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Vpliv na okolje

North America - 6.38b

Global emissions and Africa’s climate
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H. Ritchie, Sector by sector: where do global greenhouse gas emissions come from?,
OurWorldIinData.org, 2020, https://ourworldindata.org/ghg-emissions-by-sector
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liv na okolje
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Prlekija on net
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Vpliv na okolje
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Materiali — kriticni in strateski

5-10x materialno in energijsko intenzivnejse = Baker (vodniki, kontakti in povezave)

50% povecanje v zadnjih 20 letih, = Nikelj, kobalt, litij, magnezij, grafit (baterije)
Energetski sektor postaja glavni porabnik = Silicij, srebro, indij, galij,... (soncni paneli)
2x do 2040, 0-emisije 6x = REE (vetrne turbine, EV)

= Platina, cirkonii, itrii.... (gorivne celice)
Copper Nickel Manganese [ Cobalt [l Chromium Molybdenum Zinc Rare earths Silicon [ Others
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Zelene tehnologije
Nosilna struktura

Vetrne elektrarne Elise
Zobniski prenosi
Trajni magneti




Zelene tehnologije

Soncne celice

Ohisje

Kontakti

Si panel
Steklena zascita




Zelene tehnologije

. Lahka karoserija
Elektro mobilnost J

Elektromotor(ji)
Baterija

EY MINERALS IN AN

BATTERY
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IVROPSKI SELAD IA
REGIONALNI RAZVOJ
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Zelene tehnologije

. . Elektrolizni sistemi
Zeleni vodik

Cevovodi
Rezervoarji
Komponente za uporabo

T (vodikova krhkost)
H -

O]

0
- Moderne zelene tehnologije izdelave
Omejitev uporabe neustrezne izdelave
Protidamping ukrepi =
G darsk —
Zbornica & B emsrozawsonosostvo, E

nnnnnnnnnnnnnnn

Slovenije ZNANOST IN INOVACIJE REGIONALNI RAZVO!
NALDIRA ¥V VASO PRIHOGKOST




Zeleni prehod - druga plat

Lokalna klima (10 — 60 ha/MW; 0.5 ha neuporabno):
- oslabitev vetra in vecji klimatski/temp. kontrasti (30 km)
- turbolenca - kondenzacija vodne pare in znizevanje
vlaznosti (susa)
- povecCanje temperature zraka (0,5—-1,0 °C).
~ Hrup visoke in nizke frekvence
s
== VzdrZevanje: nevarno delo na visini; poskodbe/odpoved
Izrabljene elise: deponije (43 Mton do 2050)
Trajni magneti: velikost, koliCina, izdelava
neodymium iron boron (NdFeB) & samarium cobalt
(SmCo) — redke zemlje. —
_ 125-500 kg Nd za 1MW (1-5 GW, 3-5 let) =
&= 90% proizvede Kitajska, 40% rezerve, mocno onesna%
energijska intenzivnost

Soenenre e Nosilna konstrukcija: 380-675 tCO,e/MW (85%)




Zeleni prehod - druga plat

Soncne celice - Segrevanje okolja; izkoristek panelov 15-20% ostalo
se pretvarja v toploto (do 3°C- PVHI); 1 MW =1-2 ha

- Velike PV farme — mozni podnebni vplivi

- Reciklaza panelov (25 let)
“znatne letne koli¢ine odpadnih panelov v zacetku
2030, do leta 2050 80 milijonov ton”

- Padanje efektivnosti panelov (1%/leto)

- Proizvodnja z uporabo nevarnih kemikalij, visok CO,,
veliko energije (150 - 500 kWh/m?; 1-5 let)

- Proizvodnja v dezelah 3. sveta - izkorisCanje, pravice

- Visoki proizvodniji stroski in nizek izkoristek f

- Odpadki pri izdelavi; kemijske usedline, Si prah (
kontaminirana voda — Ciscenje, recikliranje,... ———
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Zeleni prehod - druga plat

Elektro mobilnost - Shranjevanje energije — teza baterij, zmanjsana
transportna kapaciteta, manjsi doseg (1/3)

- Uporaba lahkih materialov (Al, kompoziti,...),
energijsko intenzivnejsa izdelava/predelava, visji

CO, odtis, nizja stopnja reciklaze

U - Baterija (15-25%), kriti¢ni/strateski elementi;

| predelava 100-200t rude, transport,... — CO, odtis!

- 4x povecanje cen elementov (Mn, Co 15x, Ni,Li 20x)

- Reciklaza 5x drazja, energijsko in emisijsko
intenzivna, nizek izkoristek,... (2028 — Mt odpadnih
baterij; 150-300k km oz. 15-20 let, 2-3% padec —
kapacitete/leto)

- Polnjenje (20-30 min za 100 km voznje), omreng

masom POINIINIEE, St. polnilnih mest!

ISTRSTVO ZA VISOKO SOLSTVO, EVROFSKA UNIIA

nnnnnnnnnnnnnnn

NOST IN INOVACIJE REGIONALNI RAZV o
NALOIBA ¥ VASD PRIHODKOST




Zeleni prehod - druga plat

Elektro mobilnost - Svetovne potrebe elektricne energije
Electricity production by source, World 30.000 TWh (60-65% fosilna goriva)
do 2050 dodatni 30.000 TWh (rast prebivalstva,
5 povecCanje proizvodnje, kvaliteta zivljenja,...)
) : prehod na e-mobilnost ~38% (2035; 15-20.000 TWh)

e e el
e R v P
DIESEL o . o - 6-7X vecje potrebe po obnovljivih virih do 2050

- Je el. avtomobil res zelen - “zero-emission”? Zelen
kot je zelena proizvodnja elektrike! (<100 g CO,/km)
- Regulative, potrebe in zmogljivosti -> 75% fosilna
goriva (110-125 g CO,/km)  demand by fuelin an electric world by 2040
- -1:6:90 Toyota pravilo W
4-28x many CO,/100.000 km
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Renewables
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Zeleni prehod - druga plat

Zeleni vodik - Zelen kot je zelena proizvodnja elektrike

| - Izraba presezkov za proizvodnjo zelenega vodika —
A | ey hramba el. energije
akcSyst . - 1kg vodika — 50-55kWh -> 30-35 kWh energije (60%)
super-nsuliion ot vese! - SkladisCenje, transport, uporaba

LH2 - Tank System

Il probe
s tracion s visoki tlaki, nizka temperature
liguid extraction liguid Hydregen

e 1kg — 3 Wh/I, 1.4kWh/I, 2.3 kWh/I; LH -7-12 kWh
e difuzija, prehajanje, korozija

filling port

gaseals Hydrogen

2050 U T HB0RC) VO d i kova k r_ h ko St Naturally ocurring Coal gasification
H H*
H* + e 0 o Atomic Hydrogen Wear Debris /)5
i / an ./.{':' 57 ;
s - [
alectri " - ‘ S, « Nuclear power ‘ﬁ 3" HYDROGEN From fossil fuels
4 » ‘. . & o ‘5., )
e e i £ % ;i
<+ g | : P8 . 0_’ ‘_[ ‘_“
Diffusion ! Lol - 2
Void A
SRIP Molecular Hydrogen R VA Methane pyrolvsic R Hydrolysis with
I iy ) PRy
Hydrogen Blistering After penetration, atomic hydrogen H EVROPSKA UNLIA renewable power
Concentration of hydrogen o reac.ts to form bntt!e compounds REGIONALNI RAZVOS
in void increases’ pressure and increases cracklng. . NaLDdeA v vaio PRIHODNOST

Natural gas with
carbon capture

also increases cracking.



Zeleni prehod - lzraba sekundarnih surovin in
krozno gospodarstvo

Copper Nickel Manganese [l Cobalt [l Chromium Molybdenum Zinc Rare earths Silicon [l Others
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Zeleni prehod - lzraba sekundarnih surovin
in krozno gospodarstvo

- Stranski tok materiala

- Birokratske omejitve ucinkovite izrabe “odpadkov”
oz. preklasifikacije

- Baze podatkov za ucinkovito izrabo in zmanjsanje
potreb po primarnih surovinah (nacionalne,
mednarodne, kontinentalne, svetovna)

- lzmenjava dobrih praks in tehnologij

Lo s = i >

e = / 7_',, ~
G) Imperial smelting funaceslag ~ H) Steel Slag I) Fly Ash F Class
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Q Home

E Upravijanje materialnih ...
Q Search..

EE  Analiza materialnih tokov
EE Pregled materialnih tokov

EY Upravijanje in pregled podjetij
Name

Talum
ETA Cerkno
S - Acroni
Vivapen

Kovis livarna

ADRIAMOBIL,

d.o.o.
EBM PAPST

ETA Cerkno

EXOTERM-IT
do..

Kolektor Etra

Kolektor Etra

51 - Acroni

S&T Iskratel
Primat d.d.
Talum

SUDE150F16 [|x ENGLISH (UNITED STATES)

Projekt CIRCI - krozna industrija

4+ Najbolj obiskanc () Getting Started  4) Create Account - Spri...

Name EBM PAPST (15)

Zip

2325

5282

1000
3000

8250

2000

1360

5282

4000

1000

1000

1000

4000

2000

2325

2 001 K What

/21346

0/proj

@ Future  Futurema G dropi

rci-upravijanj

@ Novo na ARRS ™ MGRT - aktualne novice || Welcome to ScholarO...

Zip 1000 (18)

[P

Address

Tovarnitka 10, Kidricevo

Gorisks cesta 19, Cerkno

Gerbiceva 98, Ljubljana
Gaji 41 Celje
Brezina 102, Brefice

Stratka cesta 50, 8000 Nove
mesto

Industrijska cona Podskrajnik,
Podskrajnik 16, Cerknica

S5 Sidestream Mame Industrial waste (12)

Analiza materialnih tokov

Ss Sidestream Name

Ostruzki/odrezki

Obzidava

Zlindra
Industrial waste

Pesek

Industrial waste

Non-ferrous metal dust and particles

Lo IR o)

ialnim

Ss Material Name plastika (4)

G storinc S metall

al

@ https://www.hotelcub...

Ss Material Name
Al ostruzki

ognjevzdrini materiali iz
metlaurskih postopkov

reciklat flindre
waste

livarski pesek

Plastic pieces

copper wire

E. Hydro & An

@ Novo na ARRS € Novo na ARRS  &F Combining Strava GPS... b Garmin Edge Maps  ~* Bergwelten - 15.300 To...

S5 Material Type Waste (55)

S5 Material
Type

Bi-product

Waste

Bi-product
Recyclate

Waste

Waste

Recyclate

x CIRCI B EVort

w Q Search

G world G co2er R (18) (P W@ Joincc +

I

f»

»» [ Other Bookmarks

O @~ A crciimt v
Ss Prod Volume Ss Continous Ss Material
Ss Eal Code Production State
00 - Not relevant 970 Cantinously Solid material
10 - Waste from heat treatment processes 94 Cantinously Solid material
9% Continously Solid material
07 - Waste from organic chemical processes 9 Continously Flakes
10 - Waste frem heat treatment processes 2433 Weekly Solid material
12 - Waste from forming and physical and mechanical surface
treatment of metals and plastics B8 Continausly
12 - Waste from forming and physical and mechanical surface
treatment of metals and plastics & Continously Solid material
I
Number of companies per industry
I
electro industry
p Bed
24 /o number of |
all companies
plastic 1
25 industry

%

metal industry

36%

Number of material flows per industry

G

Number of all material flows

96

40%

/a

BAZA
sekundarnih mat. tokov

3 panoge

25 podjetij

96 vnosov

7 vavcer projektov




Zeleni prehod - Baza sekundarnih surovin (GZS)

Circular
economy

Industrial symbiosis and the circular
economy are realized in industrial
processes.

Understanding Data entry
benefits

All stakeholders understand Companies enter
information about

the benefits of implementing Pregled materialnih tokov secondary materials in
a circular model in industrial e

processes. Realize the
invaluable value of the
inventory of secondary
materials.

“Torad R o 108 s

Connecting Generating ideas

Interconnection between companies and industries
creates a sustainable flow of secondary materials,
reduction of waste materials, lower costs and increased

By analyzing the data in the database,
companies form ideas about the reuse of
secondary materials and the possibilities

SF”: G{ reuse of materials.
MAT P RO ZI: of resale.




Zeleni prehod - zakljucek

Zeleni prehod in brezogljicna druzba sta nujna
ne za vsako ceno, premisljeno upostevajoc tudi
stranske ucinke
v prvi fazi vecji poudarek na recikliranju ter

izrabi sekundarnih surovin (baze)
kroZnost — trajnost %

Globalno

SRIP
Gé:uspnd arska ﬁ REPUBLIKA SLOVENIJA
Zbornica %= MINISTRSTVO ZA VISOKO S0LSTVO,
Slovenije ZNANOST IN INOVACIJE




Krozno gospodarstvo za zeleni prehod

Ggqudarska P REPUBLIKASLOVENIA
Zbornica %= MINISTRSTVO ZA VISOKOD 50LSTVO,
Slovenije ZNANOST IN INOVACIJE
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