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Asialista

¢ Aallon tutkimus — uusia tuloksia ja alkavia hankkeita

« Aallon opetus — nykyiset kurssit ja tarpeet

¢ Uuden professuurin viestinta

« Kakolanméaen puhdistamo ja ajankohtaisia hankkeitasiell&
¢ Lounas ja puhdistamovierailu
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Micropollutants in
water and sludge
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NPHarvest — Innovative
nitrogen and phosphorus
recovery process
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« SS concentration in effluent varied between 100
and 500 mg/l

* NHjsrecovery efficiency was ~80 %

Recowery (%)
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End product quality
Nitrogen

* End product is pure
ammonium sulphate
* Ready product!

Phosphorus

P-rich sludge was
hygienized with lime and
dewatered

Quality analysis showed
that overall quality is
acceptable
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Growth tests

« Both products were used for the
tests
« Growth enhancing effect is visible

« Further process optimization is
needed to increase the impact and
value of the products
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Utilization of chemically precipitated
phosphorus

* Early phase dissertation

« Phosphorus is not recycling efficiently
« hygienic concerns, imago problems, phosphate solubility controversy

« Aimisto enhance therecyclable P utilization from chemical precipitation
systems (wastewater treatment)

« Currently working on review article on the topic
« Lab tests for recovery using lignin and biochar are starting this month

Aalto Univarsity
School of Engineering

See you in IWA-NRR 2020!

IWA Nutrient removal and recovery conference
8-12 June 2020 | Helsinki — Espoo, Finland | iwa-nrr.org

A!

Aalto University

Thank you for your interest!

More information:

www.aalto.fi/len/npharvest/
juho.uzkurtkaljunen@aalto fi

Aalto Univarsity
School of Engineering
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Innovative contactor design

* Robust design to tolerate suspended solids
* Reject water treatment
» Low energy consumption

permeate callector tub

s retentate
> permeate

)
a retentate

pemeate = feed spacer
membrane
feed

feed layer — feed spacer

permeate spacé?

Conventional membrane contactor
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6 Membrane Blosk:
Diametsr inner 200 mm.

AWater Reacior

Contains 150+ Zaus aPTFE
T2

Temporary membrane
Open eollct space for-
‘membrans aid side

tar ooz fow
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N20 project timeline in Viikinmaki WWTP

2010 2012 2013 2014 2015 2016 2017 2018 2019

Unisense
Environment
(2016)
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-
pring&Summer 2019 Master
-thesis by Shanna Myers:

~  Depth Profile
Materials

« Ruttner sampler device

« Unisense N,O probe (Clark-type microsensor)
* pH probe

Methods

« Test performed twice: 2 April and 1 July 2019

« N,O probe and Ruttner lowered to set distance
* 2 April: 3 & 5m, successive measurements
* 1July: 1, 3, & 5m, concurrent duplicate measurements

« Compared values from Unisense Environment display,
online data

¥ NS
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- Gas Transfer

-

Materials

« Floating hood and/or Alphameter connected to:
« Gasmet FT-IR analyser
« AMI oxygen analyser
« Extech hot wire thermos-anemometer
« Unisense and DO probes for dissolved N,O, O,
Methods
* Line 5: 7.-13.5.2019 ; Line 9: 13.-20.5.2019
« Simultaneous gas measurements: zones 4, 5,
and 6

« Hood near Unisense probes to compare gas,
liquid measurements

¥ NS

Nitrous Oxide Transfer:
« Clear correlation off-gas & probe N,O concentrations
« Average aKa 1.6-2 ht

« Foley Equation K a 0.2-0.5 h, a: 2.5-4

Caleulated vs. Measured N;O
2500

2000 i

RESULTS

1500

1000

LA

Nitrous Oxide (ppm)

: T
A LA

165 17.5 185 195 205 218

® Nitraus oxide  + Caleulated Cg

+ Underestimates at start of week, overestimates at end of
week
« wastewater composition changes daily




Finnish nitrifiers
Collaboration with DTU / Barth Smets

- Comprehensive sampling in 1 ) [W
March and in April in Viikinméaki - A/

WWTP including depth profiles } {
and biofilm samples ] '

- Sequencing and microbial
population analysis using
conventional approach mostly
finished at DTU

- Results confirming that non-
identified nitrifers are present

&“

%
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How to avoid the antibiotic
resistance risk in resource
recovery from sewage
sludge?

7
Maria Valtari

September 9t 2019

Are WWTPs accelerating the
development of antibiotic
resistance?

Antibiotic

Biological I
resistance?

treatment

Antibiotics
in influent
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Maybe effluent is not a problem...

m o
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Tutki Mod.

bakteereja tehokkaasti jatevedesta

at onjata mikrobeja kehittaméan
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...but what about sludge?

o us
Constructionofgreenareas Constuction ofgreen areas

Finnish Water Utilities Association FIWA (2017)

What aboutrecycled fertilizing products?
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Are there antiobiotic resistant
genes (ARGS) in sewage sludge?

How to analyse ARGs in sludge?
« Sampleprocessing protocol for sludge

What is the effect of low temperature?
« Sampling campaigns from several Finnish WWTPs

¢ Summertime
* Wintertime

Aalto University
School of Engineering
H
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What happens with ARGs during
the treatment process?

What is the effect of biological treatment method?
* Quality of excess sludge (Antonina)

What is the effect of different sludge treatment methods?
« Anaerobic digestion

« Composting

* etc.

Aalto University
School of Engineering
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How to avoid the antibiotic
resistance risk in the treatment
process?

What is the effect of different operational conditions?
« Samples from different WWTPs
« Pilot plant studies

What is the effect of advanced oxidation processes? (Irina)
What is the effect of developing nutrient recovery processes?

Aalto University
School of Engineering
H
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Expected results

Description of transmission pathways of ARGs through resource
recovery of sewage sludge

Potential solutions to control these pathways

Aalto University
School of Engineering
H
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Thank you!

maria.valtari@aalto.fi

New projects — Digital wastewater

« Developing digital
optimization tools for the
emerging needs in
wastewater treatment

« E.g. micropollutant removal
processes and nutrient
recovery

« Background study: Master
thesis project of Sanni
Eerikéinen— Knowlegde
transfer from industrial
processes

« Larger project under
construction

Aalto University
School of Engineering
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New projects — Combining

aguaculture
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Biomass. Water
[ Fish farms foo | g | Biomass

wastewater resource recovery with

harvestin

B source of water nutrients
|| Treatmentsteps o
[ ] Addedvalue products
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Courses now
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* Lectures

= “Worker”
exercises

= Excursion

« Lectures
= “Einstein”
exercises
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Hands-on knowledge

Physical&chemical processes — course content

i
= Laboratory
pilot
operation

= Lab project

work

A

Aalto Univarsity
School of Engineering
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Size | 1000mm-0.1pym  0.1pm —0.01ym 0.01 pm -
Particles Colloids Dissolved Gas
~ Mechanical
Mechanis Precipitati
hanlsis Oxidation el
Destabilization Adsortion
Absomtion
E lectro-chemical -
Thermal and cataiyti
Unit ';jfnz““”“” Cangriation Ozonation Euacton
PIOCESSeS | Flswtion UV imsdiation
Flocculation Chiorinaon
Ssdimentation
; Membrane filtration
S Activated carbon
Objectiveof | Degradation? Separation? Recovery?
~treatment. L -

Mechanisms

Biological = ecology, microbiology and biochemistry

Colloids

"~ Biodegradation

Particles

Bioflocculation —

Biomass production

Course on Physical & chemical processes

Biosorption

Dissolved

~ Bioenrichment and bioextraction

Unit
processes

Hitrification Anaerobic digestion

Denitrificaion Biological Fermentation

Deammonification  Phosphorus  Bio-fuel production
remaval

Composting

Bioremediation

Organic matter removal
Removal of
micropollutants

Suspended growth
Biofilm growth

A

ive of ‘Degrat_iation?
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Separati
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ing?
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Contentand

objectives,
linking to
theory

Aalto University
School of Engineeri
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Lab project

Learning the Focusing on

basic monitoring, microbiology

Preparingown

lab toolbox

Presenting the
results, learning
from each other,

feedback

Students operating the reactors independently

Conditions: 1: DO 2: Anoxic 3: Anaerobic 4: Temperature

Timeline for the modelling&control course

A

Aalto Univarsity
School of Engineering

Laitoksen nimi

Week 16 17 18 19 20 21 2
3 | Hwie2 | Lews | Hwa ! ; 1
Pres&Report | ! H i H H H ;
Project : intro to topics  Excu |Select topic! '
Outcomes ' ! ! : : : i !
Lectures Intro Ca A
Exercise DLs HW 162 HW3  HW4
Exams Sumo Exam 1 Bam2  Extra 182
exam
Modeling Intro to Select
project work topics topics
Presentation Presentati
Written report istdrat  Final
+ eport
—_— feedback
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Examples of special courses Examples of special courses
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