
Researchers  at the 
Aqueous Separations 
Laboratories help 
researchers and 
companies develop 
new chemical 
processes for 
separating out 
desired end products.

Aqueous Separations Laboratories
Extracting Valuable Materials Through Chemical Processes

Separating out the 
desired end product 
can be challenging for 

researchers and companies 
developing new chemical 
processes — whether it’s 
synthesizing a new coolant 
for a nuclear reactor or 
designing a new method to 
extract rare earth elements 
from mining waste. 

To help find solutions, 
Idaho National Laboratory’s 
Aqueous Separations 
Laboratories specialize in the 
research and development 
of water-based and gas 
phase separations for 
researchers and industry. 

The laboratories feature 
the expertise, equipment 
and flexibility to develop, 
evaluate and demonstrate 
a wide range of new 
separations techniques to 
fit the user’s needs from 
bench to industrial scale. 

For example, researchers 
at the laboratories have 
developed novel sorbents to 
capture krypton, xenon and 
iodine from gas mixtures. 
For nuclear materials, the 
laboratories can develop 
separation processes 
using surrogates, then test 
the system using actual 
radiological isotopes at INL. 

The separations laboratories 
support projects for, and 
are funded through the 
Department of Energy and 
the Department of Defense, 
as well as companies 
associated with mining and 
commercial nuclear reactors.

CAPABILITIES 

• Aqueous separations. 
for solvent extraction 
systems. Researchers 
develop new aqueous 
separations techniques at 
the laboratory scale. The 

resulting samples are then 
analyzed to determine the 
technique’s effectiveness 
and the chemical 
processes involved before 
moving up to pilot scale.

• Ion-exchange separation 
techniques. Researchers 
develop new ion-
exchange resins, then test 
the resins’ effectiveness 
at isolating the desired 
chemical. Different 
chemicals can be targeted 
by attaching different 
functional groups, the 
active ingredients that 
bind specific chemicals. 
Similar techniques can 
be used to make resins 
for a wide range of 
elements and molecules. 

• Separation materials for 
aqueous and gaseous 
systems. When developing 
novel separations 
techniques for either 
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aqueous or gaseous 
systems, researchers may 
need new materials with 
specific properties. For gas 
separations, researchers 
use a variety of methods 
and instruments to 
determine the particle 
size, porosity, chemical 
properties and other 
characteristics of solid 
sorbents. For novel 
aqueous separations, 
researchers can evaluate 
new extractants. For 
example, researchers can 
determine how materials 
function in different 
acids and how the 
formulation of a solvent 
affects its efficiency.

• Solvent extraction 
equipment for aqueous 
separations. Once 
laboratory-scale aqueous 
separation methods have 
been developed and 
evaluated, researchers can 
test how those methods 
will work at industrial 
scale using actual solvent 
extraction equipment. 

• Gas separation systems. 
Researchers can test 
sorbents developed for 
particular gas separation 
applications under a 
variety of conditions 
to understand the 
capture efficiency. 

• Materials characterization. 
Researchers can evaluate 
physical characteristics 
such as surface area, pore 
size and pore volume 
of sorbents and other 
separation materials. 

• Surface tension analysis. 
In aqueous separations, 
researchers can measure 

surface tension between 
the organic and aqueous 
phases, an important 
factor that helps 
determine how fast the 
metal of interest separates 
from the solution.

KEY INSTRUMENTS

• Micromeritics ASAP 2020 
Surface Area Analyzer 

• Centrifugal contactors

• Mixer-settlers 

• Pulse columns 

• Noble gas separation 
system 

• Iodine capture system

• Mettler-Toledo T70 
automated titrator

• Biolin Scientific 
tensiometer 

• Multiple gas 
chromatograph 
instruments. 

Battelle Energy Alliance manages INL  
for the U.S. Department of Energy’s  
Office of Nuclear Energy.

The laboratories are designed to help develop, evaluate and 
demonstrate a wide range of new separations techniques to fit the 
user’s needs from bench to industrial scale.


