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International collaboration spurs MWRD-
Northwestern University study to address
contaminants in wastewater

A new groundbreaking study housed at a Metropolitan Wa-
ter Reclamation District of Greater Chicago (MWRD) wa-
ter reclamation plant (WRP) has the potential to filter un-
wanted pollutants from the wastewater treatment process.
The pollutants, known as trace organic contaminants, pose
a complex challenge to utilities like the MWRD trying to
detect and remove unwanted chemicals like dissolved drugs
and forever chemicals such as per- and polyfluorinated al-
kylated substances (PFAS). But scientists with the MWRD
and Northwestern University professors and graduate stu-
dents are collaborating to address the issue at the O’Brien
WREP in Skokie. Working with engineers from the M\WRD,
AECOM, and Argonne National Laboratory, Northwestern
chemistry and environmental engineering graduate students
are paving the way to new discoveries.

The study stems from a U.S.-Israel consortium called the
Collaborative Water-Energy Research Center (CoWERC),
bringing together Northwestern and BGN Technologies,
the technology transfer company of Israels Ben-Gurion
University of the Negev (BGU). Together, they are devel-
oping modern technologies to solve global water challenges
facing the MWRD and other counterparts across the globe.

“We have been analyzing trace organics for decades long
before they gained public attention, and we are taking
many actions to address these contaminants through re-
search partnerships like at our O’Brien Water Reclamation
Plant,” said MWRD President Kari K. Steele. “We thank
our partners at CoWERC and the many contributions and
long hours spent by Northwestern University students and
professors to unlock breakthrough technology to protect
our water environment.”

Northwestern researchers have been using reclaimed water
from the MWRD for bench scale experiments in the lab, but
as they scale up testing size, an increasing amount of water is
required to determine the effectiveness of the study and how
it can be implemented at a facility like O'Brien WRP.

Northwestern University Environmental Engineering Ph.D. candidate
Emma Shapiro displays a new study ar the MWRD’s O’Brien Water Recla-

mation Plant to visitors during a recent open house.

“Not having access to safe drinking water is a massive prob-
lem facing society — both in Chicago and around the
world,” said Aaron Packman, U.S. director of CoOWERC and
professor of civil and environmental engineering at North-
western, where he directs the Center for Water Research.
“Our water is particularly vulnerable to climate change and
harmful contaminants like PFAS. Researchers at Northwest-
ern, CoOWERC and the MWRD are working synergistically
to explore inexpensive, scalable solutions that will make our
communities more resilient.”

The power of corn starch and Febreze

Scientists and engineers are evaluating an apparatus that
includes a series of columns with checkpoint valves moni-
toring water flow rates. Chlorinated water that has flowed
through secondary treatment at the O’Brien (continued)
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WRP cycles into the columns where different adsorbents
are tested for use as a polishing step in the later stages of
the water reclamation process. Researchers inject doses of
trace organic contaminants and study how to best remove
the contaminants using an adsorbent. The adsorbent, a nov-
el beta-cyclodextrin based polymer developed by the North-
western team, will attach to the contaminants and PFAS
compounds and remove them from the water stream.

Beta-cyclodextrin is a bio-based renewable carbohydrate
that is produced from corn starch and used in common
household odor-eliminating products like Febreze. These
polymers react quickly to adsorb more spontaneously and
are selective for PFAS compared to conventional adsorbents.
Researchers are seeing the effectiveness of the adsorbent, and
are now assessing how long it lasts, before the polymer be-
comes saturated with contaminants and releases contami-
nants in the water.

Now found in practically every American household in
products like food packaging and personal care products,
PFAS compounds were designed by scientists not to break
down, which is why they are often called “forever chemi-
cals.” WRPs are not original sources of PFAS and were not
designed to remove these chemicals during the treatment
process, but the MWRD and other partners are striving to
address the contaminants to better protect the public health
and environment.

International impact

Many drinking water plants already use a similar type of sys-
tem, employing granular activated carbon and ion exchange
resins to remove metals and purify water. But researchers
said these become quickly clogged by organic matter, mak-
ing them less effective in removing trace organic contami-
nants in wastewater. Unlike drinking water, researchers at
the MWRD can take the wastewater from a treatment facili-
ty like O’Brien WRP, clean the water and treat it with adsor-
bents, and return an end product to the environment that
is free of trace organics, allowing earth’s natural filter to take
over, so the water can be used again in the future.

The research and development are impressive because
while new standards are applied to drinking water, the
CoWERC collaboration is one step ahead by moving to
address wastewater ahead of any new standards set by the

U.S. Environmental Protection Agency. The Northwestern
and MWRD scientists are not only developing a system
of adsorbents to remove trace organics to keep unwanted
chemicals out of the environment, but also assisting water
scarce countries like Israel to apply and implement these
practices in the future.

“Joining AECOM’s PFAS remediation capabilities with the
cutting-edge research of universities and thought leaders at
MWRD increases the potential for innovations, like nov-
el sorbents for trace organics, to have immediate practical
applications as we strive to achieve newly proposed drink-
ing water regulations,” said AECOM Global PFAS Initia-
tive Technical Leader Rosa Gwinn.

Israel reuses close to 90 percent of its treated wastewater, us-
ing it for irrigation and agriculture. So, while Chicago and
the Midwest might be flush with water resources in Lake
Michigan the Great Lakes, the technology could also aid
other parts of the world, like Namibia, China, Singapore,
Cyprus and Malta that reuse wastewater effectively. It could
also be reused to recharge groundwater sources in water
scarce places closer to home like California.

Gradual steps to implementation

The goal is to assess the adsorbents at the O’Brien WRP
on a smaller lab scale and gradually work toward larger
applications to pilot after a year in the U.S. and Israel and
then implementation if proven effective. Researchers will
be collecting and testing treated wastewater exiting the
facility using ultra-high performance liquid chromatog-
raphy coupled with a mass spectrometer. The instrument
can detect PFAS and other trace organic contaminants
and better assess the adsorption capacity of the polymer
and predict the treatment volumes and capabilities of a
full-scale system.

“While we are not ready for full implementation, source
control of chemicals is still paramount to removing them
from the environment,” said MWRD Commissioner Eira
Corral Sepulveda, “but partnerships like that of CoOWERC
are gradually showing how two different parts of the world
are banding together and leading with ingenuity, promise,
determination and hard work in the race to protect pub-
lic health and the water environment from contaminants.”

Recovering Resources, Transforming Water
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