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[MpobrnemMHbIe BONpoOCHI yqe%ﬁoﬁ' Teﬁ'ﬂ:‘

Hy>|<eH JIn CBNHEL COBpeMeHHOVI NPOMbILLUITEHHOCTH
Tak nu coBepLUeHEeH CBnHeL

CBMWHLIOBas Yrpo3a - 3T0 MU U1 peanbHoCTb :

BeccBuHLUOBbBIE TEXHOMOMMU — 3TO AEN0 6yuyu_|,ero

Llenb Halluero nccrnegoBaHuA:

BbIACHUTb MOJTIOXUNTEJIbHbIE N OTPULIATEJIbHbIE CTOPOHDbI
TAXKENoro MeTarsna CBMHLUa

3agauu:
[MosHakoMuTbCA € nuTepatypon u IHTepHEeT — pecypcamm No JaHHbIM BOMpoOCcamM,

|/|3yLII/1Tb OCHOBHbIE€ obnacTu NnpMMEeHEHNA CBUHLIA,

[laTb xapakTepuCTUKY NCTOYHMKOB CBMHLIA 3arpsi3HEHNSA OKPYKatoLWen cpeabl B
Poccun,

N3yunTb Kak peluaeTcs BONpOC O 3aMeHe CBMHLA U ero CoOeMHEHN B HalLew
CTpaHe,

CdopmynmpoBaTh BbIBOAbI

KON 11 o N
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Metannyprus Xumunyeckas npomumne,m#@irb
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LiBETHLIE 1 YEPHBIE MeTanbI

®1opTHasa

NPOMBbILLITEHHOCTb

CTekonbHas \
NPOMBbILLNEHHOCTb R s Hayka
KabenbHas
MPOMbILUNEHHOCTb
O60poHHas

NPOMBbILLIIEHHOCTb Meauuura OneKkTpoTeXHUKa
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CauHeL, 1 Grocdd
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CBUWHeL — 9TO 9KOTOKCUKAHT, KOTOPbIN CMOCt

e ATMOCepa

» JlnTtocdepa

. [uapocdepa :




HecTtaunoHapHbIn CTaunoHapHbIN
 ABTOTpPaHcnopT  HenocpencrteeHHoe
-  ABnauus NPOM3BOACTBO CBUHLA U €ro

coeuHEeHN

« [lonyTHOe n3BrevyeHne ceuHUa N3
OPYrnx BUOOB CbIpbS,
coaepXalluux CBUHEL, B BUAe
npumMmeceu

e OuuncTKa Nony4YeHHoOU NpoayKUnK
OT NMPUMECEUN CBUHLA

« PakeTHO-KOCMMYecKas TEXHUKA

e  OXOTHM4YMI NpombIcen
(NnpodpeccroHarsrbHbIN K
noodUTENBLCKNN)



Bknag pasnuyHbix otpacreun
NPOMbILLIIEHHOCTU B 3arpsiaHeHne ™
aTMocdrepHOro Bo3gyxa CBUHLIOM » N
CTalMoHapHbIMX UCTOYHMKaAMU MO ;s(

AaHHbIM [ockoMmcTata Poccuun i ,.

{

L{BerHas Meramypmg (86,7 %)

Mauwmocrpoe}me H
MeTamoo6paboTka (8,8 %)

71 A
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i /'i ® YepnHasg meramryprus (1,4%)

N
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Xunvdeckas i HeTeXUMHYecKas
MTPOMBITIIIEHHOCTH (0,5%)

B J[epeBooOpabaThIBarOasg U
LIEFOIIO3HO-0yMaKHAA
MTPOMBIITIIIEHHOCTD (0,3%)

B TpaHOCTIOPTHBIE TIPEATIPHUATHA,
MUITIEBast POMBIIITIEHHOCTD,
3IEeKTPOIHEPreTHKa U TOTITHMBHAS
MTPOMBITIIIEHHOCTE (0,1%)

B /[pyTHe oTpacin
TpoMbBITIIIeHHOCTH (0,8%)



MNeTpo3aBoack — CTOﬂM&%Kag@gMM

ACTOYHMKM NOCTYNNEHUsI CBUHLIA B OKPYKaKOLLYHO cpeny

« ABTOTPaHCMNOPT (CBMHLOBbIE aKKyMyﬂﬂTO%) \ .'

* lAcnonb3oBaHne aTUNNMPOBaAHHOIO OEH3UHA - Pb(Csz) E]
e

« [IpoheccnoHanbHasa u nduTenbckas oxoTta (MCNOMb3
CBUHLOBbIX NyNb)

» MycopHble cBasnku




Lintata 13 XXypHa

«XUMUS U XKU3HLY»
31 pekabps 2001 .
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NETPO3ABOLOCK BYAYT TPABUTbH C,. AHLIOM! ‘

«B bnwxkanwee spems B IHCTUTYTE reonornu Kapenb oro\Haquor HTpa
PAH MoXeT 6bITb BHEAPEH AELUEBbI TEXHOMNOrMYECKUn NPOLIECC,
npegnonararowmn BolaeneHne B oKpyxarllee npocTpaHCTBO ad3p0o3ons
okcuaa cauHua (Il) - sna, OencTBYOLLENO Ha BCE XXUBOEY.




OCHOBHbIE NONOXEHUSA MPOrpamMmbl Mo
CHIDKEHWMIO MOCTYRNEHUA CBUHLI B
OKpYy>XatoLL e Cpeﬂ,y,s o

JKOSI0rM4eckoe 0340pPoBreHne aKKyMyJ'IFlTOpHO nbomuLuneNHocm B
Poccumn

-) BHeApeHve akkyMynsTopHbIX 6aTapen (HMKenb ALI,I/IHK K |<]|/||/|
aKKyMYISiITOPHbIV 3aBOA, NepepaboTka akkyMynsiTOPHOro JToM

-) YniyuLueHne 3KoSTIOrm4Yeckmux XxapakTepUCTUK BeHanHa. ol

BHeopeHne cuctem o4nCcToK BbIOPOCOB B BO3OYyX U OTCYTCTBME CTOKOB
(obopoTHOEe BOoAOCHabXeHME)

BonnolueHne noen (B UHMLMATUBHOM MOPSIAKE), NCNONb30BaHNE CBUHLIOBOW
OPo0U B OXOTHUYbMX NaTpoHax

-) PaszpaboTtka HOBbIX TUMNOB rNMfib3 U NOpoXxa
Ynopsagountb cuctemy cbopa BTOPUYHOTO ChIpbS

B Npon3BoACTBE AEKOPATUBHBLIX KPAaCOK OTKa3aTbCA OT UCIMOJTb30BaHUA
CBMHLUOBbLIX MUTMEHTOB, 3aMEHNTb Ha CbeppI/ITbI, TUTAHBbI.

B obnactu nepepaboTku NPOMBbILLNEHHbIX 1 ObITOBLIX OTXOA0B CO3daHme
pernoHanbHbIX Crneunanm3npoBaHHbIX OpraHn3aLuni, Npu3BaHHbIX
ynopsaounTb cuctemy cbopa n nepepaboTkm BTOPUYHOIO CBUHLA.
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BbiBOAbI P

MeTanmnbl — 3TO OCHOBa YerioBeveckon umsunusaummn, CeuHed QAMH 13 HYX, POIb
KOTOPOro ABOMCTBEHHA: l

v

*C 0gHOW CTOPOHbLI Briarogapss CBOUM cneumcbmqecm CBOWCTBaM C-)TO meTann,
KOTOPbI A0 CUX MOP OCTaéTcsa BOCTPeOOBaAHHbLIM ,EI,J'IFI as3ruUYHbIX OT Cnem
MPOMbILLIIEHHOCTU W OTKa3aTbCs OT HEro NOMIHOCTHIO CEroAHs HEBO3

J
«C ApYyrov CTOPOHbI CBUHEL, 00ragaeT BbICOKOM CTENEHLID TOKCUYHOCTU, coaepXaHne
ero B OKpY)katoLLen cpeae pacTéT o4eHb ObICTPO, HECMOTPS Ha TO, YTO OH
NPUHAANEXMUT K YNCNY MariopacnpoCTPaHEHHbIX 3NIEMEHTOB B 3€MHOW KOpE.

[lobblya MeTanna CBUHLA OnepeXxaeT ero eCTeCTBEHHbIN NPUPOCT B
OUOreoXnMnUYecKoM LIMKITe HECKOMNbKO [ECATKOB pa3, a ero LUMPOKOe NpuMeHeHne
MPUBENO K TOMY, YTO CBUHLIOBOE 3arpsi3HeHne OXBaTbIBaeT BaXHeNLLme
cocTaBnsawLLme brocdepsbl. CBUHLIOBas yrpo3a — 9To He MU, a peanbHOCTb.

*BbIxoa, 13 3TOro napagokcanbHOro NMosiokKeHUs1 COCTOUT B CrieayloLeM: akTUBHas
pa3paboTka 1 BHeapeHne BeCCBUHLIOBbLIX TEXHOMOMI, KOTOPbIE UMEIKOT MECTO YXKe
CeroaHs.

[ paxxgaHckasa no3nuus.



icnonb3oBaHHaA nMTgpaTypa n
MHTepHeT- pecyﬁ%bl :

UHTepHeT pecypchbl

MaTepuanbl Ha Ne4aTHOMW OCHOBe:

Bnacos J1.I"., TpudoHos [1.H. 3aHnmarenbHo o xumuu/ - 2-e naa., nepepab. n gon. —M.:
N3patenbctBo LIK BJIKCM «Monopas reapausa», 1968. - 256 c.

Wcupopos B.A. BBeaeHne B XMMUYECKYH0 9KOTOKCUKOmoruto: y4ed. nocobue./ -C-I10:
Xummnagat, 1999. — 144 c.

Tay6e I.P., PyoeHko E.N. LT BOOopoaa ao ... Hobenua?/ - M.: «Bbicwas wkona», 1961. —
331 c.

Xumunga B 6bITy./ MNog pen. 3.H.TetépknHa // - CmoneHck: «Pycny», 1996. — 560 c.

QHuUMKNoneanyeckui cnosapb toHoro xumuka./ Coct. B.A. KpuumaH, B.B.CtaHuo.// - M..
lMNeparoruka, 1982. — 368 c.
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Jlakokpaco4yHas npOMblL}ﬁQHHo)cﬂa

CBMWHLOBbLIE MUIMEHTHI
>KenTag - CBMHLIOBbIN KPOH
KpacHas - cypuk
CBuHUoOBbIEe bennna
MawnonukoBbie rnasypm
Tunorpaduyeckasa Kpacka

OGopyaoBaHMe B CEPHOKUCIIOTHOM
NpPou3BOACTBE




CBuUHeU U Me.qwuﬁ'ﬁa ;—-C

MeTann cBuHeL XOpoLlo 3aaepXmeaet FV6I/ITeJ'IbeIe

Onga YyenoBeka M3J‘IVLIeHI/IF| "\
MeauuMHCKas TexHuka - |

Mopsune kKamepbl AN NpoM3BoAcTBa paguodapmaleBTUYECKUX fipe
pa3spaboTaHbl cneymManbHO Ans paboTbl C KOPOTKOXUBYLLUMMU NO3UTPOHHLIMM
UCTOYHMKaMM C BbICOKOW aKTUBHOCTLI0. OHM UCNONb3YIOTCA ANS YaCTUYHO UNn
NONMHOCTLI0 aBTOMaTM3UPOBaHHOIo CMHTEe3a paguodapmaueBTUYECKUX NpenapaTos Ans
NO3UTPOHHO-3MUCCUOHHOWN TOMOrpadum.

BbITsxHOM WKadp - 3TO cneumansHoe naboparopHoe obopynoBaHue Ansa NpoBeaeHUs
paboT ¢ OTKPbLITLIMU paguoOaKTUBHbLIMU BelecTBamu. Bnarogaps cBoei KOHCTPYKLMU U
cnocoGy o6CcnyXuBaHUA, OH CNYXUT ANs 3alWuUTbl paboTalowmx oT obnyyeHus,
pagMauuoHHOro 3arpsi3HeHUst U paavMoaKTUBHBLIX BbIGPOCOB B OKpyXKaloLylo cpeny.

AKpaHUpOBaHHbIe TyObl ANA NPOU3BOACTBA PaAUOHYKNNAOB. 3TN CBUHLIOBLIE
TPYObl cnyxat AnA 3awmTbl MarucTpanen TPaHCNOPTUPOBKMU
paguocapmMnpenapaToB U HYKNUAOB, a TaKKe AnS 3alWuTbl IMHUNA
TPAHCNOPTUPOBKN MULLEHEN OT LUKNOTPOHA K ropsiuMM Kamepam.



CBuHel # TpaH%pT;@

AcnekTt Ne1

BabbuTbl (NoAWWMHNKOBLIE
crnnasbl)

CBUHUOBbIE DPOH3bI

CBuHLOBas - KanbLmeBas
nuratypa

[Mpunon (Pb + Sn — TpeTHuUK,
Pb + Tl — noBbIiwaeT
TEenSI0OCTOMKOCTb NOALUNIMHNKOB)

AcnekT No2

{ | ( OcHoBHOE
akennyarauloHHoe |
9TO AeToHaLUMOHHAs/CTONKOCTb)
BbICOKOOKTaHOBbIE 6é1g3|/|Hb|
(goporon cnocod)
OTUNNPOBaHHbLIE DEH3NHbI
(OeweBbIn crnocob)

Pb(C2H5)4 — TeTpasatnn ceunHew

OWCTBO —

ARA



CBUWHLOBbIE aKKyMyﬁﬂprm

CoCTOAT 13 peLléTyaTbiX CBMHLUOBbIX MIacTUH, 3aI'IOJ'IHeI;gHbIX H$CTQﬂ N3 okcuaa
CBUHUA U norpyXeHHbix B 30 — NPOLEHTHYIO cepHyro.glc 10TY. \ A

>
P -

3apsigka

_—

Pb + PbOz + 2H2S04 2 © 2PbS04 + 2H20 ,
Paspsagka =

3BecTHO N Bam?

3a 1 rog aBTomMobunb BbibpackiBaeT 2,5 —

3 Kr cBuHUaA (94). —
HAaRal



MapkupoBka GGH%QB\ .

CHI Pa3BuTthble CTPaHbl

B CHI B HacTosiLiee Bpem4 B pa3Butbix c(rpaHax TaKI/IX Kak
npon3BoadAT 0eH3uHbl: A-72; A-76; AHrnuga,“CtUA v gp. pacn OCTPaHeHb!
A-80; A-91; AN-93; AN-95; AN-98. apyrne mapku BEH3UHOB. ‘1

o  OTUMNPOBAHHbIE « «[llpemnymy - nep|35u71 (TJpT

«  ManoaTmnupoBaHHble (okTaHoBOE 4uncrio 97-98)

« HeaTunuposaHHbIE * «Perynsp» - BTOpoun copT

— (okTaHoBoe 4uncrio 90-94)

—3umnnd  «Cynep» (OKTAHOBOE YMCIO

99-102)

a72- I
A76- |

AL-93 - D N3BecTHO N Bam?
B pa3BuTbIX CTpaHax
Al-98 -

STUANPOBaHHLIN BEH3MH HE UCMOSb3YETCS.
Haran
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Ha ocHoBaHUM faHHbIX MHOTonieTHUX (1982-1995 rr.) Ha6nmg?<Hmﬁ cvﬁ:f Mbl|

JlokarnbHble aHOMarnumn BbICOKUX 3Ha4YeHuin BbinageHuin ceuHua (30-600 kr/kv? B

(N
S
=

KOMMIEKCHOTO hOHOBOTO MOHMTOpYMHIa Pocrnapomera (CK®M) cpesHeroaoBsble
3Ha4YeHst KOHLEHTPaLUN CBUHLA B aTMOC(epe (hoHBBbIX paiioHoB Paccuu

COCTaB/IAOT; N 'l

- 2,5-16 Hr/mM3 - Ans ueHTpasibHOI YacTu EBpOI‘Iel/ICKOVI Teppl/ITOpI/II/I P n (ETP);
- 0,8-13,2 Hr/M3 - 0NN HOXHbIX paioHoB ETP; —
- 1,5-4,4 Hr/m3 -gna Cnovpu;

- 5-19 Hr/m3 -pna JanbHero BocToka.

rofl) OTMEeYaloTCH Ha TEPPUTOPUSX, NPUMEraoLLNX K KPYMHbIM
NPOMBILLMNEHHBIM LIeHTPaM YEepHOW M LIBETHON MeTannypruu.




Jiutocpepa. %\ S

L7\
YBenuyeHne cogepxaHusi CBUHLA B NOYBE, Kak npei nno, HO e Bcerna,
BEOET K ero HakonmneHuo pacTeEHUSIMN Kak Ha pFl3HeHHb K MO4Bax, Tak
M NOYBaX ECTECTBEHHbIX FEOXUMUYECKMX aHOMAFINIA. B cooTBelcTBMM C 3TUM
codepkaHue CBMHLA B pacTEHUSIX, BblpalleHHbIX Ha NoYBax N
MEXaHN4YeCcKoro coctaa (MecyaHblX U cynecdaHblx) koneodnen
0,96 mr/kr; B no4yBax TaxenocyrnmHucTbiX (¢ pH < 5,5) 0,22-0,96 mr/kr; B
noyBax TXKenocyrnnMHUcTbIX (¢ pH > 5,5) B 6onee wnpoknx npeaenax
0,34-7,0 mr/kr.




I'Mﬂpoccbepa,%\.\ SR

CBUMHEL B PEYHbIX BOAax COOEPXKMNTCS KaK BO Bssectx, TaKQI/I B PacTBOpPMMOWN
cpopme. [1na 6onbLIMHCTBA BOAHbLIX 0OBLEKTOB Ha Tepputopun Poccum
KOHLIEHTpauums cBnHua coctasnsaet 1,5-6,5 MKF%, 4YTO He npeBpILaeT
npuHATLIX B Poccum canuTapHbix Hopm (MNOK). Beicokee cone aﬁme
CBUHLA B peyHbIxX Bogax (45-90 mkr/n) HabniogaeTtcs B TeEX CT
ocyLlecTBngeTca cbpoc cBMHeLcoaepKaLMX CTOYHbIX BOg, —
NPOMBbILLNEHHBIMU NPpeanpuaTusaMm (Hanpumep, ropogos HabepexHble
UenHbl, Tonbsattu, Camapa, Cbi3paHb 1 Ap.) Ha p. Bonre.

Haran



