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NATHAN EDEN 
SCHOOL OF CHEMICAL ENGINEERING, MONASH 

UNIVERSITY 
 

 

 

Nathan completed his Bachelor of Science in Chemistry and 

Experimental Physics and Honours Degree of Bachelor of Science 

(Chemistry) (1st class) with Dr Kenji Sumida as supervisor at the 

University of Adelaide. The Honours project concerned post-

synthetic metalation of localised MOF formations. He has moved to 

Monash University to undertake a Doctor of Philosophy in Chemical 

Engineering with A/Prof Matthew Hill on utilising nanomaterials for 

selective capture, storage and release of metals and gases. As the 2019 

recipient of the Russell and Jenny Tait Postgraduate Research 

Scholarship, Nathan aims to work towards energy efficient 

separations and development of materials that can recover materials 

at low costs. 
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FUNCTIONALISED MOFS FOR AQUEOUS LI
+
 CAPTURE 

Nathan T. Eden1, Kristina Konstas2, Matthew R. Hill1,2* 
1 Monash University, 20 Research Way, Clayton VIC, Australia 

2 CSIRO, Research Way, Clayton VIC, Australia 

 

E-mail: matthew.hill@monash.edu 

 

Lithium will play an increasingly major role in the global green-energy transition 

required to offset climate change. The widespread introduction of electric vehicles, 

grid storage and household energy storage necessitate a massive increase in the 

production of lithium. Salar deposits are the major source of lithium and are obtained 

through solar evaporation of the mixed-salts over around a year1. Many of these 

salars contain greater quantities of Mg2+, and the isolation of Li+ from Mg2+ is a 

chemical challenge due to the similarity in physiochemical properties2. 

 

Metal-Organic Frameworks (MOFs) are ordered microporous materials that are of 

great interest in adsorption due to the designability of structures3. Inspired by work on 

lithium batteries, we propose addition of sulphur-related functionalisation into MOFs 

for their interaction with Li+. The SO3H motif shows an affinity for Mg2+ that is more 

than three times that for Li+4. Here, we report out latest findings related to the capture 

of Li+ from aqueous media by functionalised MOFs. 

 

References 

1. An, J. W.; Kang, D. J.; Tran, K. T.; Kim, M. J.; Lim, T.; Tran, T., Recovery of lithium 

from Uyuni salar brine. Hydrometallurgy 2012, 117-118, 64-70. 

2. Li, X.; Zhang, C.; Zhang, S.; Li, J.; He, B.; Cui, Z., Preparation and characterization 

of positively charged polyamide composite nanofiltration hollow fiber membrane for lithium and 

magnesium separation. Desalination 2015, 369, 26-36. 

3. Saleem, H.; Rafique, U.; Davies, R. P., Investigations on post-synthetically modified 

UiO-66-NH2 for the adsorptive removal of heavy metal ions from aqueous solution. Microporous 

and Mesoporous Materials 2016, 221, 238-244. 

4. Cassady, H. J.; Cimino, E. C.; Kumar, M.; Hickner, M. A., Specific ion effects on the 

permselectivity of sulfonated poly(ether sulfone) cation exchange membranes. Journal of 

Membrane Science 2016, 508, 146-152. 
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BRANDON HE 
SCHOOL OF CHEMICAL ENGINEERING, MONASH 

UNIVERSITY 
 

 

 

Brandon received his BE(Chemical) and BPharmSci degrees from 

Monash University in 2016. He began his PhD in chemical 

engineering in 2017 under Assoc. Prof. Matthew Hill working on 

synthesis scale up and applications of MOF composites with specific 

interests in flow chemistry and functional MOFs. 
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EFFICIENT SYNTHESIS OF MULTICOMPONENT METAL-

ORGANIC FRAMEWORKS 

Brandon He1,2*, Lauren Macreadie3, James Gardiner2, Shane 

Telfer3, Matthew Hill1,2* 
1 Monash University, Clayton, Australia 

2 CSIRO, Clayton, Australia 
3 Massey University, Palmerston North, New Zealand 

 

E-mail: brandon.he1@monash.edu 

 

Multicomponent Metal-Organic Frameworks (MOFs) have shown to enables greater 

tuneability than archetypal MOFs for applications such as gas separation, catalysis and 

sensing1. Multicomponent MOFs form porous structures with the coordination of metal 

nodes and two or more topologically distinct organic linkers2. However, the adoption 

of these MOFs for these applications have been precluded due to the difficulties in 

synthesis such as the potential formation of multiple MOF phases, low quantity 

obtained in conventional synthesis, lengthy synthesis times and poor quality materials 

obtained. Continuous flow chemistry has previously been demonstrated to be a 

synthetic method that tackles these challenges for archetypal MOFs3. Until now, 

synthesis of multicomponent MOFs has not been demonstrated with flow chemistry as 

a viable method of synthesis. 

 

In this work, we demonstrate the use of continuous flow chemistry as a method of 

synthesising multicomponent MOFs, UMCM-1 and MUF-77, with high phase purity 

and similar porosity. Further, we demonstrate the use of flow synthesised MUF-77 in 

C6 hydrocarbon separation.  

 

References 

1. Feng, L.; Wang, K. Y.; Day, G. S.; Zhou, H. C., The chemistry of multi-component 

and hierarchical framework compounds. Chem. Soc. Rev. 2019. 

2. Liu, L.; Konstas, K.; Hill, M. R.; Telfer, S. G., Programmed pore architectures in 

modular quaternary metal-organic frameworks. J. Am. Chem. Soc. 2013, 135 (47), 17731–4. 

3. Rubio-Martinez, M.; Batten, M. P.; Polyzos, A.; Carey, K.-C.; Mardel, J. I.; Lim, K.-

S.; Hill, M. R., Versatile, High Quality and Scalable Continuous Flow Production of Metal-Organic 

Frameworks. Sci. Rep. 2014, 4. 
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EDWARD HENDERSON 
SCHOOL OF CHEMICAL ENGINEERING, MONASH 

UNIVERSITY 
 

 

 

Ed's background is an undergraduate degree with Honors in material 

science and engineering from Monash University. He has been 

working with nanomaterials since 2016, specifically organosilica and 

magnetic nanoparticles. 
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NANOPARTICLES FOR IN VIVO CHARACTERISATION OF 

OVARIAN CANCER MICROENVIRONMENTS.  

Edward Henderson, Magdalena Plebanski2, Simon Corrie1 

1 Monash University Department of Chemical Engineering, 

Melbourne, Australia 

2 Royal Melbourne Institute of Technology, Department of 

Biomedical and Health innovation, Melbourne, Australia 

 

Ovarian cancer is one of the most lethal gynaecological 

tumours and remains a significant challenge in many 

aspects ranging from its diagnosis through to its treatment 

stages. It also presents a unique microenvironment in the 

peritoneal cavity in the build-up of fluid, ascites. 

Nanotechnology, and particularly the use of 

nanoparticles, could potentially assist in the 

understanding of this microenvironment by the use as an 

in vivo imaging probe and potential biosensor. Herein, we 

have conducted the initial steps of preparation of 

nanoparticles for in vivo usage such as toxicity assays, 

particle characterisation and initial cadaver imaging of the 

particles.  
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GABRIEL HUYNH 
SCHOOL OF CHEMICAL ENGINEERING, MONASH 

UNIVERSITY 
 

 

 

Gabriel completed his Bachelors degree in Chemical Engineering at 

Monash University in 2016, and started his PhD under Dr. Simon 

Corrie in 2017. He is currently a final year PhD student working in 

developing fluorescently labelled nanosensors for diagnostic 

application 
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AN INVESTIGATION INTO THE LONG-TERM 

FLUORESCENCE AND MATERIAL STABILITY OF 

ORGANOSILICA NANOSENSORS IN BIOLOGICAL FLUIDS  

Gabriel T. Huynh1, Jessica Frith2, Laurence Meagher2, Simon R. 

Corrie1* 
1 Department of Chemical Engineering, Monash University, Clayton 3800 Australia 

2 Department of Material Science and Engineering, Monash University, Clayton 3800 

Australia 

E-mail: gabriel.huynh@monash.edu 

 

The use of nanoparticles for biosensing applications has been increasingly prevalent 

over the last decade, ranging from monitoring glucose levels in vitro1 to fluctuations in 

sodium levels in vivo2. One common nanosensor design is to physically encapsulate 

reporter fluorophores within a polymeric scaffold. However, the main limitation of 

these nanosensors is the potential of component leaching from the scaffold – effecting 

their reliability and limiting their use in biological systems for over a prolong period 

of time3. 

Our group has previously designed an organosilica nanosensor, whereby we addressed 

this issue by chemically conjugating our reporter fluorophores onto the sensor scaffold 

to minimise component leaching.4 From this, we were able to demonstrate that our 

sensors showed fluorescence stability over 60-day period under ambient conditions. 

However, we have yet to address the stability of our nanosensors under physiological 

conditions. For this talk, we will be investigating the material and signal stability of 

our nanosensors under physiological conditions, to better ascertain the longevity and 

viability of our sensors within biological systems.  

 

References 

1. Cash, K. J.; Clark, H. A., Nanosensors and nanomaterials for monitoring glucose in 

diabetes. Trends in molecular medicine 2010, 16 (12), 584-593. 

2. Dubach, J. M.;  Lim, E.;  Zhang, N.;  Francis, K. P.; Clark, H., In vivo sodium 

concentration continuously monitored with fluorescent sensors. Integrative Biology 2011, 3 (2), 

142-148. 

3. Dubach, J. M.;  Harjes, D. I.; Clark, H. A., Fluorescent Ion-Selective Nanosensors for 

Intracellular Analysis with Improved Lifetime and Size. Nano Letters 2007, 7 (6), 1827-1831. 

4. Robinson, K. J.;  Huynh, G. T.;  Kouskousis, B.;  Fletcher, N. L.;  Houston, Z. H.;  

Thurecht, K. J.; Corrie, S. R., Modified organosilica core-shell nanoparticles for stable pH sensing 

in biological solutions. ACS sensors 2018. 
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SAMUEL LEGUIZAMON 
SCHOOL OF CHEMICAL ENGINEERING, MONASH 

UNIVERSITY 
 

 

 

Samuel Leguizamon is a fifth year Chemical Engineering PhD 

student at the University of Michigan. He received his bachelor’s 

degree in Chemical Engineering from Clemson University with 

honors. His current research interests include the self-assembly of 

nanomaterials, engineering adhesion in the material-biologic 

interface, developing 3-D printing techniques. 
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SELECTIVE, INFORMATION-DIRECTED DYNAMIC 

COVALENT ASSEMBLY OF SEQUENCE-SPECIFIC 

PEPTOIDS  

Samuel Leguizamon1, Timothy Scott,2,3* 
1 Department of Chemical Engineering, University of Michigan, Ann Arbor, MI, 

USA 
2 Department of Chemical Engineering, Monash University, Clayton, VIC, Australia 

3 Department of Materials Science and Engineering, Monash University, Clayton, 

VIC, Australia 

 

E-mail: timothy.scott@monash.edu 

 

Accompanying the continued progress towards atomic control over macromolecular, 

or supramolecular, structures and materials has arisen the challenge of architecting and 

engineering regular, but modifiable, self-assembled nanostructures. Conventional self-

assembly mechanisms involve the use of inherently weak intermolecular bonds 

allowing for rearrangement and error-checking of sub-units but result in 

comprehensive structures readily susceptible to thermal and mechanical degradation. 

Attempts to incorporate robust bonds induce kinetic trapping of sub-units, and thus 

incomplete architectures and unselective hybridization between units. Here, we 

describe the dynamic covalent assembly of information-bearing peptoid oligomers, 

where information is encoded in their sequence of pendant groups, by employing 

scandium triflate as a multi-role reagent to deprotect ethylene acetal-protected 

aldehydes in situ, to affect the equilibrium of amine/aldehyde condensation reactions, 

and to catalyze imine rearrangement reactions. Thus, by initially utilizing high loadings 

of Sc(OTf)3 to deprotect and separate complementary strands, then reducing the Sc(III) 

concentration via extraction and annealing at raised temperature, the selective, 

information-directed assembly of these oligomers was achieved. Moreover, the 

precursor oligomers were differentiated by incorporating spacer residues of varying 

lengths, enabling characterization of the generated structures by mass spectrometry to 

affirm sequence-selective assembly. 
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QUANXIA LYU 
SCHOOL OF CHEMICAL ENGINEERING, MONASH 

UNIVERSITY 
 

 

 

I obtained my Bachelor Degree and first Master degree in 

Environmental Sciences. Then I obtained my second Master Degree 

in Drug Discovery from Hong Kong Baptist University in Nov 2017. 

From Feb 2018, I joined Prof. Wenlong Cheng's Nanobionics lab 

pursuing my PhD degree. Currently, my research interests are focused 

on the construction of novel stretchable biosensors and their 

applications in living cell systems. 
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REAL-TIME MONITORING OF H2O2 RELEASED FROM 

LIVING CELLS BY A STRETCHABLE ELECTROCHEMICAL 

SENSOR BASED ON VERTICAL GOLD NANOWIRES 

Quanxia Lyu1, Qingfeng Zhai1, Jennifer Dyson2, Wenlong Cheng1,2* 
1 Department of chemical Engineering, Monash University, Victoria, Australia. 

2 Monash Institute of Medical Engineering, Monash University, Victoria, Australia. 

 

E-mail: quanxia.lyu@monash.edu 

 

Traditional electrochemical biosensing electrodes (e.g. gold disk, glassy carbon 

electrode, etc.) can undergo sophisticated design to detect chemicals/biologicals from 

cells. However, such electrodes are typically rigid and non-stretchable, rendering it 

challenging to detect cellular activities in real-time and in-situ when cells are in 

mechanically deformed states. Here, we report a new stretchable electrochemical cell-

sensing platform based on vertically aligned gold nanowires embedded in PDMS (v-

AuNWs/PDMS). Using H2O2 as a model analyte, we show the v-AuNWs/PDMS 

electrode can display an excellent sensing performance with a wide linear range of 40 

µM - 15 mM and a high sensitivity of 250 mA/cm2/M at a potential of -0.3 V. 

Moreover, living cells can grow directly on our stretchable high-surface area electrodes 

with strong adhesion, demonstrating their excellent biocompatibility. Further cell 

stimulation by adding chemicals induced H2O2, which can be detected in real-time and 

in-situ by our v-AuNWs/PDMS platform for both natural and stretched states of cells. 

Our results indicate the v-AuNWs/PDMS electrochemical biosensor may serve as a 

general cell-sensing platform for living organisms under deformed states. 

 

 

 

 

 

 

 

Figure 1: Real-time and in-situ monitoring of H2O2 induced by chemical stimulus by 

the stretchable v-AuNWs/PDMS biosensor. 
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HAMIDREZA MAHDAVI 
SCHOOL OF CHEMICAL ENGINEERING, MONASH 

UNIVERSITY 
 

 

 

I have started studying Chemical Engineering at the Kermanshah 

University of Technology. My enthusiasm for investigation of 

environmental systems led me to choose Separation Processes 

program in this field for my master studies at Iran University of 

Science and Technology. I was mostly involved with membrane 

processes and its applications, gas separation, water/ wastewater 

treatment and simulation and analysis of separation systems and have 

published several kinds of literature. Then I have started my Ph.D. 

degree in Australia at Monash University to be part of the ongoing 

research and innovation that will shape the future of our world. 
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NEW CLASS OF POROUS LIQUID TYPE III 

Hamidreza Mahdavi1, Stefan Smith2, Xavier Mulet2*, Matthew 

Hill1,2* 
1 Department of Chemical Engineering, Monash University, Australia 

2 CSIRO, Bag 10, Clayton South, VIC 3169, Australia 

E-mail: hamidreza.mahdavi@monash.edu 

 

Carbon Capture technologies can extract carbon dioxide (CO2) emissions generated 

from the power stations and industrial sites. The most advanced technology is based on 

CO2 absorption using aqueous alkanolamines solutions1,2. Despite its advantages such 

as low cost and high absorption capacity, its major drawback includes amine 

degradation resulting in the loss of carbon capture functionality, metal corrosion, and 

volatility of the solution, and the formation of toxic products. Therefore, for an efficient 

carbon capture without environmental consequences on the industrial scale, an 

alternative but more environmentally friendly technology is preferred1.  Recently, 

porous liquids are considered for use in emerging technologies for CO2 capture due to 

their outstanding affinities CO2 and their extraordinary chemical stability3. 

Porous liquids as a fast-growing research area combine properties of fluids such as 

fluidity with porous solids like permanent porosity. The intriguing properties of porous 

liquids are drawn from the fluidity of liquids, organized porous structures and chemical 

specificity of microporous solids 1,4,5. Microporous solids which are attractive for this 

application are metal-organic frameworks due to their high chemical stability, uniform 

porosity and chemical specificity6. The significant advantage of porous liquids is 

enforcement in conventional flow processes, whereas their high volatility or viscosity 

are considered as the main disadvantages1. 

References 

1. Giri, N., et al., Liquids with permanent porosity. Nature 2015, 527, 216. 

2. Zhang, J., et al., Porous Liquids: A Promising Class of Media for Gas Separation. 

Angew. Chem., Int. Ed. 2015, 54(3), 932-936. 

3. Shan, W., et al., New Class of Type III Porous Liquids: A Promising Platform for 

Rational Adjustment of Gas Sorption Behavior. ACS Appl. Mater. Interfaces 2018, 10(1), 32-36. 

4. James, S.L., The Dam Bursts for Porous Liquids. Adv. Mater. 2016, 28(27), 5712-5716. 

5. Greenaway, R.L., et al., Understanding gas capacity, guest selectivity, and diffusion 

in porous liquids. Chemical Science 2017, 8(4), 2640-2651. 

6. Li, J.-R., R.J. Kuppler, and H.-C. Zhou, Selective gas adsorption, and separation in 

metal-organic frameworks. Chemical Society Reviews 2009, 38(5), 1477-1504. 
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WEN CAI NG 
DEPARTMENT OF CHEMICAL ENGINEERING, MONASH 

UNIVERSITY MALAYSIA 
 

 

Ms Ng Wen Cai graduated with a Bachelor of Engineering with First 

Class Honours in Chemical Engineering from Monash University in 

2017. In the following year, she returned to Monash University and 

is currently pursuing her postgraduate studies under the supervision 

of Assoc. Prof. Chong Meng Nan and Dr. Saman Ilankoon. Her 

research focuses on the development of efficient semiconductor-

based photoelectrodes for their application in an effective 

photoelectrochemical water splitting system. 
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CONTROLLABLE SYNTHESIS OF A NOVEL POROUS 

TETRAHEDRAL AG3PO4 PHOTOANODE WITH SUPERIOR 

PHOTOELECTROCHEMICAL PERFORMANCE FOR SOLAR 

HYDROGEN PRODUCTION 

Wen Cai Ng1, Saman Ilankoon1, Meng Nan Chong1* 
1 School of Engineering, Chemical Engineering Discipline, Monash University 

Malaysia, Jalan Lagoon Selatan, Bandar Sunway, Selangor Darul Ehsan 47500, 

Malaysia 

E-mail: chong.meng.nan@monash.edu 

 

The vast increase in global energy demand coupled with the growing concerns on 

environmental issues have triggered the search for cleaner alternative energy sources. 

In view of this, photoelectrochemical (PEC) water splitting offers a sustainable 

hydrogen (H2) production route that only requires solar energy, water and PEC system 

operating in an ambient environment. However, the current advancement of PEC water 

splitting technologies is still far from the commercialisation benchmark indicated by 

the solar-to-H2 (STH) efficiency of at least 10 %. This is largely due to the 

shortcomings of photoelectrodes used in the PEC system, such as rapid recombination 

of photogenerated charge carriers and limited photo-responsiveness in the visible-light 

spectrum. Silver orthophosphate (Ag3PO4) possesses many desirable intrinsic 

properties for the fabrication into photoanode used in PEC system, such as narrow band 

gap of 2.4 eV and low valence band (VB) position. Hence, in this study, a highly 

efficient Ag3PO4-based photoanode was synthesized and characterised. The surface of 

Ag foil substrate was directly oxidised to fabricate a top layer composed of {111}-

bound Ag3PO4 tetrahedrons layer with porous structure, forming the dual-layer 

Ag/Ag3PO4 photoanode. Furthermore, the key synthesis parameters were 

systematically investigated by varying the concentration ratio of capping agent-to-

precursor (R), volume ratio of hydrogen peroxide (H2O2)-to-water and reaction period. 

Results showed that the optimised dual-layer Ag/Ag3PO4 photoanode achieved a 

photocurrent density as high as 4.19 mA/cm2 at 1 V vs. Ag/AgCl for R value of 4, 

volume ratio of H2O2-to-water of 3:5 and 20 h reaction period. The current work 

provides a solid foundation for further nanoarchitectural modification strategies on 

Ag3PO4-based photoanodes for more efficient PEC water splitting applications. 



9th Annual Chemical Engineering Postgraduate Association Conference 

19 

 

LINGHUI PENG 
DEPARTMENT OF CHEMICAL ENGINEERING, MONASH 

UNIVERSITY 
 

 

 

Linghui Peng is a PhD student of Department of Chemical 

Engineering, Monash University (Australia). She received her B.E. 

degree in textile engineering (2014) and B.B.A degree in business 

administration (2014), and M.E. degree in textile chemistry and 

dyeing and finishing engineering (2017) from Sichuan University 

(China). She worked as a research assistant during 2016-2017 at The 

Hong Kong Polytechnic University. She then held the CSC (Chinese 

Scholarship Council) scholarship to study in Monash University 

(2017 to present). Her current scientific interest is focused on 

synthesis of metal oxides nanoparticles for energy saving applications 

including thermal management and self-cleaning textiles and glasses. 
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SMART THERMAL MANAGEMENT TEXTILES 

Linghui Peng 

 

Outdoor heat stress can induce health hazards and reduce labor productivity, thus 

leading to a burden of US $6.2 billion for the Australian workforce annually. Because 

the outdoor temperature fluctuates within a day, a self-regulated textile is urgently 

needed to keep temperature of human body stable. Smart textiles are able to sense their 

surrounding environment and can respond to it by adapting their behaviors, 

accordingly. However, utilizing functional materials to achieve smart thermal radiation 

management for outdoor comfort and energy saving without external power supply is 

facing some challenges. In this study, a smart textile with thermal radiation 

management is designed by combining vanadium dioxide (VO2) and silver (Ag) strips 

on polyester (PET). This excellently designed VO2/Ag-PET exhibits high thermal 

management efficiency with a decrease of 13.9 °C at in-box temperature under intense 

radiation and remains transparent to thermal radiation at low temperature. The 

proposed VO2/Ag-PET textile may be potential for the use of thermal management, 

wearable and flexible communication devices, and energy saving applications. 
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LINGLING SHEN 
DEPARTMENT OF CHEMICAL ENGINEERING, MONASH 

UNIVERSITY 
 

 

 

Lingling Shen obtained her Bachelor’s and Master’s degree in North 

Minzu University and Northeastern University of China in 2012 and 

2014, respectively. Currently she is an exchange Phd student in 

SIMPAS group of Monash University from Northeastern University 

of China. Her research is mainly focused on the preparation of 

nanomaterials via electrochemical discharge process. 
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PREPARATION OF FINE COPPER POWDER BY PLASMA 

DISCHARGE ELECTROLYSIS PROCESS 

Lingling Shen1, 2, Bo Zhao1, Baoguo Zhang1, Zhongning Shi1*, 

Xianwei Hu1, Miroslav Boča3 
1School of Metallurgy, Northeastern University, Shenyang 110819, China 

2Department of Chemical Engineering, Monash University, Clayton 3168, Australia 
3Institute of Inorganic Chemistry, Slovak Academy of Sciences, Bratislava 84536, 

Slovakia 

 

E-mail: znshi@mail.neu.edu.cn 

 

Fine Cu powder was prepared by a solid−liquid plasma discharge electrolysis process 

using a CuSO4 - H2SO4 solution. The X-ray diffraction results indicated the presence 

of Cu2O impurity in the obtained Cu powder. The Cu content in the powder increased 

with increase in the concentration of CuSO4, and pure ultra-fine Cu powder was 

obtained using 0.2 M CuSO4 - 0.2 M H2SO4 solution. Emission spectrum analyses 

indicated that a large number of hydrogen radicals (H) generated in solution contained 

H2SO4 during the process of plasma discharge was the reason for the formation of pure 

Cu, therefore the formation mechanism of Cu could be described by the reaction Cu2+ 

+ 2H → Cu + 2H+, and the formation of impurity Cu2O was caused by the reaction 

2Cu + 2OH → Cu2O + H2O in plasma-solution interface and Cu2(OH)2
2++ 2e− → Cu2O 

+ H2O in electrolyte. The formation process of Cu and Cu2O in two types of solution 

were described in detail. Scanning electron microscopy analyses indicated that Cu2O 

particles were polyhedron-shaped with an average diameter of 100–200 nm.  
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ADAM SURMIAK 
DEPARTMENT OF CHEMICAL ENGINEERING, MONASH 

UNIVERSITY 
 

 

Adam graduated in 2014 from Wroclaw University of Science and 

Technology in Wroclaw, Poland with a Bachelor ofnEngineering 

Degree in Electronics and Telecommunications and a Master of 

Engineering in Mechanics and Machine Buildn(Sensors). He was 

awarded a Postgraduate Research Award at the University Nebraska-

Lincoln in the United States where henspent 12 months. Following a 

year in the UK as a Project Engineer, Adam came to Australia to work 

as an InteractivenDeveloper before joining Monash to commence his 

PhD.nAdam is passionate about renewable energy sources and zero-

carbon policies, in particular the transition of technology 

fromnlaboratories to large scale production. His vision is to create 

cheaper and more efficient solar cell materials. As part of his PhD,nhe 

is developing a high-throughput methodology for solar cell material 

discovery. Adam is part of Centre of Excellence innExciton Science, 

and a research affiliate with CSIRO. 
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HIGH-THROUGHPUT PEROVSKITE SOLAR CELL 

MATERIALS DISCOVERY 

Adam Surmiak, Prof. Udo Bach1, Prof. Salvy Russ2 
1 Monash University 2 RMIT 

E-mail: adam.surmiak@monash.edu 

 

In the past decade, there has been a drastic upheaval in the research of photovoltaics 

with the realisation of solution processed solar cells, particularly those based on an 

inorganic-organic hybrid perovskite active layer. The performance of perovskite solar 

cells (PSC) has the sharpest improvement and within only 10 years research have 

reached an incredible certified power conversion efficiency (PCE) of 25.2%1 rivalling 

the all-times champion silicon devices ~25%.2 We look for a better and stable 

perovskite solar cell by testing thousands of compositions, architectures and designs. 

In this presentation, we detail a novel high-throughput solar cell discovery techniques 

and setups which enable drastic increase of number of screened compositions in 

precisely controlled conditions. We show the significance of reproducibility, known 

conditions and structured data post-processing. We present a high class high-

throughput characterization setup and novel mixed-gradient perovskite compounds 

deposition. 

 

Figure 1: Schematic diagram of the high-throughput solar cell characterisation 

system 

 

References 

1. NREL Best Research-Cell Efficiency Chart. (https://www.nrel.gov/pv/cell-

efficiency.html. 

2. Green, M. A., The path to 25% silicon solar cell efficiency: History of silicon cell 

evolution. Progress in Photovoltaics: Research and Applications 2009, 17 (3), 183-189. 
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JING ZHANG 
DEPARTMENT OF CHEMICAL ENGINEERING, MONASH 

UNIVERSITY 
 

 

 

Dr. Jing Zhang joined the group as a postdoctoral research fellow in 

2018. She obtained her Bachelor’s and Master’s Degree from the 

Beijing University of Chemical Technology in 2006 and 2009, 

respectively. Then, she studied at the École Centrale Paris and 

obtained her PhD in Materials Science in 2012. She was a 

Postdoctoral Fellow at the Institute of Materials Science of Mulhouse, 

CNRS (France) in 2014. Then, she moved to Australia and worked as 
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Two major classes of drugs, corticosteroids and beta2-agonists, are widely used in the 

treatment the two most common chronic respiratory diseases, asthma and chronic 

obstructive pulmonary disease (COPD).1 The two classes of drugs have different 

modes of action: corticosteroids have an anti-inflammatory action, while beta2-

agonists smooth muscle dysfunction. Thus the combination of these two classes of 

drugs is considered as a complementary strategy for the treatment of asthma and 

COPD.2 Increasing evidence has suggested that the co-association of corticosteroids 

and beta2-agonists at the level of individual aerosol particle leads to an improved 

clinical outcomes due to a synergetic and complementary effect.3 However, the 

underlying mechanism of the formation of co-associated particles or agglomerates is 

still unclear. In this study, various drug formulations containing fluticasone propionate 

(a corticosteroid), salmeterol xinafoate (a beta2-agonist) and lactose (an excipient) are 

characterised by using PT-IR and AFM-IR to determine the chemical composition and 

imaging of individual particles on the submicron and nanoscale, respectively. These 

two new IR techniques are expected to reveal the particle co-associations and 

interactions between drug product components, thus provide tools for drug formulation 

design aiming at increased pharmacological efficacy. 
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