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* Objective:

Techno-economical assessment
wastewater treatment and recycling to provide a
cost-effective source of clean water and address
water scarcity.
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Investigation of sustainable water effluent reuse from purified water

Sandra Castillo, Dan Zhao?, Marta Gonzalez® and Rune Lorits?

production

&

Helix Lab

aDenmark Technical University, ® Novo Nordisk

Methods

Characterization *

Input (NN

. Process
reject)

Output

Membrane
technology

Process
conditions

Water quality
requirements *

Economical
assessment

Membrane

4 Recovery

Potable CAPEX and

OPEX

Single
membrane

Multi-stage

Cooling

*Metrics: Conductivity, M, TOC, nitrates, hardness, pH, heavy metals, CFU, endotoxins

/ Membrane screening Results
4 membranes, 4 pressures
25,0 - . 100%
200 80%
I m . A
S . &g
2 150 60% ¢
3 100 40% =
g &
* 50 20%
00 0% NF99HF and
NF NFO9HF RO98pHt RO99 R0O99 chosen
@ Permeability (L/m2.h.bar) & Salt rejection (%) for further
testing

No differences between P; significant differel.___
among same-tech membranes

NN feed

Combinations screening \ / Perspectives \
1, 2 and 3 stages (Total 10 cases)
NN feed ge ROl . product * Choose the best combinations for
I economic feasibility analysis

Possibility to reclaim water and recycle it in
different steps of the process
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