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Is desalination a solution?

C H A N I A  2 0 2 3  – X  I n t e r n a t i o n a l  C o n f e r e n c e  o n  S u s t a i n a b l e  S o l i d  W a s t e  M a n a g e m e n t  – C h a n i a ,  G r e e c e ,  2 1 - 2 4 / 0 6 / 2 0 2 3

https://www.soychile.cl/antofagasta/sociedad/2022/09/28/778608/ampliacio
n-planta-desalinizadora-agua-antofagasta.html
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Present situation
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Future situation (® 2025)
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Towards a nearly-positive WWTP
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Towards a nearly-positive WWTP

C H A N I A  2 0 2 3  – X  I n t e r n a t i o n a l  C o n f e r e n c e  o n  S u s t a i n a b l e  S o l i d  W a s t e  M a n a g e m e n t  – C h a n i a ,  G r e e c e ,  2 1 - 2 4 / 0 6 / 2 0 2 3

Grit 
removal

Storage 
tank

CAS

CAS

CAS

CAS

CAS

CAS

Thickening Dewatering CaO
stabilization

Screening

WASRAS

D
I
S
I
N
F
E
C
T
I
O
N

REUSE

SCENARIO 1+2



Options for the reuse of municipal wastewater in the Antofagasta mining district: a 3-E analysis for a nearly-positive energy WWTP

Towards a nearly-positive WWTP
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Methodology
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• Ideal zero-dimension removal efficiency model 
(primary settling, thickening, dewatering)

• Activated Sludge Model n.3, ASM3 (biological 
processes)

• Takacs one-dimension clarifier model 
(secondary settling)

• Stoichiometric approach (anaerobic digestion)
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Intermediate results
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Energy assessment
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Energy consumption in WWTPs
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Geographic distribution of energy consumption in WWTPs 
(from Liu et al., 2019)
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Economic & environmental 
assessments
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Conclusions
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The results of the study demonstrated that:
1. The introduction of an AD process (Scenario 1) to stabilize the sludge

before reuse in agriculture or disposal in a landfill could save approx. 12%
of the electric energy supplied to the WWTP, with an inherent reduction in
CO2 eq emission of 660 tons/y;

2. The introduction of an AD process and of a section of primary
sedimentation (Scenario 2) could reduce the amount of electric energy
supplied to the WWTP from external sources to only 30% of the WWTP
original scheme (Scenario 0), thus avoiding the emission of 3800 tons CO2
eq/y. Such a benefit was made possible because of the significant
increase in the produced renewable energy (+260% with respect to
Scenario 1) and the decrease in the energy demand due to the aeration
process (-30% with respect to Scenarios 0 and 1);

3. The implementation of an oxic-anoxic partition of the CAS tank, other than
AD and primary sedimentation, (Scenario 3) allowed the WWTP to reduce
its electric energy demand from external sources to only 20% of that of
Scenario 0, thus avoiding the emission of 4390 tons CO2 eq/y. The present
requirement on the nitrogen concentration in the wastewater to be
discharged or reused for mining activities does not require the presence
of nitrification–denitrification processes. However, a nitrification-
denitrification scheme makes it possible to consume an aliquot of the
residual biodegradable organic substance at no free oxygen expenses,
thus saving the corresponding aliquot of electric energy necessary for the
aeration process.
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