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ApaocTtnpiotnta 1.2: Ti aTTOTEAECHATA ETTIOIWKOUME
@ OTav S10AOKOUME HEOW KOIVWVIKO-ETTIOTNMOVIKOU

¢nTiuaTog ;

Q 2 ZKEYnN-Zeuyapi- @ 30 AeTrTd

S.. Moipaopa

2KEPTEITE TIG TTAPAKATW EPWTAOCEIG. 2TN OUVEXEIA, OUCNTIOTE NE TOV
Si1rAavoé cag.

* [loia pyaBnoiakd aTToTEAECHATA ETTIOIWKOUME VA ETTITUXOUME KaTA TN d1dackaAia
MEOW KOIVWVIKO-ETTIOTNUOVIKOU {NTHHATOG;

* T[loieg mOavég TTPOKAACEIC TTPOKUTITOUV OTaV O PaBNnTéG pabaivouv péow
KoIvwVIKO-€TTIOTNPOVIKOU {NTAUATOG;

* T[loieg mMOavEG TTPOKARCEIG TTOU OXETICovTal PE TNV A&IOAOYNON UTTAPYXOUV O€
oxéon YE Ta padnuarta Kovwvike-eTmoTnUovVIKOU ¢NTHHATOG;
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Eicaywyn €vog SIAUHATOG: pIa
MEAETN TTEPITITWOONG

Avayvwaon 20 AeTTTA

AlaBdaoTte TNV akdAouBbn icaywyr) o€ éva diAnuua.

Méte ATav n TeEAeuTaia OPA TTOU TTAPAKOAOUBACATE HIA ETTIOEIEN TTUPOTEXVIAG;
Ta TTUPOTEXVAMATA ATTOTEAOUV OUXVA HEPOG TWV €OPTACHWY MOG, E€iTE
TTPOKEITAI YIA TOV E0PTACHO TNG MNPWTOXPOVIAS EITE YIA KATTOIO £BVIKO YeEYOovOG.
Xpnol1yoTToIouvTal Yia Va QWTIOOUV Kal va XpwaTioouv Tov Bpadivé oupavo
o€ opIouéva BePaTIKG TTAPKA. XpNOIYOTToIoUVTaAl £TTIONG aTTO TOV OTPATO VIO
EKTTAIOEUTIKOUG  OKOTTOUG. 'Exete Opwg OKeQTei  TTOTE  TIC  TMOAVEG
TTEPIBAANOVTIKEG ETTITITWOEIS TNG XPAONG TTUPOTEXVNHATWY O€ EOPTATHOUG KAl
TTavnyupIa;

21N MAATa, Ta TTUPOTEXVAMATA ATTOTEAOUV £va ATTO TA XOPAKTNPIOTIKA TWV
CEOTWV KAAOKAIPIVWV VUXTWV Kal NUEPWV! OAeG o1 TTOAEIG Kal T XWPIA £XOUV
Tn dIKA Toug Festa, ouvABwG Katd Tn didpKela evog atro Ta ZaBBaTokuplaka
METALU louviou kal ZemrteuPpiou. Ymapyxouv Trepitrou 85 TéTolEC Festas kGBe
KaAokaipl. Or1 AATpeIg TwV TTUpoTEXVNUATWY gpyalovtal KaB' 6An Tn dIdpKEIX
TOU £TOUG YIa va ONUIOUPYNOOUV QUTA TA TTUPOTEXVAMATA KATA TN dIGPKEIQ TOU
eAeUBepou xpoOvou TOug O€ €IBIKA KATAOKEUAOPEVOUG XWpPous. MoAAoi TO
Bewpouv TTapddoon Kal PEPOG Tou TTOANITIONOU TNG MAATag. O1 KAANITEXVIKES
emOEiCeEIG TTPOOEAKUOUV  TTOAAOUG  VTOTTIOUG KOl  TOUPIOTEG KAl  €XOUV
avaknpuxOei viknTég o€ digbveic diaywviopoug.

QoT1600, Ta TEAEUTAIO XPOVIO £XOUV EUPAVIOTEI KATTOIEG AVNOUXIEG OXETIKA UE
TIG  MOAVEG  APVNTIKEG  ETMITITWOEIS  TWV  TTUPOTEXVNMATWY.  AUTEG
TrepIAauBdavouv BEpaTa TTou OXETICoVTal JE TNV UYEia, OTTWG TO UWPNAOS €TTiTTEdO
UTTEPXAWPIKOU AAATOG OTN OKOVN TWV CTTITIWV KAl 0TO £00¢Og, BAETTOVTAG OTI
TO0 UTTEPXAWPIKO AAag ouvdéeTtal pe BupeocldoTTdbelEg, TNV aoPAAEIa, TO
B86pupo.

- AloBdoTe Ta ApOpa TTOU TTAPEXOVTAI VIO OPICHEVES TTANPOPOPIEG OXETIKA WE TO BEUQ.

To mpwTo ApBpo cival atrd uia JaATECIKN e@nuepida (The Times of Malta), evw 10
deUTEPO €ival aTro Eva TTEPIOdIKO Xnueiag TTou ovoudletal Chemistry World.
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"Neite TNV aARBeIa yIa TO
TTUPOTEXVNHOTO

22 Iovviov 2014|Caroline Muscat|

TTIMES F MALTA

H xnuikA péAuvon atrd 1a TTUPOTEXVAMOTA EVTOTTICETAI O OTTITIA KOI TOTTIKA TTPOIOVTA,
oupewva e Tov gutreipoyvwpova Alfred Vella, o otroiog dAAwoe OTI Ta OTOIXEIQ DEV
MTTOPOUV TTAEOV va KpuPBovTtal JOvo Kal JOvo eTTeidf pTTopEi va gival "uia aBoAn
aAnBeia yia Katroloug”.

Mapouoidlovtag Tnv ETTIOTNUPOVIKI BAon Tng €peuvag Tou OIEgNXOn atrd 1O
MavemmoTtiuio TNG MAATag, o kabnyntig Vella d\Awaoe 611 To UTTEPXAWPIKG AAAG, £va
aTTo TA TTIO CNPAVTIKA XNMIKA TTOU XPNOIKJOTTOIOUVTAl OTA TTUPOTEXVAMATA KAl VIO TO
OTT0i0 Oev UTTAPXEI PUBNIOTIKG Oplo, BPEONKe o€ oTTiTiIa aTTd TTEPiTTOU 40 TTOAEIC TNG
MaATag kai Tou 'kdCo.

O kaBnynmg Vella dAwoe 0TI OI KATOIKOI £EPXOVTAI CUVEXWG O€ ETTAPN ME QUTA TN
OKOVN KAl HETAQEPOUV TTOOOTNTEG AUTAG OTO OTOPAXI TOUG HECW TOU OTOUATOG UE TO
Xépl, ONAwoe o kabnyntig Vella, mpooBétovrac om av (eite otn MAATq,
TTPOCAQUPBAVETE £TTIONG UTTEPXAWPIKO AAAG NECW TNG TPOYPNHG OAG.

H oulATnon OXeTIKA PE TNV &v AOyw XNMIK POAuvon TTUpodOTABNKE atrd TIG
TPOTTOTTOINCEIG TWV KAVOVIOUWY YIO VO KATAOTEI N TTPAKTIKI auTr) "ac@aAéoTepn”.
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Qotéoc0o, o kaBnynmg Vella, o otmoiog Atav ETMKEQAAAG TNG €PEUVOG TTOU
dievepynOnke Tov ZemTéuPpio Tou 2010 PeTd aTrd pIa OEIpd TPAYIKWY ATUXNMATWY
ME TTUpOTEXVAMATA, ONAWOCE OTI BeV €ival IKAVOTTOINUEVOG ATTO TO ATTOTEAEOUQ,
TTapoAo 1Tou 10 YTroupyeio EcwTtepikwyv dAAwaoe OTI o1 Kavoviapoi Baagilovtal oTnv
€kBeon TnG €peuvag.

"EXOUUE 0Q®r OTOoIXEIA TTOU OEIXVOUV OTI OPIOUEVESG KAANIEPYEIES, OTTWG TO JAPOUAI,
otav KaAAigpyouvTal o€ TOTTIKA Xwped@ia €ival TTBavo va TTEPIEXOUV TO XNMIKO",
dnAwaoe otoug Sunday Times of Malta.

2UYKPITIKA, Ol €peuvnTéG avéAuoav €1I00yOPEVO  (EUPWTTAIKO) HAPOUAI  Kal
diatrioTwoav o1 dgv TTEPIEiIXE UTTEPXAWPIKO GAag. O1 yeAéTeg TTOU dieCxOnoav eTTi
£€1 xpovia avakaAuyav 1Tiong UTTEPXAWPIKO AAAG OTO KEAUPOG BPWOINWY XEPO AWV
OQAIYKOPIWV.

"MMpoTeiviwy va OTAPATACOUUE VA APVOUPACTE TA YEYOVOTA KOl VO AVTIMETWTTIOOUNE
TNV TTPAYMATIKOTNTA: €ival TTAPAAOYO VA TTEPINEVOUUE OTI HTTOPOUUE VA KAINE TOVOUG
XNUIKWV UAIKWV €TTi JAVEG yia va yioptdoouue TTavw atmd 85 yiopTéG Kal va
TTEPINEVOUNE OTI T aTTOPANTA ATTO QUTEG TIG AvTIOPAOEIS Kauong Ba e¢agavioTouv
atrAd. O AEUKOG KATTVOG TWV EKPNKTIKWY TTETAAWV €ival QOPTWHEVOG PE TOEIKES
XNMIKES ouaiec”, dAwaoe o kaBnynTrg Vella.

Agv utTOOTNPICEI TNV ATTAYOPEUCN TWV TTUPOTEXVNHATWY, AAAA €iTTe: "Agv TTPOKEITAI
yia KivduvoAoyia, aAAd yia utrelBuvn evnuépwon”.

Aev mpokeITal yia KivouvoAovia, aAAd yia utreuBuvn evnuépwaon.

O BouhAeutric Tou Epyatikou Koéppatog Godfrey Farrugia utrepaoTrioTnke Tnv
TTEPaoPéEVN ROOUAdA TOUG KAVOVIOPOUG, AéyovTag OTI 01 adeloUxol TTUPOTEXVOUPYOI
METATTNOOUV OTadIaKG atrd Ta XAWPIKA OTa UTTEPXAWPIKA yia va BEATILWWOOUV T
TIPOTUTTA UYEIag Kal AOQAAEIAG.

O Ap Farrugia, o omoiog ATav ypapuatéag Tng ‘Evwong Mupotexvoupywyv PEXPI TO
dIopIOUO TOU WG uTToupyog Yyeiag, dAwoe OTI oI KivOuvol yia Tnv uyeEia TTou
OUVOEOUV TIG OUYKEVTPWOEIG UTTEPXAWPIKOU GAATOG PE dlaTapaxEG Tou Bupeoeidoug
gival apgiopntioigol. Emonfiuave Toug puTtoug atrd TNV KUKAOQOpPIa Kal Tov oTaBuod
TTapaywyng evépyelag, Aéyovrag: "MMpétrel va uloBeTAcoupe piIa MO OETIKA,
TIPOANTITIKI TTPOCEYYION VIO TA TTUPOTEXVIUATA".

O kabnyntic Vella au@ioBritnoe 10 emixeipnua: "To uttepXAwpikd GAag dev €xEl
QTTOAUTWG KOUia OXEOn ME TIG EKTTOPTTEG TNG KUKAOQoOpiag. H TTapoucia Tou OTO
TEPIBAANOV paG o@eileTal QTTOKAEIOTIKG KAl POVO OTOUG TOVOUG UAIKOU TTOU
€1I0AQyovTal £TNOIWG yIa Wia Kal Joévo xpron: dnAadn yia Tnv Tapaywyr Twv bombi
(TreTaAoUdwV) TTPOG TIUAV TWV ayiwv", dnAwaoe o kaBnyntig Vella.

Eitre 611 n MAATa €xel mMBavwg "TTaykOoulo peKOP POAuvVoNG atmod UTTEPXAWPIKO
aAag", KaBwg auTd BpiokeTal 0T OKOVN TTOU TTEPTEI KAB' OAN TN dIAPKEIA TOU £TOUG
- augavetal kata 100 £€wg 500 @opég peTagu louviou Kal ZeTTePBpiou.

H 1a1pIKA €mOTAUN avagépel 0TI TO UTTEPXAWPIKO AAAG gival pia XNUIK oudia TTou
gival yvwoTo 611 eTnpeddel Tn Asitoupyia Tou Bupeoeidous adéva, 10iwg oe BpEen,

Co-funded by the
Erasmus+ Programme
of the European Union



Evotnra

°
12
E N KoIvwVIKOETTIOTNHOVIKE {nTAHATA Kal
agloAdynon

€YKUEG YUVAIKES Kal EuBpua.

"Eival n xnuIKA oucia Ikavr) va TTPOKAAECEl KOPKivo Tav ol AvBpwTTol eKTiBevVTal O€
XOUNAEG OUYKEVTPWOEIS VIO AOPIOTO XPOVIKO dIdoTnua, 0TTws cupPaivel Totriké; H
EMOTAMN OEV YVWPICEL.

"N'vwpiCel 0TI 1o UTTEPXAWPIKO AAOG TTPOKAAEI KAPKIVO O€ €pyacTnpiakoug
apoupaioug. Oa TTPETTEI Va ETITPEWOUPE OTOUG avBpwTroug, 18iwg oTa TTaidid, va
eKTEBOUV O€ auTdVv ToV TMBaVO Kivouvo; ‘Exoupe, otn MAATa, TTpoBANUa e TNV uyEia
TOU BupPEOEIBOUG, €IO0IKA OTIC YUVAIKEG;"

Eitre o1 Ta euprjpata OXETIKA PE TNV QEPOPETAPEPONEVN OKOVN dnUOCIEUBNKaV o€
OIEOVEC TTEPIODIKO PE KPITES KAl OEiXVOUV adIap@IoBTATA OTOIXEIa OTI N TTOIOTNTA TOU
aépa PEIwveTal pévipga Katd Tn dIdpKela TG BePIvG TTEPIGdOU PE TNV TTApouUdia
TOIKWV METAANWY OTNV avaTiveuoiun Aemrmi okévn (PM10) - ta péTaAAa autd
(ouptrepIAapBavopévwy Tou Bapiou, Tou XaAKOU Kal TOU avTihoviou) dev oxeTiCovTal
ME TIG EKTTOPTTEG TNG KUKAOQYOPIAG ] TOU OTABPOU TTapaywyng EVEPYEIQG.

Négl OTI N apxni T™NG TTPOPUAAELNG TTIBAAAEl "va peTpiIdoouuE TOV KivOuvo" Kal O
OIaBECINOG  PNXAVIOPOG  €Aéyxou  gival n  peEiwon TG  TT00OTNTAG  TWV
TTUPOTEXVNHATWV.

Happily ever after

Atfirst glance, a Disney theme park might not by some of Chavez's former LANL colleagues to early Disney research, the company has gone on
appear to have muchin common witha military develop Disney's formulations. The commercial to pioneer the use of high-nitrogen compounds
training ground. But it turns out that both are applications of the LANL research haven't been forindoor pyrotechnics, used for examplein
amongst the heaviest users of pyrotechnicsinthe limited to theme park displays, however. Sincethe  concertsand theatres.

US, and their neighbours don't like the resulting
impact on their environment.

For Disney, the problem lay in the plumes of
smoke that would drift out of the park and across
surrounding suburbs following their frequent
fireworks displays. Smoke isn'tjust a problem with
civilian fireworks displays - it is also a problem for
military pyrotechnics, particularly for light-emitting
flares, where the smoke can obscure thelight.

Inthelate 1990s, that was just the issue
that ateam of chemists at Los Alamos National
Laboratory (LANL) in New Mexico were trying
to address usingenergetic compoundsrichin
nitrogen. ‘During that time, Disney was interested
in reducing the smoke in their outdoor pyrotechnic
displays, and so they approached the group and
asked what might be some possible solutions to
their problems, recalls David Chavez, a member of
the teamwho still works at LANL.

Disney's fireworks are now based on derivatives
of LANL's original high-nitrogen compounds. A
small business called DMD systems was set up Fireworks display behind Disney 'sCinderellacastle

INUSAYIHA

48| Chemistry World | January 2012 | www.chemistryworld.org
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0 Apaotnpiotnrta 2.2: ApXIKN S1IAHOPPWON YVWHNG

Q ATOMIKO ® 10 AeTrTd

2& ATOMIKNA BAOT, OKEPTEITE TO SIANUMA TTOU TTAPOUCIAZETAI OE AUTA
Ta APOPA, YPAYTE OCNUEIWOEIG KAl OXNHUATIOTE YVWHMN.

o Oa rpérrel va eAEYXETAI i AKOMN KOI VO ATTAYOPEUETAI N XPAON
TTUPOTEXVNMHATWYV;
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@ ApaocTtnpiotnta 2.3: NMdpte Béon o€ HIA YPOAUUA
Slapwviag
- TuliTnon @ 20 AeTrTd

2XNUaTioTe pIa ypaupn o€ 6An Tnv aiBouoca, TTOU AVTITTIPOCWTTEUEl TO
eMTTEdO CUPQWVIAC Pe TN dNAwonN: "Ta TTUPOTEXVAMATA TTPETTEN VA
ATTAYOPEUTOUV".

e ToTmmoBeTAOTE TOV €QUTO CAG KATA PNAKOG TNG YPAUMNAG avaAoya Pe TNV €KTaon
TNG CUMPWVIAG.

e E&nyAoTe Kl oulntoTe TN B€0N OAG PE TOUG YEITOVEG 0AG OTN YPAMMN KOl
KAVTE EPWTNOEIC.
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0 Apaotnpiotnta 2.4: YIToBoAN EPWTHNOCEWV OXETIKWYV HE
TN S1apdyn

ATOMIKN gpyaoia

mﬁ Opadikn epyacia @ 30 AetrTad

*  2KEQPTEITE O€ aTtouikh BdAon TIC epwTNOEIC TTou Ba BEAATE va KAVETE yia va
KaTtavonoeTe KaAUTepa TO diIAnuua.

* [oia gival n diaupdxn;

* [loloi gival o1 evdlagpepduevol; MNMola gival Ta CUPPEPOVTA TOUG;

* TlolEG YVWOEIG TIEPIEXOMEVOU TWV HABNUATIKWV/ETTIOTNPWY  €ival
OXETIKEG;

* [loia epwTAPaTa MTTOPE va €yeipel TO BEua TTOU JTTOPEITE VA
OIEPEUVNOETE;

*  MolpaoTeiTe TIC EPWTACEIC 0AG OE MIO PIKPR opdada. lMoleg amd autég TIG
EPWTNOEIG Ba BEAATE VA ETTECEPYAOTEITE KAl VA DIEPEUVIOETE;
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0 ApaotnpiotTnTta 2.5: ZXeOI0OUOG EPEUVAG OXETIKA UE TO
KoIlvwviké-emmioTnuoVvIiKé {ATNUa

ﬁ % Epyooia og opadeg ® 30 AeTrTd

o 2xedIA0TE MIO €peuva OXETIKA ME TN Olapdxn yia va AtmmaviioeTe oTnv
epwTtnon/ec Tou €TMAECaTE Kal va AAPeTe TTANpo@opie¢ TTou Oev Eival
OI0BECIYEG OXETIKA PE TO BEQ.

+ Katd 1n didpkela Twv €TOPEVWY dUOo e€pdouddwy Ba aoxoAnBeite pe TNV
£€peuva Kal Ba dnUIoUPYACETE Eva CUVTOUO BiVTEO OTO OTTOIO Ba TTAPOUCIACETE
Ta EUPAMATA OOG Kal TN B€on cag ws opdda oe oxéon Pe To dIAnua.
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AvdAuon dedopévwv

".‘ TTou oXeTifovral Je TO KOIVWVIKO-ETTIOTNHMOVIKSG AT
“ % Epyooia og opddeg 30 AeTTTd

+ E&erdote TIG TTANpO®OpPiEG Kal Ta OeDOUEVA TTOU TTAPATIOEVTAI TTAPAKATW
OXETIKA uE TN dlapdxn.

+  Bpeite dIa@opeTIKOUG TPOTTOUG avAAUONG TWV OEOOPEVWYV KAl XPNOIKUOTTOINOTE
TIGC TTANPOQPOPIEG KATA TNV TTapoudiacn Twv TMIXEIPNUATWY oag.  Katd
OIGPKEIA TWV ETTOPEVWYV OUO €ROOUAdWY Ba epyaoTeiTe TTAVW OTNV avaAuon
Kal 6a dnuioupynoete éva oUVTOPO Pivieo OTO OTToio0 Ba TTAPOUCIACETE TA
EUPNMATA O0ag Kal Tn B€0n 000G WG oudda o oxEON UE TO dIANPua.

ETITTTWOEIG TWV TTUPOTEXVNHATWY OTNV TTOI6TNTA TOU aépa

l1ap6nke arré Camilleri, R. & Vella, A. J. (2010). Effect of fireworks on ambient air quality in Malta.
Atmospheric Environment, 44(35), 4521-4527.

O1 BpnokeuTIKES yiopTéC (festas) gival XapaKTNPEIOTIKO TOU KOAOKAIPIOU OTA TTUKVOKATOIKNUEVA
vnoid Tng MaAtag (TrAnBuoudg tepitou 500.000, éktaon 316 xAu.2 ), 6TTou PeTagy louviou
kar OkTwpRpiou yioptalovTtal 86 yiopTEG, kKaBeyia atrd TIC OTToieg TrepIAapBavel Tnv Kalon
TTUPOTEXVNHATWY O€ ETTIVEIQ KAI Evaépla €TTIOEIEN, CUVABWG yia TTEPIOdO TPIWV NUEPWV 1 Kal
TEPIOOOTEPO avda yiopTh. To 2007, yia TTapddeiypa, eiohxénoav 200 Tovol XNUIKWY OUCIWYV
TTOU OXETICOVTQI PE TNV KATOOKEUNR TTUpoTeEXVIKOU UAIKOU (NSO, 2007). O katrvog atmd Ta
TTupoTeXvNHaTa gival emRAaBG edv eioTrveuoTel. Ta aiwpolpeva cwpatidia (PM) eivar éva
OUVOETO peiyPa OTEPEWV Kal agPOAUPATWY. Ta cwpartidia TTolkiA\ouv o€ peydAo Babuod wg
TTPOG TO PEYEDOG, TO OXNMO Kal TN XNMIKA ouvBeon. Katd Tnv TTapakoAolBnaon Tng TToidTnTag
TOu aépa, Ta cwpaTidla opi¢ovTal atrd T JIAPETPO TOUG. AUTA PE DIAUETPO 10 PIKPOPETPWY 1)
MIkpOTEPN (PM1g ) €I0TTVEOVTAI OTOUG TIVEUNOVEG KAl PTTOPOUV va TTPOKAAECOUV DUGCEVEIG
EMITITWOEIG OTNV UYEIa.

Mia peAétn TTou die¢ixOn atrd Toug Camilleri kai Vella (2010) mrpootrdBnoe va digpeuvioel
KATA TTOO0V N KAUoN TTUPOTEXVNUATWY 0T MAATa Katd Tn SIAPKEIA TNG HOKPAG TTEPIODOU TWV
E0PTWYV ACKOUOE ONUAVTIKN €TTIOPACN GTNV TTOIOTNTA TOU TOTTIKOU A€PA. 2TOX0G TNG MEAETNG
ATav va diamoTwoei Katd TTOoOoV N CUYKEVTPWON Kal N ouvBeaon Twv PM,o oTOoV aTOOQaAIPIKO
aépa NG MAaATag eTnpeddeTal ETPAOIKA ATTO TIG EKTTOUTTEG TTUPOTEXVNMATWY.

AéloAdynoav Tnv eTidpacn Twv TTUPOTEXVNNATWY OTNV TTOIOTNTA TOU 0£PA PETPWVTAG TO
PM10 kai TNV TTEPIEKTIKOTNTA TOUG 0€ PETAAAG OTTwG ahoupivio (Al), Bdpio (Ba), xaAkd (Cu)
Kal oTpovTIO (Sr). Ta UAIKG auTd xpnoigoTTololvTal OTa TTUPOTEXVIKA UAIKG. O XaAKOG, To Bdapio
Kal TO OTPOVTIO TTapdyouv Ypwua. To avtigovio (Sb) civar mmapdv otnv évwon TTou
XPNOIKOTIOIEITAI YIa TO Avauua TOU TTUpOTEXVHMATOG. Eival TBavo kapkivoyovo.

Ta PMqo ouAMéxBnkav Kupiwg ammd duo Totrobecieg, n pia otn MdaATa (Zejtun: pia aoTiKA
ToTToBeaia uTToRABpoU) Kal N AAAn oto M'kdlo (Ta' Gordan: yia aypoTikr) ToTToBeaia) amod Tov
louAIo €wg Tov OkTWRPIo Tou 2005. Téoo yia TN MAATa 6co kai yia 1o 'kélo, Ta eTTiTeda
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OUYKEVTPWONG PMyg Kal HETAAAWY peTpABNKay wg dopadiaiol pEcol 6pol. O1 ETTIKPATOUVTEG
dvepol Trvéouv atd Ta BopeloduTtikd. H Totmobeoia Ta' Gordan, o1o BopeloduTIKO TUANA TOU
vnolou, PpIoKOTav oTov avTiBeTo dvepo, evw To Zejtun gival pia voTIoOAVOTOAIKA TTOAN Kal
BpiokeTar atov avTiBeTo dAvepo ammd TIC NTTEIPWTIKEG TTEPIOXEG. ZTIGC 28 ATtrpidiou 2006
OUAAEXONKe éva 24wpo deiyua ammd pia totrolecia (Cospicua) Kovid oTnv aoTIKA TTEPIOXT)
TTOU CUMMETEIXE 0TN YEAETN. O apIBPOS TWV YIOPTWY TTOU YIOPTACTNKAV KATA TNV TTEPIOdO
louAloG-OkTwPRpIog 2005 Atav loUAlog: AlyouoTog: 27, ZemrtéuPpiog: 10 kai OkTwfpiog: 1.

Mivakag 1 Méon ouykévipwaon pagag Kar xnuikr ouvBeon Twv PMy, yia deiypata Tou eAfjpdnoav até 1o Zejtun Malta

Huepopnvia 2017 2717 3/8 8/8 17/8 27/8 30/8 6/9 13/9 27/9 7/10 15/10 | 20/10
évapéng
SeiypatoAnyia
[S
Méon 42.9 49.6 58.0 40.1 | 371 28.5 416 40.3 | 39.3 251 271 333 42.7
epdopadiaia
PMyo (ug m3)
Méon C 10.9 11.6 9.0 3.2 9.2 5.6 6.5 1.7 11.6 4.7 5.3 4.7 24
eBOopadiaia u
OUYKEVTPWOT Sr | 8.3 12.8 14.7 5.8 14.2 4.7 4.7 6.6 16.5 3.2 3.7 3.0 6.7
(ngm?) B 18.3 33.2 18.4 28.4 | 46.6 10.2 4.9 4.5 17.2 4.6 55 3.8 3.9
a
Al 348.0 | 413.7 | 3575 | 755 | 298.0 | 106.1 105.6 | 79.5 | 389.8 | 56.8 101. | 41.8 190.9
2
S 20.9 19.3 3.1 0.9 2.7 2.4 1.7 0.9 2.7 1.3 1.0 1.1 0.3
b
BpoxomTwon - - - - - >2mm | - - - >2mm | - - -

Mivakag 2 Méon ouykévipwaon Pagag Kar xnuikr ouvBeon Twv A4, yia deiypata TTou eAfgdnoav amd 1o Ta' Gordan, Gozo

Huepopnvia évapgng 287 1/8 9/8 25/8 31/8 13/9 20/9 27/9 7110 14/10

SelyyaToAnyiog

Méon  €Bdopadiaia 35.2 39.6 21.2 14.4 24.2 17.6 10.2 11.5 13.3 17.8

PMio (ug m=)

Méon  €Bdopadiaia | Cu | 4.2 2.8 1.7 1.1 2.9 1.2 1.2 1.2 0.8 1.4

ouykévipwaon (ng m- | Sr_| 4.7 6.3 2.7 0.9 2.2 2.4 1.3 1.5 1.5 1.8

3) Ba | 5.0 54 1.7 4.3 3.5 6.5 0.9 1.0 1.3 1.2
Al | 253.2 | 5114 | 89.7 314 89.9 119.5 12.1 33.8 38.2 53.8
Sb | 0.3 0.5 0.2 0.7 1.9 0.4 0.3 0.2 0.1 0.4

Bpoxotmrtwaon - - - >2mm | - - >2mm | >2mm | - -

Mivakag 3 Méon ouykévipwaon Padag kai xnuikf ouvBeon Twv PMy, yia deiypara Tou eAn@dnoav atd tnv Cospicua, MaAta

Huepounvia dsiyyaToAnwiog 28/4/2006
Méon nueprola Tiu PMqy (g m™ 42.0
®)
Méon nuepAoia ouykévipwaon (ng | Cu 4.4
m=3) Sr 4.8
Ba 2.1
Al 99.8
Sb 0.8
Bpoxotmrtwaon -
Avagopég

Camilleri, R. & Vella, A. J. (2010). Effect of fireworks on ambient air quality in Malta.
Atmospheric Environment, 44(35), 4521-4527.

NSO (National Statistics Office, Malta), 2007. Report for 2007, Malta.
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0 ApaotnpiotnTta 2.6: Napouoiaon TwV ATTOTEAECHATWYV TG
épeuvag
(©) ®  OAS6kAnpn n opdda @ 30+10 AeTrTd

* [lapouciaon cUvTopwy Bivieo atrd Tnv Epeuva.

e 2ulnNTAOTE TNV £pEuva, TIC HEBOGBOUG TTOU XPNOIYOTTOINONKAY, TO EUPHUATA KAl
Tn 6é0n 0ag o€ oxéon Pe TO diAnuua.
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ApaoTtnpiotnTta 2.7: AQn amréeaong

ﬂ Epyacia og opadeg ® 30 AemrTd

*  2udnNTAOoTE OTNV OuAdA OOG KAl KATOAALTE O€ IO ATTOPACN OXETIKA WE TO
OiAnuua, agou AdPete uTTOWN OIAPOPETIKA ETTIXEIPAMATA, OIAPOPETIKA

OUPQEPOVTA, AEIES, ETTIOTNUOVIKEG IOEEG KAl ETTIOTANOVIKES ABERBAIOTNTEG.

* T[loia pérpa ptropoulv va An@Bouv pe Baon auth Tnv amogacn (.. va

YPAWETE WIa ETTIOTOAA O€ YIO QAVTACTIKA €QNUEPIdA ] O€ hIa apXN] K.0.K.);
« 2xedlaoTe TN Opdon.
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ApaoTnpiotnTta 3.2: AvaoToXaouog Kal agloAdynon pe
auTtoagioAdynon Kai agiloAéynon amréd opodTIHOUG

ATOHIKA gpyaoia ® 30 + 10 AetrTd

Epyacia og opadeg

XPNOIYOTTOINOTE TN POUUTIPIKA YId VA A&IOAOYAOETE TIG IKAVOTNTEG TIOU
emMOEIKVUOVTAl OTA PiviEO OXETIKA HE TO  KOIVWVIKO-ETTIOTNUOVIKO CATNUA
diAnuua. Oa agloAoynoete 10 Bivieo TNG OPAdAG OAG KAl EKEIVA TWV AAAWV
oudGdwv.

Moia eivar Ta o@éAn TNG autoagloAdynong kai Tng agiloAdynong amod
OUVOMNAIKOUG YIa ThV TTEPAITEPW QAVATITUEN TWV OEEIOTATWY Kal IKAVOTATWY
TTOU OXeTiCovial HPE TNV QVTIMETWTTION Tou  KOIVWVIKG-ETTIOTNUOVIKOU
¢ntuarog;
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Pouptrpika a§ioAdynong yia KoivwviKO-£TTIOTNHOVIKO (TN

Me Bdaon Toug Simon, Erduran kai Osborne (2006)- Schen (2013)- Christenson kai Rudgren (2015).

Ouwn 0 - AVETTAPKAG/PTWYXOG 1-Apxn 2 -Mpdodog aAAa 3 - E€aipeTikd
XPEIGdeTal TTEPAITEPW
avdamTuén
loxuplouog/amégaon Agv UTTAPXEI IOXUPICHOG 1 O 1oxupIouog diatuttwbnke | O IoxupIoudg O 10XUpIoPOG
gival AoXETOG PE TA aAAd gival TTOAU eupUg. utTooTNPIeTal EAGXIOTO UTTOOTNPICETOI CAPWG OTTO
dedopévaloevaplo. atd dedouéval/oevapio. dedopéval/aevaplo.

ATTodeIkTIKG oTOoIXEia/dedouéva
AnAwoeig TTou
XPNOIMOTToIoUVTal WG
atrodEIKTIKG OToIXEIa yIa TNV
UTTOOTNPIEN TOU I0XUPICHOU

Aev TTapExovTal
aTrodEIKTIKA OTOIXEIQ A TA
oTOoIXEia gival AOXETA PE TOV
IOXUPIOHO.

Ta ammodelkTIKG aToIXEia
TToU divovTal gival TToAU
adpIoTa ) Ta oKATEPYOOTA
dedopéva TTou divovTal wg
atmodeIKTIKG oToIXEia, dev
gvromiCovTal TAOEIG.

Opiouéva un €18IK&
oToIXEia fj akaTépyaoTa
OedONEVA UE OPICUEVEG
TAOEIG TTOU eVTOTTICOVTAI.

AivovTal CUyKeKpIYEVQ
oToIXEia pE TAOEIG Kal
TTapadeiypara-
TTapouaCIadeTal Epunveia.

EvraApara/Aimiohoyia
AnAWOEIG TTOU £EnNyouV TN
oxéon Twv OeO0UEVWY UE TOV
IOXUPIOHO

Agv uTTApXEl
ETMXeIpnuUaToloyia 1 n
ETMIXEIpNUaTOAOYia givai
doxetn ye Ta
Oedouéval/oevapio.

Etravadiatitrwon Twyv
oedopévwy ) TNG adpIoTnG
apXrg TTou BOBNKE.

H apxn 1Tou diatutTwveTal
O¢ev gival acaprig aAAd dev
OUVOEETAI CUYKEKPIYEVA [IE
ATTOOEIKTIKA OTOIXEI 1
IOXUPIOUO.

H apxn dlaTuTtwveTal JE
Oa@n, OUYKEKPIYEVN OXEO
ME Ta aTTOOEIKTIKA OTOIXEIQ
r/Kal TOV 1I0XUPITUO.

Xpnon
QVTETTIXEIPAMATOG/EVOAAOKTIKWV

Agv UTTAPXEI QVTETTIXEIPNUA
f €€étaan AAAwV BEoEwv- A

To avremixeipnua ivai
TTOAU €upU.

To avTemixeipnua
UTTOOTNPICETAI EAGXIOTO

To avTemixeipnua
UTTOOTNPICETAI OAPWS OTTO

AUoewv oTOV IOXUPIOUG/EEETOON | TO QVTETTIXEIPNUA Eival atro dedouéva/oevapio. oedouévaloevapio.
AAwV Béoewv. AOXETO E TA

Oedouévaloevapio.
AvTemixeiprpaTa Kauia avtikpouon g AoBeviig avtiBeon oTnv O avridoyog utrooTnpidetalr | AvtiAoyog ca@ug

€VOAANAKTIKAG B€onc. eVOANAKTIKA B¢on. eNaxioTa ammo UTTOOTNPICOUEVOG OTTO
oedopéval/agvapio. dedopéval/oevapio Kai
€UBEWG avTiBETOG PE TO
QVTETTIXEipNUO
Xprion TTpocdIoPICHWYV Kauia xprion Aivetal n TpoUméBeon yia | Aivetal n TTpoUTTé0eon Zagng €€nynon Tng
TTPOCOIOPICUWYV TO TTOTE PIa ATTAiTNON 0LV oTE Pia aciwan dOgv Ba KaTdoTaong Katd TNV oTroia
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Ba 1oy0el TTALOV KA/ TIOTE

IoxUel TALov /Kal TToTE Ba

Hia atraitnan 6sv Ba 1y el

Ba 1oxUel éva
QVTETTIXEIPNMA, AAAG Oev
Oivetal kayia e€nynon.

1IoXUEl Eva avTETTIXEIpNUA,
aAAG n €€nynon eivai
TTEPIOPICHEVN.

TA£OV fi/Kal KATA TNV OTToix
Ba 1oxUel éva
QVTETTIXEipNUA.

KoIVWVIKO-ETTIOTNOVIKOG
OUA\OYIONOG Kal
euaiobnroTtroinon

Ta emixeIpAMOTA KAI N
ETMIXEIpNUaTOAOYia givai
atTAoikd Kail deixvouv
TTEPIOPIOHEVN ) KOBOAOU
eTiyvwon Tng
TTOAUTTAOKOTNTAG TOU
BépaTtoc.

Ta emixeipApaTa Kai ol
ouM\oyiopoi TTpooTTaBouv
va TTapousidoouV
TTEPICOOTEPES ATTO Mia
OTITIKEG YWVIEG, OAAG BeV
XPnoiJoTToIouV
OKETITIKIONO oUTE BETOUV
EPWTAMATA TTOU
utrepPaivouv TIG dIaBECIUES
TTANPOYOPIEG.

Ta emixeIpApaTa Kai n
ETTIXEIPNUATOAOYIO
TTapouaiadouv Ta
TTEPICOOTEPA AAAG OX1 OAa
atré Ta akdéAouba:
eTiyvwon Tng
TTOAUTTAEUPNG GUONG TOU
BépaTog, IKavoTnTa
avaAuong Tou BEuaTog aTro
TTOAATTAEG OTTTIKEG YWVIEG-
avayvwpifel Tnv avdykn yia
TTPOCOETEG TTANPOYOPIES
Kal XPNOIMOTTOIE
OKETTTIKIOYO OTIG
TTANPOYOpiEg TTOU
TTapEXovTal atrd Pépn He
mOava cuhPEéPovTa.

Ta emixeIpApaTa Kai n
ETMXEIpNUAaToAoyia
deixvouv eTTiyvwon mg
TTOAUTTAEUPNG GUONG TOU
Béuarog, IKavoTnTa
avaAuaong Tou BéuaTog aTo
TTOANOTTAEG OTTTIKEG YWViEG-
avayvwpifel TNV avaykn yia
TTPOCOETEG TTANPOYPOPIES
Kal QvTIMETWTTICEl YE
OKETITIKIOUO TIG
TTANPOYOpPIES TTOU
TTapéxovTal atrd Yépn e
mOavd cupépovTa.

MepiexOuevo UTTEP TOU
IOXUPIOHOU

Agv TTapEXOVTAl YVWOEIG
TTepIEXOMEVOU (1] dedopéva)
w¢ Bdaon otipIgng.

Mapéxovtal AavBaouéveg
YVWOEIG (TT.X-
ETTIOTNUOVIKEG).

O1 yvwoeig mou
TTepIAauBavovTal dev
oxeTiCovral Aueca Pe TO
Béua.

ZWOTA Kal OXETIKA yvwon
TOU TTEPIEXOMEVOU

Mepiexdpevo Tou
QVTETTIXEIPAMATOG

Agv TTAPEXOVTAI YVWOEIG
TTEPIEXOMEVOU () dedopEva)
wg Baon otpIgng.

MapéxovTtal AavBaouéveg
YVWOEIG (TT.X.
ETTIOTNUOVIKEG).

O1 yvwoelg Tou
TepIAaUBavovTal dev
oxeTiCovral Gueca PE TO
Béua.

MepiAauBdavovTal CwoTEG
KAl OXETIKEG YVWOEIG
TTEPIEXOUEVOU.

Atiec ka1 NBIKGS UANOYICUOG

Aev utrdpyouv aiec i
NBIkGG CUAAOYIOUOG.

ARAwan agiag, aAAG dev
utrooTnpileTal atmmo
eTTIXEIpNKaToAoyia.

O1 agieg kal 0 NBIKOG
OUAAOYIOPOG
TTepIAaUBavovTal oTo
eTTIXEipnUa, aAAd autd
TTEPIOPICETAI OTNV ETTIOPACT
OTOV £QUTO TOU Kal Ogv
€€eTACE TIG EUPUTEPEG KAl
UOKPOTTPOBETUEC

Agieg kal nBIkodg
OUAAOYIONOG TTOU
mepIAapBavovTal oTo
ETIXEIpNUA Kal EEETACOUV
TIG EUPUTEPEG KOl
MOKPOTTPOBETES
OUVETTEIEG KAl UTTEPRaivouv
TNV £TTidOpaCn OTOV £QUTO
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ApaoTtnpiotnTa 3.3: NMwg pITopEi va XpnoigoTroindei pia

@ POUUTTPIKA VIO SIAUOPPWTIKA afloAdynon oTo TTAAicIo
MAONUATWY KOIVWVIKO-ETTICTNHOVIKOU {NTHMATOG;

@ 2ulATnon o¢
3 . )
OAGKANPN TNV opada ® 20 AeTrTd + £pyacia yia
ﬂ Epyocia oTo OTTiTI O€ TO OTTITI
Y ouadeg
2ulnTRoTE:

Mwg ptropei va xpnoIhoTToINBEl Pia pOUNTTPIKA yia SIANOPPWTIKI agloAdynon
OTO TTAQICIO HABNUATWY KOIVWVIKO-ETTIOTAMOVIKOU {NTAUATOG YIA TNV TTApOXN
avaTpoPodOTNONG OTOUG HaBNTEG;

lMNa epyaocia oTo OTTITI

EpyaoTteite wg opdda yia va TTPOETOINACETE WIA TPOTTOTTOINUEVN POUMTIPIKA
ME dIaTUTTWon KATAAANAN yia XpAon PE MABNTEG QUOIKWYV ETTICTNPWY HIOG
OUYKEKPIPEVNG NAIKiag. ETMIAEETE TNV NAIKIO KOl Ava@EPETE TO YEYOVOG AUTO
OTNV TPOTTOTTOINKEVN POUNTTPIKA.
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