






Ric presenting his talk at HIE, introduced by HIE PhD student  
Ximena Cibils-Stewart. 

Engineering PhD student and AMCF intern Edward Huang (left) with Ric 

(right), who both presented at the 2022 SoEDBE Research Seminar. 



Image No. 6 was a colourised SEM micrograph of plant material, while Image 
No. 8 was of spider fangs taken by our own VC, Professor Barney Glover. 

Newly minted Dr Matthew Van Leeuwen (left), and Hamid Fatemi (right) who graduated with a Bachelor of Engineering. 

The generator, which will look after both the AMCF and 
SoSc, placed out the back of Building EHa. Thank you to 

everyone involved with making this happen. 



 

 

Some of the women having a great time and doing awesome research at the AMCF  

Left to right, (Top) Tia Richardson, Denise Duff, Celine Neukomm, Vimala devi Seenivasagham, Julia Ryeland, (Middle 
Top) Ximena Cibils-Stewart, Alina Bekmukhametova, Zahra Nouri Emamzadeh, Leslie Gough, (Middle Bottom) Rani 
Carroll, Ruby George, Sonyia Juarez, Darcy Burns-Dunn, Dr Rebecca Vandegeer, (Bottom) Bianca Russom, Dr Shamila 
Salek, Dr Hayley Green, Dr Laurel George, Katherine Morrison and Rebekah Olden. 

A lovely thankyou card and calendar. 
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PhD student Lorraine Peacey is researching the protein GnRH. This 
protein is found in the brain and is associated with hormones and 
reproductive health. GnRH has been found not only in humans and 
other mammals, but a wide range of species, meaning their 
function has been retained throughout evolution. The function of 
this protein is well known, but the mechanisms controlling its 
release are not well understood. Lorraine is particularly interested 
in the interaction of GnRH with metals, such as copper, nickel and 
zinc. It is possible that when the GnRH binds to metals, the metals 
help protect the protein from enzyme degradation. 

By elucidating the structure of these ancient proteins and how they 
bind to metals, this research could help give a greater 
understanding of how they are involved in reproductive health, and 
how they could be fine-tuned to help solve reproductive issues. 

Dr Chris Jones, Dr Feng Li and Professor Janice Aldrich Wright 

Lorraine has been making good use of our Mass Spectrometer to 
characterise her protein and identify how it is bound to metals. 
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Dr Bijan Markhali is a research assistant with Dr Mariam 
Darestani’s group in the School of Engineering, Design and Built 
Environment. Bijan is researching materials which could be used 
to absorb contaminants (e.g. phosphorous, amines and PFAS) from 
water. To do this he is looking at how organic and inorganic 
substrates could be modified so their surfaces become more 
absorbent. 

This technology is aimed at improving water quality and 
ecosystems at both small and large scales. At the moment the 
group is working with industry partners and is in the process of 
scaling up. For example, larger scale projects could involve cleaning 
up large bodies of water such as lakes that have been affected by 
excess fertilizer run-off from local farms.  

Bijan and his group have been making great use of the AMCF’s 
instruments, using: 
SEM/EDS: For elemental analysis and imaging surface 
morphology. 
FTIR: To confirm surface modifications. 
TGA/DSC: To check the thermal stability. 
XRM: To map the position of elements.
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Md. Delwar Hossain is a PhD candidate researching and 
developing fire-testing protocols for lightweight cladding 
composites used on buildings. The fire risk rating of cladding 
composites is currently based solely on the percentage of 
materials used in its core. In his work, Delwar has been using 
material characterisation and small-scale thermal testing to 
better understand the flammability properties of these building 
materials and the gases that evolve during a fire.  

Extraction of kinetics data from thermal testing can aid in the 
development of models that can explain and predict how various 
materials burn. Delwar expects that by applying these models to 
real-world fire simulations, he will be able to build a better fire 
testing framework and to provide improved classification of a 
material's fire risk, resulting in more fire-safe structures. 

A/Prof. Swapan Saha (WSU), Dr. Md Kamrul Hassan (WSU) and Dr. 
Anthony Chun Yin Yuen (UNSW). 

Delwar has been busy at the AMCF, making good use of: 
TGA/DSC: Test the combustion and pyrolysis of materials 
Evolved Gas FTIR: To identify what gases are coming off  
Kinetics Software: To extract and model kinetics data 
SEM/EDS: Imaging and elemental analysis  
FTIR:  Confirm materials in composites
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Material science engineer Nima Zohdi, is a PhD student working 
on 3D printing of polymers and polymer nanocomposites using 
Fused Deposition Modelling (FDM) 3D printers. Nima’s research is 
focused on investigating the influence of machine parameters and 
the reinforcement of polymers with nano-additives on the 
mechanical, thermal, and electrical properties of 3D printed parts, 
and how they vary along different axes. Nima will then use these 
results to build numerical models and rules for printing materials. 

By having a better understanding of the factors which influence 
the final properties of a 3D printed part, and designing modified 
rules of mixture (m-ROM), Nima’s work can help researchers and 
manufacturers choose the optimum 3D printer conditions needed 
to produce parts with better mechanical, thermal and electrical 
properties for both polymer and polymer nano-composite parts. 

Prof. Richard Yang, Prof. Yang Xiang and Dr Qinghua Zeng. 

Nima has been using these AMCF instruments: Zeiss FEG-SEM,  
Hitachi FlexSEM 1000 II, Phenom XL SEM and Jeol 6510 SEM  to 
image 3D printed parts as well as the nano-additives’ surface 
morphologies. FTIR and Raman to confirm additive surface 
modifications, TGA/DSC to check the thermal stability, Micro CT 
imaging to look at internal air voids and layer adhesion. 



(SEM) (XRD)  
(FT-IR) (MS)

(UV-Vis) (STA-TGA/DSC)  
(DSC)



 

‐

 Johanna Wong-Bajracharya, Vasanth R. Singan, Remo Monti, Krista L. Plett, Vivian Ng, Igor V. 

Grigoriev, Francis M. Martin, Ian C. Anderson, and Jonathan M. Plett,

 

 

 

 

 

 Md Delwar Hossain, Swapan Saha, Md Kamrul Hassan, Anthony Chun Yin Yuen, Cheng Wang, 

Waseem Hittini, Laurel George, and Richard Wuhrer

 

 ‐



 Matthew Paul Van Leeuwen, Michelle Rosemarie Toutounji, Jitendra Mata, Rachelle Ward, Elliot 

Paul Gilbert, Patrice Castignolles, and Marianne Gaborieau

 Yingying Guo, Y. X. Zhang, Khin Soe, Richard Wuhrer, Wayne D. Hutchison, and Heiko Timmers

 Scott N. Johnson, Jamie M. Waterman, Richard Wuhrer, Rhiannon C. Rowe, Casey R. Hall, and 

Ximena Cibils‐Stewart “ ‐ ‐

”

 Alexander R. Craze, Hikaru Zenno, Michael C. Pfrunder, John C. McMurtrie, Shinya Hayami, Jack 

K. Clegg, and Feng Li

 

 

 

 

 

 



X-ray Source: Tungsten 

Operation Voltage: 20 - 80kV 

Operation Current: 0.8 - 100µA. 

Specimen Size: Up to 15mm diameter and 22 mm in height. 

Max sample weight of 100 g. 

Magnification:  x15 - x120 (depending on sample size) 

Filters: Nil or 1 mm aluminium 

Spatial Resolution: 5-20µm depending on sample material, 

and instrument parameters. 

Software: Skyscan operating software for data Acquisition, 

NRecon for reconstruction and Dragonfly for processing. 

Advantages: Non-destructively probe the internal structure 

of samples and produce 2D and 3D      visualization. Great for 

biological and other low atomic mass materials. 



A test scan of a succulent flower imaged on our Skyscan 1072, including: a) a photograph of the flower, b) a 2D X-

ray image, c) a 3D model of the exterior and d) the 3D model sliced to show some of the internal structures.   

Micro-CT scans of left: a 3D printed sample from PhD student Nima Zohdi, middle: a computer chip, and right: a tic. 



 

 

 

 

 

 

Microscope/camera setup in 
AMCF. 

Comparisons of single images (top) and after imaging stacking of many photos using Helicon Focus (bottom). Samples 
from left to right include: the underside of a Nandina leaf, a mineral sample dominated by quartz, and MRes student 
Hyun Min’s CuL metal ligand crystal.  



Daniel, Laurel, Tia and Ric. Your friendly AMCF team, 
at your service! 

Using FIJI and Ilastik to count spheres in Daniel’s 
spider egg image (see back page of this Newsletter). 




