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CDI utilizes a deionization process that 
desalinates wastewater to meet EPA 
standards and has a 95% recovery rate, 
making this tool much more efficient 
than either RO or electrodialysis. This 
method was successfully developed 
and beta tested for wastewater 
treatment by Naval Information 
Warfare Center Pacific. Developed by 
engineers at Columbia University, TSSE 
utilizes a low-polarity solvent that has 
temperature-dependent water 
solubility characteristics to 
preferentially remove water from 
wastewater salts. High throughput, 
energy- and cost-efficiency are benefits 
of TSSE, and has been shown to remove 
up to 98.4% of salts from wastewater, 
which is comparable to RO results. 

The final technology, resin 
optimization, will leverage a 
collaboration with Purolite® to compare 
the efficiency of commercially available 
resins to the other two methods.

Each of these technologies will be 
tested over a 3-year period with various 
feedwater compositions and volumes. 
Test results from the comparisons of 
these technologies will assess 
effectiveness, energy and cost 

efficiency, and attainability of 
wastewater to EPA standards with 
“purple pipe” field demo systems.

RETURN ON INVESTMENT
The ROI of this project is expected to be 
high as it will reduce the high energy 
requirements and costs associated with 
RO and electrodialysis. The Navy widely 
utilizes RO for its installations, 
including installations susceptible to 
saltwater intrusion. Many of these Navy 
installations have limited energy 
resources and both RO and 
electrodialysis have steep energy 
requirements that are not sustainable 
for long term usages for some Navy 
installations.

NAVY BENEFITS
Compared to RO, each of the proposed 
techniques have higher energy 
optimizations, opening up the 
opportunity for energy-limited Navy 
installations to employ the proposed 
methods with less burden. Additionally, 
the Navy will maintain a positive public 
image by reducing the burden on the 
ever-diminishing natural water 
resources that the surrounding 
community relies on.

TRANSITION DESCRIPTION
At the conclusion of the project, the 
final report will contain 
recommendations on which 
methodology will be best for 
wastewater treatment for reuse on 
Department of Defense installations. 
The project team will work directly 
with installations in need of technology 
to implement the methodology. This 
type of comparison has not yet been 
conducted and there is currently no 
published data – inside or outside the 
Navy — comparing the proposed 
wastewater treatment techniques. 
Therefore, the project team plans to 
publish findings in a scientific journal 
and present the results at a wastewater 
conference.

CONTACT
For more specific information about 
this project, contact the Principal 
Investigator at 858-212-3288.




