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PerchéTArundo donax ?

RESISTE DISCRETAMENTE AD ELEVATE
CONCENTRAZIONI DI INQUINANTI

cu2+ Pb2+ Cd2+ Zn2+ N|2+ HgE+

concentrazioni di 100 mgikg non riducono la crescita

Cre+
concentrazioni di 50 mg/Kg non riducono la crescita

il 93-99% del metalli aggiunti con l'irrigazione e rimasto
accumulato nei primi 15 cm del suolo

(Papazoglou et al., 2005. Environ. Intern., 31, 243-249)
(Han e Hu, 2005. Ying Yong Sheng Tai Xue Bao. 16(1):161-5)




(0-1000 m s.I.m. = 20-30 t/ha di s.s. senza antiparassitari, né concimi),

(200 cm, trasporta nella nzosfera superficiale anche inquinanti profondi
ed evita la lisciviazione verso le falde di inquinanti e nitrati),

(antierosiva, stabilizza pendici, migliora bilancio C ed N, e specie
endemica nel mediterraneo)

(specie non pabulare, copertura fitta)

(50 €/t x 20 t/ha = 1000 €/ha) come biomassa da energia

La blomassa e ricca di cellulose (70-85%) e lignina (15- 20%) e
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Buonatolleranza agll stress
(Idrico, salino, metalli)

Radici profonde

Forte assorbimento idrico

Nesip DEMIRKUS

@ Leaf litter

Red clay with calcrete

Red clay with gravels

Red kaolinitic clay
with white mottles
of kaolitic clay

Grey smectite-rich clay
with clay-sized
carboniferous material

White sand with
smooth pebbles
of quartz

e Unconformity———

Greeny grey
saprolite
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Anatomical characteristics and nutrient uptake and distribution associated with the Cd-
phytoremediation capacity of Eucalyptus camaldulenses Dehnh

M.P. Gomes13*, T.C.L.L.S.M. Marques2, M.M.L.C. Carneiro3, A.M. Soares3

1Université du Québec a Montréal, Institut des Sciences de I'environnement, Succ. Centre-Ville, C.P. 8888, H3C 3P8, Montréal, Québec,
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2Universidade Federal de Lavras, Departamento de Ciéncias do Solo, Campus UFLA, 37200-000, Lavras, MG, Brazil;

3 Universidade Federal de Lavras, Departamento de Biologia, Campus UFLA, 37200-000, Lavras, MG, Brazil.

*Corresponding author: marcelopgom@yahoo.com.br

Abstract

Cadmium (Cd) is a hazardous heavy metal whose concentrations have been increasing in Brazilian
soils, largely due to mining activities. Eucalyptus species are widely planted in Brazil to produce
raw materials, and the confirmation of their phytoremediation potential would link their economic
and environmental roles. We examined the Cd-tolerance of Eucaliptus camaldulenses Dehnh and
the anatomical and physiological features associated with that capacity. Plants were grown under
greenhouse conditions in nutrient solutions with increasing concentrations of Cd (0, 15, 25, 45, 90
umol m-3). Shoot biomass production was less sensitive to the phytotoxic effects of cadmium than
root biomass production due to low Cd transport rates from roots to shoots. Increases in epidermal
and endodermal thickness, changes in the vascular conductive elements of the roots, as well as
differential nutrient distributions between roots and shoots are features of Cd tolerance in this
species. The Cd tolerance of E. camaldulenses and its high biomass production support its potential
use in Cd phytoremediation programs.
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The Potentials of Eucalyptus camaldulensis for the Phytoextraction
of Six Heavy Metals in Tin — mined Soils of Barkin Ladi L.G.A. of

Plateau State, Nigeria
*]Daniel, Victor Nenman, 'Nanven Danboyi Nimyvel, 2Ilis-u:li:«mg,. Ishava Ezekiel

Science Department, Plateau State Polytechmic, Barkin Ladi
*Corresponding Author
1 M.Sc Analytical Chemistry; MCSN, MICCON, Principal Lecturer
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Abstract

Formal and informal tin mining has devastated farmlands i Barkin Ladi L. G A of Plateau State leaving numerous
mounds and ponds containing heavy metals and radioactive elements. E. camaldulensis were planted on filled — 1n
shafts to restore the landscape of few of the devastated lands. The ability of E. camaldulensis to clean - up the so1l of
heavy metals was tested by analyzing the levels of accummulation of six heavy metals in 1ts tissues using flame
atomic absorption spectroscopy (FAAS). The samples were collected from July — September 2006. The
concentrations of Pb ranged from 6.23mg'kg in roots to 15.26mg/kg mn leaves. Zn was accumulated much in the
tissues (88 30mg/kg 1n leaves and 51 23mg/kg in roots) but the soil had a lower concentration of 35.67mg'kg. The
concentration of Nickel in soil (26.71mg/kg) was twice that 1n leaves (12.05mg'kg) and almost 3 times that in the
roots (9.99mg'kg) .Cr concentration in leaves (183.31mg/kg) and roots (182.72mg'kg) were higher than Cr in the
soil (102.92mg/kg). The concentration of copper in the soil leave and roots were 24 55mg’kg 9 56mg'kg and
15.00mg'kg respectively. The concentration sequence of Sn was soil = roots = leaves with the values of 2479 47,

1885.29 and 181.68mg/kg respectively. The concentrations of Cr and Sn were above the environmental thresholds.
From the data, E. camaldulensis did not accumulate substantial amount of the metals into 1ts leaves and may only be

used to phytoextract Zn, Cr and Pb with soil amendments but for Sn, N1 and Cu, other plants like corn that grow
faster on the contaminated tin — mined soil on fertilization could be tried.
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Buona capacita d| accumulo
dei metalli (Pb, Cd, Cu)

Radici profonde
Forte assorbimento idrico

La piu usata nel mondo

Legno di buona qualita (anche da opera) Poplars in Amara test plat
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PERCHE' COLTIVARE BIOMASSE DA ENERGIA O
BIOPOLIMERI SUI SUOLI DEGRADATI ?

1. PER CONSERVARE L’USO AGRICOLO DEI SUOLI (ed
evitare nuove ondate di cementificazione)

2. PER RIDURRE L'USO DI COMBUSTIBILI FOSSILI
(mitigazione cambiamenti climatici)

3. PER NON SOTTRARRE SUOLI ALLE COLTURE
ALIMENTARI
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Perctté non dobbiamo usare |a superf|C|e
agrlcola per produrre biomasse da energia?
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Per una potenza di 1 MW e necessario il consumo di

suolo =

500 m2: 1 pala eolica (ne esistono anche da 3 MW);

1-3 ha: fotovoltaico;

2-300 ha: mais per alimentare un cogeneratore a biogas;

3-500 ha: di biomasse ligno-cellulosiche per
cogeneratore a combustione diretta.
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produzione di energia (MW
annue di funzionamento:

Eolico = 1800 h/y, Fotovoltaico = 1300 hly,
Cogenerazione = 7500 h/y

Per una produzione di energia di 10.000 MWh (ca. 2500
famiglie) e necessario il consumo di suolo =

1 ha: eolico (4-6 pale da 1IMW);
8 ha: fotovoltaico; "
400 ha: mais per alimentare un cogeneratore a blogas N

m di biomasse Ilgno -cellulosiche.
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BONIFICA-DE! STTTINQUINATI

— Fitoestrazione
— Fitostabilizzazione
— Rizodegradazione

— Fitodegradazione

TEGNIGHE B fjzzAZIONE DEL Rl GETAZRNE BERT'A

— Fitovolatilizzazione

A Phytovolatilization B
Evapotranspiration
Metabolism
Translocation
Metabolism

— Rizofiltrazione

= Contaminant
¥ = Stabilized contaminant
% DPPO O R O ¥ § LNIVIPFE =

[ NELSIN LITORALE DOMIZIO-AGRO AVERSANO | C = Degraded contaminant

n = Gaseous state of a contaminant

Sorbtion
Uptake






LE CENERI POI DEVONO ESSERE SI‘u"IﬁLTI:

Conglomerati cementizi,
| aterizi

Cementifici

Discarica

Riciclaggio

Metodi idrometallurgici: semplici e poco costosi
- Lisciviazione acida/alcalina
- filtrazione/precipitazione

ClP=carrier in pulp: una polvere di ferro (carrier) e aggiunta alle
ceneri ed alla soluzione lisciviante (NaCl) prima della separazione
magnetica o per filtraggio e del recupero dei metalli pesanti
(>99% di Pb, Zn, Cd, e > 97% Cu)

Diaz Alorro et al., 2008. Minerals Engineering 21: 1094—1101




Availlable online at wew.sciencedirect.com
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Minerals Engineering 21 {2008 10541101

This artideis alen availahle online at
wowelsvia. comflocateminen g

Recovery of heavy metals from MSW molten fly ash by
carrier-in-pulp method: Fe powder as carrier

Richard Dhaz Alorro®, Shmchi Mitam, Naoki Hiroyoshy, Mayum Ito, Masarm Tsunekawa
Laboratry af Mmerral Procemsimg and Resourees Recpelmg, Divioon of Solld Wasre, Reourars and (reo-muirceenenral Engorering,
trraduare Sdhool of Enpinerrmg, Hokkaids Uninersiry, Kita 15, Nishi 8 Kiraku, Sappors 080 882 8, Tapan

Recavead 29 June 2007, aceptad & Fehmuary 2008
Avaibhle online 24 March 2008

Almtract

M unict pal sobd wasie {MSW) molien Ty ash & clasalied as a hamandouws wasile bacawse il conians consderable anount of heavy met-
ak, which pose envimonmental conoern dwe o Uheir leaching potential m aadill envimomment, This study proposes. carrer-dn-pulp (CTF)
melhod a5 a new hydrometallumieal moule o extrael and recover Fh, Fn, Cu, and Cd from molien ity ash belore landiiling. In ths
melhod, & carrer material, which recovers the extracied metals, & added stmullaneowsdy with iy &h o 2 leaching soluton and & har-
vesied Tromm the pulp by physical sepamaion method, sweh as magnete spambon of deving,

To demonsirate the elfect of the CIF method, shaking flak experiments wene condwcted wnder vanows cond ibons wing WaCl solu-
o, iron powder as carner, and molten fly ah, Mone than 99 wi%e Pb, Zn, and Cd, and 97 wats Cu were extracted from the ash. How- o N
ever, only Pb and Cu wene recoverad (963 wite Pb and 943 wa % Cu) by the tron powder Urmoweh cemen tati on, Teaving beldnd Zn and Cd (L
dons i Lhe solution phase, The leaching el conduwcied on Uhe treated fly ash reddwe mevealed Ut the CTF method suppressed the sol-
whilation of Ph o a value below the landfl] digposal gudeline,

2008 Ekevier Lid. All nghis reserved.

Kapwarde Hydrometalhr gy; Leaching, Cememtation; Magnetic ssparation; Waste processing
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LIMITI della FITOESTRAZIONE

Profondita sistemi radicali (80-150 cm),

Fitotossicita,

Produttivita (Accumulo di biomassa),
Capacita di concentrazione dell’'inquinante

Capacita di estrarre inquinanti dal suolo
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CARATTERISTICHE IDEALI DELLE PIANTE

Capacita di tollerare, traslocare e accumulare alte concentrazioni
di metalli pesanti nei germogli e nelle foglie

Crescita rapida e con una produzione di biomassa elevata

Non adatte ad essere utilizzate come cibo, nemmeno per gli
animali (fa decrescere il pericolo di ingresso nella catena
alimentare)
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Contribyta EU € 2,707,255

PROGETTO LIFE11
totale €.5,774,074

Costo
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