
EARTH DAYINSIDE: 
SUBSCRIBER-EXCLUSIVE 

SPECIAL SECTION

LEARN ABOUT THE CREATURES
WE MUST SAVE AND PEOPLE
PUSHING FOR CHANGE

3 DAYS OF EARTH DAY DEALS, GIVEAWAYS & PRIZES ! APRIL 22"24

Terms & conditions apply. See store for details. Visit naturalgrocers.com/earthday

52%OFF*

2/$5
CASCADIAN
FARM®

Cereals, Granolas , or
Organic Bars | 6.2-16 oz.
Always AffordableSM $4.55-5.25

35%
OFF*

$189
ENDANGERED
SPECIES
CHOCOLATE®
Chocolate Bars
3 oz.
Always Affordable $2.95

FREE BAG
with purchase

EARTH DAY
SWEEPSTAKES
Enter for a chance to win a $500
Natural Grocers Gift Card
#N$POWER® MEMBERS ONLY

UP TO

33%OFF*
$599
EQUAL
EXCHANGE®
Organic Regular
Coffee | 10-12 oz.
Always Affordable $8.99

Sunday

SUNDAY, APRIL 18, 2021 | REPORTERNEWS.COM PART OF THE USA TODAY NETWORK

Dynamic duo
Potts to Leong was a lethal hall of fame
combination at AHS, Texas Tech. 1C

Weather
High 64° ! Low 44°
Cloudy. Forecast, 8A

England: Prince Philip mourned in
simple, somber chapel service. 3A XGEHAJ-12500v

Volume 141 | Issue 275
Home delivery pricing inside
Subscribe 888-426-0491
©2021 $3.00

Rusty Towell still wants to change the world thinks

about nuclear energy. h Towell is hoping to use the

gymnasium at the former Taylor Elementary School

to help him reach his goal h Founding director of Ab-

ilene Christian University’s Nuclear Energy Experimental Test-

ing lab — NEXT for short, Towell aims to turn the former Abi-

lene Independent School District’s building into a massive

workshop for his lab. h And a 25,000-square-foot Science and

Engineering Research Center soon could follow directly next

door, a vision discussed during ACU’s January town hall. h In

particular, he hopes to build an upscaled version of the salt

testing loop that currently resides in NEXT’s Bennett Gymnasi-

um lab space. h Once completed, the data collected and engi-

neering leaps needed to make it all happen would put the pro-

gram one step closer to the ultimate goal: a functioning re-

search reactor on or near campus in the next !ve years. h A

number of applications, permissions, experiments and engi-

neering are needed to get there.

Expanding NEXT lab at
ACU next up for project

Rusty Towell, the founding director of Abilene Christian University’s Nuclear Energy Experimental Testing, on April 8 describes the workings of a molten salt testing
device installed in the NEXT lab in Bennett Gymnasium. PHOTOS BY RONALD W. ERDRICH/REPORTER-NEWS

One of the microscopes at ACU’s NEXT lab. Located in Bennett
Gymnasium, the facility is researching how to use molten salt to
transfer heat from nuclear reactors to steam turbines

Timothy Chipp Abilene Reporter-News | USA TODAY NETWORK – TEXAS

Partnership for power
Abilene Christian University’s NEXT lab formed an alliance with the
University of Texas, Texas A&M and Georgia Tech universities in 2019
called NEXTRA, the Nuclear Energy Experimental Testing Research
Alliance. Their goal is to build the !rst reactor cooled by molten salt in
the U.S., at or near ACU.See LAB, Page 6A
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Understanding nuclear energy —
and its dangers

There are two types of nuclear reac-
tions: fusion and !ssion.

Fusion, which is what the sun and all
other stars in the universe do to create
the energy we see as light, involves
combining two elements to create a new
element. The most common is combin-
ing two atoms of hydrogen to make heli-
um.

On Earth, this method is not yet fea-
sible — and may never be — because the
energy required to fuse the two atoms
exceeds the amount of energy that
comes out of the system.

Therefore, nuclear reactors use !s-
sion to generate electricity.

Simply, this is the opposite of fusion:
bombarding an atom with a particle
called a neutrino, breaking it into two or
more di"erent elements.

It’s among the most e#cient and
cleanest forms of generating electricity
humans have developed, with a pound
of Uranium-235 — one of the most com-
mon isotopes used in nuclear reactors —
capable of producing roughly the same
amount of energy as a million or so bar-
rels of oil.

And doing so produces no carbon di-
oxide.

But when it goes bad, however, nu-
clear power poses a higher risk to sur-
rounding communities. Luckily, bad
doesn’t happen often.

Why?
Typically, fuel is housed in rods. Neu-

trinos striking the uranium inside cre-
ates several smaller isotopes, but also
jettisons neutrons from the atom.

In current nuclear reactors, the heat
energy generated by the creation of the
new element is transferred to water,
which acts as a cooling agent.

Essentially, water serves to balance
the neutron $ux. Chernobyl’s meltdown
occurred, essentially, when graphite-
tipped fuel rods — which accelerate the
reaction — got stuck in a position that
kept water from absorbing neutrons in
part of the reactor.

As heat built up from the accelerating
reactions, the water that was present
heated up to a point exceeding the vapor
point of about 100 degrees centigrade. It
even converted to hydrogen and oxygen,
both elements serving as fuel.

Then it exploded.

But on the upside ...

When it works properly, electricity is
gained as water that turns to steam
$ows through a turbine, which spins
under the immense pressure.

Towell likens the system to one that
powers vehicles, though on a much
grander and radioactive scale.

In a working system, the radioactive
steam never leaves. Instead, the system
is cyclical, with steam cooled and con-
densed to liquid form, and then the cy-
cle repeats.

What happens if the self-contained,
high-pressure system loses contain-
ment? Well, like when a vehicle’s radia-
tor goes, there’s a burst of steam.

Except this steam is under exponen-
tially more pressure and it’s carrying ra-
dioactive materials.

Hence disasters such as the Fukushi-
ma Daiichi meltdown in Japan, Towell
said. Because of the 2011 earthquake
and resulting tsunami, poor planning
and a number of other factors, the high-
ly radioactive water vapor was able to
escape its closed system.

Tracking of the radioactive materials
showed those circled the globe in the
atmosphere three times, Towell said.

Frozen solid

Towell hopes to prove molten salt
would serve as a much more e#cient
coolant and pose signi!cantly less risk
of dangerous meltdowns.

And this physicist is relying on chem-
istry to aid him. 

“(Using molten salt instead of water),
if you had the same accident (as Fu-
kushima), and you have a leak ... instead
of $ashing the steam ... it would fall to
the ground and then it would freeze and
you’d have a chunk of salt on the
ground,” Towell said. “And if there’s ra-
dioactive material in it, you have a
chunk of radioactive salt that you care-
fully clean up. Point is you don’t get gas
that spreads around the globe.”

Explaining it is easy. Doing it is much
harder.

Essentially, all salts we see on Earth
are frozen solid. Even table salt. It takes
an extreme amount of heat to melt the
material into a liquid state.

Sodium chloride, which is table salt,
has a melting point of about 800 de-
grees centigrade, or about 1,470 degrees
Fahrenheit. 

Turning salt into a vapor is even more
extreme, requiring temperatures of
more than 2,600 degrees Fahrenheit.

An “interesting” property of salts,
though, Towell said, is when several dif-
ferent ones are combined, the melting
point is lowered. So while table salt
melts at 800 degrees centigrade, com-

bining it with lithium chloride and po-
tassium chloride — otherwise known as
nitrate salt, used in solar panels — the
melting point drops to about 400 de-
grees centigrade.

Nitrate is the !rst salt the team tested
Theoretically, Towell said, a nuclear

plant using salt as its cooling source
would be working with lower pressure
due to the lack of a phase shift to gas, so
the massive structures of steel and con-
crete would not be needed.

This is salt’s second revolution in nu-
clear power: a !nancial one.

Creating the facilities is about half
the cost of a nuclear plant, with esti-
mates for new builds more than $20 bil-
lion apiece. 

Reducing the need for materials due
to a lack of pressure and escaping radio-
active steam would drastically reduce
the expense, Towell said.

A vision becoming reality

Towell’s NEXT lab employs the
equivalent of 30 full-time people,
though there are about 80 employees.

The various projects also allow 52
undergraduate students to participate,
with majors from computer science to
engineering physics — Towell’s own
major when he was a student at ACU
from 1986-1990 — chipping in.

They’re helping the lab create revolu-
tionarytechnologies, test existing ones

for e#ciencies and de!ciencies and de-
velop skills they can take either to grad-
uate school or the workplace.

For instance, Keaton Brewster, a sen-
ior engineering major, has been working
with Timothy Head, associate professor
of engineering and physics, to develop a
!lter technique to remove impurities
from the liquid salt.

Currently, the team passes the $ow-
ing salt through a metal mesh !lter to try
and catch anything that’s not pure. But
the new method, if perfected, would al-
low the salt $ow to !lter impurities
through bubbles.

Essentially, Towell said, the bubbles
attract small impurities via surface ten-
sion “and pull them to the surface where
they can be collected.”

It’s funded through a U.S. Depart-
ment of Energy grant.

Felix Mbikogbio, meanwhile, is using
his computer science studies to both
help NEXT maintain its website and de-
velop computer-based controls for
managing the salt $ow.

Features he’s worked on monitor the
salt’s temperature at all times, measure
the tank’s weight, measure pressure in
the system and control the various
valves found in the pipes housing the
salt.

Sophomore Ziyu Gao is helping a
team build a connector to allow metal
pipes to seamlessly !t together.

It’s one of the latest patents submit-

ted by researchers at the lab and repre-
sents a way the program is changing the
world on a smaller scale.

Get your flanges ready

For every day use, a hardware store
might have solid pipe-!tting connectors
for when the job requires.

Those materials don’t hold up at all
when temperatures reach the level at
which the nitrate salt is $owing con-
stantly.

NEXT lab even had a rough time !nd-
ing high-temperature connectors like
$anges to meet their needs.

Some they tested lost integrity and
failed to prevent leaks. Others hold up to
the heat of the salt $ow but end up prac-
tically fused together, unable to sepa-
rate when it comes time to disassemble.

So, Towell said, the team created a
three-part connector that when
screwed together using a large bracket,
the pieces are air-tight, but when un-
screwed, the third piece actually forces
the two pipes to separate.

This is extremely important when
working with high-temperature salts,
as a dangerous byproduct called hydro-
gen $uoride, or HF, can escape un!t
connections. The gas is highly corrosive
and a potent toxin to humans that can
cause lung damage before its detection
through smell, according to the U.S.
Centers for Disease Control and Preven-
tion.

To help prevent prolonged exposure,
the team installed !nely-tuned lasers
that detect the gas present in the testing
lab, sounding alarms if the gas is found
outside its containers.

NEXT level game

All of these tests, systems and future
plans are aimed at demonstrating salt
can be used in nuclear reactors.

Once they get permission, Towell
said, the sky could be the limit for what
happens.

Nuclear reactors are not just about
electricity. T

hey don’t envision what could be
built at ACU as a way to take the campus
o" the electrical grid. There’s something
grander in mind.

Fission reactions, since they create
all kinds of new isotopes as a result,
have a plethora of medical value. It’s
possible the reactor could produce a dif-
ferent type of an existing element that
could lead to a breakthrough cancer
treatment, for instance.

Towell said his team has been in con-
tact with researchers at MD Anderson
Cancer Center in Houston, hoping to
!nd out what types of isotopes they may
need.

They got an interesting response
back.

“They told us no one has ever asked
them what they needed before,” Towell
said.

And the reactor has the potential to
be even more e#cient for the material,
too. Currently, fuel rods are discarded
once the casing becomes unstable, con-
sidered nuclear waste and disposed of.

Essentially, it’s believed about 97%
of the fuel is still in tact when this oc-
curs, Towell said.

But the reactor, once designed,
wouldn’t require the radioactive iso-
topes be housed in rods, Towell said.
This fuel could, in theory, be bombarded
again and again, gaining more e#ciency
for the fuel source.

That means less waste needing dis-
posal.

But that’s a long way away. Towell
wants to focus on the small steps in
front of them.

Lab
Continued from Page 1A

A device for testing molten salt at the Abilene Christian University Nuclear Energy Experimental Testing lab, or NEXT, in
Bennett Gymnasium. PHOTOS BY RONALD W. ERDRICH/REPORTER-NEWS

Students mark off an area inside Bennett Gymnasium. 

Rusty Towell demonstrates some of the custom-made flanges created for the
NEXT lab at ACU. The connectors are being tested to see how they hold up at
high temperatures connecting pipes that transfer molten salt.


