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Gnoci6 oqnl4eHHs npnpotrHl4x a6o criqnux
sogofiM eig rarioHie BerxKllx nneranie

Auflpieecurca O.A., ]I{,oeuucurnr{L E.fl., Kptoueuno H.O.
Iucmumgm zeorinii, niuepanoeii ma pE0oErneapewrta.
irvt. M.II. Ceneuewca HAH Vrcpait+u, Ituie, Vrcpaiua

Sanponononano cuoci6 oquuleuxfl nprpoArrfix a6o criqxux ao4ofim aig rarioxir Ba]rcrux uera.rrin
ruJrnxou a6iruEenHs unoqi KoHTaKTy Bo4lr B copdenrou, aa paxyrron voro uignrautryerrca e$errlrnrdcrr
onnuleHrrff BoAr,r.

Bcryn. ,{o eaxrcux Meraris HaJretr(r4rb noHaA 40 xiilri'rHrx eneuenria a ri,4Hocnorc rycrr,rnox)
6brsure 6 r/crra3. Ki.mrictr ne6eaue'rHnx aa6py4uroearin, sftulo BpaxoByBarr4 roncuqnicrr, cririricrr
i a4arnicrl Hano[r{rryBarrrc"s B aosHiurHrorvry cepeAosr4rqi, Snavno rvremua [7].

,{mepe.nartrn aa6py4ueHns BoA Ba}rcnr4Mr MeraJraMr4 e criqHi BoAr4 raJrbBani.{Hux qexir, ui4upu-
eMcrB ripnlauogo6yenoi, voplloi fi rco.nloponoi nneranyprii, *raurrno6y4irnux aarogin. Bax*ci MeraJrl.r
BxoIffTb Ao clt"lraAy 4o6pue i necrnqprAiB, Morriyrb HaAxoArrrr4 y no4olZur paaoM si eronaturra ia
cimcrrcorocuo.qapcblcl,Ix yri4l ffrcoro 6 4oeeprueHorc He 6yna ovucrrca criquux BoA, aJre sHarixa
nimnicrs BalfiKr4x ueranis norpanJrrre Ao npr4poAHoro cepeAoBr4rrla.

3anponoHonanrafi uero4 orrr4uleHHff ni4 rarionin Barrcrcr4x nnerads npr4poAnr4x a6o criqnux eo-
4ofiu ru.naxou ni4nuIqeHHfl qacy KoHTaKry cop6enra B BoAoro AonoMorrce eSenrnnniure cupaBJrflrrrcff

sa qien npobaeuon
Baxrci MeraJrn y Bolax. Y noguouy cepeAoBr4rrli ueranu Morrcyrb icnynarr y rpbox $opruax:

aeirrrenlax qacron, rco:toigie i poavunexilx cnoJryrc []. Ocrauni npegcranneni sirtHrarru iosauu ra
pogtIHHHrlMn rcounJrerccHr{Mil cnoJrynaMrr B oprani.rnuuu i ueoprauiquuur riran4auu. Benrrcrft BnJrr4B

rja srficr rIHx eJreMenris y no4i uae ri4ponia, annit r,wana.rae $oprvry BHaxoAtrcerrnff eJreMerrra y
ao4rlrx cepeAoBtdlrlax. 3na'{ua qac?r,rrra Barrcr{r4x nreranie nepeHocr4Tbcfi rroBepxHeBvwyt Boqavtil y
eeirueuouy crani [7].

Eararo Drerads yrBoprororb ,qocr4Tb nairlni nonauJrerccra a opraniuuorc perroBnxoro, Rni e ogniero
a Hafisaxrlasiuux ftoprrr rrrirpaqii eneMenris y upr4poAnr4x BoAax. Bimuicrr opranivnux noMurerccis
yrBoprororbcff Ba xeJrarHrrM npr,rHqxnoM i e 4ocrarirno criftrruu. Konanlterccrr, yrBopeHi rpyxroarur
Kr4cJroraMr4 ia conguu aariaa, aurouiniro, TrrraHy, ypany, ranagiro, wri4i, rvroni6geHy ri inurrx Batr(Kr4x

ueranin, ni4nocno 4o6pe poavur*d B yMoBax nefirpanrnoro, cnadno nrrcJroro i cra6no Jrylrcuoro

cepeAoBr,rq. Tonay MeraJroopraniqni nouruexcr( BAarHi rrairpynatu y uprrpoAHr4x BoAax Ha Aoctrrb
ana'rui ni4crani [1]. Tarc, xerarni $opruu Cu, Cd, Hg rvremu roncu.rHi, Hixt sinlHi ionu. IIi4eurrIeHHs
KoHqeHTpaqii eax$rx Meranie y nprrpoAnrix BoAax qacro nos'ffBaHe s inrur{M}r r;rt'Aavrv ea6py4neunn,
HaupI4rcrra4, iB BarrcneHnflM. Brna4inua Kr4cJrorHrrx ona4in clpr,rfle gHr4'rceHnro anauenua pH i
nepexoAy ilreranis ie cop6onaHoro Ha ruinepaurnux fi opranivHr4x perroBrrHax crany y ninrHrfi.

Xaparrepucrrrrca cop6eurin Ha csorogui nn4irarcrr cop6euru: is nounnencoyrBoproBaJrbur4Mr{

rpyrraMr4, Ha HeopraHi'rnifi rraarpnqi, ruogudpircosani rcoMlurencoyrBoproBaJrbnr,rMrr peareHTaMI,! ra
neopranivxi.

BirqffanfiHa npoMrrcJroBicrr srroroBJrffe npoMrircnoni cop6euru ia pianouanirnr4Mrr KoMrurexco-

yrBoprcBaJrbnr,rMn rpynaMr4. Hanpurcra4, cop6enr "Ke.nerc-100" nuftopl,rcroByerbcfl Arfl oAHotlacHom

KonqeHrpyBarma na4uilo, no6anrry, aaniaa, uoni6,4eny ta uircenro [3].
Ocranniu qacoM clrHTeBoBaHo cop6enwr ia pieuorraanirrrrulr KoMirJIerico)rrBopIoBaJIbHI4MI'I rpy-

lra]rr4. Haupnnnag copbexr "P-4" uicvrr npwnvrrvrfi Ar4Tr4BoH, Marpr4uelo fioro e uonictupon. Tanox
c!4uTesonani cop6enrlr "[BE-Mfi", "IOJIICOPI VI', MarpnrlflMrr flnux e conoduepu crupona ie

Arsinifi 6enaonou, uonisinineHosi eorotcHa ia $ol,rnfierccoyrBoproBaJrbur{Mrd rpyilrlaMl4. Y stcocri uar-
pnqi nrrcopr4croBylorb ne rirsrcr,r cfinreril.rui noniuepr, a i npupo4ni, nafi.racrinre qennrcnoay [1, 3].
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Puc' 1' aa'flisoqemouua uw-py\a s sarcphwawwu na wiil, rcoumeilunpotr,tu a copfuenmoa [6]: a - euaany cnepeyg,6 - euennd a6orcg; 1- Kopnac 6fuwmpa,21rcphu.euux,3 - cop6ii") a - nncmoera, t'-'.peapa aoniao1emotnto,ipeudntxu,6-orneopu,T-moumatrcwi-nem"ni,8|aa&ieo1emo*rarilaou*ud.Sguaananm,g-ttournnucuinemai

Tanorn crBopeHo BeJII4Ky lcbrnxicrr cop6enrir ua ocnosi vrinepanrnrx Marpnqb. y srcocri ocrag-
Hix uafiqacrirue nu*opucroBylorb curircarenl ra crusni KyJrbrcr{ r{rd rpauyrrr. Orprr'raHi TargrM rrrdHoM
cop6enru, qo nena6psKalorb, * cnoepi4Hvft, n6pup,."nrurr"""x oprauivml* t" nuopraui,rurx cop-
6eHris [2]' cepea neopraniuuux cop6eurie oco6nuse uicqe aa notrrrrpeuHsM Ta AerreBrrsnorc aalzMae
aRTI4BoBaHe eyrinna pianux Mapo$ ra nr4in [2, 3], nrce e ceJrercrr4Bur,rm nonieyrucqioua.usnrau narioni-tou' Bono JIerKo pereHepyerbcff, AoctITb crilirce 4o xir,liunoro, pa4iaqiftno* 

"* 
repuivuoro nn;rruy [B].AnaJria cnocodin oquulenuff eog. Bigonrrlz cnoci6 oqrrulenur [prrpoAH]D( ra cri,{Hrax no4 nig

nariouie rvri,qi [4], rie4onirpu ffKoro e HeAocrarna a4cop6qilina a4aruicrs uo ai4norlrggHro Ao Bffic*r4x
nneranin' Orxe norpi6ua B€JII4Ka rcinmicrr cop6enry A.rrff otrrluleuna rogoftu. .{o roro 313 qelz cnoci6
Molrce gacrocoByBarrtcfl Jrfirue y no4oftrvrax 6ea reqii.

Taxi MeraJrrr- flrt Al, Bi, Co, Cg, Cr, Cu, Fe, Ga,
HOBAHO KOHIdeHTpyB ATVL 3A ,qorroMorolo r{eJrrcJr03Hmx
BBoAsrb rpyny xpoMorponoBoi Kr4cJro"x) [3].
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Cnoci6 sqmr,He$fiFgf; rrppfpo&s{wx 46ru crFqmffix Bofi mf;g xeylorslm Ba}KKMX nneran8e

Ilojfio lexd'ou*r piruermarrl, ffK Ba cyrrrc, ran i Ba BaAarraMr, e cnoci6 ni4nuuleunn e$er-
tneHo€?i oEr:r:eti=rn Dprfpo,artrx a6o cri'{Hr,rx nogorZu ni4 rcariouia Ba}icnr4x meralin, Ba ffftr4M cop6enr
saH]?Iolorb -"- a::oioqv [5]. A;re, Ba yMoB runrg*oi mrii eSenrrrBHe oqr,ruleHHff He aa6eaneqy€rbcfl,
aA*ie lunr'rl rclltairry Bo,u{ g copbenrom HeBeJrrrra. IIil 'rac BacrocyBairHff gaaHarreuoro cnoco6y
cop6err trBrr.@ p1-l'u1'erscn ra BrrMr4Baerrcs reqiero npnpo4noi a6o cri'ruoi rogofimu.

Cyrr mprcnol roleni. Ill.naxou cnpfiMyBauna re.{ii nogofirrru Ba sr{roarono4ibnon rpaercro-
pierc sdlu:o.mt f,ilonty KoHraxry Bo4rr g cop6enrou, Ba paxyHon .roro ni4nrr\uryt e$ercrrnrdcm
oril4ureEg"s m:u( BlJ iiarioHis Ba?rcrcrax naeradn [6].

Pea.uisaxir eroco6y a4iftcuroerrcfl TaKr4M rrxHoM (pNc. l, 2): no4pi6nnrorb 
"a 

Bacr4narorb cop-
6eur 1'norrefoepl aaxpirureui y aanisoberonnux cnopyAax, uicnR qoro ix aanypiororu y nogofiuy
ra BCr?EoErJilBr,= a ionnrfi rpyHr Ba,qonoMororo BagTatrcouiAfiousoi Mailrl'rHr4 y rxaxoBoMy nopEAKy
ni4 x1:arr 100-i30' ri.qgocuo Oeperonoi ninii. Te'{im cup_ffMoByrorb Ba Br4ruarouo,qi6uon rpaenro-
piero. a6r-r:rXztrr L'rouly HouTarcry BoAr nprlpoAurrx ra cri'{Hrax no4ofirra a cop6euronn. Teqis
upupo:noi a6o si'moi eo.qorZMu crr4naerbcfl s rcoHrefiHepaMrr B cop6enrou, upn rlboMy naacrci MeraJrr4

ra ix cno.:yror *arpa-uuororbca" y noBepxuro cop6enry.
I{e 5um.wea"roe srraqne g6inuueuna reprvriuy Br4ltopficraHua cop6enry, nigauulenua eSenrur-

uocri a:co@i sa:rcsn( ueranis ra ix cnonyn y [pilpo,4nux a6o criqsux nogolZuax, o.ruuleuna 6im-
uroro o6'erqn s.g,( Bo.flr.

Brcras. 3ag.{.flKu Br4nopr4craHHrc aanponononanoi rvro4eui e6inruyerlcfl nJrorqa KoHTaftTy

BoAr{ s cop6earcru- rnacnigon .roro nigauulyerbcfl e$enrunnicrb oqI4IrIeHHfl Boqvt ni4 nariouie
BAFiIi}IX IETA.BB.
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PESIOIIE Ilpe4;roxen cnocob oqllcrrcrr trplrpoArrbrx nrrr croqubrx BoAoeMoB or rcartrouoB TflilceJrhrx

MerajEIoB lrlrrer ]rBeJrrrgerrrtfl rrJrorrlaAu KorrranTa BoAbI c cop6extoM, Ba crler qero rloBblrrraercfl

afiQerrmuotll oqxcrrlr BoAbr.

SL:UMAAY. A method for purification of natural or waste waters from heavy metal cations by
increasiag the contact area of water with the sorbent, due to a greater efficiency of water purification
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