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COBPEMEHHBIE TEXHOJIOT'TYECKHUE PEIIEHUS
JTEKOHTOMMHAIINH OKPY KAIOIEN CPEJBI, 3ATPSI3HEHHOM
PAJUOHYKJINIAMM

E. 10. Yepuvuu, J1. /1. Ilnayyk
Cymckoul 20cyoapcmeentblil YHusepcumem

B pa6orte [1], paccMoTpeHO pelieHne st Je3aKTHBALMH TBEPAbIX MATEPHAIIOB U
HpEeOTBPAIICHUsS PACIIPOCTPAHEHNST PaJHOAKTHBHBIX MaTEpPHAIOB C 3arps3HEHHOMN
MOBEPXHOCTH, YTO 3aKITI0YAETCS B Pa3pabOTKe KOJUIOMIHO-CTaOMIBHBIX HaHOpa3Mep-
HBIX CEJICKTUBHBIX COpPOEHTOB, KOTOpPBIE MOTYT IIPOHMKATh (B XKHAKOH (aze) uepes
3arpsiI3HEHHBIC TBEP/IbIE MaTepUalbl U JIETKO pasjernsemMble QuibTpamuei u GproKyms-
el MONMUMEPHBIMH (QIIOKYISTHTAMH.

B uccnenoBanuu [2] paccmarpuBanach 3aBUCHMOCTH OT JIUTOJIOTHH BOJOHOC-
HBIX TOPH30HTOB BOSHIKHOBEHNE BOCCTAHOBUTENBHBIX YCIOBUH BIOJB ITyTH IIPOXOXK-
JEHUs. MOA3EMHBIX BOJ, YTO MOXXET HOTEHIHAIBbHO CII0COOCTBOBATH 3aMeUICHHIO
PENOKC-4yBCTBUTENBHBIX PaTHoRYKIHI0B Tc n 2'Np, KoTophle 00BMHO HaeHTH(H-
IUPYIOTCS KaK JOJTOCPOYHBIE JOHOPHI 103 B OIIEHKE PHCKA B PA3IMYHBIX CLEHAPHIX
3arpsi3HEHHsT OKpY)KAIOIIeH Cpeabl paJloHyKIHIaMu. Take OblI0 0OHApyKEHO, 4TO
kuHeTnka BoccTaHoBieHus U (VI) B 3HAUUTENBHON CTENEHN KOHTPOIUPYETCsS 00mIei
KOHILIeHTpauuei xapOonara u pH B pactBopax. KoMOMHANMs XMMHYECKOTO COCTaBa
BOJBI 1 MHHEPAIbHBIA COCTaB IOPOJ BOJOHOCHOTO CIOSI BIMACT Ha 3P (PEKTHBHOCTH
camkenus U (V) cynedunom [2]:

HS" + UOz2* = U, + S0 + H* 1)

B pa6ote [3] uccienoBaicsi 6EHTOHUT, KOTOPBIH MO3UITHOHUPYETCS KaK paguo-
HYKJIU/HBIA agcopOenT. Kak ciexctBue, 3TOT Marepwan HpeuiaraeTtcsi B KauecTBe
OJHOTO M3 TeXHWIECKHX 0aphepoB OE30ITaCHOCTH BO MHOTHX KOHIICHIIMSIX 3aXOpOHe-
HUS SAEPHBIX OTXOIOB B T'PAHUTHBIX (opmanusx. HecMOTpst Ha MHOTOYHCIICHHBIE
MOJIOKHUTENbHBIE 3P (EKTs OEHTOHNTA, B KOHTAKTe C TPYHTOBBIMHU BOJAMH C HHU3KOI
HMOHHOW CHJIOW MOHTMOPHJUIOHHTOBBIE KOJUIOMIBI MOTYT BBIACIATHCS W3 OEHTOHHUTO-
Boro Oydepa 1 MUTPHPOBATh B KOMIIOHEHTHI OHOChEpHL.

B uccrnenoBanuu [4] npencTaBieHbl pe3ynbTaThl U3y4eHUs IHOrjomeHus Np u
Pu Ha HeopraHn4eckux KOJUIOMJHBIX MaKpOUyacTUIlax B Boje. PacTBOpUMOCTH ILTyTO-
HUS, ONpe/eNeHHbIe SKCIIepUMEHTaIbHO Npu 3HaueHusx pH 6, 7 u 8.5, npumepHo Ha
JIBa TIOPSIKA BBIIIE, €M PACCUUTAHHBIE C MCIOJIB30BAaHHEM CYIIECTBYIOIEH TepMo-
JUHAMUYEeCKOH 0a3bl JAaHHBIX, YKa3bIBAaIOIIEH Ha BIMSHUE KOJUIOMIHBIX BHAOB Pu
(IV). Emxocts remarura s copbupoBanns Pu 3Ha4MTENHHO TpeBBIMIANa CIOCOO0-
HOCTH MOHTMOPWJIIOHHTA M KpeMHe3eMma. Hu3kas ckopocTh JecopOIuu CBHAETENb-
CTBYET O BBICOKOCTaOMJIBHBIX Kojulougax Pu-remaruTa, KOTOpBIE MOT'YT OOJErYUThH
TpaHCHOpTUpPOBKY Pu B focTymHyo cpemdy.

[IpenBapuTenbHas WIH MOCTCHHTETHYECKass MOAM(UKAIMS COPOSHTHBIX Mare-
pHAJIOB TaKk)ke WHTEHCUBHO HCCIeAyeTcs [S] UIsl MOBBIMICHNS UX 001Ieil cTabnIIbHO-
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CTH, IEPECTPABAEMOCTH M COPOIIMOHHON €MKOCTH 6€3 N3MEHEHHS MITH MOBPEXACHUS
OCHOBHOH MaTpH4yHOH CTpYKTYpHl. Kak ObII0 moka3aHo B [6] mpupoaHble B MOAH(H-
LPOBAHHBIE TJIMHEL, MOTYT OBITh HUCIIONB30BAaHBI KaK COPOEHTHI ISl COPOLIMH pajuo-
HYKJIUZOB CTPOHIMS, ypaHa M IUTYTOHHMS, a TAKXKe B KauecTBE BHICOKOI(()EKTHBHOM
J00ABKH IIPH [IEMEHTHPOBAHUH JKUIKHX PATHOAKTHBHBIX 0TX010B ADC.

CHIKEHHE BO3MOXHOCTH NEPEXoa PaAuOHYKIUI0B U3 MOYBHI B PACTEHHS BO3-
MOXKHO TIPY BHECEHUH PA3JIUYHBIX BUJOB yJOOPEHHS U MEJIHOPAHTOB, COOTBETCTBEH-
HO HEOOXOIMMO YIHMTHIBATH BECh KOMIUIEKC OHOTHYECKHX U aOHOTHYECKHX IpOLec-
COB, IPOUCXOSAIINX B Pe3UC(EPHOI MOUBE.

Cremyer OTMETHTh, METOIBI CTAOMIN3AUH PaJHOHYKINIOB OOBIYHO MEHEe J0-
porue u Goiee IPOCTHI B peaH3aliy 10 CPaBHEHHUIO C aJbTepHATHBHBIMHU IpoIecca-
MH, OJHAKO O0IIas KOHLEHTpanus PaJHOHYKIIHIOB OCTaeTcs B IIOYBE, YTO CO3/AET
OrpaHuuEHHE AJI IPUKIAJHOTO UX UCIOJIb30BaHUSA. MeTObl, OCHOBAaHHBIEC Ha yalle-
HUH 3arpsi3HATENICH M3 MOYBEHHON MATPHLBL, MPEACTABISIOT COO00I MEpPCIEKTHBHOE
pelIeHne A7 3arPsI3HEHHBIX PAIUOHYKIMAAMH 3eMEIbHBIX ydacTKoB. OIHAKO TpaHC-
MOPTUPOBKA, MOTPEOICHNE XMMHUYECKUX BELIECTB U HEPTUH U JalbHEHIIee ypasie-
HUE TOJYYEHHOH XHIKOW (a30i ¢ W3BICUCHHBIMH 3arpsA3HSIOIMMU BELIECTBAMHU
JIETal0T 3TH METOJBI CIOXKHBIMH M JOPOTOCTOSIIIMMHE, a TaKKe MOXKET CHOCOOCTBO-
BaTh NOHWKEHUIO IUIOJIOPOJIUS II0YB.

Takum 06pa3oM, OleHKa IMOJXOSIIINX CTPATEeruil U mpoliecca IPHHATHS pelie-
HUH B cdepe ynpasieHus Oy(pepHbIME CBOHCTBAMHU TIOUYBEHHOTO KOMIUIEKCA U COTIpe-
JETBHBIX CPEel, 3aTPA3HEHHBIX paJAHOHYKIHIaMH, TpeOyeT IeTaabHOTO H3YUSHHUS BCEX
9THX aCHEKTOB.
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SPECIFIC BIOSORBENTS COMPOSITE FOR NEUTRALIZATION OF
OIL POLLUTION OF SANDY SOILS

A.V. Khokhlov, M.V. Titarenko, L.I. Khokhlova
Institute for Sorption and Problems of Endoecology
of The National Academy of Sciences of Ukraine

Oil is a complex and persistent pollutant. Hydrocarbons of oil are available for
assimilation only specialized bacteria. Such selectivity in relation to oil formed the
basis for bacterial methods of neutralizing oil pollution. Bacteria are highly active
microorganisms, which contain enzymes, that is, biological catalysts that can act on a
large amount of substrate per unit time. Biosorbents, built based on adsorption mate-
rial with immobilized oil-oxidizing bacteria, are able to localize and destroy oil prod-
ucts. Oil destruction can be carried out to the final stages, when only the decomposi-
tion products of oil remain carbon dioxide, water and asphaltenes, environmentally
inert components. The residual part of the biosorbent is the initial base of the sorption
material. The process of biodegradation of oil takes place both on the surface under
aerobic conditions and in depth, that is, under microaerophilic conditions.

This effect is achieved by introducing aerobic and anaerobic oil-oxidizing bacte-
ria into the composition of biosorbents. Biosorbents can often be the only means of
dealing with accidental oil pollution. The use of sorbents of this type will quickly and
effectively localize emergency spills of oil and oil products and further ensure a com-
plete schedule of the remains of the latter.

Investigation of adsorption and destructive properties with respect to oil samples
of various origin of oil absorbing biologically active sorption material will determine
the directions of practical implementation of the technology for obtaining and apply-
ing effective environmentally friendly biosorbents for the localization of oil pollution
and its subsequent destruction. The optimum parameters for the synthesis of the oleo-
philic sorption matrix from various types of raw materials and the production of mi-
crobial biomass with high destructive activity to oil hydrocarbons are established.
Sorption properties of the matrix carrier relative to petroleum products of various
chemical composition and microorganisms-destructors have been studied. Microor-
ganisms-destructors, isolated from oil contaminated natural objects and immobilized
on the surface of the sorbent-carrier, have an increased destructive capacity with a
wide spectrum of action. This fact determines the performance characteristics of bio-
active oil absorbing sorbents.

Technological features and technical methods of their application at various en-
vironmental objects have been determined. Cleaning of soils contaminated with oil
and oil products has features. Due to a large adsorbing surface, the soil accumulates a
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