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WE’VE GOT THE POWER

Thermoelectric materials could be used as  alternative 
sources for power generation and refrigeration. A 
thermoelectric material creates voltage when a 
temperature difference is applied to it and vice versa. 
Thermoelectric devices are reliable energy converters and 
produce no noise or vibration as there are no mechanical 
moving parts. Researchers from Canada, the United 
States, and Japan are using the CLS to characterize the 
electron density, thermoelectric, and electrical transport 
properties of magnesium silicide alloys with antimony, 
aluminium, and zinc impurities.
DOI: 10.1039/C5TA03751D

We can’t control when the wind blows or when the sun 
shines, so finding efficient ways to store energy from 

alternative sources remains an urgent research 
problem. A team from the University of Toronto has 

designed the most efficient catalyst for storing energy 
in chemical form, by splitting water into hydrogen and 

oxygen, just like plants do during photosynthesis. 
Oxygen is released harmlessly into the atmosphere, 

and hydrogen, as H2, can be converted back into energy 
using hydrogen fuel cells. The intrinsic efficiency of the 

new catalyst material is over three times more efficient 
than the best state-of-the-art catalyst and is made 

from abundant low cost-metals. 

In an era of increasing energy demands, scientists are searching for the 
holy grail of chemistry: a way to use renewable resources, like solar power, 
to split water into hydrogen fuel. When hydrogen is used as a fuel, it 
leaves behind no pollutants or greenhouse gasses, only water. It is 
currently an expensive process with low energy output, but researchers 
from the CLS, Soochow University, and Western University have identified 
catalysts that vastly improve the water splitting process, and pinpointed 
how the catalyst works. These results could help produce a zero-emission 
hydrogen fuel. 
DOI: 10.1021/acs.jpcc.5b02685

CREATING ALTERNATIVE ENERGY
ENVIRONMENTALLY-
FRIENDLY 
THERMOELECTRICS

SAVING SUNSHINE 
FOR A RAINY DAY

Today, scientists are working to produce ultra-clean premium fuels from 
plants. Producing synthetic gas from plant biomass is a relatively 
straightforward process, but the process often leaves behind impurities 
such as ammonia, chlorine, and sulfur compounds, which make it harder 
to transform the gas into usable fuel. By pinpointing the threshold at 
which each chemical impurity blocks efficient conversion to usable fuel, 
researchers from University of Kentucky, Wichita State University and 
the CLS hope to improve the clean fuel production process.

DOI: 10.1021/acsenergylett.1c00117.

PLANT MATTER TO JET 
FUEL

TURNING STRAW INTO 
GOLD

Like the "Rumpelstiltskin" fable, scientists are using sunlight to turn straw 
into something more valuable. With the aid of the HXMA beamline, 

University of Calgary researchers used solar power to convert biomass like 
wheat straw into hydrogen fuel and value-add biochemicals. This method is 

efficient, eco-friendly, and lucrative. It uses a straw pre-treatment that 
results in a high production of green hydrogen fuel and lactic acid typically 
used in the food, chemical, and medical industries. The study also opens up 

opportunities for turning other plant materials into value-add products. 
DOI: 10.1002/adom.202000504.

After years of meticulous research, a University of Saskatchewan researcher's 
exploration of canola meal pellets as an eco-friendly alternative to coal and natural 

gas for both heat and energy is poised to move into its next phases – scaled-up 
pellet production and commercialization. His quest is to find ways to turn leftover 

materials from crop production, like canola meal, into biocoal. 
DOI: 10.1016/j.ijhydene.2021.09.134.

HEATING OUR HOMES WITH 
LEFTOVER CANOLA

Silicon has been the standard material used for solar cells, but perovskites, materials 
based on the same crystal structure as calcium titanium oxide, are becoming the preferred 
option for fabrication.  A University of Toronto team has used the CLS for multiple years to 

PEROVSKITES
& SOLAR ENERGY

SPLITTING WATER 
INTO HYDROGREN 

FUEL

A research team from the University of Texas at Arlington 
used the CLS to develop a new additive for automotive 
engine oil that reduces harmful emissions, increases fuel 
efficiency and improves durability. Conventional additives 
form a thin film on the surface of moving parts to reduce 
friction. The team studied how these coatings are formed on 
engine surfaces and how to create an innovative alternative 
using the VLS-PGM 
and SXRMB beamlines at the CLS.
DOI: 10.1016/j.wear.2021.203717
DOI: 10.1021/acs.langmuir.0c02985 

DOI: 10.1126/science.aaf1525
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research the capabilities of perovskites in solar cells. They used the CLS to get a glimpse of 
the never-before-seen transformation of a 3D crystal into a high efficiency solar cell 
material. Their insights could lead to solar cells that are cheaper and more efficient.
DOI: 10.1038/s41467-021-23616-9

ENGINE ADDITIVES 
COULD HELP SAVE 

ON GAS




