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Presentaion Peference Od

| NTRODUCTI ON. Ntrae(NQ;)is pervas veinthe biosphere[1, 2]. Contenporary agricuturd practices are
anongthe nmg o anthropogen ¢ sources of reacti ve nitrogen sped es, where nitrat ei sthe most abundant of
these[ 2. Excess ve anpunts of reacti ve ritrogeni n sals and groundwet er are creating si gnficant threasto
hurman hedth and safety [§ as well as a host of undesirald e environnentd i npacts [2); it is currertly
cons dered the second most rdevant environnerntal issue, after carbon doxide enissons. Nowadays,
anmong the nost rd evant and pronisng approaches to reduce ritrae concentraionin water, namgy
oroundwat er, are dentrificati on- based processes|[ 4. Per meal ereactive barriers (PRB) have been proven
effedive in redud ng various contanmnarts in copous anounts, particdalyin shdlow groundwater [5.
However t he poss H e added eff edti veness of usi ng nanopartid esi nthese structuresto obta n ritrogen gas
fromritraesrequres futher i nvesti gati on

OBJECTIVES. This work exp ares the poss hlity of enp oying per neall e reacti ve barriers conprisng
nanopartid es as an effective end-d-pgpetechndogytotack e ritrae pdluion in groundwat er. By nitrae
pdl ttionitis consi dered a ritra e concertrtioni n groundwat er above 50ng dm?® NG (11,3 ng dm® NGy -
N asli nited by Ntraes Drective - Drecive 97/ 676 EECfrom12h Decenber 1991

MATER ALS AND METHODS:. Aliterauereview was conductedin 34 databases, fdlowng afour steps
met hodd og cd approach. Frg, aset of pertinentterms was usedi ntheiritid searches. Second, synony ms
fromthe firg set of ter ms were usedto perfa mf uther searches. Third fromthe sd ected papers, d her
rdevart ter ms wereidertifiedto perfaomathirdset of searches. Intheforth step, the biHiogaphy of the
sd ect ed papers was r esearchedf or f uther rd evant papers. The set of stud es sd ectedforindephandyss
wer e exd usvd ylabora aid ones. Each sudy was assessed by set d rd evarnt char act eri zati on vari ad es.

RESULTS AND D SCUSHON: The degradation of ritraefromsdl and groundwat e can occur by physicd
adsorption chenicd reductionor bi d og cd denitrificaion. Physi cd adsorpionisasurface med a ed process
where rnitra e bondstothe suface of an adsorbert, e g h ocharcod, i on exchange res ns, banmboo powder
charcod.

Wth chenicd reduction nitraeis chenicdlyreduced by, e g nanoscd e zerovdentiron (NZM), b netdlic
Fe/ Qu nanopartid es, copper-coat ed zerovd ert iron nanopartid es, b netdlic Fe/N nanopartid es, nanosi zed
zero vdent ironpdyneric anon exchanger composites, nanosized zero-vdert iron supported by
pdystyrene resins, iron oxide nmagnetite (Fe; Q), pdlad umcopper cadysts supported on caionicresn
Pd | B-(1 —4)- 2 anino- 2- deoxy- D d ucopyr anose] based zero vd ent nickd nanoconposite Ntraechenmcd
reducti on processes yidd mostly ammonium a sal and groundwet er contaninant. Noreover, NZM and
zerovd ert iron (ZM) partid es have been proven effective remed aion agents fa severd pestiddes, e g
atrazine and achd o fa the fa mer, andfluridd fa theldter.

Whereas wth physicd and chenicd processesthe reactive nitrogen spedes are keptintheterrestrid or
aquaticsysteminh dog cal dentrificaion nitraeistransfar nedi nahypox c meda by bacteiainoN,, thus
dos ngthe nat rd nitrogencyd e Whil e aut arophi ¢ dentrifi canti on uses hydrogen gas fromt he ox dati on of,
e.gironas an d ectro donor, het erarophi c dentrificaioni srdiant on source of organ c carbon and € ectron
donaor for the dentrifying mcroorgansns. The organic carbon sources used for the pronotion of
het eraroph ¢ denitrificaion enconmpass wood byproducts, mu ch comnpost and leaves. Autdrophic sufur-
oxidzers were ad so usedto renove rnitrae Moreover, it has d so been enp oyed at wo-l ayer per meall e
reacti ve b obarri er f or t he bi dicreducti on of rnitrogen, wher et hefirg |l ayer of t he barri e addr essed d ssd ved
oxygen by ZM,inorderto creaea down-gad ent anaerohi c environment f or t he het eraroph ¢ deritrifi cai on
totake paceinthe secondlayer of the barrier. NZM d so has affirntytoreact wth d ssdved oxygen, a
charact erigic which has to be accounted for when using such meterids. Tests wth dfferent med a by
conbi ri ng caton burr compost, ased nert | owi n or gan ¢ carbon and NVZ have provent ha ned a made of
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catton burr conpost renoved nitrae at afaster raethan d dt he conbi nation of catton burr mxed wth NZM
and o sed nent. Ntrae reduction processes can depart fromammoni g in such cases a pria mcroka
aer ohi ¢ nitrification stage must be ensured sothat the resuting nitrae can bethenreducedirto nitrogen
gas.

The pri mary contrd sf or t he denitrificai on process arethe amount of avalad e NO;, avalad e carbon, the
energy source, andthe absence of gaseous oxygen Qher rdevart factorsinthe dentrificaion process
enconpass pH ion conpostioninthe med a and t he redox pa ertid.

CONCLUS ON. Ntraeiscons deredtobethe most ubiquitous groundwat er cortam nant i nt he worl d be ng
the agricdturd rundf the mg or source of groundwater contamnaion by nitrae The denitrificaion
processes are conplex and suhject toaninricaeinteeday of severd variadesinthe sal. Neverthd ess,

PRB have been proven effectiveto ensure denitrification nostly by het erarophic pat hways. However how
the denitrifi cati on eff ecti veness vari es wth chang ng partid e si ze of t he d ectron donor, for dfferernt d ectron
donor substances, is nat yet d ear. Thust hought her eis a subst arti ve body of know edge on PRB t he use of
nanopartidesi nthese structwresisrd aivdy novd and energen fo sdl and groundwat er remned dion, so
futher research and advancenments arerequredf o a d ear understand ng of the prind destha governther
eff ecti veness.
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