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In this situation it is necessary to
provide principal changes of the water
supply systems, the population transfer to
the underground water supply, wide
introduction of distillers, local systems of
water purification and potable water

Y/IK 66.081.2(045)

conditioning directly at the water-
consumers, and also wide use of traditional
sources of water supply - springs and wells
is necessary.

Briepbie nocrynuna & pegakumio 14.07.2008 r.
PekomeHgoBaHa k neYaru Ha 3aceaaHun y4eHoro
coseta HUM meauumkbl TpaHcriopta

(npotokon Ne 1 ot 20.01.2009 r.).

NEPCNEKTUBbI NPUMEHEHUSA YINIEPOAHbBIX ALCOPBEEHTOB
OJ191 KOMMJIEKCHOM OYUCTKU BOOHbIX CPE[,

Bacnasckwuii A.M., Kycrosckas A.[]., Kabyneii O.I1.
HavmoHanbHbIVi aBuaLmMoHHbI yHuBepcuteT, Kues

Beenexvne

B cucteme meponpusTuii, o6ecneyn-
BaIOLWMX 3KONOrn4eckyio 6e3onacHocTbL
XU3HEAEATENbHOCTI YenoBeKka, O4McTKa
BOZHbIX CPefl 3aHMMAaeT BaxHelluee Mec-
T0. B nocneanHee Bpems CrekTp 3arpasHu-
Tenei BoAbl CyLIECTBEHHbIM 06pa3om pac-
wmpuncs. 3To CBA3aHO C aKTUBHLIM Pa3Bu-
TWEM MPOMBILINEHHOCTHN, YBENNYeHneM
06LEMOB CTOKOB KPYMHbIX FOPO/IOB, NpUMe-
HeHnem yno6peHnii 1 NecTUUMAOB B Cenb-
CKOM X03A/CTBE, PaCLUMPEHNEM accopTu-
MEHTa MPOAYKLMM GLITOBOM XUMUM, MyTa-
LUMSIMU NaTOreHHbIX MUKPOOPraHU3MOB.
Xumuyeckas npupoga 3arpsisHutenei
4pesBbi4aiiHO padHoobpasHa, NoaTomy
BECbMa 3aTPyAHUTENLHO NoaobpaTh yHU-
BepcabHbIi CNocob 60pbObl C HUMK.

B apceHane MeTOAO0B, NCMONbL3YiO-
LWXCA ANA KOMMIEKCHOW OYUCTKM BOAHBIX
Cpefl, O[IHO U3 NMAVPYIOLLMX MECT 3aH1Ma-
eT npouecc ancopbuum [1].

Mcnons3oBaHme NPUPOAHBLIX MU CUH-
TeTM4eckux aacopbeHTOB No3BONseT UM-
MOGUNN3NPOBaTL GONBLIMHCTBO U3 U3BEC-
THBIX TUNOB 3arpasHuTeneii. MpupoaHsie
ancop6eHThI LWMPOKO AOCTYMHbI, AeLeBbl 1
o6napaloT BbICOKON COPGLIMOHHON eMKOC-
TbIO MO OTHOLIEHMIO K BELLLECTBaM Pasnny-
Hoi npupogel. Mpouecc aacopbumm ocylue-
CTBNSIETCS Ha MOBEPXHOCTW aacopbeHTa
noa AeficTBMEM BaH [iep BaanbCOBCKMX CUN
B Mopax ¢ pasMepamu, COOTBETCTBYIOLLMX
pasmepam afcopbupylowmxcs Monekyn,

VM 3@ CHET CUJ XMMUYECKOrO B3auMOei-
CTBUSI C MOBEPXHOCTHBIMU (PYHKLIMOHASTBHBI-
MU rpynnamu, a Takxe B peaysibtarte peak-
LA MOHHOTO OOMeHa.

AnCOPOUNOHHbBIE XapakTePUCTUKN
CUHTETUHECKWIX YTIIEl 3aBUCST OT CbIpbS, U3
KOTOPOrO OHU NPOU3BOAATCS, U PEXUMOB
nony4eHusi. T NapameTpel OnpeaensioT
yOenbHbI 06bEM NMOBEPXHOCTY 1 NMOPUCTYIO
CTPYKTYpY ancopbeHTos [2,3]. TpaanumoH-
HOE NpUMEHEHNe yrnei COCTOUT B ancop6-
LU NaTOreHHbIX MUKPOOPraH3MOB 1 Opra-
HUYECKNX Monekyn. [1isi NoBbileHNs af-
COPOLMOHHON eMKOCTW 1 PacCLINPEeHnst
cnekTpa UMMOGUAU3UPYEMBIX UMK Be-
LLIECTB MOBEPXHOCT Yriei MOANGULMPYIOT.
Yalie Bcero aT0 AOCTUraeTcs nytem ee
4aCTUYHOIO OKWUC/IEHNMS!, KOTOPOE BEAET K
€03AaHMIo CNaBo 1 CUIBHO KUCIIbIX NOBEP-
XHOCTHbIX YHKLVOHaNbHbIX rpynn [4]. Co-
3/1aHNe PYHKNOHASBHBIX TPYMM Ha NOBEPX-
HOCTM fienaeT ymiv ewe 6onee yHusepcasb-
HBIMU a[ICOPGEHTaMW, MOCKOJIbKY OHU MO-
ryT CBA3bIBATh 3arpsidHATENM nyTem obpa-
30BaHWS C HAMW YCTOMYMBBIX XUMUHECKNX
CBsi3en, a Takke oKasblBaTh Ae3NHGULMPY-
loulee AeicTeMe Ha BOAY 3a CHeT Bbiaene-
HUS B CPEAY Pa3IN4HbIX MOHOB.

TMpu NONy4eHUM 13 CKOPAYMbI KOKOCO-
BOrO Opexa yriei CneumanbHoOro HagHade-
HVS! B HUX 0Gpa3yeTcs 60NbLLIOE KONMYECTBO
cynepmukponop pasmepamu 0,5-1,5 HM.
JlvameTpebl NOp COM3MEPUMBI C pasMepamu
VIOHOB 1 NO3TOMY €CTh OCHOBAHUS! NPEANo-
JIOXWTb, YTO YN CMELManbHOro HasHave-
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HUS MOTYT BbITb UCMONb30BAHbI 1181 O4UCT-
K1 BOAHbIX CPEA, HE TOJIbKO OT OpraHuyec-
KMX 1 BMONOrMYECKNX 3arps3HNTenei, Ho n
OT KaTUOHOB TAXEIbIX METassIoB.

Uensio HacToswei pa6oTsl Gbino
13y4eHre BO3MOXHOCTU aacopbumm Ha yrne
CreumanbHoro Ha3HaueHUs KaTUOHOB TSXe-
NbIX METaI0B 1 YCTAHOB/EHWNE BNMSHUS Ha
3TOT NPOLECC MOAMULMPOBAHMNS NOBEPX-
HOCTW, OnpeaeneHre ancopeUMOHHON em-
KOCTW yr7ei No OTHOLWEHMIO K Pa3NNYHbIM
KaTnoHaMm 1 NoaGop ONTUMANLHBLIX PexXu-
MOB aacopbumn.

0OG6GHLEKTOM UCCeA0BaHUs BbICTY-
nan akTMBMPOBAHHbI Yrofb CrneuyanbHoro
Ha3HaueHWs, NOJTy4EHHBI 13 CKOPAYMbI KO-
KOCOBbIX OPEXOB.

[ns onpepenexvs BavsiHua moandu-
LUMPOBaHMS NOBEPXHOCTU Ha aACcoPOLMOH-
HYIO @MKOCTb YrTeid, OHM NOABEPNNCH Yac-
TUYHOMY OKUCNIEHMIO. OKMCNIeHMe NPOBOAN-
NOCh NyTEM HarpeBaHus yIns Ha BOASHON
BGaHe B pacTtBope 25% a30THOM KUCNOThI B
TeyeHune 4 4acos. OCTaTKy a30THOW KMCNO-
Tbl HelTpanu3osanucbk 1% pacTBOpoM
NaOH, a 3aTem npombiBanuCb BOAON A0
HelTpanbHOM peakuuun. B panbHeiwem
yronb 3anveancs Ha 10 4acoB 1 Hopmarnb-
HbIM PACTBOPOM CONSIHOW KNCNOTbI B COOT-
HoweHun 1:11, a 3aTeM NOBTOPHO NPOMbI-
BaJICsi ropsiyert BOAOW.

KonniecTeo 06pa3oBasLUnXCs Ha Mo-
BEPXHOCTU YIMs B Pe3ynbTaTe ero okucne-
HUS cNabo 1 CUIBHO KNCTIbIX YHKLMOHANb-
HbIX FPYNM ONpeaensny nyTem CenekTMBHo-
ro TUTPOBAHUS COJNIIHOW KMCNOTOM 06pas-
LOB YrNisi, NPe/iBapuTeNbHO HeNTpannso-
BaHHbix NaOH, Na,CO, n NaHCO,.

HauanbHyto 1 paBHOBECHYIO KOHLIEHT-
paumio KaTUOHOB Meay U CBMHLA onpeae-
NANW NyTeM TUTPOBAHUS PACTBOPOB HUTPa-
TOB 3TVx MeTannos 0,05 HOpMasnbHLIM pa-
CTBOPOM TpunoHa b B NpUCYTCTBAM MHAK-
KaTopoB. Mpu onpeaeneHun kaTnoHos Pb2*
- KCUJIEHONIOBOIO OPaHXeBoro npu pH =5,
npw onpenenexnun Cu? - mypekcuga B 6y-
depHOM pacTBope NHAOH, NHACI.

Mpouecc aacopbuuy NpoBoaunu B
cTaTtuyeckux ycnosusx, sanusas 0,05 ryrns

50 Mn pacTBOpa HUTPaTa CBUHLIA MU Meau,
a Takxe ux cmecbio. Mocne 3aseplieHns
npouecca aacopbunn yronb otaensim ot
pacTBopa GpUnLTPOBaHNEM.

Mpu onpeaeneHny conepxaxus katu-
OHOB Meay U CBMHLA B CMECU NPUMEHSNN
aTOMHO0-aACOPOLMOHHBIN CnekTpodoTo-
meTp C-115 M.

Ancop6GUMOHHYI0 eMKOCTb Yrs (a, Mr-
3KB/r) onpeaensanu, cnonb3ys Gopmyny:

(C,=C,)xV
a=—2 P
mx1000

C, — HayanbHas KOHLEHTpauus Katu-
OHa , Mr-aKB/n;

C, - paBHOBECHAs KOHLEHTPaLMs Ka-
TUOHA, Mr-3KB/1;

, roe:

V - o6bem pacTeopa, Mi;

m - macca o6pa3sua copbeHTa, .

[ins nocTpoeHus n3oTepm ancopbumm
MCNonb30Bany WCXOAHbIE PacTBOPbI
Pb(NO,), n Cu(NO,), C NCXOAHBIMU KOHLIEH-
Tpaumsamu 10, 30, 50, 70 Mr-akB/n Ans Kax-
[0r0 U3 KaTUOHOB. Bpems KOHTakTa pacTeo-
POB C yrmeMm cocTtaBnsno 72 yaca. Mocne
onpeneneHns PaBHOBECHBIX KOHLIEHTPaLWA
PacTBOPOB N0 METOAVKE, YKa3aHHOM BhILLE,
6bIIM NOCTPOEHLI U30TEPMBI aacopouum,
NpefCcTaBNeHHble Ha pucyHke 1.

Onpepenexne MakC1ManbHo aacop-
BLMOHHOM eMKOCTU yrisi GbiNo NpoBeaeHo
nyTem nMHeapu3auumn n3oTepm ancopbummn
B JIEHrMIOPOBCKMX KOOpAMHaTax. Beino yc-
TaHOBNEHO, YTO MaKCMMasbHas ancopoLm-
OHHas €MKOCTb HEMOAM(UUNPOBAHHOIO
YI7Isi M0 OTHOLLEHUIO K KatuoHam Cu?* co-
craBnsieT 1,6 Mr-aks/n, a o OTHOLLEHUIO K
kaTvoHam Pb? — 4,4 mr-ake/n, a mogndu-
umpoBaHHoro — 1,8 Mr-exks/r u 5,4 mMr-eks/
T, COOTBETCTBEHHO.

M3 NONy4EHHBIX JaHHBIX CIEAYeT, YTO
ancopbuys KaTMOHOB CBMHUA NpOTeKaeT
BTpoe adbdekTuBHee, 4em ancopbups katu-
oHOB Meau. Kpome Toro, o6patuaeT Ha cebs
BHUMaHuWe TOT akT, 4To MoanduumpoBa-
HUE MOBEPXHOCTU YITIsi, BOMPEKN OXNAAHN-
AM, NULLIb O4YEHb HECYLLECTBEHHLIM 06pa-
30M yBEnM4MBaeT ero aAcopbuMOHHYI0
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a, mr-akalr

Ha pUCYHKe 2.
MakcumansHoe
n3BneYeHne KaTmo-
HOB 13 pacTeopa Ha-
6Gniopaetca nocne 24
4aCcoOBOro KOHTakTa.
[LancHeliwee ysenu-
YeHMe BPEMEHMN KOH-
TakTa yrnsi ¢ pacTso-
POM He NpuBOAUT K
noBbILLIEHNIO 3P dek-
TUBHOCTU npouecca
apcop6uun. B npo-
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Puc. 1. UsoTepmel ancop6umm npu Temnepatype 20 ZC npu 72 4acoBoit sugepm(e
1 — HUTpaTa CBUHLA Ha NOBEPXHOCTM HEMOANMULIMPOBAHHOTO YN, pl
2 — HATpaTa CBUHLIA HA NOBEPXHOCTY MOANMULMPOBAHHOIO yrns, pH:
3 — HUTpaTa Meay Ha NOBEPXHOCTU HEMOANMULMPOBAHHOIO yrns, pl
4 — HuTpaTa Meau Ha NOBEPXHOCTY MOANUMULMPOBAHHOIO yrns, pH=4.

EMKOCTb M0 OTHOLUEHUIO K KaXA0MY 13 pac-
CMaTpPUBAEMbIX KATUOHOB.

M3y4eHne KUHeTUKM COBMECTHOM af-
cop6umm cBuHUA 1 Meau 6bino NPoBeAeHO
M3 pacTBopa, COAepXallero OAMHakoBoe
(o 70 Mr-3kB/n) KONM4ECTBO UX KATUOHOB.
M3meHeHne BenmunHbI COBMECTHOI aacop-
6UMM KATMOHOB B 3aBMCUMOCTMN OT Bpeme-
HU KOHTaKTa yrnisl ¢ PaCTBOPOM NpUBEAEHO

a, mr-akalr

uecce agcopbuum He
HabnioJaeTcst KOHKy-
peHuMn NOHOB Kax-
poro suga. Moguou-
Kauuna noBepxHoCcTu
yrns O4eHb Hecyuwe-
CTBEHHO yBenu4nBa-
eT ero ancopOUMOH-
Hbl€ XapakTepucTukun.

PeaynbraTthl NPOBEAEHHOr0 UCCNeno-
BaHWSA CBMAETENbCTBYIOT O NEPCNEKTUBHO-
CTU NCNONIb30BaHUSA NOTY4EHHOro n3 CKop-
Jynbl KOKOCOBOro opexa yrms cneunasnbHOo-
ro HasHa4yeHus onsa Oﬁe:ine)KMEaHMﬂ Katn-
OHOB TSXeJ1bIX METAJIJIOB B BOAHbIX Cpeaax.
Ancop6ums KaTVOHOB 13 CMECU OCYLLECTB-
naetcs 3a 24 yaca n
npy 3TOM KOHKYPEeH-
uumn Mexay noHamu
He Ha6niopaetcs.
MakcumanbHas an-

copbunoHHas em-
a KOCTb yrnsi N0 OTHO-

LIEHUIO K K&XA0MY U3
KaTUOHOB B CMecu
OCTaeTcs npakrn4ec-
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Pyc. 2. KMHETUYECKas KpMBas COBMECTHOM ACOPBLMU KaTUOHOB CBUHLA U
MEAM U3 CMECH UX HATPATOB C OAVHAKOBbIM COREPXEHMEM KaTHOHOB B

pacteope.
1 — Ha HeMOAUDMUMPOBAHHOM yre;
2 — Ha MoANdUUMPOBaHHOM yrne.

50

=1 KN Takon Xe Kak u
=2
npy ancopbumn Kax-
1070 13 KaTNOHOB B
otaensHocT. Moau-
MKaLMS NOBEPXHOC-
0 70 80 brKaLVs MOBEPXHOC
™ yris nyTem ee Ha-
t, yac v VT

CTU4HOTO OKMCNEHNS!
HEe  CYLEeCTBEHHO
ynydLaeT ero aacop-
BUNOHHbIE XapakTe-
PUCTVKM NO OTHOLLE-
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HUIO K KaTWOHaM Meau 1 CBUHLA.

MOXHO NpeanonoXuTb, 4To aacop6-

LS IOHOB CBMHLA U Meay NpoTeKaeT ABy-

MS HE3aBUCUMbIMK NyTsMu. Bonbluve no

pa3amepy kaTvoHsl ceuHua (0,126 HM) nM-

MOGUNM3NPYIOTCA B NOPax yrsi ¢ COOTBET-

CTBYIOWWMMU pasmepamu. Mpu 3ToM nop ¢

TakMMK pasmMepamm Ha NoBEPXHOCTU yrnst

BTpOe Gonblue, YeM nop ¢ AvameTpammn

0,080 HM, CNOCOGHbIX yAEpPX1BaTbh MEHb-

LuMe MO BEINYMHE KaTUOHbI Meau. BbiBoasl.

Yronb CreumansHoro HazHayeHNs 0cTaeTcs

O[IHUM 13 CaMbIX 3P DEKTUBHBIX KOMMIEKC-

HbIX ancop6eHToB. OH MOXET yaansiTe U3

BOAHbIX CPefl He TOMbKO OpraHuYeckue n

6GakTepuansHble 3arps3HUTENN, HO 1 KaTu-

OHbI TSXXENbIX MeTannos. Mpn aTom Hanm-

4uMe B pacTBOPE KaTUOHOB [PYroro TUna He

yxyawaeT aphekTBHOCTM ancopbunn. 24

4aCOBOro KOHTaKTa yrsi C paCTBOPOM 0C-

TaTOYHO ANA AOCTUXEHNS IPAaHUYHBIX 3HA-

4YeHuit ancopbumMm Mo Kaxaomy U3 KaTmo-

HOB, Ha VX BENM4MHbLI MOAUdUKaLMS NoBep-

XHOCTW YISl NyTEM e HaCTUYHOrO OKMCne-

HUS BNINSIET O4EHb HECYLLIECTBEHHBLIM 06pa-

30M.
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Pesiome
NEPCMNEKTVBWN BUKOPUCTAHHSA
BYMMEPOOHMX ALCOPBEHTIB OJ19
KOMIMJIEKCHOI O4UCTKM BOAHMX
CEPE[L
3acnascekuii A.M., KyctoBceka A./.,
KaGyneii O.11.

JocnimkeHa ancopbujs KaTioHIB CBUH-
ulo T2 i, @ TaKOX ix CyMilLi Ha NOBepxHi
MOAN}IKOBAHOIO 1 HeMOANDIKOBAHOr O BYr-
Neuo NpoTArom pisHoro Hacy. Busnauena
MakcuMasbHa afcop6LIiiHa EMHICTb Byre-
L0 MO BiAHOLIEHHIO 0 KOXHOrO 3 KaTiOHiB.
Bi[ICYTHICTb KOHKYPEHLIii MiX kaTioHamu B
npoueci aacopobuii i3 cymilwi NosicHeHo 3
no3uuii BigMiHHOCTEW TUNiB ix B3aemogii ¢
NOBEPXHEI0 ByrNeulo. nokasaHa Bucoka
edeKTVBHICTb Ta NePCMNeKTUBHICTL BUKOPU-
CTaHHs BYITELI0 AN 3HELKOIXKEHHs KaTi-
OHIB BaXKUX MeTaniB y BOOHOMY cepeno-
BULL.

Summary
PROSPECTS OF APPLICATION OF
CARBON ADSORBENTS FOR COMPLEX
WATER TREATMENT
Zaslavskiy A.M., Kustovskaya A.D.,
Kabuley O.P.

Adsorption of Pb and Cu cations and
their mixture on the surface of modified and
non-modified coal trough different time
intervals have been studied. The maximum
adsorption capacity of coal relative to each
cations have been determined. Absence of
concurrence between cations of Pb and Cu
during adsorption from mixture is explained
by difference of types of their interaction
with coal surface. The high effectiveness
and perspectivities of application of coal for
neutralization of heavy metal cations in
aqueous solution was shown.

Briepsbie noctynuna g pegakumio 27.08.2008 r.
PekomeHgoBaHa K neyYarn Ha 3aceaaHuy y4eHoro
coseta HN meanumHel TpaHcnopta

(npotokon Ne 1 ot 20.01.2009 r.).
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