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Graduate Student Research Program Returns to Full Strength after COVID Pause 
 
In the summer of 2022, ChemMatCARS welcomed its first full complement of visiting graduate 
student researchers since 2019. One graduate student visited in summer 2021 under the 
Graduate Student Research Award at ChemMatCARS (GRSAC) program, but this year saw the 
return of the full program, with awards going to three students.  
 
Luis Ortuno Macias and Pedro Bertolini worked with Professor Binhua Lin, Dr. Wei Bu, and Dr. 
Mrinal Bera. Both are third-year PhD students from the Department of Chemical Engineering at 
City College of New York, working with Charles Maldarelli. The third student, Xiaotong Zhang, 
was hosted by Professor Yu-Sheng Chen. Zhang is a fourth-year PhD student in chemistry, 
focusing on physical chemistry and crystallography; she works with Jason Benedict at University 
at Buffalo, New York. The following are lightly edited transcripts of interviews conducted at the 
midpoint of the students’ visits. 
 

Xiaotong Zhang 
 
What questions have you brought to ChemMatCARS? 
 
Our group focuses on solid-state single-crystal materials, mainly photoactive crystals. 
Photoactive means the material is responsive to light. Essentially, we can use light as a switch to 
turn it on and off. My project is to make a type of coordination complex called a metal–organic 
framework. These structures have a porous space in the middle, so you can introduce gas 
molecules into it. You can imagine that we could use these materials to capture greenhouse 
gases. I am incorporating a photoactive linker into this type of complex. We will use light open 
up the framework, insert the gas molecules, and then use light to close it up, so the gas 
molecules are trapped under a different pressure in a more stable structure. The 
photoactivation works kind of like a seal.  
 
We’re using ChemMatCARS to study the physical and chemical properties of these photoactive 
complexes before, after, and even during photoirradiation. With the crystallography facilities 
here, we can see the structural transformations as the material is activated.  
 
We come to ChemMatCARS because the data collection is really fast and we get really great 
data. If we use a home source, it will take up to hours for one data collection; here, it takes less 
than 15 minutes to get really good, publication-quality data. Coming here really expands the 
amount of work you can finish in a day. Also, the background here is very low, so the data 
collection is from the sample itself instead of the background. 
 
 

https://chemmatcars.uchicago.edu/education-and-outreach/gsrac/
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What’s your experience with these techniques?  
 
This is my fourth visit. I was here twice before COVID, but then COVID paused everything. We 
came back this March. On this visit, I brought my own samples, and I want to finish off what I 
brought in March.  
 
What was your path into this career?  
 
I’m from China, and I came here specifically for college. Before I entered college, my parents 
wanted me to do a business major so I could go back and work in a company. But I wasn’t 
interested in that. I started learning chemistry when I was in middle school. My teacher was 
showing us a simple experiment, and it really caught my attention. During high school, we had 
an exam to summarize our first two years of study, and I got 100% percent on chemistry, so I 
felt like, “I can do something with this.” That’s why I chose a chemistry-focused major. When I 
was an undergraduate, I did research with my current supervisor, Jason Benedict. I started 
working with crystals then, and I felt that there was more I wanted to understand about the 
project, so that’s why I stayed at University at Buffalo in the same group.  
 
What’s different about being here for the summer versus beamtime? 
 
When I came here for the first three times, I was a user. I just came here for a few days and 
then I left. I didn’t really understand how this section worked until I came for this internship. 
Now, having experience as a worker here, I understand how they schedule users for beamtime, 
how each hutch works, and what they are for. I also made more friends; I know people a little 
bit better because I interact with them every day. It’s been really enjoyable because people are 
really nice here, and they are willing to help you and talk to you.  
 
What’s been most surprising? 
 
I would say it’s how the postdocs work here and their obligations to the beamline. They are not 
only helping users; they also need to maintain the instruments, and they need to know a lot of 
techniques. And they also need to write code to control all the instruments. That’s a lot of 
work. I think it’s just incredible that they can do all this. But it’s also a lot of pressure. It helps 
me in understanding if I were a postdoc here, what my obligations would be.  
 
Where do you think you’ll go next? 
 
I’m still considering a postdoc but recently I’ve been thinking about industry. Right now, I’m 
only focusing on photocrystallography, but crystalline materials—there are so many different 
areas. How can we use the science we study now and transfer it to daily-life device that can 
really help everyone? 
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Luis Ortuno Macias and Pedro Bertolini 
 
What questions have you brought to ChemMatCARS? 
 
LOM: We’re using short peptides for the separation of lanthanide ions. We want to use these 
peptides because they’re ecofriendly. [Our supply of lanthanides] is imported, primarily from 
China. The process for extraction of these ions uses a lot of organophosphates, surfactants, 
solvents. The U.S. doesn’t have an ecofriendly process for the extraction of lanthanides from 
ores. 
 
We know these peptides bind with these ions really well. We’re modifying them to make them 
more surface active. They can also be modified to be more selective to certain ions. The process 
we are trying to implement is called foam fractionation. You have a tank; you inject some 
bubbles with the peptides. Because these peptides are surface active, they’re going to come to 
the air–water interface of the bubbles, so the bubbles will contain these ions, and they can be 
raked off with the foam.  
 
The key to this interaction is the adsorption of the peptides to the air–water interface. Here at 
ChemMatCARS we use special troughs that we’ve designed. We fill the troughs with a solution 
that contains both ions and peptides. We let the peptides come to the air–water interface and 
then study the interface. At home, we can do macroscopic experiments: we can see how the 
surface tension changes, for example, so we know that something is adsorbing to the interface, 
but we don’t know what it is. If we have a mixture of two ions that we want to extract, and we 
modify the peptide to be more selective toward one of them, at school we can’t measure the 
selectivity. Here we can tell if we have a heavy ion or a light ion at the interface.  
 
PB. My project is completely different, even though we have the same advisor. My project is 
CO2 capture; it’s a collaboration with Exxon-Mobil. We had this idea of using liquid-infused 
surfaces to capture CO2. The idea came from pitcher plants—plants that eat insects. These 
plants have a very thin liquid film on the surface, and as soon as the insects come into contact 
with the film, they slip and fall into the digestive juice of the plant. My part of the project is 
mostly theoretical: understanding of the mass transport, trying to simulate what’s going on, 
understanding the trends in the experiments. My project doesn’t use the techniques here; I 
came along as a helping hand. Wei and Mrinal asked me to do something similar to my 
simulation work, so what I’ve been doing here during in the internship is looking at the 
software they use to fit X-ray and fluorescence data. I’m looking at the way they propagate 
errors. I’ve been learning Python and brushing up on statistical analysis. I definitely see how I 
can apply some of this to my research, especially on the experimental simulation side. Wei and 
Mrinal are super helpful and patient—definitely patient. 
 
What’s your experience with these techniques? 
 
LOM: I’ve been here several times. Last year, [CCNY] Professor Raymond Tu had two days of 
beamtime to do anomalous small angle X-ray scattering (ASAXS) and I came to help him out. It 
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was a really good experience. Then I came two months later to do the experiments for my 
project and to help Professor Tu again; it was five days all together. Every time we come here, 
we go home with good data, knowing a lot of new things about the project. After that ASAXS 
experiment with Dr. Tu, we submitted a proposal for ASAXS because we found out recently 
these ions are also forming aggregates in bulk solution. We wanted to use ASAXS to look at the 
structure and distribution of the ions on these aggregates. In March we had two days of ASAXS, 
and we got really good data.  
 
PB. There are other students in our group, older than us, who have been coming to Argonne a 
lot. In my first year as a PhD student, I just came to help out. This is actually my fifth time here 
as a helping hand. My first project was on oil spill containment; we used the troughs to 
measure the surface tension, and they used different surfactants. They used fluorescence and 
reflectivity to see what ions were at the surface, to get an idea of what the structure of the 
surfactants at the interface.  
 
What was your path into this career?  
 
LOM: I’m from Venezuela. I got my bachelor’s degree there in 2011, then I worked in industry 
for a while. The situation of the country was very bad, and I didn’t have any other option but to 
leave the country. I came to the U.S. to study English. I was going to stay here for a little bit and 
then go back somewhere else in South America. I came for a one-year program, and then 
decided to stay another year; my visa was for five years. I said, well it looks like I’m going to stay 
here a little longer; I think I should go back to school. I applied to CCNY to do a master’s degree. 
I met Pedro and Pedro’s advisor, Charles Maldarelli, and after one semester I decided to join 
the PhD program, working with Professor Maldarelli. I felt like I was in the right place—great 
people, a lot of research groups.  
 
You’re relatively experienced users already. What’s been surprising or valuable about being 
in this program, as opposed to your regular beamtime? 
 
PB: There’s more teaching involved. Wei gives a lecture every week about how the X-rays here 
work. Every time we’ve come to run, you kind of do what you’re told—”Make sure you use this 
command when you’re trying to do this”—without any knowledge of how it actually functions. 
We’re getting a better understanding of how everything works at Argonne, plus just more 
discussion and consulting with the beamline scientists. And just talking to the other groups that 
come to run experiments, getting an idea of how different experimental setups can give you 
different kinds of different information. I had no idea about crystallography, so learning about 
that from the other three interns has been interesting.  
 
LOM: For data processing, it’s really helpful being right here in the office. If you’re stuck, it may 
not need an hour meeting; if they walk by, you can ask the question right away.  
 
PB: What I appreciated more on this visit was the expertise of the beamline scientists. Each of 
us had to give a presentation on our work, and even though my project doesn’t involve the 
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techniques used here, Wei and Mrinal jumped right in with really good questions. I knew they 
were experts on beamlines, but I guess I didn’t appreciate until now their breadth of knowledge 
and the perspective they can give. Talking with Wei, because he comes from a physics 
background, made me see that I may need to think a little differently about how I approach my 
problem, looking at it from a physics point of view as well as an engineering or chemical point 
of view. The conversations have been helpful in retraining myself on how I approach a problem, 
especially one I don’t have experience with. I’m realizing that when I’m working on simulations, 
I can develop blinders. That’s maybe a life lesson I’m learning here. 
 
LOM: Every time we come here, we go home with something that’s totally new for everybody.  
 
 
 
 
 
 


