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Air pollution

institute for innovative

phytochemistry
® closed loop processes |

Particulate matter, Graz.
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Umiland Donau Park Stadtzentrum Umland

Urban Heat Islands Vienna. Source: UHI Strategieplan Wien, 2015
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Urban Heat Islands Vienna

2017: 33 days temp > 30°C
2015: 40
2013: 24

wien.gv.at Heat Monitoring Report

Sommer Hitze-assoziierte Ubersterblichkeit
2013 895

2014 134

2015 1122

2016 0

20017 586

Heat Mortality

Source: ages.at, 2018
Urbn Heat Isladé Vienna
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heavy rain Vienna. Source: Heute.at, 10.7.2017
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Metabolism of Cities

CIRCULAR METABOLISM CITIES REDUCE CONSUMPTION AND POLLUTION,

RECYCLE AND MAXIMIZE RENEWABLES

Organic
wastes
Water recycled
: Food Minimum
RENEWABLEM. : Pollution
Et:ggyum Inputs Outputs &Wastes
Goods
"~ Materials
recycled Hinterland works

within regional
ecosystems

Urban Metabolism. Source: zefhemel.nl, 2018
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New Paradigm
Circular Economy &

Consumption Products Service Products
.Biological Nutrients. .Technical Nutrients.

Take ——l [Vgke =———])  Regenerate
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A building like a tree

"FORM AND | SOLAR
FUNCTION & | POWER
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William McDonough’s
Treescraper Tower of

Tomorrow
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Circular City
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..,0% Transformation Tools (((.)))
. Cross-cutting activities, social engagement, ICT ‘

Built Environment Urban Water

Plant-based and recyclable Stormwater,
wastewater, -

materials and products
A salts, on-site
P plant-based
d treatment

Resource Recovery Urban Farming

Nutrient recovery, Bio- and Underground, vertical,

phytomining waste automatismes,
TN e regenerative
‘ / II agriculture
V
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Service-based business models

air purification
tempered climate

energy
service water
metals

fy nutrients / compost

/ save money

/ make money

/ contribution to planet earth
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Plant powers

clean air

—

polluted air

—

metal-rich substrate

wastewater lean water
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vertECO® summary of results

greywater:

COD: 209 mg O./I
BOD5: 96 mg O./I

turbidity: 68 NTU

water after verteCoO
r treatment:

- COD: 17 mg O,/I

BOD5: 4 mg O,/I

»
14
»
L4
b
14

turbidity: <2 NTU

analytics by ICRA - data from: 2015-2017
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Legal limits
according to
91/271/EC

COD: 125 mg O,/I
BODS5: 25 mg O,/I
turbidity: 2 NTU

/1

COD: 125 mg O./I
BODS5: 25 mg O,/I
turbidity: 2 NTU

COD: 125 mg O,/I
BOD5: 25 mg O,/I
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Functional green faca
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] www.greeninstruct.eu
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Climate
Launchpad

&

Climate-KIC

Plant-based
self-sufficient
(mobile) urinal
for all genders
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Value proposition

Costs (Euro)

250.000

200.000

150.000

100.000

50.000

Conventional Talet LooPi

Conventional toilet

Sustainability goals

) &

Off-grid
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vertECO® raft
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Impact vertECO®
fami Iy for cities

SR :.ibition Kunsthaus Wien

Hundertwasser Museum
18/10/2018 - 19/01/2019

[ Cleaning the air ]

Reducing sound pollution

Increasing life quality
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cooling evaporative

effect ventilated fagade \ \ solar energy harvesting

N

VIP insulation

smart windows

wireless sensor
networks

nature base
technologie

acll BEe T )
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Rainwater use in wintergarden
and air treatment

® closed loop processes
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Deconstructability
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INDUO®-MODULRAUMTECHNIK BIETET
Mehrfachnutzen bei Produktion und Montage

Die INDUO®- Modulraumtechnik basiert auf
e den induo®- Ankern
e den induo® Modulecken

!
] | |
|
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pop-up housing solutions

URBAN SPHERE

PEOPLE

® ©
needs
skills
culture

accessibility
background

HOUSING

POP-UP
infrastruccare. ENVIRONMENTS
open space design
o OREA 5ok
water @ material

e’
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VIENNA SCIENCE
AND TECHNOLOGY FUND
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Closing water
loops with NBS neva
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Phytovolatilisation
gaseous state of contaminant

Evapotranspiration

| Phytoextraction
Metabolism

> H* secretion
2 Organic acids 7
. J
2 Chelating compounds
/
N / »
Enzyme's 3 4 9/ § Translocation
2 Root microbe interaction /

Metal uptake through Sorbtiog
bio-activation of the metals 88" v o metal enrichment
~in ,,;}"ﬂ co ‘M" : § 2 planting metallophytes
€M ’ - ’7.} AFE "b
R'E'El) 'g 7 Ni 2 . 5bY Phytostabilisation
© ~ ¢ Contaminants Rhizosphere Stabilised contaminant

Ot % b

Phytomining
harvesting & recovery of the metals

Metal usage in new products

Industrial side streams

wastewater, incineration by-products

———

www.alchemia-nova.net
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Bioplastics Roadmap 2050
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https://nachhaltigwirtschaften.at

/de/projekte/biobasierter-

kunststoff-szenario-2050.php
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Bio-based substitution of
fossil raw materials

phytochemistry
® closed loop processes
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Legend
----- Opposite . . .
A — https://nachhaltigwirtschaften.at/en/projects/

P Naturstoffe

Chemische Grundstoffe

biobased-substitution-fossil-raw-materials.php

® Industrielle Nebenprodukte & =

Monomere ® " https://www.kumu.io/alcn/c-mfa-o
~2
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Thank you for your attention !
We are looking forward to implement circular
economy solutions !
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