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To RAWSsiko — YAka MNpw pag" — Wndlakn ékdoon (RAWSsiko - DV) eival éva ekmatSeuTiko matyvibt
TIou oToxeVeL va auénoel, pe PndLako kat acteio Tpomo, TV evaltcOntomnoinon Twv eprBwv oxeTIKA
LE TN YEWYPADLIKA KATAVOU TWV KPLOLWYV MPWTWV UAWV OTOV KOG, TN XPHON TOUG OTL, CUYXPOVEG
TEXVOAOYLEC KAl yLaTL N TpocPaon o€ AUTEG eival {wTKAG onpaoiag. Ol mpwTteg UAEG elval Kplowung
onuaoiag ya tnv epappoyn tng AtZévrag 2030 yia tn Buwotun Avamtuén kat yla tnv enitevén twv
oTOXWV Tou €xouv tebel otnv COP21 Kal ApKETWV Ao TOUG XTOXouG Bluwolung Avamtuéng twv
Hvwpévwyv EBvwv. Auto cupPaivel emeldr ol mPwTeG UAEG ival amapaitnteg yla v e€aodaiion
NG UETABOONG OE MPACLVEG EVEPYELAKEG TEXVOAOYLEG, vl TNV e€00dAALON TNG AVATITUENG KOlL TNG
Blwolung KatavaAwaong KoL ylo TNV e€acdalion tng mpooPfacnc Twy KATAVOAWTWY O KaBapEg Kat
oS OTIKEC TEXVOAOYLEC. 2N uepa, N Eupwrin e€aptatal o€ peyalo Babuo amo tnv elcaywyn mpwITwy
VAWV yla TN SltaoddAon TNg MOYKOOULAG QVTAYWVLOTIKOTNTAG TWV BLOUNXOVIWY TNG KOL TNV
ETUTAXUVON TNG LETAPBAONG OE pLa armoSOTIKI) WE TTPOG TOUG TOPOUC, BLCLUN KOWWVIA. ZUVETIWG,
elval otpatnykng onuaociag va e€eAxBolv oL texvoloyieg Kal £Tol va mpowBnBouv oL umnpecieg
otnv aAuvociba aflag, poall pe TG e€eAlEel OTIC PUOIKEC ETILOTAMECG, TN HUNXOVIK KOL TOUG
OLKOVOMLKOUG KAAS0UG, yla T dnuLloupyilo KavoTOpUwY AUCEWV.

To RAWsiko - DV Swadpapatiletal oe €vav ¢aviaoTikd UEANOVTLKO KOOHUO, OTIOU O KUPLOG
mapaywyocg Kpiowwwv RM amodacilel va StakoPel Tig e€aywyEG TPOC Tov UTIOAOLTTO TTAQVATN, Kall
W¢ €K TOUTOU apyilel pa "kpion mMpwtwv UAwV". OL MOIKTEG TIPETEL VO CUUMTANPWVOUV KATIOLEC
Aloteg Kplolwwv MPpwTwv VAWV TIou amoteAoUV Baclkd cuoTATIKA SladOpwV CUCKEU WV TIOU TIPETIEL
va KOTOOKEUAoouv. Me autov Tov TPOMo ol naikteg Ba Blwoouv TtV TOAUTAOKOTNTA TNG
pounBelag MPWTWV VAWV oUTWE WOoTe va mapaxBolv OpLoUEVEC CUOKEUEG TNG KABNUEPLVAG LaG
{wng, omwe oL 08dveg kat ol Aaumntinpes ¢Ooplopol, aAAd Kol TwV BLOUNXAVIKAG TEXVOAOYLWV
napaywyng rnou dtaopaiilovv tn petdBaon otn Plwolpun avamntuén, Onwe to NALAKA TTAVEA Kal oL
QVEUOYEVNATPLEC. OL paBnTéG umopouv va naiouv toco pall oe opyavwpeéves ocuvedpieg wgouada,
000 Kal otov eAeVBepo Xpovo toug evavtiov GAwv Kal cuyyevwyv [ GAAWV ATOUWY TIOU €XOUV
npooBaon oto mavidt anod andotaon.

NEEeLC KAELOLAL:
Mpwtecg UAeg; EE0puén opuktwv; MoAttikn mopwv; Astpopoc avantuén; EQapuoyeC MTpWTwV UAWVY
MNa va katefaocete ) va naiete online to Pndlako mayvidt:

https://arraise.com/rawsiko/

a body of the European Union
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Extetapévn Avookonnon

To RAWSsiko - DV eival éva ekmatdeutiko maxvidt mou B€AeL va eualoOnTomoLoeL yla To OTL OTO
EYYUC HEAOV n TPpoodopd OAPKETWV HETAAAWV KOL OPUKTWV, TA OMOld QVAKOUV OTOUG N
QVOVEWOLLOUG TIOPOUG TOU TTAQVATN MG Hall pe Tov avBpaka, To METPEAALD, TO PUOLKO AEPLO Kall
T PN LETAAALKA 0pUKTA, Ba ¢BiveL.

Kpiootto tov opuktadv tpdtov vidv (OITY)

Itnv avBpwrvn Lotopia, kaBes texvoloyikn mpoodog elxe MAVTA WG AMOTEAECHA TN XPrion OAo Kal
HMEYAAUTEPWVY TTOCOTNTWY KAl TIOLKIALWV HETAAWV. To teAeutaio AApa onpelwBONnKe oto TEAOG TNG
TLPONYOUHEVNC XIALETLOC UE TN OUIKPUVON TWV NAEKTPOVIKWY CUCKEVUWV Kal PE TN dnuloupyla VEwv
OUOKEUWV YLOl EKUETAAAEUON TWV OVAVEWOLUWV TNYwv evépyelag. Ol mpwteg UAeg (MY) eival
anapaitnteg yw tnv efacdpalion ¢ HETAPBOONG O TPACLVEC EVEPYELAKEG TEXVOAOYIEG, TNG
avamntuéng kot tNG PBUONG KAatavaAwong Kal Tng NpooBacng Twv KOTAVOAWTWY O€
TiepBaAAOVTIKA PAKEG Kal amoSOTLKEG TEXVOAOYIEG. H emiTd)xuvon TNG TEXVOAOYLKNG KALVOTOULAG,
n avénon tou maykooulou MANBUoHOU KoL N Taxeia avamtuén Twv avadUOUEVWY OLKOVOULWV
odnyouv og auvavopuevn ntnon evog peydlou oplBpuou mpwtwv VAWV (Etkova 1. lotopikn Stadpoun
NG XPonG TwV HETAAAWYV O€ TEXVOAOYLEG).

>‘< }Sn w = s wDDOOO
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Ewkova 1. lotopikn Stadpopr) Tng Xprong Twv LETAAAWV O TEXVOAOYIEG.

H Eupwnn efoptatal os peyalo Babud amd tnv sloaywyn mMpwiwv VAwv yla va eEaodaliosl tnv
TLAYKOO LA OVTOY WVLOTLKOTNTA TWV BLOKNXAVLWY TNG KAL VOL ETILTAXUVEL TN HETABaON O€ La armodoTLKA
W¢ PO TOUC TOPOUC, BLwolun Kowwvia. Me tnv tpéxouca tdon, oAAG pétala dev Ba eival mAéov
SaBéolpa oto gyyug peAAov (Elkdva 2. Avapevoueva evamopeivavta €tn HEXpL TNV €§AVIANGCN Twv
HETAAAWYV, amo A.J. Hunt, A.S. Matharu, A.H. King, J.H. Clark, Green Chem., 2015, 17, 1949-1950). Kata
OUVETELQ, N emefepyooia KAl n Xprnon mMPpWIwV UAWV TOOO OO TPWTOYEVEIC OCO Kol amo
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Sdeutepoyeveic mnyEg (avaktnon VALKWY amnod andPfAnta), n avamntuén véwv BLo-Blwaotpwyv UALKWY, elvat
OUCLAOTIKNG onuaociag, kabwg kal n dlatipnon MPoiovTwy Kol UALKWY O0TNV OLKOVOpia ylo 600 To
Suvatdv peyaAUTEPO XPOVIKO SlaoTnua Ue TV eAaxlotomnoinon Twv anoPfAntwv o€ OAa ta otadla
(6nAadn xapn oTNV EMAVOXPNOLUOTIOINGCN, TNV EMLOKEUN, TNV OVAKATACKEUN KAl TNV avakKUKAwWON -
KUKALKN OLKOVOWLQl).

1 Remaining years 2

H until depletion of He
1.00794 known reserves 4002602
3 2 (based on current rate of 5 6 7 8 9 10

A extraction)

Li Be B C N o F Ne
6941 9012182 10811 | 120107 | 1400674 | 159994 | 1899810 | 204707
1 12 50-100 years 13 1 15 16 17 18

Na Mg 100-500 years Al Si P S cl Ar
2298977 | 24.3050 2698153 | 280855 3997376 | 32,066 354527 39.948
19 20 21 22 23 24 26 27 28 29 34 5 26

K Ca Sc Ti Vv Cr Fe Co Ni Cu Se Br Kr
39,0983 40078 4495591 | 47867 509415 51.9961 55845 5893320 | 586934 63.546 7896 79904 8380
37 39 40 a a2 LE] 46 52 53 54

Rb Y Zr Nb | Mo Tc Pd Te I Xe
85,4678 289085 | 91224 | 9290638 | 95.94 (98) 106.42 12760 | 1269044 | 13129
55 56 57 3 s 80 82 B84 85 86

Cs Ba | La* Ta Re Hg Pb Po At Rn
1329054 | 137.327 1389055 180.9479 186,207 20059 270.2 (209) {210) (222)

87 88 89 104 105 106 10/ 108 109 10 m 12 13 114 115 116 nrz 18

Fr Ra | Ac¥ | Rf Db Sg Bh Hs Mt Ds Rq | Uub | Uut | Uuq | Uup | Lv Uus | Uuo
(223) 226025 | (227) (257) (260) (263) (262) (265) (266) (2n) (272) (285) (284) (289) {288) (292)

58 59 0 o1 ] 6 o & 6 7 o8 ) 70 n
Lanthanides * | Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
1409077 14424 (145) 150.36 151.964 157.25 1589253 1589253 162.50 1649303 167.26 168.9342 17304 174967
€0 9n 93 94 9% 9% a7 98 99 100 10m 102 103
Actinides | Th Pa Np | Pu | Am | Cm | Bk cf Es | Fm | Md | No Lr
2320381 | 231.0289 (237) (244) (243) (247) (247) (251) (252) (257) (258) (259) 262)

Ewkdva 2. AvapevOpEVa EVATIOUELVAVTA €T HEXPL TNV EEAVTANGCT TWV LETAAAWV.

H Evpwrnaikni Evwon (EE) elodyel To PeYaAUTEPO PEPOG TWV MPWTWV UAwV amod to 2008, omote n
emutpon apxloe va afloloyel kaBe tpla Xpovia ToLleG MPWTEG UAEG elval amapaitnteg ywa tnv
gupwIAikng olkovouia kot mapouaotalouv kivbuvo epodlacpoul, Kataypddovtas TeG WG KPIOWUEG
MPpwTeC UAeg (KMY). H avaBswpnon tou kataAdyou autou yia to 2021 mepthapPavel 30 KNY
(Mivakag 1). Etol, oL mpwTteg UAEC Ue Kplowun onuaocio eival eKelveg oL TPWTEG UAEG TIoU €ival
OLKOVOLKA KOl OTPATNYLKA ONUAVTLKEG YLa TNV EUPWTTATKA oLlkovopia, aAAd €xouv uPnAo kivéuvo
TIOU oUVOEETaL UE ToV €PodLaoud Toug. To peyalutepo PEpog autwy Twv KMY elval pepovwuéva
XNHULKA OTOLXELO 1] TOL OPUKTA TOUC, OPLOUEVA OO OUTA ELVOIL KOl OLASEG UETAAAWY - CUVOTITLKA, OL
KNY avtutpoownevouv 46 xnUika otoxeia, SnAadn ta YLod amd auTtd Tou anaviouv otn ¢uon.
INUELWOTE OTL To oy vidt RAWSsiko Sev avtikatontpilel amoAuta ta UALKA TG TeAsutaiag €kBeong
¢ EE, t600 emeldn n mapaywyr Tou mponynonke tng Snpooieuong Tou KataAdyou 000 Kol ETELSN,
yla Adyoug mouxvidlol amAouoTteuonG, UEPLKA amo ta UALKA Tng teAeutaiog €kBeong mou NTav
SlaBéopa ekeivn tn otyun napaieipdnkav.

i : EIT RawMaterials is supported by the EIT,
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[Mati éva vao yiveton "kpioo";

H mpounBela plag mpwing UANG umopel va tebel og kivduvo yla dtadopoug Adyouc. Autol pmopetl

va elval yewAoykol, meplBaAAOVTIKOL, OLKOVOULKOL | KOWVWVIKOTIOALTIKOL:
1. MoépoL mou Bplokovtal oe pia i oe mMoAU Alyeg xwpeg: O kivbuvog edodlaouou
TIPOKUTITEL KUPLWG OO TNV AKOWVOVLOTN KATOVOUI OPLOUEVWY TIPWTWV UAWV 0€ OAO TOV KOO0
Kol kaBopiletal amd Tta yewmoAltikd Opla. E€atltiag autol, oL mopolL pmopel va eivat
OUYKEVTPWHEVOL O€ PEUOVWHEVA £€BVN N TIEPLOXEG TOU MAAVATN. AUTO Unopel va 0dnynoeL o
pHovomwAlo kol o€ mBavoug TePLoplopolg Tou €dodlacuol Aoyw TEPIBAANOVIKWY N
TEPLPEPELOKWYV TIOALTLKWV TIAPAYOVTWV.

1. XounAn adBovia oto pAoLo TG yNng

2. Agv pmopoulv va avikatactaboulv otn Stadikacio NG PLOUNXAVLKAG TTOPOYWYNG
TEXVOAOYLKWV TIPOIOVTWVY: EAv dev umdapxel amodektry QVILKOTAOTAON, TOTE TO UAKO €ival
anapaitnto

3. Erukivéuvn €€6puén n/kat kivbuvog yia to meptBaiiov: H Stadikacio e€6puéng umopel
va givat SUoKoAn 1 MEPLBAAAOVTIKA N ATOSEKTH.

4, KowwvikomoAttikol Aoyol: Mall pe TG TePBAANOVIIKEG EKTIUNOELS TIPEMEL Vol
AapBavetal umoyn Kal n eunuepia Twv avOpwnwy. I TMEPLOXEC HE EAAXLOTN pUBULON TwV
Spaotnplotntwy e€opulng, £xouv kataypadel mapaflacell Twv avBpwnivwy SIKALWUATWY,
naldLkn epyacia kat PoPANUATIKEG CUVOAKEG UYLELVAG KoL aAoPAAELAG VLA TOUG EpyalOUEVOUG
(r.x. "opukta olykpouaong" onmwc KoBAATLO, BOAGPALLLO, TAVIAALO K.ATT).

1 COM(2020) 474 — AuTApKeLa O€ KPLOWES TTPWTESG UAEG: XApAOOOVTOG L TIOPELX TTPOG TNV 0o AAELD KAl TN BLWOLUOTHTO —
03/09/202

Nivakag 1. Alota pe TG KploLUES MPWTEG UAEC TOU

2020
Avtiudvio (Sb) Fepudvio (Ge) Opado mAatvoeldwv HETAAAWY
(PGMs)*
Bapitng (BaSO4) Advio (Hf) QDwodopika metpwpata (P20s)
Bwéitng (uetdMeupa | Bappaieg omdvieg yaieg (HREEs)* Qdwodopoc (P)
40% Al)
BnpuAALo (Be) AiBuo (Li) TkavsLo (Sc)
BlopoU01o (Bi) EAadpég omavieg yaieg (LREEs)’ Nupitio (Si)
Bopto (B) véio (In) ITpovTLo
KoBdAtio (Co) Mayvroto (Mg) TavtdAo (Ta)
AvBpakog Ipaditng (C) Tutavio (Ti)
petaroupyiag (C)
®Bopitng (CaF,) DuoK6 KaouTooUk (CsHs) x BoAdpdpto (W)
FéAL (Ga) NwBLo (Nb) Bavdsuo (V)

*PGMs: PouBnvio (Ru), podio (Rh), maAadio (Pd), douio (Os), wpido (Ir) kat mAativa (Pt).

Ert REWM Et E["iE|5 “ EIT RawMaterials is supported by the EIT,
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"HREEs: Eupwrtio (Eu), FadoAivio (Gd), TépBlo (Tb), Aucmpdoto (Dy), OApto (Ho), EpBio (Er), @oUAto (Tm),

YttépBuo (Yt), and Aoutriolo (Lu).

‘LREEs: >kav8uo (Sc), Yttpuo (Y), AavBavio (La), Anuntpio (Ce), MpaceobUpio (Pr), Neodupio (Nd), MpoprBio (Pm)

Kal Zapdplo (Sm).

[IOY XPHXIMOIIOIOYNTAI OI KPIXIMEX [TPQTEX YAEZ;

To "RAWSsiKo - YAka yUpw Hag" €xel w¢ oToxo va Seifel oToug mMailkteg mou
Bpilokovtal ta Kupla kolttaopata twv KMY, oAAd kot moiwa eival ta
TEXVOAOYLKA TIPOIOVIO TIOU TIEPLEXOUV QUTEC TIGC UAeC. OL maikteg Ba
ETIXELPNUATOAOYICOUV YLaL TO TTOCO CNAVTLKA YLa TN ocUuyxpovn Blopnxavia
elval n aodpaing tpododoacia MpwITwWV UAWV.

Otav €vag maiktng AapBAavel tn KAPTA OTOXOU UE TN Hopdr TPLWV ALOTWV
KMY, kavovtag kALK o€ €va €lkovidlo pmopel va avoitel éva mapabupo
(mapadelypa kaptag otoxou oto oxnua ota 6efld) omou o KMY
oUOoXeTI{OVTOL LUE TA QVTLKEIHEVO TIOU T TIEPLEXOUV (NAEKTPOVIKA €L6N
gupelag Katavalwong, AUTAOUATA, QVEUOYEVVNTPLEG, TNAEOKOTMLIO, dwTa
LED, yuaAld vuxteplving 0paong, NALOKOL CUANEKTEC, XPWOTLKEG OUCIEG,
EYXPWHO YUOAL, Blopnxavia omAwv K.AT.). Mapokdtw meplypdadovial
AEMTOUEPWG OPLOPEVA Ao auTd. Q¢ BEpata yla mepattépw oulnTnon ywa
™ tad€n, Ta Kntd tnAédwva Kat Ta NAEKTPLKA autokivnta, SUo cUvOeTeq
OUOKEUEC TIoU €xouv TAéov Tepaotia Oleiocduon otnv  ayopdq,
neplypadovtal EMIONG OCUVOMTIKA TOPAKATW, aKOUn Kal av &gv
nepAapfdavovtal akOun oTo atyvidL.

AVENOYEVVATPLEG

Oocov agopd TNV OLOALKN EVEPYELD, OL OTMAVIEG yaieg ()
XPNOLUOTIOLOUVTAL KUPIWE WC TIPWTEC UAEG yLOL TNV KOTOOKEUN
MOVILWYV HOYVNTWVY, OL OTIO(0L XPNGOLUOTIOLOUVTAL OTLG YEVVATPLEC
(okAnpol) payvAteg
mapouctalouv CNUOVTIKY avTioTaon OTNV QTOPOYVATION KOl

TwWV avepoyevvnplwyv. OL  poviuol
€TOL UmopoUV va XpnolpomolnBolv O OVEUOYEVVATPLEG Kol
KvNTNPEeG NAekTplkAG €AENG. levikd, mapoucotdalouv udnAn
HOyVNTIKN evépyela yla Sedouévo OyKo. AUTO ETUTPETEL TN
pelwaon Tou pey£Boug Toug, YEYOVOC TTOU EUVOEL TN XPHoN TOUG
o€ TMOAAOUC TopEel¢ uPNANRG Texvoloyiag, OMwWE Ol UTTOAOYLOTEG,
To Kvntd TtnAéPwva, O OMTLKOAKOUOTLKOG €EOTALOUOG, oL
SLOYVWOTIKEG OUOKEVEC (TLY. NXEla KAl AMEIKOVION HayvNTIKOU
OUVTOVIOMOU) Kal To OUOTAMATA TIOU OXeTilovtal ME TNV

CONSUMER
ELECTORNICS

. Congo . Arabic Peninsula
‘s Cuba @ USA

Oceania

@ Alaska
India 25/ Ush

Brasil
France

South Afri: Ukraine
Quebec Syberia

Colombia
Russia @ South Africa

T

ool

eVEpyeELla (TLX. €VOAAAKTEG Kol NAEKTPLKOL Kwntipeg, PAEme
TOPOKATW TNV Topadypado ylo Ta NAEKTPIKA Kol UBPLOIKA
oautokivnta).

Ewkova 3. Kapta otoxou Twv
QVELOYEVVNTPLWV.

EIT RawMaterials is supported by the EIT,
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MapoAo mou umapxouv Stddopol TUTMOL UOVIHWY HOyVNTWY, Ol AEYOHEVOL HAYVATEG VEOSUUioOU-
owdnpou-Bopiou (NdFeB) eival oL MAEoOV XPNOLLOTIOLOUEVOL AOYW TWV EEALPETIKWVY LOLOTATWYV TOUG.
‘Ooov adopd T LBLOTNTEG TOUG, LOOSUVAOUV OVO LE TOUG HAYVATEG capapiou-koBaAtiou- wotdoo,
QUTOL Ol HayVATEG ElvalL ONUAVTIKA akpLBotepol.

ITLG AVELOYEVVATPLEG OL HayvnTeg uPnAng avtoxng NdFeB amattouv cuvnBwg t€ooeplg SLadOpPETIKEG
2I: veodu o (Nd), mpaoceodupio (Pr), Sucmpdaoio (Dy) kat tépBilo (Tb) (Ewkova 3). To veodU Lo Kal TO
npaceodU Lo CUMPBAAAOUV OTN HAYVNTIKA LOXU, EVW TO SuoTpoolo Kal to TEpPLlo BeATwvouv TtV
avtoxn otnv anopayvAtion, 16iwg og VP NAEC Bepuokpaoied.

Eniong, to Boplo (B), mou mpoépyxetat anod Bopika aAata, kot o oidnpog (Fe) elvatl anapaitnta- to B
elvat KMY kat o Fe, mou 8ev eival mapdyetal HECW TNG AVOYWYNG TOU, AMALTEL TN XPHON KOK ToU
nepthapPavetal otov katdAoyo twv KMY. O payvning NdFeB mailel onpavtikd poAo os epapuoyES
omnou arnattouvtat uPnAn anddoon Kal PKpo HEyEBOC. ITNV MPAYHATIKOTNTA, 0 payvAtng NdFeB £xel
™V VPNAOTEPN TTUKVOTNTA ATtd OAOUC TOUC MOVIUOUC HAYVATEG, YEYOVOG TTOU TOV KABLoTA TO UALKO
emiloyng oe edapuoyéc vPnAng amoédoong omou to pEyeBog kot N pala amoteAoUv BOOKEC
amattoelg. Ot 160tNTeg Twv payvntwv NdFeB mpokUTTouv amd tov povadlkd ocuvduaopo Twv
vPnAwv payvnTikwv ponwv Twv 3d otoelwv petamtwong (m.x. otdénpog) pe tn dataén twv
nAektpoviwv 4f Twv ondaviwy yoalwv. Me Bdon autd ta TAEOVEKTHUATA, TO HEYOAUTEPO UEPOG TNG
napaywyng Nd, Pr kot Dy kateuBUVETAL OTOV TOUEQ TWV UOVIHWVY HayvnTwy. Autol oL payvATteg eival
anapaitntol oToug POToPEG yla va kataotel duvatr) n amodotikr Asltoupyia yla tnv mapaywyn
OPKETWV HeyoBat ava toupumniva (Ewkéva 4). MNa Tig aveLOYEVVATPLEG, N €TRoLla {ATnon VAKwv Ba
auénBel amnod 2 ¢popécg €wg kat 15 dopég avaloya e TO UALKO KOL TO OEVAPLO.

335 tons of steel 2 tons of rare earth elements
4.7 tons of copper zinc

1,200 tons of concrete molybdenum
(cement and aggregates) N A A

3 tons of aluminum

Ewkova 4. MoootnTa Kol £160¢ TwV MPWTWV UAWV TIOU amalTtouvTaL Yo hio avepoyevhiTpLa.

Emi tou mapovtog, n mapaywyn Il mpogpyxetal kupiwg amnod tn Aaikn Anpokpatia tng Kivag, n omola
TLAPAYEL TO LEYAAUTEPO UEPOC TNG TTAYKOOULAG TTapaywyng o€ 2 yla apkeTéC dekaetieg. OL 2 dev
Atav mavta KMY kat dev elxav peydlo evbladépov pexpL tn dekaetio tou 1960, OTav OL MPWTES
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AddoKovTa

TEXVOAOYLKEG £DAPHOYEG APXLOAV VA XPNOLUOTOLOUV OQUTA Ta otolxeia. Mo CUYKEKPLUEVA, N
avamntuén tng Eyxpwung TNAedpacnc mou amattovoe To Eu Atav umevBbuvn yla v avénon tng
{ntnong oe I amo TIG €EOPUKTIKEC SpaOTNPLOTNTEG TMAYKOOUIWG. H avakdAuPn onUavikwv
noootitwv REE oto Bayan Obo otnv MoyyoAia petédepe 1o HEYOAUTEPO PEPOG TNG TIAYKOOTHLOG
napaywyng otnv Kiva kat 06riynoe o€ povonwAlo t moapaywyn .

dwrtofoAtaika

Ta ¢wtoPoAtaika mavel xpelalovrat rupitio (Si) moAL upnAng
kaBapotntag (99,9999% n neplocdtepo). Mapdio mou to Si eivat PHOTOVOLTAIC PANELS
10 delTteEPO MO APBovo otoweio oto PpAold ™G Mg (28%) peta
To ofuyovo (46%), n avaywyn kol o kaBaplopdg tou o€
NAEKTPOVIKO BaBud amattel moAU evepyoBopeg Siepyaoieg kat
ETUKIVOUVEC EYKATOOTAOCEL TTOU KABLOTOUV TNV Mapaywyr Tou

BoAwkn ektoC EE, yU' auto kot meplAapBAVETAL OTOV KATAAOYO TWV

KMY. Ot evalaktikég AUoELS yia Tot dwToBoATaikd pe Bdon to Si 52;3?,“
elval texvoloyieg mou Baoifovtal oto kaduto (Cd), To yepudavio S RO
(Ge), To yaAAo (Ga), to teMouUplo (Te) katl To oeAnvio (Se), Germany
LEPLKEG amo TIG omolieg eival emiong KNY (Ewkova 5). Afilel va Spain
ONUELWOEL OTL oplopEva amd auTA ta oTolxEla eival Togkda kot @ iy
TPOKOAOUV TIPOPANUATIONO KATA TNV KATQOKEUN KOL TNV AR
avakUKAwon. EmumtAéov, kaBe texvoloyla NALAKWY CUAAEKTWV 12 VP

xpetaletal éva pUAAo oeldiou tou vdiou-kaooLtépou, OTIWG Kat
kaBe 06dvn, mou eival To LOVO NAEKTPLKA aywyLUo Kal Stadaveg
UALKO (To ivdio (In) elva pia akoun KNY). MNa oplopéva ano autd
Ta otolyeia, n mpoPAenoOpEVN aykOouLa {Atnon mou oxetiletal
pe TN pallkn avantuén twv pwtoPfoAtaikwy unepPaivel Katda
TIOAU TNV TPEXOUOA TIOPAYWYN KAl WG €K TOUTOU N HeTABaon o€
OVOVEWOLUEG TINYEG eVEPYELaG Oa kaBuotepnoel.

Ewkdva 5. Kapta otoxou twv
dwtoPoAtaikwy maveA.

DwTLoNAOg

OL evepyelakd amodotikol oupmayeic Aaumtipeg ¢Boplopol (ZAD) €xouv aufnoel tnv
amOSOoTIKOTNTA TOU GWTLOUOU TIAYKOOMIWE avTLKaBLoTwVvTag ToUg AQUMTAPEG TTUPAKTWOEWS HE
nupaktwon vAuato¢ PoAdpapiov (W) mou o Thomas Edison katoxUpwoe pe SlmAwua
gupeottexviog To 1879 petd amod Sokluég ekatoviadwy dtadopeTikwyv mpwtotuTiwy (Ewkéva 6). Ot
AQUITTAPEG TMUPAKTWOEWG HE VA W ATOV AVOTTOTEAECUATLKOL, KABWCE EXavav ONUAVTLIKA EVEPYELL
pHEow BeppdTnTag Kal HOVo T0 5% MEPUMOU TNG MOPEXOUEVNG LOXUOG HETATPENOVTIAV O dwG. ATd
TNV AAAN MAeUPA, ot Aaumtrpeg IAD PeTATpEMOUV MEPLTIOU TO 25% TNG MAPEXOUEVNG LOXVOG OE GWG.
Emopévwg, ot ZAD eival oAU mo anodotikol amo toug cuppatikoug Aapntipeg (Etkdva 6). Qotooo,
avti tou W, mou eivat pa KMY, ot ZA® amattouv aAleg KMY yia tn moapaywyn Toug, onwg ot T,
Kupilwg to Eupwrio (Eu) kat to TépPLo (Th). H amayopeuon Twv AQUTTTpWV MUPAKTWOEWC LE VAL
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Awdokovta

W av€noe tn {itnon oe Il ta tedevtaia xpovia?.

Incandescent Halogene Fluo-compact

12-20 Im/W 18-25 Im/W 60-80 Im/W 25-140 Im/W
Tungsten Tungsten Tungsten Gallium
Glass,... lodine, Bromine, ... Mercury, Rare Earths,... Glass, Indium, Cerium, Yttrium,

Glass.... Plastics,... Copper, Silver, Silicium, ...

Plastics, ...

Ewkova 6. lotoptkn e€EALEN TwV SLapOpwV el6WV AAUMTAPWVY KABWE KoL TWV UALKWV TTOU €X0UV
xpnotuornolnOei.

To kUplo pelovekTna Twv Aapntipwyv ZAD sival n mapoucia tou udpapyvpou (Hg), evog emtkivbuvou
HETAAOU ToU TpokaAel puTtavon €dv 6ev avakukAwBel cwotd. E8Ika epyootdola avakUKAWGNG Twv
IAD avaktouv AoV to XaAko (Cu), adoupivio (Al), yuaAl kat ZI, aAAd n T twv 2l eivat upnAotepn
and ekelvn Twv mapayopevwy and tn petaAloupyia. H teheutala yevid ¢wtiopol Baciletal oTig
S1060ug ekmopumnig ¢wtog (LED). Avtutpoowmnelouv pia Texvoloyia e€0lkovOUnong EVEPYELAG, N omola
elvatl dkn mpog to mepLBAAAov. AUTO AMOTUTIWVETOL OTO OTL N AOS00N UETATPOTIAG KOLL O XPOVOGS {wNG
elvatl oxedov duthdcotol and toug Aaumtinpeg IAD, emutAéov Sev meplexouv udpdapyupo. H emoThun
Enalée KaBopLoTIKO POAO oTNV avamtuén aUTAG TNG VEAG amoSoTIKAG TEXVOAOYLAG, OTWE amoSEIKVUETAL
arno tnv anovour tou Bpapeiov Noumel uotkig to 20143, H uoBétnon tng texvoloyiog LED, wotooo,
avénoe tn INtnon o dtadopeg KMY, ektdg amnd to eupwrio (Eu) kat to tépPLo (Tb) mou xpnolponolovvtal
nén otoug IAD, to uttpLo (Y), To yadoAivio (Ga), To yeppavio (Ge) kat to tvélo (In) xpnoomolovvtal
enionc otoug LED (Ewkova 7)%. Eivat onpavtikd va eruonuavOel 0tL ta peANOVTIKA Tipoidvta Ba ipéneL va
BeAtiotomotnbolv w¢ POC TN AETOUPYIKOTNTA TOUG, dAAA Kol wW¢ TPOC TN Blwotun Stabeoipotnta Twv
TIOPWV TIOU XPNOLLOTIOLOUVTAL YLOL TN TTapaywyr TOUG KAl WE TPOG TNV AVOKUKAWGCLLOTNTA TOUG.

LED LIGHTS

AN

( France
Japan

Germany
Kazakhstan
Vietnam

Ewkova 7. Kapta otdxwv Aaumntipwy LED. IS VP

2 C. EL Latunussa, K. Georgitzikis, C. Torres de Matos, M. Grohol, U. Eynard, D. Wittmer, L. Mancini, M. Unguru, Cl.
Pavel, S. Carrara, F. Mathieux, D. Pennington, G. A. Blengini “Study on the EU's list of Critical Raw Materials (2020)
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AddoKovTa

critical raw material factsheet” Figure 320 (average conversion factor of REE metal vs. Rare Earth Oxides (REO) is
estimated at 0.85).

3 https://www.nobelprize.org/uploads/2018/06/popular-physicsprize2014.pdf

4C. C. Pavel, A. Marmier, E. Tzimas1, T. Schleicher, D. Schuler, M. Buchert, D. Blagoeva Phys. Status Solidi A 213, No.
11, 2937-2946 (2016).

XnUKA Kot Autdoporta

Eniong, n Blopnxavia xnuikwv e€aptatal oe peyao Babuo amo ta otolxeia TG opnadag mAaTvoeLldwv
(PGE) mou xpnoiuomolouvtol w¢ KATAAUTEC o€ TTOANEG XNULKEG Slepyaoieg. H mapaywyry moAAwv
XNUWKWV TIpoloviwv otnv Eupwnn Baoiletal oe aAeg KMY, onwc ta dwodoplkd METPWHATA, TO
dwodbpo, To pBopitn Kkal To muplitio.

To MAYKOOULO EUMOPLO PWOPOPIKWY TETPWHATWY AVEPXETAL OE TEPUTOU 75 EKATOUUUPLA TOVOUG
€TNOlWG (amoTIHWUeEVO wg P20s) kat n Intnon tg EE avépyetal o€ 2,1 eKOTOUHUPLA TOVOUG ETNOLWG,
T0 84% Twv OMOlWV €lOAYETAL KUPLWG amd to Mapoko. Movo 1o 17% twv dwodopkwy oAATWY
TIPOEPXETAL ATIO AVAVEWOLUEC TINYEC, OTIWC N BLoAoyikr) LAUC KoL KOTtPLA, TA UTIOAELHHATA TPODIHWV Kal
Ta Abpata. H kate€oxnv xpnon tTwv ¢wodpoplkwyv METPWHUATWY £lval oTn mapaywyr AUTAoUATWY
(Ewova 8), evw Kal oL Blopnxavieg ktnvotpodiag, amoppumavtikwy kal pwodopikol oféog, emiong
KatavaAwvouv ¢waodopo yla Tn mapaywyr Tous. Xwpic dwodoplkd Autdopata n GuTIKN Tapaywyn
ava povada emidpavelag Ba pewwdel dpaoctikd. 1,2 ekatoppUpla Tovol GwodopLKWV METPWHATWY
LETATPEMOVTOL O OTOLXELOKO dwaodopo (Ps) To omoio mpoopiletal yia tig Blopnxavieg xnUIkwy Kat
OMAWV.

AM\a rtapadeiypata xprioewv twv KNY napatiBevral mopakdtw:

- To nupitio pe kaBapotnta XapunAotepn amo €KElVN TwV NAEKTPOVIKWY, TPOOTIOETAL 08 TNYUEVO
OAOUHIVLO yLa TN BEATIWON TWV UNXAVIKWYV LOLOTATWV TWV Kpapatwyv. Mrmopel eniong va mpooteBei otn
mapaywyrn OWIKOVNG TIOU amoTteAel MPwTn UAN OTEYOVWTLKWY, OUYKOAANTIKWY, AUTOVTLKWY Kol
ETLPAVELOSPACTIKWVY OUCLWV VLA KOTOOKEVUEG KOl Blopnxavikr xprnon.

- 1a eruPpaduvtikd pAdyag meplExouv Tplofeidlo tou avtipoviou (Sb203), evw ta nAekTpodla Twv
protoplwv HoAUBSou/otéog meplExouv HETOAAKO avTiuovio (Sb) ywa ™ peiwon tng €€€AEnc
udpoyovou katad tn Stadkaocia doéptTLoNnG.

- TO AUOU TNG Topaywyng ypaditn mpooplletal yia tnv mopaywyn TUPLHOXWV UAIKWVY yla Tn
xaAuBoupyia kal mepimou to 20% yla eMIPOAVELOKEG KOTEPYAOLEG Kal TN Tapaywyr Xutooldnpou, n
{ntnon ylo tnv mapaywyn avodwv os pnatapieg ABilouv dptavel to 8%. Emiong to 5% tng mopaywyng
ToU ypaditn mpoopileTal yia TN mopaywyn AUTavTikwy, LOAUBLWY Kol NAEKTPOVIKWYV ELOWV.

Ewkova 8. Kapta oTtoxou AUTacpHaTwy.

Western USA
Bolivia
Argentina

Pery

Eastern USA
Morocco
Egypt

Peru
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‘Eva smartphone pmopet va mepLéXEL TEPLOCOTEPA ATIO TA ULOA XNULIKA OTOLXELQ TTOU amavToUV oTn
dvon Ewkova 9. Ta neplocodtepa amnd autd sivatl KMNY, evw aA\a sival moAvtipa pétaiAa. Eva
smartphone neptéxel mepimouv 306 mg apyvpou (Ag) kat 30 mg xpuoou (Au)!

Oplopéva pépn tou mepPARpatog tou tTnAedwvou Kal TN Umatapiog tou Pnopet va ival ano
QaAOULLVLO, TTOU glval LETAAAO TTOU TTPOEPXETAL Ao To Bwéitn. H unatapia nepléxel emiong nepinou
6 g koBaAtiou (Co) ota Betikd nAektpodia kat AiBLo (Li) ota apvnTikd Kat otov NAEKTPoAUTN>.

H niow mAgupd tng oBovwy, KaAUTTeTAL Ao €va Aemto otpwpa ofeldiou tou wdiou (In) kat tou
Kaooitepou (Sn), To HOVO aywyLHo UALKO TIoU €ilval TEXVOAOYLKA SLBECLUO Yl AUt T XpHon, Kot
to KUPLO CUCTATIKO TNE XPWOTLKAG ouaiag Tng 086vng Baciletal oe REEs. To Ge mpoodidel oto yuaAl
nupttiou tn SLABAACTIKOTNTA TTOU TTOULTELTOL VIO TOV UIKPO POKO, EVW o TNV AAANn MAEUPA TO
vPnAng kaBapotntag Si eivat n Baon Twv oAokAnpwpeévwy pikpotoln. To Nd eival to Baoiko
OUOTATLKO TWV UTIEPUOYVNTWV TIOU EMETPEP AV TN OUIKPUVON TWV NXELWY KOL TWV ULKPODWVWY, EVW
To TavtaAlo (Ta) cuvBETeL Toug MUKVWTEG UPNANG amodoong.

5 https://www.verbraucherzentrale.nrw/wissen/digitale-welt/mobilfunk-und-festnetz/smartphonerecycling-11540, status
18.05.2020

Ewova 9. Xnuka otolxeio mou mepiléxovtal os €va smartphone: OLKIMY pe KOKKLVO XpwHa, EVW OL
umolouneg MY pe mpdowo.

Ta nAektpikd Kat vPBpdIkd oxrpata (Etkova 30) amattolv eniong peydho aptdOud KMy otoug
aodNTAPEG TV €€APTNUATWY, OTOUG NAEKTPOKLVNTAPEG, OTI YEVVATPLEG, OTIC 0B0VEG LypwvV
KpuOoTAAAwWV (LCD), oto yuoAi, otoug KaBpedpteg Kot oTto KATAAUTN Tou Bepuikou Kwvntrpa. Ot
KATAAUTEG TtEPLEXOUV oToLXEla TNG opddag Twv mAatwvoeldwy [PGE, mAativa (Pt), podio, pibio (Rh),
pouBnvio (Ru), éouo (0Os) kat maAAadio (Pd)], éywvav unoxpewtikol tn dekaetia tou '80 yla va
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HEWBEL N atpoodalplky pumavon AOyw Twv oxnuAtwv [ekelvn tnv emoxn o poAuBdog (Pb)
npootiBeto ota KavoLua we avitdlofpwtikd, oAl Ta Kavaolpa xwpic Pb xpelalovtal apwpatikoug
USPOYOVAVOPOKEG Yl VO TOV QVIIKOTOOTAOOUV, OL Omoiol av 8gv KooUV CwoTA UMopouVv va
TLAPAYOUV ETIKIVOUVEG ouoieg]. MeTd tn peTdaBaon ota "KATtaAuTikA" aUTOoKivNTa N CUYKEVTPpWON
otnv atpéodalpa tou Pb, tou povoteldiou tou avBpaka Kal Twv AKOUOTWV LSpoyovavOpaKkwv
HewwBnke dpaotikd aAlAa n Intnon os PGE auénbnke.

H avamntuén uBpldikwv Kot NAEKTPLKWY OLUTOKLVITWV QTTOTEAEL IPOKANGN yLa TN TEPALTEPW UELWON
NG atpoodalplkng pumavong Kot Tt Helwon twv ekmounwyv Stogeldiov tou dvBpaka. OL VEEC
Texvoloyieg unataplwv Bacifovtal oto Li mou ivat To LETAAAO HE TN UIKPOTEPN ATOMIKN pala Kal
napouolalel o uPnAdTePO NAeKTPLKO Suvaptkd. AANAA to Li Sev elvat to povo KMNY og auto to €idog
prataplwv. To BeTiko nAekTpodilo meplexeL emiong koBaAtio (Co). Auth n texvoloyia mapExetl MAEov
UTaTapleg He evepyelakn KAAUYPN TTOU EMITPEMEL OTA auToKivnTa pa epPféAeta and 250 €wg 500
XALOpEeTpa ava poptLon.

Ta onueplva maykoopla enineda mapaywyng Li kat Co, aAl\d kat Twv GAAwv U0 HETAAAWV OTO
BeTiko nAektpddlo, tou vikeAiou (Ni) kat payyaviou (Mn), dev emapkouv yla va KoAUPouv T
HEAAOVTIKN {NTNON TMOPAYWYAG UITATAPLWV.

¢ https://www.universiteitleiden.nl/en/research/research-projects/science/cmirare-earth-supply-chain-
and-industrial-ecosystem-a-material-flow-assessment-of-european-union

UV cut glass Diesel fuel additive

LCD screen Glass and mirrors - Cerium . Cerium
G A polishing powder
+ Europium - Cerium . Lanthanum
 Yttrium ..
« Cerium
Component sensors ......
+ Yttrium
Hybrid NiMH battery
. - Lanthanum
nyoria eiectric motor .
ybrid xt.r 1 . Cerium
and generator
+ Neodymium :
+ Praseodymium Headlight glass 25+ electric motors C\i‘.clhli c converter
+ Dysprosium N . throughout vehicle - Cerium
+ Neodymium :
. Terbium Y - Neodymium magnets - Lanthanum

Ewova 30. Evepyelakd kpiolpa otolxeio mou
XPNOLULOTOLOUVTAL OTO AUTOKIVNTA.

AnuoUpynoav évav enavodopti{OHEVO KOOUO
To NoumeA Xnuelag 2019 smuPBpaBevel TRV avantuén tng unatapiog Loviwv Abiouv.
Amoveundnke otoug John B. Goodenough, M. Stanley Whittingham kat Akira Yoshino yia tn cupfoAn
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TOUG OTNV avarmTtuén tng. Autni n emavadopti{opevn unatapio é6eoe Ta OepéALa TwV ACUPUATWY

NAEKTPOVIKWY CUCKEUWV, OTIWGE TA KLVNTA TNAEPwva Kal oL popntol UTIOAOYLOTEG. XpnoLomoleital yLa

Ta avta, anod tnv tpododocia NAEKTPLKWY AUTOKLVATWY EWC TNV AMoBNKeEUON EVEPYELAG QIO TNV
NALOKI KOL TNV OLOALKNA EVEPYELA, KaBloTwvTag duvartr) ULa Kowvia Xwpig OpUKTA KAUGLUA.

Moabnoioxd aroteléouato

210 TéAOG Tou padnuatog oL pabntég Ba:

- T'vwpilouv TNV évvola TwV KPLOoLWWV TPWTWV UAWV Kol TOUG AOYOUG yLa TOUG OTtoloUG €ival KplOoLUES

yla tnv otkovopia tng EE.
- l'vwpilouv TNV KaTavour Twv KPLoHWV MTPWTWV UAWV 0TOV KOGHO.

- T'vwpilouv TG KUPLEC XPNOELG KAl EDAPUOYES TWV KPLOLUWY TPWTWV UAWV.

- T'vwpilouv T onuacia tng MPOcPaoNC OTIC KPIOLUEG TIPWTEG UAEC yLOL TNV TOPAYWY CUOKEUWV

kaBnuepwig xpriong.

Boocikéc ikavotnteg - Evponaikod mAoicto

MoAvyAwooiKn EMApPKELA

S1. IkavoTtnTa Katavonong Kot EpUnveiag evvolwy, cuvalotnuatwy, yeyovotwvy r anoPewv e
PO opPLKO KAl yPATITO AOYO.

S5. I'vwon tou A€l oyiou, TNG YPAUUATIKAG KoL TNG YAWOOOC.

MaOnuatikn EMAPKELA KoL EMAPKELX TN PUOLKR, TN TEXVOAOYL KAl T KNXOVLIKN

S4. ETOLHOTNTA QVTLUETWTTLONG VEWV TIPOBANUATWY aTtd VEOUC TOUELG.

S5. IkavoTnTa MOCOTLKAG OKEYNG.

Wnolakn emapkeLa

S2. Baowkég de€lotnteg otig TNE.

MNPOoCWMIKNA, KOWWVLKA Kol LaBnoLakr) EMApKeLR

S2. EVTomIopog SLaB£CLUWY EUKALPLWV.

Endpkela wg noAitng

S1. Ikavotnta anoteAeopaTiknG aAAnAenidpaong pue GAAoug avBpwTmouG.

S2. IkavotnTa MPOCAPOoYNG OTLG LETAPBAAAOUEVEG KOTAOTACELG, eVeALEia KaL epyacio uTtd Tieon.

MoAttiotikn cuveidnon kat tkavotnta Ekppaong

S1. [kavotnTa KETATPOTIAG TG LOEAG O TIPAgN.
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AddoKovTa

S3. IKavoTNTA MPOYPAUUATIOMOU Kol SLaxXElpLoNG KABNKOVTIWV.

S4. Avetaptnoia, kivntpa Kot anodaocloTikotnTa.

>10y01 Brwowunc avartvénc tov Hvousvov EOvav

Fnable access o el C0ual access fo
basic services , A=Al 0lobal expertise .,
Na emitpenetol lootnta otn
n npoofoaon os BACKEG UTINPETLEG MPOCBACN OTN MAYKOOULO TEXVOYVWaia

3 Eishe

e Safe medical devices

N7l Sustainable urbanization
Acdaheis LATPLKES Rl

Biwolun
OUOKEUEG aoTtikomoinon
A S | 12 | |
Il Acoess to education g 1iESponsible consumption
NpboBoon oty | &R 2nd production
ekmaidevon YrieUBuvn Katavalwaon Kot mapaywyr
Less hardship, Rl Sirengthen reslience,
MOTE OPPOTUNTES , - e suoxonie 22 d reduce disaster impact
TIEPLOOOTEPES EUKALPLES EvSuvapwon g avBekTikoTNTOC, HElwan
TOU QVTLKTUTIOU TWV KATAoTpodwv
6 Soimon 14 S
E Safe and affordable water e Reduce marine pollution

YYLEWO Kal

OLKOVOLILKS VEPS Meiwon t¢ Baldooilag pumavong

Energy — Sustainable use of
the golden threadEvépvm_To Qé terrestrial ecosystems

XPUOO vAua Blwolun eKPeTANEUON TWV XEPOALWY
OLKOOUOTNUATWV
B@M Safety of workers and Rl Promote peaceful and
MW cconomic growth | IS inclusive societies
Aodalela . . ,
. . MpPowdNoN TWV KOWWVLWV UE ELPAVN KoL
TWV EPYATWV KOL OLKOVOULKA avdmtuén SixwC QTOKAELOLOUC
g Rosiient infrastructure and SRl Cctter acoess 0
& sustainable industrialization & technology and innovation
AvBekTikéC uTtoSopéC Kal Buwotun Blopnxovomnoinon KaAbtepn mpdoBaon otn texvoAoyia Kat tn

Kalvotouia
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ITepreyoueva

To "RAWsiko - DV" Swadpapartiletal oe €vav ¢avtaoTiko PMEAAOVTIKO KOOUO, OTOU O KUPLOG
napaywyog KMy, n Kiva, anopacilel va SlakoPel Tig e€aywyEG mPog Tov UTTOAOLTTO TAQVATH, KL WG
€K ToUTOU apyilel pla "avalitnon NY". Npo¢ 1o mapdv n Kiva aviutpoowrnelel o 70% tNng
TLAYKOOULAC TIPOUNROELAG KaLl To 62% tng mpounBeldg npog tnv EE (m.x. omavieg yaieg, payviolo,
QVTIHOVLIO, ypaditng K.ATL). Ol MOIKTEG PEMEL VO CUUTIANPWOOUV oplopévoug Atoteg KMY mou
amoTeAOUV BACLKA CUOTATIKA SL0POPWV CUCKEUWV TIOU TIPETIEL VA KATAOKEUAOOUV. lNa va Tapouv
ToV €Aeyxo autwv Twv KMY, oL TAIKTEG TIPETEL val LETAKIVAOOUV ToV “e€OTALOMO £€0pUENG" TOUC OF
SL1adopeg MEPLOXEC TOU KOGHOU KaL, EAV LA TIEPLOXH EKUETAAAEUETAL 6N ard Ao Taiktn, vo Tou
amoondcouv TNV adela e€0puéng. H yewypadikn B€on twv KNY avtutpoowrneVeL TN TPOAYHOTIKA
vewypadikn B€on twv KUPLWV PETOAAEIWY eKPeTAAELONC autwVv Twv KIMY, evw Ta otolyeia mou
avadEpovtal OTIC KAPTEG OTOXWV OVTUTPOOWTIEVOUV TIG ONUAVTIKOTEPEC KMY yla Tn mapaywyn Tng
OUYKEKPLUEVNC TeEXVOAoyiag. O xaptng tou matyvidlol avamapdyel He AAOUCTEUMEVO TPOTIO TNV
TMPAYUATIKN Yewypadikn katavour twv KMNY, dedopévou otL uhomowBnke pe Baocn tov xaptn
KaTavoung Twv KUpLwv KMY mou napaox€Ebnke anod to lvotitouto MNewAoyikwyv kKot MeTaAAEUTIKWY
Epeuvwv tng Zoundiag, etaipo oto €pyo RM@Schools (Ewova 11). Mpdaypati, n akovoviotn
KaTavoun oplopévwy MY og GAo Tov KOGUO eival £vag armod Toug AOyou S yla TOUG Omolouc €va UALKO
kaBiotatal kpiopo. O kivbuvog epodlacol kaboplletal emiong amo Ta yeWTOALTIKA Opla. E€attiag
QUTOU, OL TIOPOL UITOPOUV VA CUYKEVTIPWOOUV Og pPepoVwHEVA €0vn 1] TIEPLOXEC TOU TAAVATH. AUTO
uropel va odnynoel oe povomwAlo kot TBoavoug TepLloplopolg otov £Ppodlaouo Aoyw
TePLBOANOVTIKWY N TEPLHEPELOKWVY TIOALTIKWY TIOPAyOVIWV. MoAAEC amod TG MPwTeC UAES TNG NG
elval KataveUnUEVEC o€ OAO TOV KOO0, £TOL WOTE VO NV TIPOKUTTEL KpLowpotnta (m.x. Cu, Pb, Zn).
Exelveg mou Sev elval Lookatavepunueveg SlatpExouv to Kivbuvo eAAelPewV Kal SLOTAPOXWY TOU
edodlaouou.

Global Supply of EU Critical Minerals and Metals
The pie charts show the percent distribution of the production of critical metals and minerals
In total, it i 00% for each raw material The area of the ples are proportional, SGU 2o

Kyrgyrstan
\_v LY

s 1%

8 raktutan \
g % % N AREE
L MREE

Natural Graphite

NBES Nioblum
Ll Heavy Rase Earth Elem,
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(Eikova 11 - Xwpeg oU avIuTpoowteVoUV TO HEYAAUTEPO HePLSLO TNG TTayKOOULOG ipoadopdg KNY
(Ladenberger A.; et al. Identification and quantification of secondary CRM resources in Europe -
Technical report SCRREEN - Contract Number: 730227 - Solutions for CRitical Raw materials).

ApootnplOTNTO

Erokomnnon

To "RAWSsiko — YAwa MNipw pag" eival éva Pnolakod maiyvidl, evieAwg BaclOpEVO OTA TTOLOTIKA
XOPAKTNPLOTIKA TOUu KABe yUpou Kal Xwpig XPOVIKA Opla, omote Oev amaltouvtol LSLaitepeg
Se€loTNTEC XEPLOPOU Blvteomaiyvidiwy yla va to naifete. KabBe aywvog nailetatl anod 3 €wg 5
naikteg. Elval Suvatod va maifete Tomikd os pia povo ouokeur (oL aikteg eAéyxouv evaAldf to
TAUAS Tou Tayvidlov) rp Stadilktuaka amno SLadopETIKEG CUOKEVEC (KABOE maikTnG ocuVOEETAL OTO
Sladiktuo pe tov ko tou umoloyiotr) / Kvnto tnAédwvo / TapmAet). To matyvidt eivat mpog to
Tapov SLaBEoLo ota ayyALKA Kot Ta TaAKA, aAAA TpooexwG Ba mpooteBouv kot AAAEC YAWOOEG.

MpbéoBacn oto matyvidt

To RAWsiko eival StaBéoipo oe tpelg Sladopetikég MAATPOPUEG: a) SLASIKTUAKA O€ TIPOYPAUOTA
nepynong oto dtadiktuo, B) oe Aoylopikad Windows kalt y) Aoylopikd Android. To matyvidL oxtL povo
elval mavopoldtumo yLa OAeG TG TAATHOPUES (EKTOG Ao KATOLEG HLKPEG Sladopég oto meplBaiiov
epyaociag), aAAd oL xpAoTeg Umopolv va maifouv cuANoYLIKA o€ pLa StadikTuakn maptida Tou
mayvidol amno SladopeTikéC MAATPOPUEC.

OAeg oL ekdooelg tou RAWSsiko mapatiBevral kat eivat Stabéotpeg otnv akoAoubn wotooeAida:
https://arraise.com/rawsiko/. Aedopévou otL to matyvidt e€akoAouBeil va emdlopbwvetal Kat va
BeAtuwvetal pe TNV MAPodo Tou XpOVoU, av OKOTIEVETE VAL XpNoLpomolioeTe tnv €ékdoon yia Windows
 Android, KaAO elvatl va eAEYXETE TAKTIKA TNV LloTooeAiba yia va Seite av €xel dtateBel yia ANYn pia
VEOTEPN €KdOON.

AIAAIKTYAKH EKAOZH (MEzQ NPOMPAMMATOZ NEPIHTHZHE)

AuTh elval n mo mpooBaociun Kat apeon €kdoaon yla xprion, eivat mpooBaociun aveédptnta ano to
Aettoupyikd oag ocvotnua (Windows, macOS, Linux K.AT.) Kot €lval mAavta eVNUEPWHUEVN UE TNV
TeAevtala evnuepwWUEVN €kS0OON XWPLG VA AOLTOUVTAL EVEPYELEG ATIO TNV TAEUPA 0aG. Edv TpEXEL
OWOTA OTn OUCOKEUR 00C, O©O0GC TPOTEIVOUUE VO XPNOLUOTIOOETE auUThH. Aeite 1O
https://arraise.com/rawsiko/ ywa to oUvdeopo mpoéofacng oto mouyvidt kot tn Alota Twv
UTIOOTN P OUEVWV TIPOYPAUUATWY TEPLYNONG.

EKAOZH WINDOWS

AutA n €kdoon Aettoupyel og utoAoyLOTEG pe AettoupyLkd cuotnpa Windows 64bit (ta Windows 7,
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8 kot 10 umootnpilovtal evw Ta TAAALOTEPA AELTOUPYIKA cuotipota Sev €xouv SoKLoOoTEL
Ole€odika). MNa va maifete auty tnv €kdoon, Ba mpémel va petaPeite otn SlevBuvon
https://arraise.com/rawsiko/ kot va akolouBrioete TG odnyieg ylwa va KOTeBAOCETE Kal va
XPNOLLLOTIOLOETE TO TIPOYPOLLA TOU TIALXVLSLOU.

EKAOZH ANDROID

Auti n €kdoon Ttou Talxvidlol pmopel va unmootnpiletal and Kwntd tTnAébwva | TAUTAET PE
Aoylopiko Android 4.4 iy vedtepn €kdoon. To matyvidL Ba yivel Stabéouo oto Google Play Store wg
Kavovikn edpappoyr Kamola oty péoa oto 2021, ondte nnyaivete va eAEyEETE av UMopeiTe va To
Bpeite ekel. Av to malyvidt Sev eival akoun dtabéolpo oto Play Store, petafeite otn SievBuvon
https://arraise.com/rawsiko/ kat okoAouBrjote T 06nyieg yw va KATeEBACETE KOl va
EYKATAOTHOETE XELPOKIVNTA TO TALXVISL OTN CUOKEUN 0aG.

Opyavwon plag cuvedplag ratyvidlov
TOMIKO NAIXNIAI

Otav Sladopol xproteg Bplokovtal UMPOOTA OTOV UTOAOYLOTH ) OTO KWvnTo tNA£dwvo TOoug, N
évapén evog aywva eival gfalpetikd gVKoAn. Apxilkd, eAéyéte 1o pevol "PubBuioslg" yua va
BeBawwBeite 6tL oL kavoveg kal n Sldpkela tou Taxviblou €xouv puBulotel cOUPwWvA UE TIG
T(POTLUNOELG OOG.

MOALG TO KAVETE aUTO, avoite to "Matchmaking", BeBawwbeite otL to "Local" (Tomikad) mavw
OpPLOTEPA ELVAL ETILONUACUEVO LE TIPACLVO XpwHA, adrote KAOe Taiktn va eTUAEEEL Eva xapaKkThpa
Qo TNV MOPAKATW ALOTA KOL 0T CUVEXELQ, EEKLVAOTE TO ALY VIOL KAVOVTOG KALK OTO TIPAGLVO KOUUTTL
OTO KATW UEPOG.

Otav £ekvnoel to malyvidy, Ba umopeite va deite molog maiktng nmailel auti ™ Oty and tov
TilvoKa EMAVW apLoTePAd. AdroTe AUTOV TOV TALKTN VA OAOKANPWOEL TN OELPA TOU KOlL 0T CUVEXELQ,
SwoTe Tov EAEYXO TNC CUOKEUNG OTOV EMOUEVO TTAKTN K.O.K.

AIAAIKTYAKO MAIXNIAI

Onwg €xeL Né6n avadepbei, to mawyviblt Ba Aesttoupyel moavopoldtuna, aveédptnta oo To
TLPOYPOALLOL TIEPLAYNONC TIOU E0ELC ETUALYETE, KoL OAEG 0L eK&OOELC umopoUV va raifouv pali online.
Enmopévwe, unv avnouxeite yia to av dtadopeTikol avBpwmoL Umopouv va armoKTHoouV pocBaon
oTo TaLyVvidL péow SLapopeTKWV EKSOCEWV.

AdoU o0 KkdaBe maiktnG CUPTANPWOEL TO TPodid Tou OTo pevoUu PuBuiocslg kol o maiktng
"olkodeomoOTNG" PUBULOEL TOUC TIPOALPETIKOUG KAVOVEC Kal TN SLapkela Tou matyvidlol, adriote Tov
naiktn olkodeomotn va dSnuLoupynoeL To AOUTL Tou Ty vidlol oto omoio Ba CUPUETATYOUV OAoL.
MetaBeite oto "Matchmaking" kat emihé€te "Online" oto emavw pépog. Eav o maiktng sivat
ouvdedepévog oto Sladiktuo Kol ol SLaKOULOTEG AettoupyolV owoTtd, Ba mpemnel va Stafaoete
"Connected and Ready" (Juvdedepévog Kal £TOLHOG) KATW oo to "Game Server" (ALGKOULOTAG
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matyvidlov). AproTe Tov MAUKTN VO TANKTPOAOYNCEL TO OVOUA TOU AOUTIL TTOU B€AEL va SnpLoupynoEL
(omolodnmote Ovopa Aettoupyel, amAd MpEMEeL va To Eexwpilel and ta AANA AOUTIL CUMUETEXOUV OTO
TayvidL), Ko oTn CUVEXELO TTATAOTE TO TOPTOKAAL Kouuri "+" anod kaTw.

Av OAa €ylvav owoTd, 0 MaiKTNG-olkodeomotng Ba mpémel va &L To dvopa tou TpodiA tou oto
napdbupo ota Sefld kol OAoL oL GAAoL maikteg Ba mpémel va S0uv TOo OVOUA TOU AOUTIL 0TV
avantuooopevn Atota "Aopmt". EmiAéyovtdg 1o, Ba mpooteBolv oto Aoumt. Otav OAot €xouv
T(POCXWPNOEL OTO AOUTL, O TMAIKTNG-0lKOSEOTIOTNG UIMOPEL va EEKLVIOEL TOV aywva TATWVTAC TO
TPACLVO KOUUTTL KATW apLOTEPAQL.

MNapaptnua 1 - Eyxepidio odnylwv

To 1610 eyxelpidlo eivat Stabatpo yia Afdn amo tov L.oTtdTomo Tou matyvidlou, otn StevBuvon
https://arraise.com/rawsiko/. AaBete unodn OtL To eyXelpiSlo evOEXETAL va AAPEL KATIOLEG UKPEG
EVNUEPWOELG.

Awopoun pnanonc

Brua 1- Xpovog & Apaoctnpiotnta: 30 Aenta -0 eKMALSEUTIKOC KAVEL ULO CUVTOUN ELCaywyn yla
Ti¢ KIY kau tn onuaocia toug otn uetaBacon o€ pLa oLkovouia XaunAwv eKIOunwy avipaka.

Brua 2 - Xpovog & Apaotnpiotnta: 20 Asnta - Ot padntég xwpilovralr o ouadec (to moAv 5
uadntéc oe kade ouada) kar StaBafouv to eyxelpibio odnylwv yla va kataAaBouv nwe va
naiéouv (kat teAika va kateBaoouv to Bivteonaiyvibi).

Brua 3 - Xpovog & Apaotnpiotnta: 40 Aertra - Mai{ouv to Bivreomayvidt

Brua 4 - Xpovog & Apaotnpiotnta: 15 Aenta - Teot aéloAdynong. O xpovog mou danavaral yLo to
teot aéloAoynong eéaptdral amno Tov aptIUo TWV EPWTHOEWV.

A&loldynon

v{\/@ MBavég epwtnNOELS yla TNV afloAdynon tng EKLABNoNG OPLOUEVWY BACLKWY EVVOLWV:
% V 1. TieivatolKNYy;
2. Tt ot KNY eival T000 GNUOVTLKEG;

3. Tuwtl éva uAko kaBiotatal "kplolpo”;

4. o0 pmnopoupe va Bpoupe tig KNY;

5. Avadépete Toulaylotov TpeLg edpappoyEg Twy KNY.
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I
EuxaploTleg
To CNR eguyaplotei 1o Liceo "Niccolo Copernico" otnv MmoAovia (ItaAia) kat To Istituto di Istruzione Superiore
"Maria Montessori - Leonardo da Vinci" otn Porretta Terme (ItaAia) yta tnv mMoAUTIUN CUVEpYAOia OTNV

ovarmntuén Kat SokKLUn autou Tou matyvidlou.

EmumA€ov, To CNR guyaptlotel tnv ARraise s.r.l.,, MAavo, ItaAia, yia tnv avamtuén tne Pndlakng ékdoong tou
matyvioLo.To CNR euxaplotel to Liceo "Niccolo Copernico" otnv MmoAdvia (Itaia) kat To Istituto di Istruzione
Superiore "Maria Montessori - Leonardo da Vinci" otnv Porretta Terme (ItaAla) yla Tnv TOAUTLUN cuvepyaoia
otnv avamntuén kat Sokiun autol tou matxvidlol. EmmAéoy, to CNR euxaplotel tnv ARraise s.r.l.,, MiAavo, ItaAia,

yla tnv avamntuén tng Ynodakng £kdoong Tou malyvidiou.

# ARRAISE
;y' AA\ AUGMENTING IS THE WAY

BOLOGNA
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