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METO/AbI, TEXHOJTIOI M N OCHOBHbIE HAIMNPABJIEHUA
NMPON3BOACTBA METAJIJTTMYECKOI' O HATPUA U
YTUNNSAUNN MOJTYHAEMbIX OTXO40B

Ha ocHOBI niTepaTtypHOro orfiafy Ta aHanisy po3rnsHyTo MeTOAW, TEXHOJOrIT BUPOOHULTBA METaIeBOro
HaTpito Ta HaNPAMKKW YTUNI3aLiT BUHUKAEMUX BIAXOAIB . HaMiueHi NepcrnekTUBHI LWAAXM PO3BUTKY LLOAO
BUpILLEHHS Npobnemu yTunisauii 4aHoro BUAY BiAXO4IB HA TePUTOPIT YKpaiHu.

On the base of literature survey and analysis have been examined the methods of technology and metallic
sodium wastes utilization conception. Have been planed the decision evolution variants of utilization prob-
lems of this kind of wastes in Ukraine.

B CcOBpeMeHHbIX YCNOBUSX, UCXOAA W3 MPUOPUTETHLIX HarpaBieHWU pas-
pPaboTKN N (hMHAHCUPOBaHUS YKPaNHCKO-POCCMIACKMX NPoeKToB Ha 2003 — 2007 rr.
[I0OCTATOYHO aKTyaslbHbIM M MEPCreKTUBHbLIM HarnpaB/leHNeM UCCNefoBaHUs B 00-
NacTy 3KOIOMMYECKOn 6e30MacHOCTN N ApYrnx chep Hayku U TEXHUKU SBNSKOTCS
Npo6/ieMbl, CBA3aHHbIE C MepepaboTKO OTXOLOB MPOM3BOACTBA META/IINYECKOrO
HaTpus.

[Mpobrema nepepaboTKN M YTUIM3ALUN ITUX OTXOLOB OCTPO CTOMT eLle C
BOCbMUECATbIX FOA0B MPOLUMIOro CTOMETUS, O4HAKO, A0 CUX MOpP OHa He MMeeT
YETKOro NPaKTUYECKOro peLLeHns.

Ha TeppuTopun Hallein cTpaHbl peLleHne aHHON NPo6/eMbl YCIOXHEHO TEM,
4YTO YKpavHa NpakTUYeCKN He MMEET NPeanpusTvMiAi U NPou3BOACTB C HeobXo-
ANMbIM 060pYyA0BaHMEM W YCTaHOBKaMM 4115 nepepaboTKM AaHHOI0 BMAa OTXOM0B.

AHasnorn, no KOTopbiM BO3MOXXHO CO3faHue TUMOBbIX YCTAHOBOK A/1A nepepa-
60TKM OTX0A0B MPOU3BOACTBA META/IIMYECKOrO HAaTPUSA HaXOAATCA Ha TePPUTOPUA
Poccun, B YacTHOCTK, B ropodax bepesHsaku (Ypan) n HosomockoBck (Tyrnbckas
06nacThb).

[aHHas npobniema WMPOKO 06CyXKaanacb NPy NPoBeAeHNN Hay4YHbIX UCccneno-
BaHWI, KaK B Poccun, Tak 1 Ha TEPPUTOPUM YKpauHbl, MYTWU pPeLleHns npobremMbl
nepepaboTKM OTXOLO0B MPOM3BOACTBA MET/I/IMYECKOr0 HATPUA HEOAHOKPATHO pac-
CMaTPMBa/IUCb Ha KOHMEPEeHUMAX, CeMUHapax, B npecce, ny6ivMKaumax, B YaCTHO-
cm,B[1, 2,5,6,9, 10, 51, 58 - 63].
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Hanbonee nepcnekTUBHLIM PeLLeHnemM no yTuan3auumn JaHHOro BMaa 0TX040B
eCTb UX CXXUraHue B Cpefe KUCNopoaa C NosyyeHnem npu 3TOM LeHHbIX NPOAYKTOB
— NepeKkncn n Hagnepeknucy Hatpus. Tlpu 3ToM He TepsieTcsa 6e3B03BPATHO TaKOM
LIEHHbIV NPOAYKT, KaK, HeNocpeaCcTBEHHO, META/IINYECKUNIA HATPUIA.

Liefblo flaHHOW CTaTby eCTb PacCMOTPEHME CYLLECTBYHOLLMX CNOCO60B Npo-
M3BOACTBA META/IINYECKOrO HaTpus, MeTOAOB PaboTbl C HUM, MyTel YTUU3aLmm
OTXOA0B MPOW3BOACTBA MET/IIMYECKOr0 HATPUSA C YYETOM COBPEMEHHbIX 3KOJOT -
YeCKNX TpeboBaHWIA.

MeTannmyeckunin HaTpuin 611 OTKPLIT B AHIMKM Xemdpun [38u B 1807 roay.
Ero cepuns aKCnepuMMeHTOB MO M3YYEHUIO B/IMSAHNA 3MIEKTPUYECKOTO TOKa Ha efKui
Ka/nii 1 eAK1iA HaTP NPUBENA K BbI4EIEHNIO META/IIMYECKOTO Kaulns, a Nno3xe - Me-
Tannmyeckoro Hatpus. Mosxe, TaHapa v Mein-Jlroccak Nonyynnn HaTpui ¢ NOMo-
LLIbIO peaKkL MmN elKOro HaTpa C >Kene30M, HarpeTbiM [0 KPacHOro KasieHus.

CnocoboB NosyYeHUs MeTa//IMYeCKOro HaTpusA CyLLLeCTBYET L0CTATOYHO MHO-
ro. PaHee, B Ka4yecTBe MCXOLHOr0 COeAMHEHUA GOJbLLE YaCTbiO MCMO/b30-BasiCs
efkuiA Hatp [1, ¢.10]. CoBpeMeHHOe NPON3BOACTBO MPAKTUYECKM MOMHOCTbLIO 6a3u-
pyeTca Ha XopucTom Hatpuu [1, ¢.10].

Mpouecc [eBnnsa — 0CHOBbLIBA/ICS HAa MUCMO/Ib30BaHWM CMeCU YTIEKUCNOro Ha-
TpWs, OAPEBECHOr0 Yrns M M3BeCTU. YKa3aHHas CMeCb HarpeBajiaCb [0 BbICOKOM
TemnepaTypbl, MOC/e Yero HaTpuii KOHAEHCMPOBA/ICA B CMELMaIbHOM >Kene3HOM
npueMHUKe. HeagocTaTok 3aknoyascs B TOM, YTO BC/eACTBME BbICOKOW Temnepa-
Typbl Npouecca 060pyfoBaHMe 4OCTATOUHO ObICTPO BbIXOAMMIO U3 CTPosi. HecMoTpS
Ha 370, jaHHbIN npouecc 6bIn 3MEKTUBHBLIM Ha NPOTSXeHUM 6onee 30 neT.

Mpouecc [loy — OCHOBbIB/ICA Ha AWCTUANIALMM CMECW yrfepofa u yrie-
KNCNOro HaTpus, pacnnaBieHHbIX B AyroBoi neyu. MNMeyb npu aTom paboTana npu
Temnepatype 1200 rpagycos, napbl HaTpua 6narogapst ObICTPOMY OXAXAEHWUHO
KOHAeHcupoBanuch npu TemnepaType 350-400 rpafgycoB B CBMHLIOBbLIWA CriaB, CO-
Aaepxawnin 1o 15 % Hatpus. YacTb CKOHAEHCUPOBAaBLLENCA XXMUAKOCTU HEMpepbIBHO
0TBOAMNACb B ANCTUNNATOP, paboTaBLumii npu Temnepatype 600 rpagycos, rae Ha-
TPWIA BO3rOHASCA.

Mpouecc KecTHepa- ycoBepLUEHCTBOBa1 npouecc [esunsa nyTem ynyylleHns
KOHTaKTa MeXZy YrneK1cnbiM HaTpeM U APeBECHbIM YrieM, KOTOpble Oblv B pe-
akuun. EaKMin HaTp 6bIn 3aMeHEH Ha YT IEKUCbIA HAaTPUIA, @ BMECTO CMECU Kefesa
N yrnepoga WUCnonb30BasiCa TOMbKO yriepod. [NMpu sTom pearvpyroLlme BellecTsa
Menn 60nee TECHbIA KOHTAKT, a peakums npoxogunaa npv 60nee HU3KON TeMnepa-

Type.
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MeTannyeckuini HaTpMin MOXET ObITb MONYYeH BbICOKOTEMMEPATYPHbIM BOC-
CTaHOB/IEHMEM MPaKTUYECKMN 13 NHO60ro ero coefnHeHus [1, 2].

YTNeKUC/bIA HAaTPUIA MOXKET BOCCTaHaB/IMBATLCS Yr/iepojoM B BUAe LpeBec-
HOro Yrnsa WM KOKCa TOHKO M3MeNbYeHHbIM >Kene3oM, cepebpom, aloMUHUEM,
MarHuem. I'lpy MoBbILEHHOW TeMMnepaType atOMUHWIA, MarHuii, Kanbumin, Kapous
Ka/lbLiMsi BOCCTAHAB/IMBAIOT X/10pUA HATpUs 40 MeTasia. TOHKO U3MeSIbY4eHHOe Xe-
Ne30, KOKC, Kapbuz KanbLnsa BOCCTaHaB/INMBAOT HATPUIA N3 PacnsiaBfeHHOro e4Koro
HaTpa.

BoccTaHoBEHWE YrepoLoM — HaTpUiA MOXHO MoJlyyaTb NyTemM BOCCTaHOB-
NEeHNs XNOPUCTOro HaTpusa yrnepogom B npucytcteum CaO. MNpu aTom Temnepary-
pa nyaB/feHNs peakLMOHHOM CMeCK MOXKET ObITb CHUXKEHA [,06aB/eHEM X10PUCTO-
ro LMHKA, X/IOPUCTOro KasibLms, X/I0pUCTOro 6apus.

BoccTaHOBMEHWE CBUHLIOM - HaTPUil MOXHO NOMy4YaTb BOCCTaHOB/IEHMEM
6e3BOJHOr0 X/I0PUCTOro HaTpma CBUHLOM. [nd aToro 100 YC/NOBHbIX YacTein X/o-
pucToro Hatpusa 1 200 YCNOBHbIX YacTeil CBMHLOBOIO MOPOLLKA HarpeBakoTcs Ao
FOMOreHHOr0 COCTOAHMA NPY TeMepaType HKe KPacHOro KasleHus.

BoccTaHOB/EHWE »Kene3oM — Mpy HarpeBaHUy B BaKyyMme >Kefe3o 3amMellaeT
HaTpU BO MHOIMX €ero COeAUHEHMUSX, OAHAKO HY>KHO Y4UTbIBaTb, YTO MPU €ro
B3aVIMOLENCTBMN C XNOPUCTbIM, MOAMUCTBIM M BPOMUCTBIM HATpueM 06pasyroTcs
NerkosieTyune ranovgHble COeAUHEHMs >Kefesa, YTO MPenAaTCTBYeT YCMneLwHoMY
nposeseHnto peakumm [1, ¢.17].

Ha onpefeneHHbIX 3tanax pasBUTUA MPOMbILLIIEHHOCTU 3/1eKTPOIMTUYECKME
Mpoueccbl NMPOM3BOACTBA HATPUSA B 3HAYMTE/IbHOW CTEMNeHW BbITECHUAWN MPOLLECChI
TEePMMYECKOro BOCCTaHOB/IEHUSA. [py 3TOM Hambosee 3MMEKTUBHBLIMK MOKa3an
cebs cneaytoLime yCTPOMCTBaA:

AnekTponunsep KecTHepa — NpPoCT B KOHCTPYKLMK, HU3Kaa paboyas Temnepa-
Typa, HO MMeN B OCHOBE [OCTAaTOYHO AOPOror UCXOAHBLIN XMMUYECKUIA maTepuan
(UACTBIV efKuniA HATP), B CBA3WN C 3TUM npouecc KecTHepa Obl/1 BbITECHEH Npouec-
com 1oy, OCHOBaHHOM Ha X/10pUCTOM HaTpuu. [2, ¢.112].

AnekTponusep KOneHa — M3rotoenancsa A1a paboTbl Npu Cuie ToKa OKOJOo
5000 amnep, paccTosHMe MeXay KaTo4oM 1 aHOAO0M 3[eCb 60/iblie, YeM B 3/1EKTPO-
nnsepe KecTHepa, YTO MpMBOANUT K GO/bLUEMY HanpsXXeHUto (40 6,5 BO/bT), HO
Pacxof 3Hepruv He yBeNNYeH, Tak KakK BbIXOL MO TOKY 3Ha4MTeNlbHO Bbile. [pu-
MeHscA BO PpaHumn.

AnekTponunsep AkKepa — 6blN NepBbIM 3M1EKTPON3EPOM AN15 MOMYYEHUS Me-
Tasina U3 X10pUCTOro HaTpus. HaTpuin nonyvanca nus HaTpuin-CBMHL0BOIO CrJasa 1
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OKOHYaTenbHO m3Bnekasnca B Buge NaOH nyTem pasnoXeHua CBMHLLOBOrO chsjasa
BOAAHbIM napom. PaboTtaeT npu TemnepaTtype 850 rpagycoB WMCK/IOUUTENbHO 3a
CYUET 3/1eKTPMYECKOr0 TOKa NPW HaMps>XeHUn 40 7 BObT.

AnekTponnsep AWKpodTa — paboyas Temnepatypa B Kamepe okoso 770
rpagycoB, NJOTHOCTb TOKa Ha Katofe Ao 200 amnep Ha KBadpaTHbIA AeuMMETP,
TemnepaTypa B Kamepe nonydeHus npoaykra — 330 rpagycoB. [laHHbIA 3NEKTPONN-
3ep BK/HOYAeT 2 Kamepbl, B O4HOM MPOMCXOAUT nepBudHbIin anektponns NaCL, B
apyroin ocywectenseTca anektponu3 NaOH. OfHako B KayecTBe 3/1EKTPONUTA
OMATb NPUMEHSAETCH eAKNA HaTP, METa/IIMYECKUIA HATPWIA NpY 3TOM OTNaraics Ha
cthepmnyeckom HukenesoM karoge. Kamepa NaCL notpebnsna oo 7 BonbT, Kamepa
NaOH go 2 BonbT npu Toke okoso 2000 amnep.

TaKkKe B pas/INYHbIX NATEPATYPHbIX UCTOYHMKAX PacCMaTpUBa/IUCL 3/IEKTPO-
nnsepbl Mak—HuTTa, OaHunang-J1oH3a, Cueapaa, Cuba, [ayHca, 3N1eKTpom3 ¢ Uc-
M0/Ib30BAHNEM YI/IEKWUC/IOr0 HaTpus, TeTPabopPHOKUCIONO HaTpUA, a30THOKMCIOro
HaTpus, LMaHUCTOro HaTpus, CEPHUCTOrO N CEPHOKMUCIONO HATPWA, NONYYEHUS Ha-
TpuAa B BUAE amasibrambl, 3/1EKTPOIN30M B cpeje pacsoputens u ap. [1 — 4]. OocTa-
TOYHO OO/bLIOW CMEKTP MOMYYEHUS META/IMYECKOrO HAaTpus AMCTUANAUMER Y3
cnnasos [4].

[0CTaTovyHO aKTyasilbHbIM BOMPOCOM B COBPEMEHHbLIX YC/OBUAX OCTAeTCA BO-
MPOC NPOWN3BOLCTBA MEPEKNCH HATPUS.

B npombIwieHHOM MacLuTabe Nepekncb HaTpus, Kak npasuio, NPON3BOANTCA
N3 MeTa/I/INYECKOro HaTpMa Mo 2-X CTyneH4yaToMy npoLeccy, rge cHavyana nosny-
YalT OKUCb HaTpusa. N4 MoMy4YeHUs MepekUcu HaTpus B HbIHELLIHMX YC0BUAX
npea/aratoTca pas/iyHble TUMbI annapaTos, B TOM YMC/e ropu3oHTa/IbHas peTopTa
M BpaLlaroLmiica 6apabaH [5], B KOTOPbIA HAaTpUiA BMPLICKMBAETCA Yepe3 POpPCYH-
Ky [6], Hanbonee pacnpocTpaHeHHbIMI ABNAKOTCA BpallaroLLmecs TpybyaTble U pe-
TOpPTHbIe neun [7]. Hy>XXHO yuuTbIBaTb, YTO A5 MPOU3BOACTBA MEPEKUCU HaTpus
annaparbl JO/HKHbI U3rOTaBANBATLCA U3 HUKENA UKW CNIaBoOB C BbICOKMM COAepXKa-
HYEM HUKeNs. 3TO UCKIUYNTENbHO aHTUKOPPO3MOHHOe TpeboBaHWe, KOTOPOoe [0-
MOSIHUTENIbHO MpeaycMaTpuBaeT 06paboTKy TOHKMM CNOeM rpaumra Tex 4acTel
annaparos, KOTOpble NMOABEPraroTCAa KOPPO3nN.

Hanbonee 4acTo NPUMMEHSETCA CrOCOoO MOyYeHUs MEPEKUCU HATPUs Hermo-
CPeACTBEHHO M3 HaTpus. B faHHOM cfy4yae pacrniaBfieHHbIA MeTalINYecKnin Ha-
TPWIA BMPbLICKMBAETCA B PEAKLMOHHYIO Kamepy C MOMOLLbIO MOAOrPeToro BO3Ay-
xa [8]. MonoxuTenbHbIM eCTb TO, YTO B JAHHOM C/lyyae He HYXXeH HU KUC/I0pOos, HU
nogaya Tensa, NPoAYKT OXNaXKAaeTcs N30bITOUHBIM BO34YXOM [0 MOMyYeHUs TBep-
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[0 NepeKnCU HaTpus.

TakKe Mepekncb HaTpUA NOJyYaroT MO Crocoby TBEPAOro KUMALLEro cros,
OKWC/MEHNEM HATPWEBO amMasibraMbl C KO/IMYECTBEHHbLIM BbIXOAOM MEPEKUCU Ha-
TpYsA, 4epe3 NPOMEXYTOUYHble OpraHMYeckne COeAVHEHWUs, ApYrumm crnocoba-
mu [7-10].

[N9 KONMYeCTBEHHOTO ONPeAeNieHNs Nepekncn HaTpus CyLLLeCTBYET pPaf MeTo-
[0B. Hanbonee 4acto NpMMEHVMbI TUTPOBaHWE MepPMaHraHaToM Kaaums B NpucyTCT-
BUWM GOPHOW KMCMOTbI, peakums BblaeneHns cBobogHoro 6poma n3 6poMMCTOro Ka-
NNA € NoCcnefyowmnm TUTPOBaHNEM TUOCY/Ib(ATOM HaTpuUs, peakums BblaeNneHus
cB06OAHOro 6poma 13 BGPOMUCTOrO Kasiusi C MocneaytoLwmm TUTPOBaHMEM ero ap-
CEeHUTOM HaTpusa. [ns aHannsa nepekncy NpPUMeHVMbI peakumum ¢ TUTaHOM U €ero
COEANHEHMNSAMMN.

Mepeknchb HATPUA MOXKET OblTb TAKXKE MOJyvyeHa OKUC/IEHWEM HATPUA B XWUL-
KOM aMMUake npu CTPoro onpeesieHHOM PexXnme v rno peakumm Mexxay rnepeku-
Cbt0 HATPUA U KUC/TIOPOAOM MPY NOBbILLEHHOM AaB/eHUN 1 TeMnepaType.

[0CTaTOYHO CYLLLECTBEHHOW 3KO/IOrMYECcKon npobnemoit aBnseTca npobrema
yTUM3aLMmn 0TX0408B NPOM3BOACTBA META/IIMYECKOTO HATPUS.

B coBpeMeHHbIX YCNOBUAX Hambosee LUMPOKOe PacrpoCcTpaHeHue Mosyunv
ClefytoLLme MeTobl NepepaboTKM pa3nYHbIX BUAOB 0TX0A0B [11, ¢.166]:

- CTPOUTENILCTBO MO/IMIOHOB A1 UX 3aXOPOHEHMS, a TakXKe YaCTUYHON obpa-
60TKM;

- CKMUraHye 0TX0A0B Ha creupnasibHbIX YCTaHOBKaX, 3aBojax;

- npefBapuTenbHas COPTUPOBKA, YTUM3ALMA U PeYTUIU3aLmna LEeHHbIX KOM-
MOHEHTOB;

- CKuUraHue oTxodoB (Kak € JOCTYNnoM Kuciopoda, Tak v 6e3 goctyna) npw
Temneparypax ot 450 go 1050 rpagycoB u 6onee.

Ha cerofgHsLWHWIA feHb TOMbKO 28 % 0TX00B MUCMO/Mb3YeTCS NMOBTOPHO. B TO
Ke Bpems Mog, CBa/IKMN 1 NMOJIMIOHbI eXKerofHo 0TBoANTCA 0Koo 10 ThiC. ra 3eMesb
[12, ¢.121]. N3-3a HepocTaTKa MOMIMIOHOB 3aXOPOHEHMs 60MblUad YacTb OTXOA0B
BbIBO3UTCA Ha HECaHKLUMOHMPOBaHHbIE CBa/IKM, FAe 00e3BpeXunBaeTcs U yTUIN3N-
pyeTca TO/MbKO KX Manasa Yactb (okono 20 %) [12, ¢.122]. MNpu yTunmnsauyum oTxo-
[0B MPOU3BOACTBA METa//IMYECKOro HaTpus TakKUMM Crocobamy MeTas/IMYyecKuil
HaTPWI NOSIHOCTBLIO YHUUTOXAETCA C KOMOCCa/IbHbIM 3KOOrMYeCKUM yLlepbom ans
OKpY>KatoLLen cpefpb!.

OTxoAbl NPOM3BOACTBA META/IMYECKOr0 HaTpUs OTHOCATCA K rpynne onac-
HbIX OTXOA0B, TaK KaK Mpu KOHTaKTe C BOAON 06/1a4at0T B3PbIBYATOCTHIO U NOXKa-
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poonacHoCTbLHO [12, €.123], uTo oTpaxkeHo B [13 — 16].

[ng 0TX040B NPOM3BOACTBA METAIMYECKOTO HATPUA MPEL/IOXEHO HECKO/ILKO
BapMaHTOB YTUAM3aUMN. Tak, 0TXO4bl META/I/IMYECKOrO HAaTPUA BECOM B HECKOJ/IbKO
[IECATKOB rpaMM, Kak Mpasusio, YAAIAKTCA CKUTaHUEM B TAXESbIX METa/IINYECKNX
yaluKax nog, BbITSHKHbIM KONMAaKOM C UCMO0/Ib30BaHNEM ra30Boro rnjameHu. OCTaTku
rocsne 37O onepauuy YHUYTOXaKTCS Ha OTKPbITbIX NIOWAAKax UK B pakoBUHAX
A9 CTOKA BOAbI pPa3MbITVEM UX CTPYeil BOAbl HA PacCTOAHMM C COB/IOAEHNEM Mep
6e30nacHOCTU.

[Nnd yaaneHns masibIx Ko/IM4eCcTB MeTa/lIMYecKoro Hatpus secom o 10 rpamm
MCMO/b3YHOT /1a60paToOpPHbIE CTakaHbl CO CMMPTOM, XXefaTeflbHO 3TU/I0BbIM WK
M30MPONUIOBLIM. 18 perynnpoBaHNs CKOPOCTM peakumu K AaHHbIM cnupTam [o-
6aBnAOT BOAY B HEOOMbLLMX KO/MYecTBax (40 2 %).

[Mpexkae yeM NPUCTynaTb K O4YMCTKe 060pYyA0BaHMS, paHee 3aro/IHEHHOro Me-
T/IMYECKUM HATPUEM, ero MoSIHOCTHI0 OUULLAKOT OT XXMAKOCTM W OX/IaXAAKT 40
KOMHATHOI Temnepatypbl. ECNN peakuMoHHbIE OCTATKU CIMIUCL C OCTATKaMKU Me-
TA/I/INYECKOTO HATPUs, TO 06pasLbl OCTATKOB MPOBEPSAOT Ha BOCM/1aMEHAEMOCTb.
Yale BCero npvMeHseTCA BbDKUraHne 3arps3HeHHOM annapartypbl, CocKabnnsaHue
MeTasiia C NOBEPXHOCTM C MOC/EeAYIOLWMM ero cxxXuraHnem. locne BebKUraHus Ha-
Tpus annapaTtypa norpy>kaeTca B Bogy. bonbluve eMKOCTY LienecoobpasHo NpoMbl-
BaTb CMNPTOM C COBMIOAEHMEM Mep MPEeLOCTOPOXKHOCTU.

B yacTHOCTW, B AHIIUK 419 OUUCTKM KPYMHbIX EMKOCTEN UCMOMb3YETCA XNL-
KNl aMMmak. VIMeHHO aMMuak B OT/i4dme OT APYruX Croco60B yTUAN3aLMn MoJTHO-
CTbO PacTBOPSET META/ININYECKUIA HATPUIA, HE OCTaBNAA HUKaKMX CNefoB, He HaHO-
cs ywep6a oKpy»xatoLLen cpefe.

HblHe cyulecTeytowime NpeanpuaTna no nepepaboTke OTXOL0B MPOU3BOA-
CTBa METa/I/INYECKOro HaTpus Oblav MOCTPOEHbI A4OCTAaTOYHO AAaBHO U He Y4uTbiBa-
/I 3KOSIOTMYECKYHO CUTYauuto. M eLle 4oNro npeacTont paboTars, a 41 peLleHmns
CYLLIECTBYIOLLMX 3KOMOrMYECKNX NPOBGSEM HY>XXHbI CYLLECTBEHHble MaTepuasibHble
3aTpartbl. [Mpn 3TOM BUANTCS AMHCTBEHHBIN BbIXOL — AOBEAEHNE OTXOA0B AaHHOIO
BMAa A0 YPOBHS TOBApPHOM MPOAYKLUMM U NX UCMONb30BaHWeE B KAYeCTBE CbIpba A/1
CBOEero Npov3BOACTBa UMW B APYTrUX OTpacAAxX npombliwiieHHocTn [1 — 4, 18, ¢.139].

OCHOBHbIMM CrocobaMn 06e3BpeXnBaHNA TOKCUYECKUX OTXOL0B Ha YKpauHe
cerofHs asnsaoTca [19, ¢.228 — 236]:

- XXnaKodasHoe OKNCEHNE;

- TeTEPOreHHbIV KaTaiuns;

- NUPOJIN3 NPOMBbILLIEHHBLIX OTXO/0B;
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- OrHeBas rnepepabdoTka.

[MpoueHT 06pa3oBaHMsA MeTa/IIMYECKUX OTXOLO0B B MPOMbILL/IEHHOCTM fOCTa-
TOYHO BbICOKMIA (0 67 %) [19, c.251, 20 — 23].

Hanbonee onTMmasibHbIM BapuaHTOM UCMO/b30BaHWS OTXOLO0B MPOM3BOACTBA
MEeTa/I/IMYECKOro HaTpus ecTb MX UCMO/Ib30BaHNE B 3aMKHYTOM UuKne [24, c¢.27].
[Mpwn 3aToM 0becneyvmBaeTcs:

- X KOMMJIEKCHas nepepaboTka C UCNOob30BaHNEM BCEX KOMMOHEHTOB;

- CO3JjaHue W BbIMYCK HOBbIX BULOB NPOAYKLUWN;

- nepepaboTKy OTXOL0B MPOM3BOACTBA U MOTPEGIEHNS C NOJTyYeHNeM HOBOM
TOBapHOW MpPOAyKuuu wunu ntoboe MnosiesHoe MX UCMosb30oBaHMe 6e3 HapyLleHUs
9KOJIOTMYECKMX HOPM.

OfHaKO [aHHbIA BapMaHT LOCTATOYHO C/IOXKEH U MMEET CYLLEeCTBEHHbIe TPYS-
HOCTW ocyLlecTBneHus [6, 25 — 27, 83 — 87].

OTAenbHON Npob6nemMoit Npu UCNONb30BaHUM OTXOLO0B MPOU3BOACTBA MeTasl-
NMYECKOro HaTpua CToUT npobsiema 6e3onacHoro obpaieHus ¢ HuMmn [34, 35]. B
4acTHOCTK, paboTa C MeTa/ININYECKM HaTPUEM OracHa M3-3a ero BbICOKON X1MMmYe-
CKOW aKTUBHOCTU. OH 3HEPruyHO pearnpyeT C KMCNOPOLOM BO3AyXa, rasoreHamu,
a/IKUNraioreHnaaMm, Cepoin 1, YTo ABNSETCH Hanbosee CyLLeCTBEHHbIM B YC10BUAX
Hay4YHbIX M 3KCMEPUMEHTa/IbHbIX nabopaTopuid, ¢ BOLOWN. Peakuma HaTpus ¢ BOAOM
npy OLHOBPEMEHHOM KOHTaKTe C BO3[yXOM COMPOBOXAAETCA B3PbIBOM U MoXKapa-
MW,

YuntblBas BbICOKYIO pPeakLUMOHHYK CMOCOBHOCTb METa//IMYECKOr0 HaTpus,
bofee UM MeHee 3HaYMTE/IbHbIE KOMMYECTBA €ro ciefyeT XpaHWUTb B TONICTOCTEH-
HOI CTEK/SIHHO WM YXXECTAHOM Nocy/e Nof CNoeM KEPOCUHA MUK KaKoro-nm6o Bbl-
COKOKMISILLLErO CYX0ro MHePTHOr O Yr/1eBOA0poa.

Mepbl 6e30MacCHOCTU LO/KHbI COBI0AATLCA N Ha 3Tane NPOeKTUPOBaHNSA KOH-
TYPHbIX YCTAHOBOK W1 annapaTtoB NpoBeaeHns npoteccos [3, 36].

HensbexxHoi npobnemMoii 6bina 1 octaeTcst npobnema 3arpsasHeHUs AaHHbIM
BULOM OTXOZOB CTOYHbIX BOA. O6beMbl 1 MIOWAAM 3arps3HeHWIA OCTaTOYHO Be-
nnku [37 — 40, 45, 47, 48, 59]. HecobnoeHne yCTaHOB/IEHHbIX NpaBu yTUIn3a-
UMM U BO3HUKHOBEHME aBapuil U yTeyeK Ha TpyboMnpoBOoAax MOryT MPUBECTU K
Cepbe3HbIM 3KOIOrMYeCcKMM nocneacTeuam [57, 64, 79 — 87].

BbiBoAbl. MeTannnyeckuii HaTpuin 3a nocnegHme 25 — 30 NeT 3Ha4YUTENIbHO
pacLumpus cepbl CBOEro npumMeHeHms. OgHako pabota C HUM, C OTXOAaMu ero
MPOM3BOACTBA MPEeACTABNAET 3HAUMTENIbHYHO MOTEHLUMaIbHYI0 0nacHoCTb. B coBpe-
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MEHHbIX YCNOBKSIX HEOOXOAMMO peLLaTh BCE BOMPOCHI MCMOMb30BaHMA TaKoro LieH-
HOro NPOAYKTa, KaK MeTa/IMYecKnii HaTpuli C Y4eTOM CYLLIECTBYIOLLIMX 3KONOrnye-
CKMX TpeboBaHMiA Ha BCEX CTaAMAX ero NPOM3BOACTBA U NPUMEHEHMS.
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