the processes to achieve 
better properties. 

Plastometrex, Cambridge 
1. General 

Placement Location Plastometrex, Cambridge Science Park, Milton Road 

Arrival and Departure Dates 18/7/2022 – 10/9/2022 

No. of  working days spent at 
Institution 

40 

2. Financial 

Where did you stay during your 
placement (town name)? 

Cambridge 

Total cost of daily travel to and from 
Institution (£) 

£0 

Total received from Institution (£) £2640 

3. Research Project 

Title of Research Project Application of Profilometry-based Indentation Plastometry to Rail 
Steels 

Written Report submitted to host 
institution 

Yes 

Experimental Techniques used: Profilometry-based Indentation Plastometry, grinding and 
polishing, optical microscopy, laser interferometry 
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Interest level of project on a scale of 1 (low) to 10(high) 7 

Quality of support provided on a scale of 1 (low) to 10(high) 9 

Interaction with other researchers on a scale of 1 (low) to 10(high) 8 

Short summary (~ 200 words) of technical content of project: 

I used profilometry-based indentation plastometry (PIP) to conduct mechanical tests on railway steels. 
Two steel samples were provided by British Steel, with a flash-butt welded section among them. The aim 
of the investigation was to study variation in mechanical properties across a flash-butt weld, confirm the 
literature properties of the parent metals, and look at inhomogeneity across the weld. Supplementing 
this, optical microscopy was used to investigate the relationship between these properties and the 
observed microstructure. 
 
The result found a decrease in yield stress (YS) and ultimate tensile stress (UTS) either side of the weld, 
with an increase in YS and UTS in the centre of the weld. Microstructural causes were explored, including 
grain size, inter-lamellar pearlite spacing, and more. 
 
Laser interferometry was also used to verify the scans of the indents made by the stylus, as well as 
detecting anisotropy. This found that the material was isotropic, though may have shown some tilt when 
being indented. 
 
Finally, conventional uniaxial tensile testing was performed such that PIP could be compared to 
conventional methods. There was broad agreement between PIP and these tensile tests. 

 


