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K BOITPOCY YTUJIM3AIIUU CEJIbCKOXO3SMCTBEHHBIX AIOXUMUKATOB
B POCTOBCKOM OBJIACTH
IIupoxxknuxona A.IL.
Hayunbiii pykoBoauresib JIsicoBa E.II.
Pocmoeckuii 2ocyoapcmeennulii cmpoumesbHulil yHugepcumem

W3BecTHO, 4YTO  MOTPEOUTENSIMU  AJOXMMHUKATOB  SABISAIOTCS  MPEANPUATHS
arpornpoMbIIIIEHHOT0, JIECHOTO, aBTOA0POXKHOTO0 KOMILJIEKCA, MaruCTPaJIbHbIX ra30IpOBOJIOB.
H3menenue Gopm cCOOCTBEHHOCTH B MEPHUO]I IEPECTPOUKHU MPUBEIIO K MOSBICHUIO OECXO3HBIX
00BEKTOB Pa3MEIIECHUS 3TUX ONACHBIX BellecTB. MIHBEHTapu3alus MpUILEAIINX B HETOAHOCTh
AJOXMMHUKATOB TOKa3aja, 4To Bcero nmo PocToBckoil obnactu B 86 CKIIAJICKUX MOMEHICHHSIX
ux xpanurcst He MeHee 900 ToHH. C y4éToM 18 HECaHKIIMOHMPOBAHHBIX 3aXOPOHEHUI o01Iee
KOJIMYECTBO CEJIbCKOXO3SIICTBEHHBIX SIOXMMHUKATOB OPHEHTUPOBOYHO cocTaBisger 1300
ToHH. Cpenu HHMX MMEIOTCS NEeCTHLMIbI, Ionajarouiue noj aeictBue CTOKIOJIbMCKON
KOHBEHIIMU MO CTOWKHM opraHudeckum 3arpsisHurensM (CO3). Croiikue opraHudeckue
3arpsI3HUTENN CKJIOHHBI K OMOJIOTMYECKOMY HAKOIUIEHHIO B KOHLEHTPALUSAX, OKa3bIBAIOIINX
CYIIIECTBEHHOE BJIMSHUE HA YEIIOBEKA U OKPYXKAIOIIYIO CPELy.

AHanu3 nory4eHHOH HH(OpMAIHH MTO3BOJIMII YCTAaHOBUTH, 4TO B PocToBCKOM 001acTi
npeodyiajaloT MO Macce HEOpPraHWYecKHue TMEeCTULH[BI, a IO PacHpOCTPAHEHHOCTH U
pazHooOpa3uio BHIOB — (GochopopraHudecKrue M XJIOPOPTaHHYECKUES, a TAKKE IMECTUIIUIIBI
HEYCTAaHOBJICHHOTO COJIEpKaHUs (MPOCHIITN, CMET, HEMapKUPOBaHHbBIE).

SAnoxuMHMKaThl OTHOCATCS K BEUIECTBAM, MCKYCCTBEHHO CHUHTE3UPOBAHHBIM B
MPOMBIIUICHHBIX YCIOBUSAX. B oTianuuMe OT MPHUPOAHBIX COENWHEHUH, 3TH BeEUIeCTBa
yCTOHYMBBI K OHOJIOTMYECKOMY pasiiokeHHto. HakamnuBasch B NPUPOAHOM Cpene, OHU
ABIISIOTCS MPUYUHON HEOOPATUMBIX U3MEHEHUI B COCTaBe OUOIIEHO30B U CO3AAI0T CEPHE3HYIO
yrpo3y Ui 3710poBbsi Jrofeil. CylllecTBOBaHME HECAHKIMOHUPOBAHHBIX 3aXOPOHEHUI
OPUBOIUT K OOpPa30BaHUIO JIOKAIBHBIX HCTOYHHKOB 3arpsi3HEHUs IIOYB, MOJ3EMHBIX U
MOBEPXHOCTHBIX BOJI, BO3AYIIHOIO OacceiHa.

B Hamelt crpaHe s mepepalOTKM  CEIbCKOXO3SIMCTBEHHBIX — SIIOXMMHKATOB
MpeiaraloTcs TJaBHBIM 00pa3oM (u3WYecKkne W XUMHYeckue MeToabl. OJHako uX
UCIIOJIb30BaHUE SKOHOMHUYECKH HEBBIFOJIHO M 3KOJIOTHYecKHu Hebe3omacHo. Hampumep, npu
C)KMTaHUU TPOUCXOAUT BHIOpOC B atMocdepy HpOAYKTOB TEPMOTHAPOJIN3a, 00pa3oBaHUE
JMOKCHUHOB, OeH3alMpeHa, He MEHee OIAacHBIX, YeM MCXOJHble BemecTBa. [Ipu xummuueckon
JIe3aKTUBAIlMM HEMPEMEHHO BCTAaeT BONPOC 00 YHUYTOXKEHUHM MPOJAYKTOB XHUMHUYECKOU
peakuuu.

B HacTosi11ee BpeMst OCHOBHBIE IpejiiaraeMble Coco0bl yTHIIM3AlUN EPedr CICHHBIX
BEIIECTB OCHOBBIBAIOTCS Ha BBICOKOTeMIieparypHoM (Gosee 1200° C) BosueicTBUM Ha
YHHMUYTOKAEMbIE OTXOJbl C TOCIEAYIOIIMM PE3KUM OXJIAXKIECHUEM OTXONAIIUX IPOAYKTOB
TOPEHUS M CIOKHOM CUCTeMOW WX (UIBTpAIK, 00SCTIeYNBAIONICH MOTJIONICHUE JHOKCUHOB
u ¢ypaHoB. B wactHocTH, B Poccumn HempuUrojHble MECTHLM/bI COKUTAIOT B MPOMBIIIICHHBIX
neyvax st 00XHura HeMeHTa WM U3BECTHSIKA.

N3BecTeH crnocod nepepaboTKH TOKCHYHBIX MPOAYKTOB IyTEM HX HArpeBaHUs MpHU
1030 — 1700°C B TpHCYTCTBHHM KHCIIOpOJa M pacilaBa OKCHJIOB MICIOYHO-3EMETbHBIX
METAJIJIOB.

Jlisa mepepaboTKHM 3alpelieHHBIX K MCIOJIb30BAaHUIO SJOXUMHUKATOB U PAa3TIMYHBIX
BUJOB OTXOJOB pa3paboTaHa IJIa3MOXMMHMYECKass TEXHOJOTMsS INpPH TEeMIlepaType BbIIIe
10000°C ¢ mocnemyroreit aOCOpOITMOHHON CUCTEMOM Ta300YNCTKH.



Haubonee  mepcnekTUBHBIMH  CIOCOOAMHM  YTHJIM3AallMM  SBISIOTCA  TaKke
(GUIBTPAIMOHHOE TOPEHUE M OTHEBOE (TEPMOOKHUCIUTEILHOE) 00€3BpEIKUBAHNE.

Hecmotpss Ha cymiecTBeHHbIE pa3jiMyds, B OCHOBE BCEX BBILICIEPEUNCICHHBIX
CIIOCOOOB JIEKUT BBICOKOTEMIIEPATYPHOE OKHUCIEHUE C JIOBOJBHO CIIOXKHOW CHCTEMOM
OUYMCTKU OTXOMAIIMX ra3oB. U, ciienoBarenbHO, YCTAHOBKH MO YTHIM3AIUU 3KOTOKCUKAHTOB
— 3TO CJIOKHBIE IPOU3BOJCTBEHHBIE KOMIUIEKCBHI, JOJDKHBI IPEACTABIATH COOOM
000COOJICHHbIE TPENNpHUITHS C CAaHWTAapPHO-3AIIMTHONM 30HOM W 30HOM  3alUTHBIX
meponpusTiid. [Ipu 3TOM pacxozpl, HampaBlieHHbIE Ha OO0ECIEYeHHE HKOJOTHYECKOW H
MPOMBINIJICHHON 0€3011aCHOCTH, HAKJIa/IbIBAIOTCS HA OCHOBHBIE IMPOU3BOJICTBEHHBIE PACXOJIbI
U CYLIECTBEHHO yJIOPOKalOT CTOMMOCTb YTHIIU3ALUH.

YHuBepcanbHyI0 M 3KOJOTHYECKH O€30MacHYI0 TEXHOJIOTHUIO MEepepadOTKH SAOBUTHIX
BEILECTB MpeiaraeT Komnanus «AKoHUT» (r. MockBa). TexHomorust npeacTaBisieT co0oit
HU3KOTEMIIEPATYpPHOE OKHCIIEHUE HUTPATOM KajblMsl B PEAKTOPE MCEBAOCKHKEHHOTO CIIOSI.
MeTto1 TO3BOJISIET MUHEPAIN30BaTh TAKUE XUMHUYECKHE DJIEMEHTHI, Kak (rop, docdop, cepa,
a30T B BHUJE (PTOPANATUTOB, TUIPOKCUANIATUTOB, TUAPOKCUI-KapOOHATANAaTUTOB U Cyjbdara
kanpuus. Kak mokazamu wuccienoBaHusi, B 3TOM Cllydyae IPOMCXOJIUT MCUYEPIIBIBAIOLIEE
OKHCJICHHE OpraHM4ecKod 4YacTH mepepadaThiBaéMbIX MPOAYKTOB B OCHOBHOM JIO
YIJIEKHCIIOTO Ta3a M a3ora. Takum o0pa3zoM, oOpasyromuecs: ra3000pa3Hble MPOIYKTHI IO
CBOEMY COCTaBY OJIM3KM K COCTaBy BO3[yXa. Te€XHOIOTHs MpeaycMaTpuBaeT MOOMIBHOCTh
YCTAaHOBOK H SIBJIIETCS Oojiee dSHeprocOeperaronieid 1mo CpaBHEHUIO C TEPMUYECKHMHU
Crocob6aMu YHHUTOKEHUS SJOBUTHIX BEIIECTB.

B HUMU Texnonoruit oprannueckoit u Heoprannueckor xumuu (HUMTOHX u BT)
pa3zpaboTaH cmoco0 YTWIM3AIMM TMPOCPOUEHHBIX M 3alpelIeHHBIX K TMPUMEHEHHIO
xjopcofiepxkamux —nectuiuaoB. IlpoBemena maGopaTopHas oOTpabOTKAa — TEXHOJIOTHU
paszioxeHus: o0pa3loB MECTULIUIOB MyTEM BO3JEHCTBUS HA HUX DJIEKTPOTHAPABIMYECKOTO
yaapa (OI'Y). OI'Y — sBnenue npeoOpa3oBaHUsi YHEPTUU BHICOKOBOJIBTHOTO HUMITYJIBCHOTO
ANEKTPUYECKOTO pa3psiia B JKUIKOCTH TJaBHBIM O0pa3oM B MEXaHHYECKYIO JHEPIHIO
yZIapHBIX BOJIH, COIIPOBOXK/IAOIIEECS PAIOM BTOPUUHBIX ITpoleccoB. [lokazaHa BO3MOXXKHOCTh
WX YTUIU3alUUd C 0O0pa30BaHHMEM HETOKCHYHBIX MPOAYKTOB. He3HauuTenbHbIE BbIICICHUS
ra3oo0pa3HoOro XJopa HEUTPaIU3yIOTCS IIUPOKO H3BECTHBIM CIIOCOOOM C TOJyYE€HUEM
runoxjopura. [IpennaraemMast TEXHOIOTHS 3KOHOMUYECKH OoJiee BBITO/IHA, T.K. CYIIECTBEHHO
YMEHBILAIOTCA 3aTpaThl Ha OOCITY)KMBAHWE CUCTEMbl YJIAaBIMBAaHUS OTXOMASAIIUX Tra3oB, HE
UCTIONB3YyeTCsl 1I0porocrosinee o0OpyIOBaHUE Ui CO3JAHUS BBICOKOTEMIIEPATYpPHBIX 30H
pa3ioKeHusi, MUHUMAJIbHOE KOJIMYECTBO BBIOPOCOB CYILECTBEHHO CHIKAET 3aTpaThl Ha
o0ecrieyeHne HSKOJIOTMYECKON M MpOMBIIIIEHHOH Oe3zomacHoctu. Kpome TOro, BO3MOXKHO
CO3/laHMe MOOMJIBHOTO KOMIUIEKCa (TPOM3BOJUTEIBHOCTBIO 10 1 TOHHBI B CMEHY) JUis
YTUJIM3aLUY He3HAYUTENbHBIX KOJIMYECTB ECTULIMOB HETTOCPECTBEHHO B MECTaX XpaHEHUS,
NO3BOJISIS M30€KaTh NEPEBO30K MECTUIIMIOB aBTOMOOMIIBHBIM TpaHCIIOpTOM. TakuMm oOpa3oM
JMKBUJIUPYETCS] BO3SMOXKHOCTD 3apaK€HMsI aBTOAOPOT IPU BO3MOKHOM aBapuu.

CymecTByeT psll HaydHO-TEXHHYECKMX pa3pabOTOK, TaKKe HaIpaBiICHHBIX Ha
CO3/1aHME YHUBEPCAJIBHBIX TEXHOJIOTHMH U 000PYAOBaHUS JJISl YHUUYTOXKEHUS SJOXUMHUKATOB.
Tak 3AO HIII «Tynbckuii neBmay mnpeiaraeT MOOWJIBHBIH KOMIUIEKC MO YTHJIM3AaLUU
ATOBUTBIX BEIIECTB, XUMHUYECKUX YAOOpPEHHWH U MECTULHIOB Ha OCHOBE HKOJIOTMYECKU
YUCTOro crocoba TIyOOKOro KaTalIWTHYEeCKOro okucieHus. IlepepaboTka TOKCHYHBIX
OTXOJIOB OCYILECTBJISIETCSI 10 TEXHOJOTHYECKOMY ILHMKIY, B COOTBETCTBMM C KOTOPBIM Ha
NPENIPUATHE IOCTABIAIOTCA TE€PMETHYHBIE KOHTEHHEpPBI, B KOTOPBIE CEJIEKTUBHO
MPOU3BOIUTCS cOOp TOKCHMYHBIX OTXOAOB. B ycTaHOBKe, 10 TEXHOJOTHWU KaTaIUTUYECKOTO
OKHCJIEHHS, OTXOABl IMOJHOCTHIO IPEBPALIAIOTCS B IMPOAYKTHl MPUPOJHOTO COCTOSIHUS, C
rapaHTUPOBAHHBIM OTCYTCTBHEM B BbIOpOCAX TOKCHYHBIX OKCHJIOB a30Ta, YIJIEpOJ]a,
YIJIE€BOJIOB, TUOKCUHOB U T.II.



VYCTaHOBIEHO, YTO NPAKTUYECKH BCE XHMMHUKATBhl, MCIOJb3yeMble B KayeCTBE
NECTULNIOB, YTHWIM3UPYIOTCS MHKPOOpraHu3MaMu. BpllieneHbl oIpenenéHHble IITaMMBbl
rpuboB, OaKTepHii, BOAOPOCICH, pa3pyIIaoIUX 3TH BEUIECTBA 0 HETOKCUYHBIX COSAMHEHUH.
[TpeumymiecTBO MCIONB30BaHUS OHMOJIOTUYECKHX METOAOB JEe3aKTHUBAMKM HaA (QHU3UKO-
XUMHYECKUMH OOBIACHAETCS TEM, YTO MUKPOOPTaHU3Mbl MUHEPATU3YIOT MIECTULIU/IBI U APYTUE
IPOAYKTHl OPraHMYEeCKOro CHHTE3a B €CTECTBEHHOM LIMKJIE KPYrOBOpPOTa BEILECTB, HE
OKa3bIBasi OTPUIATENLHOTO BIMSHUA Ha 3KocucTeMy. Pa3paboTka cOOTBETCTBYIOLICH HAYyYHON
6a3pl Morya Obl MOCTYXXHTH IENBIO JJISl MIEPBUYHOTO WHBECTUPOBAHUS B JAHHOM BOIPOCE.
BcecTtopoHHsIst OlleHKa, SKCIEpUMEHTalbHasg NpopadOoTKa M COMPOBOXKICHHE HOBBIX
TEXHOJIOTHH TMOJOKUTEIBHBIM 3aKIOUYEHHEM T'OCYIAPCTBEHHOW JKOJOTMYECKON IKCIEPTU3bI
MO3BOJIUIN Obl BBIPA0OTATh €IUHYIO CTpAaTErui0 OOpPHObI C UMEIOIICHCS OMacHOCThIO. A
NPUBJICUCHHE HEMPABUTEIBCTBEHHBIX OOILIECTBEHHBIX OpraHM3aluil Mpeanojaraio Obl
albTepHATUBHBIC TyTH PELICHUS TaHHOM NMPOOIeMBbl.

[Tpobnema peTokcuKauu (pa3pylieHue U 00e3BpeKMBAHNE PA3IMYHBIX TOKCHYECKHX
BEIIECTB XMMUYECKUMHU, (PU3NYECKUMHU WM OHOJIOTMYECKMMH METOJaMHU), YTHIM3ALUN U
YHHUYTOXKCHUS SITIOXHUMHUKATOB SIBJISICTCS aKTyaJdbHOW JJIsi OOJBIIMHCTBA peruoHOB Poccuu u
PoctoBckoii o0macth B 4acTHOCTH. VIMEHHO MMO3TOMY MEpPONpPUATHA MO YTUIM3ALUU
NPULIEIIAX B HETOJHOCTh MECTULUIOB M arpOXMMUKATOB ObUIH BKJIIOUEHBI B OOIACTHYIO
JIOJITOCPOYHYIO 1eNeBYK0 MporpamMMmy «OXxpaHa OKpyKarolehd cpeabl U palnroOHaIbHOE
npupoonosas3oBanue B Pocrosckoit oomactu Ha 2011-2015 roxapi.

OTanoM HMHBEHTAapU3alUU NPUILIEAIIMX B HErOJHOCTh SJOXMMHUKATOB CTaja OLICHKa
TEKYIIEr0 COCTOSIHMSI CKJIaJ0B [0 XPAHEHUIO OCTaTKOB $JOXMMHUKATOB. MHOrue CKJajbl
HaxoJATCsl B BBICOKOW CTENEHM HW3HOCAa WM B aBAPUKWHOM COCTOSIHUH, HEKOTOPBIE
IPEJICTaBIISIIOT COOOM MOTypa3pyllIEeHHbIE KAMEHHBIE UJIU IEPEBSHHBIE COOPYKEHHUSI.

Hapymienne ycinoBuii xpaHeHus (IPOCHINU SI0XMMHUKATOB, TNEpenajbsl TEMIEparyp),
HErepMETUYHOCTh YIIaKOBKH, IEpPEMELICHHE EMKOCTeH C SJOXMMHUKAaTaMU B IIpolecce
WCIIOJIb30BaHUsl MPENapaToB, OTCYTCTBHE MapKHUPOBKH, MOMaJaHHe aTMOC(EpPHBIX OCAIKOB,
HECaHKI[MOHUPOBAHHbBIC IPOHUKHOBEHUSI U MHOTHE JPYTUe HAPYIICHUS IPUBEIH K TOMY, UYTO
JlaXKe T0CJ€ BbIBO3a SAJIOXMMHMKATOB MX MECT XPAHEHUs CKJAbl SBJISIOTCS MOTEHUUAIBHO
onacHbIMH 00bekTamu. [loTeH1ManpHas OacHOCTb P 3TOM OIPEENISIETCS

—CTOMKHMH 3amaxami,

—HaJIM4YMEeM BHJHUMBIX OTJIOKEHUM OCTAaTKOB NECTULUIOB Ha CTPOUTEIbHBIX

KOHCTPYKIUSX,

—HaJINYMeM COpOMPOBAHHBIX B CTPOUTENIbHBIX MaTepranax NeCTUIIUIOB.

BaxxHo, 4Tro HekoTOpble OOBEKTHl XpaHEHUS SAOXMMHKATOB pPAaclOJOXKEHbl B
HEMOCPEACTBEHHON  OMU30CTH K  KHIIOM  3acTpoiike W  HCTOYHHKAM MUTHEBOTO
BO/IOCHA0KEHUSI.

JlelicTByrolee 3aKOHOAATENbCTBO (B MepByro ouepens PdexepanbHblii 3aKkoH OT 19
utonist 1997 r. Ne109-D3 «O 6e3omacHOM OOpaIIeHUH ¢ MECTUITUAAMH H arpOXHUMHKATaMI (C
U3MCHEHHMSIMH ¥ JIONIOJIHEHHMSIMH)) yCTaHABJIMBACT MPABOBbIE OCHOBBI OOECTIEYECHUS
Oe3omacHoro ooOpamieHuss ¢ MeCTUUUAAMHM B LENAX OXpaHbl 370pPOBbsl 4YENOBEKa H
OKpYKarollel Cpelibl, HO He MPeayCMaTPUBAET MOPAIOK OOpaleHusi ¢ 00beKTaMU XpaHEHUS
necTuuIoB. HanpaBineHus u cnocoObl TUKBUAAUUU OOBEKTOB MO XPaHEHUIO MECTUIHIOB U
SAJIOXUMHUKATOB CTAHYT 1I€JIbIO JAJIbHEHILIEro UCCIeqOBaHUSI.



