OIIBIT UCITOJIb30BAHUA BUOVMHKEHEPHBIX COOPYKEHUI B
POCCHUH U KHP U ITMHIUIIBI PACUYETA ITPU OYUCTKE
JAPEHAKHOI'O CTOKA

I'nazynoBa U.B'., Yoy eiirens’
1. T'HY BHUUT'uM Poccenpxo3akagemuu, r. MockBa, Poccus,
2. ®I'OY BIIO MI'VII, r. Mocksa, Poccust

Ha cosemanun y Ilpencemarens IlpaBurensctBa Poccuiickon denepanun
ropoae Pocrose-Ha-Jlony (mpotokon ot 15 utons 2008 roga Ne BII-TI9-11) nmpu
pacCMOTPEHUH  BOIPOCOB  MOBBIMICHHUS A(PPEKTUBHOCTH W OOecIeueHUs
KOMIUIEKCHOTO HCIIOJb30BaHUsl BOJHBIX pECYypcoB B P® mNpUHATO pelICeHHE O
pazpabotke Bomnoit ctparern P® na nmepuoa no 2020 ropa, ompenenstoien
OCHOBHBIE HAIpaBJIEHUs AEHCTBHI MO COBEPIIEHCTBOBAHUIO CUCTEMbI YIPABICHUS
B cdepe HCIONb30BaHUS, OXPAaHbl BOJHBIX OOBEKTOB, PAa3BUTHUS U MOJACPHU3AINI
BOJIOXO3SIICTBEHHOI0 KomIuiekca PD, ¢ yueToM MHTEpPECOB pa3jIMYHbIX KaTEropui
BOJIOTIOJIb30BATENEH, B TOM YHCIE BOJOMNOJB30BATEIEH arpoOnpOMBIIIIIEHHOTO
koMmiuiekca. Ilo  oObemy  BojomoTpeOjieHUss  TOJBKO  MEITHOpPATUBHO-
BoJlOX3siicTBEHHbIM  KomIuiekc  AIIK  3aHuMaer Tperbe MecTo  MOCHE
IPOMBIIUIEHHOCTH U KWIMIIHO-KOMMYHAJIBHOTO XO03siicTBa. MenuopaTuBHO-
BOJIOXO3SIMCTBEHHBI KOMIUIEKC Poccnu nipeacrtasieH 9,1 MiH.ra MeMopupyemsbIx
3eMelb, B TOM uuciie 4,3 MiaH.ra oporiaeMbix ¥ 4,8 MIIH.ra OCyIIeHHBIX C OOIen
0aaHCOBOM CTOMMOCTBIO CUCTEM BceX popM cobcTBeHHOCTH 350 Mutpa. pyOmeit.

Cocrosinue cuctem BogootseaeHus: B AIIK He cOOTBETCTBYET COBPEMEHHBIM
TpeboBanusM. lleHTpanu3oBaHHyr0 KaHanu3auui HUMEIOT 3%  CenbCKHX
HACeJeHHbIX MyHKTOB. CHUCTEMBI YyJajieHusi, 0OpabOTKM U MCIHOJb30BAHUS
KMUBOTHOBOJTUECKHX CTOKOB HYXJAIOTCS B BOCCTAHOBICHUM W TEXHUYECKOU
MOJIEpHU3ALIMM. 3HAUYMUTENbHAS YacTh MEJIMOPATUBHBIX OOBEKTOB HYXKIAETCS B
PEKOHCTPYKLIMM M MOJEpHU3alMK. boiiee 2 MIH. ra OpoIIaeMblX M OCYLIEHHBIX
3eMeNb HAXOAATCS B HEYJOBIETBOPUTEIILHOM COCTOSIHUM.

B cocTtaB meponpusThM 1JIs pEILIEHNs] CTPATErHYECKUX 3a1a4:

[loBbIlIEHHE KayecTBAa OYMCTKM CTOYHBIX BOJ Ha 0a3e palOHAJbHOTO U
SKOHOMHOI'O HCHOJIb30BAaHUS BOJIBL;

Buenpenue BbICOKOAI((GEKTHUBHBIX M JKOJOTMUECKH YHCTBIX TEXHOJOTUH
OUMCTKH U 00€33apa’KuBaHUsl BOJIbI;

[IpumeHeHne  TPOTPECCUBHBIX  METOMOB  OYMCTKH, O0pabOTKH U
00e33apakuBaHUS BOJIBI;

Co3manue 3aMKHYTBIX CHCTEM BOJOIOJIB30BAaHHMS HAa OCHOBE TEXHOJIOTHMU
pEryMpoBaHus KadecTBa M BHYTPHUCHCTEMHOI'O MCIOJIb30BAHUS KOJJIEKTOPHO-
JPEHAXKHBIX BOJI.

OnpIT NpUMEHEHHUS] OMOMHIKEHEPHBIX COOPYKEHUHM, HAKOIIJIEHHBIM BO MHOTHX
CTpaHaX, IIOKa3bIBaeT LIMPOKUE BO3MOXKHOCTU U BBICOKYIO 3((HEKTUBHOCTD
ucnosib3oBanuss BUC s pa3nMuHBIX BOJOXO3SIMCTBEHHBIX I1IEJIEH, TaKUX KakK:
OYMCTKA U JTOOYMCTKA CTOYHBIX BOJ PA3JIMYHBIX YYACTHUKOB BOJIOXO3SMCTBEHHOIO
KOMIUIEKCa  (KOMMYHaJbHO-OBITOBBIC, >KMBOTHOBOJYECKHE, IPOMBIIIICHHbIC



BO3BpaTHBIE BOJIbl, OYUCTKA JPEHAXHOTO CTOKA), JJIi BOAOOIOATOTOBKH BOJbI
nepen nojadei MOTpeOUTENIo, NIl BbIPAIMBAHUS PBHIOBI B PHIOHBIX MPYIAOBBIX
XO35MCTBAaxX, M OYMCTKM PACCPENOTOUYEHHBIX CTOKOB, OPraHM30BaHHBIX
NIOCCEMHBIX M  JIMBHEBBIX CTOKOB, a TakXke [UIi  BOCCTAaHOBJICHUS
CaMOYHUCTUTEIBHOM  CIIOCOOHOCTH  MPUPOJHBIX  BOJHBIX  OOBEKTOB  MpH
BOCCTaHOBJICHUH BOJIHBIX M HNPUOPEXHBIX NPHUPOAHBIX KOMIUIEKCOB. biaromaps
xopotei 3(pQPEeKTUBHOCTH OYHCTKH OT 3arpsi3HUTENCH TpH CHIBHOW Harpyske,
xopoiuen 3p(HEeKTUBHOCTH PETYIMPOBAHUS KIUMAaTa, YIYUIICHUIO SKOJIOTUYECKOTO
COCTOSIHUSA, JELIEBU3HbBI 3KCIUIyaTallud U IPOCTOTE PEMOHTA, MOCTENEHHO OHU
HAYMHAIOT MPUMEHSATHCSA B 00JIACTH OYMCTKU CTOYHBIX BOJI, TPOMBIIIICHHBIX BOJI,
XO3AMCTBEHHBIX W JKMBOTHOBOJYECKHMX CTOKOB, 3arps3HEHHBIX BOJ  peEK,
IIOCCEMHOT0 CTOKA, I JTOOYHMCTKM CTOYHBIX BOJ M3 OYUCTHBIX COOPYKEHHUU U
IIPU BOCCTAHOBJIEHUH MPUPOAHOUN CPEIbI.

B xo7e »BOIOIMHN pacTUTENBHOCT BhIpaboTaia psiji 3alIUTHBIX MEXaHU3MOB,
U €€ MPUCYTCTBUE CIIOCOOCTBYET PA3NIOKEHUIO MHOTMX XUMUYECKUX COCIUHEHUM.
Boigensis opraHOreHHbId KHUCIOpOJ U a’pupys Boay, BBP cmnocoOctByer
OKHCJICHUIO OpPraHMYEeCKUX BEIIECTB OaKTepUsIMU, OJIHOBPEMEHHO HCIONb3Ys
IOJIyYEHHBIE MPOAYKTHI paclajga Uil CBOEH >KU3HEIEATEIBHOCTH. B HEKOTOpBIX
Clly4asiX CTeNeHb yJNaJeHHs OPraHUYeCKUX MpHUMeced ¢ MOMOIIbI0 MaKpo(UTOB
BBIIIIE, YE€M IPU HCIOJH30BAHUU MPOMBIIUICHHBIX METOJIOB OYHMCTKH BOJBI B
a’poTeHkax. MHorjga ypaercs yMEHbBIIUTh OOIIYyI0 OHMOT€HHYIO Harpys3Ky Ha
BoaoeM 110 47 %. Hanpumep, B ogHOM U3 naryH ozepa busa (SInoHus) KOJIUYECTBO
obmero azora ObL10 cHWKEHO Ha 38,5 %, obmero dochopa — Ha 93,0 % oT HxX
rOJIOBOTO MOCTYIUIEHHSI C OBITOBBIMU CTOYHBIMH BOJIAMHU.

[To pynkumonanbHoMy HazHaueHUto BUC nenarcsa coopyxeHus Ha:

1) coopyxeHus IpeAHa3HAYCHHBIC JIJISI OUUCTKH CTOYHBIX BOJI: OOTaHUYECKHE
IUIOLIAAKHU, Ouorpy bl ¢ mocagkamMu BBP, nckyccTBeHHO 3a005104€HHBIE YUACTKU U
OMOMHXXEHEPHBIE COOPYIKEHHUS 10 PETYJIMPOBAHUIO KAU€CTBA BOJBI U

2)  coOpyXeHus IS YIyYIIeHUS  KadecTBa  MPUPOIAHBIX  BOJ
buTOPUIBTPALIMOHHBIE YCTPOMUCTBA U PA3IMUHbIE BUABI OHoriaTo (puc. 1).

B GonbmmHcTBe cinyyaeB BBP mpeacraBieHa TpOCTHUKOM OOBIKHOBEHHBIM,
pOro30M Y3KOJHCTHBIM M IIMPOKOJIMCTHBIM, KaMbllIOM O3€pHbIM. boTaHuueckue
IUIOIIAJIKM HAlIM MTPUMEHEHUE B OCHOBHOM JUISI OYMCTKHA M JOOYUCTKH CTOYHBIX
BOJI TOPHOAOOBIBAIOLIEH M XUMHMUYECKOW MPOMBINUIEHHOCTH. CTeneHb OYHUCTKU
BOJIbI OT COEAMHEHMI a30Ta Ha TaKMUX IUIOIIAJKaxX Kojebyercsa B mpeaenax 2,5-97
%, ot Tskenbix mMeTaioB — 14-90 %, oT HehpTH M HEPTEHPOAYKTOB MONKET
nocturath mouta 100 %.

C 1967 r. ®upma AKNA (Uranus) npumenser bUC s ouuctku
MPOU3BOJCTBEHHBIX CTOYHBIX BOJ MNPEINPUATHA CIECHUATU3UPYIOMUXCI Ha
IIPOM3BOJICTBE KpacUTENed M JIPYyIMX MNPOAYKTOB opraHudeckord xumuu. [locie
IPEIBAPUTEILHON OYMCTKU CTOYHBIE BOJIbI, IOJBEPrarOT KOHTAKTHPOBAHUIO C
TPOCTHUKOM, YEMEPHUUEH, KaMbllIOM, MHOTOJETHUM, IUIEBEJIOM H JPYTUMHU
Makpodutamu. B pesynbrare ounctku Ha 30% BIIK u Ha 45% XIIK.

Haubonee pacripocTpaHeHbl pa3inyHble THUIIBI OMOMHKEHEPHBIX COOPYKEHUM
B I'epMaHuM — Kak CaMOCTOSITEJIBHBIE COOPYXEHUSI UM KaK COCTaBHAas 4YacTb



JIPYTUX OYMCTHBIX ycTaHOBOK. B I'epmanuu BUC nepBsiif pa3 Obui TpUMEHEHBI B
ropone Othfresen B 1974 rony. B mnocénke Kifleg ropona Schurtannen B
['epmanuu, B KoTOpoM mpokuBaeT 13 cemeil , 70 4enoBeK, CTOYHBIE BOJIbI
ouniarotcss ¢ nomouipto 4-x BUC. Ilepen ounctkoit Ha BUC, Boabsl mpoxomsT
MpeIBapUTEIbHYI0 OYHCTKY Ha cenThkax. B kuiom paiione B ropone Luebeck B
['epmanwmii, cTouHbIe BOJBI CHayaja MOCTYMAIOT B MEPBUYHBIM OTCTOMHUK, YTOOBI
YCTPaHUTh KPYIHBIE TBEP/IbI€ BKIIOYEHUS, )KUPHI U Maciia, TOTOM BOJa HacocaMu
nogaercs B BbUC pgnsa moounctku. PacturensHoctsB BUC - TpocTHHK, mociie
npoxoxaenuss BUC Boasl nMeroT manoe coiepxanue azora u gocdopa, Boga Ha
BbIxozie n3 BUC MokeT moctynaTh B IPY/l U UCIOJI30BATHCS ISl TOJIMBA 3€JICHBIX
HACAXXJACHUU MOCENKA.

bakTepunuiHple CBOMCTBA KaMbIllla O3€pHOTO MOCIYXWJIM OCHOBaHUEM st
MOCTAHOBKHM OMBITOB MO MCIOJIb30BAHUIO €r0 JJI OYMCTKH NUTHEBOW Bojbl.. Ha
ocHOBe ombITOB B TI. Kpedenbn co3mana mepBas yCTaHOBKAa IO MOATOTOBKE
NUTBEBOM BOJBL. Mexay TEepBOM CTYNEHbIO OYMUCTKM (OTCTauBaHHE U
KOaryJMpoBaHuEe) U TpeTbel (MOouBeHHOE (MIBTPOBAHUE) CYLIECTBYIOT MPY/BbI,
3aCa)KEHHbIE KaMBbIIIOM C BOJI0oOMeHOM B 12...14 cyT. [logoOHbIEe yCTaHOBKH yKe
cymiecTBytoT B r. bepnune (p. [llnpee) u Ha BOAHOM CTaHIIMKM yTOJIBLHOIO OacceiiHa
Cesepnoit Becrdanuu (I'enbceHKUpPXEH).

B CHIA no pganneiMm 1. Puna, P. bactuana, B. J[>xeBena (1979 r.) npu
UCIOJIb30BaHUM MakpopuToB ynansercs 60 - 90 % B3BemeHHbIX BeuiecTs, 40 -
90% coenunenwuii azora, 10-50 % coenunenuit pocdopa, bIIKs cunxaercs na 70 -
96 %. Jlna oumctku 4,5 ThIC. Ky0. M BOJBI HMCIOJIB30BaHBI OT 12 10 24 ra
OPUPOAHBIX 3a00J0YEHHBIX Yy4acTKoB, 9,2 u 14,8 ra ydacTKoB, YCTPOEHHBIX
crenuanbHO JUIsl yiayduleHus: kadectBa Boibl. MccnenoBanue BUC B Amepuke
HA4yajoCh B BUJIE JKCIEpUMEHTa B ropojae Luisiana, Wolverton B 1993 rony, B
roponax Santee B 1985 rony u Gersberg B 1993 rony u T1.1.

B Poccun vHTEpECeH ONBIT MpakTHUecKoro ucrnoisb3oBanus bBUC B ycnoBusx
Cpenanero VYpana B BUAEC MNPOTOYHOTO OHOJOTHYECKOTO TMpyAa B KadyecTBE
COOPY>KEHHUSA 1O JOOYUCTKE OMOXMMUYECKHU OYMILEHHBIX T'OPOJCKUX CTOYHBIX BOJL
OT B3BEILIEHHBIX BEUIECTB, OCTATOYHBIX OPTraHUYECKUX BELIECTB U COEAMHEHUI
azora. ['opoxackue crounsie Boabl Ha 70% COCTOSIIA M3 XO3SIHCTBEHHO-OBITOBBIX U
Ha 30%[/u3 NpOMBINUIEHHBIX CTOYHBIX BOJA. OCHOBHBIE MapaMeTpbl Npyja:
wiomanb 125 ra, nnuna 2300 M, mmpuna 540 M, cpeansia riayouna 2,3 M, 00beM
2,87 MiH M, ckopocTth TedeHus Boasl 0,001...0,002 m/c, mpoaoHKUTEITHHOCTD
npeObiBanus Bojbl B npyAy 10...15 cyT, Harpy3ka mo OopraHu4ecKUM BEIIECTBaM,
BbipakeHHas BenuunHoM BIIKs, okono 3 mr/ra B 1 cyt. Temneparypa BoJbl JIETOM
+18..20 , 3umou +0,8...1,5 . Conepx’aHue B3BEUICHHBIX M JIETKOOKHCIISIEMbBIX
OpraHUYeCKUX BEIECTB, BbIpakeHHbIX BenumuuHol BIIKs, cHmxkanoce Ha 50%.
XapakTepHo, 4To naxe B ssHBape u (epasie BennunHa bIIKs Beixoasiieit Boabl He
npesbllaina 3 Mr/i.
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MOJIOPOKHUKOBYIO, 4Yepeay TpexpasleibHyl0, Kady>KHHUILy OOJOTHYIO, BOJOKpAac
OOBIKHOBEHHBIH, PSACKH, 3JI0JCI0 KAaHAJCKYI0, YTO CIOCOOCTBOBAJIO OYMILEHHUIO
BOJIbI HE TOJIBKO JIETOM, HO M 3UMOM 3a CUET KU3HECHOCOOHOCTH MPUKPETIICHHBIX
Y YKOPEHUBILUXCSA PACTEHUM.

BonmooxpaHHbIE  KOMIUIEKC, COCTOSIIIMM M3 JBYXKAaCKaJHOM CHUCTEMBI
CHenuaibHbIX IPYJAOB - OTCTOMHMKA-JAECTPYKTOpa U cTabuiM3aTopa, pazpaboTaH
Ha BCK-4 (4-1 ouepeap boisbmoro CraBpomojbCKOro KaHaja) B IMOMME pPEKU
Mokpas byusona. IIpoekTom npeaycmMOTPEHO CTPOUTEIBCTBO CEMU KOMIJIEKCOB C
OMOJIOTUYECKON OYMCTKOM JPEHAXKHBIX BOJ C LEJIbI0O WX HCIOJIb30BAHUS IS
opouieHus u 3amuThl peku Kyma ot 3arpsizaenus (A.C. BoponkuH, FO.T. Jlomakos
u ap., 1984).

C  wucnonp3oBaHueM  nepuduToHa  pazpaboTaH  OMOACCUMUIIATOP,
MPEACTABIISIONINN CHCTEMY JOTKOB Ha cOpocHOM koiektope (M.A. I'ymain, 1986).
buoaccumunstop Obul BHeapeH Ha IV ouepenu bonbimoro CraBpomnonbcKoro
KaHana. Pa3paboTaHHble KOHCTPYKIMH HE TPEOYIOT JOPOTOCTOSIINX MaTEPUAIIOB, U
JUISI OKCIUTyaTaluu He TpeOyeTcsl SHEPTHsL.

B Poccum B mocieaHee JecATWIETHE TMOJYYHIA pPAa3BUTHE TaOMOHHBIC
OUKCTHBIE QUIbTpPYIOLIUE cOOpykeHusd, coznaBaemble HIIO «Dxonmanmmadr» mis
OUNCTKH JI0XKJIEBBIX, TAIBIX U MOEYHBIX CTOYHBIX BOJ, HOCTYHAIOLUIUX C TIOPOAKHOTO
nosotHa. B 1997-1998 rr. npu pekoHCTpykuuu MOCKOBCKOM KOJIBIEBOM
aBrojioporu Obula coO37aHa CHUCTEMa OTBOJAa M OYMCTKM CTOYHBIX BOJ C
aBTOJOPOKHOTO TOJOTHA JUIsl 3AIlUThl IPAKTUYECKH BCEX IEPECEKAEMBIX
KOJIBIIEBOM MarucTpaibio BOJAHBIX OOHEKTOB.

B panbHeiiieM raOMOHHBIE OYMCTHBIE (PUIBTPYIOUIUE COOPYKEHUS ObLIU
IOCTPOEHbl BO MHOTMX MECTaXx MOCKOBCKOI'O peruoHa: Ha JleHuHrpaackowm,
Kuesckom, OcCTalIKOBCKOM WIOCCE, MPU COOPYNKEHUH TPETHErO TPAHCIOPTHOIO
konpla . MockBel Ha bopoBckom u KueBckoM miocce, mpyasl ¢ KyJabTypou
SUXOPHUM TMPUMEHSIOTCS ISl OYMCTKM CTOKA CHErOIUIaBUJIBHBIX 3aBOJOB B T.
Mockae.

Paznuunpie  BuAbl  OuOIMIATO ObuTM  uccienoBaHbl B MHcTHTyTE
ruapoouonorun AH YCCP u BHUMUBO B 1975-85 rr. u peanu3oBaHbl NpU
ctpoutenscTBe Kananma JlHemp—[onOacc. McneiTanne WHPUIBTPAIMOHHOTO
OMOIIaTO TPOBEICHO HA OMNBITHOM TMOJUTOHE B paiioHe OpeabKOBCKOTO
Bojoxpanunuma (kanan Jlaenp - Jlonbacc) i OYMCTKH  KOJUIEKTOPHO-
JPEHAXHBIX BOJ M TOBEPXHOCTHOIO CTOKAa, CHW)XEHHE a30Ta MO0 AaMMHUAKY
coctaBuio 80 - 95 %, o Hutparam - 85 - 97 %. WccienoBanus nokasaiu, 4To 3a
cYeT MHQWIbTpALMU Yepe3 TPYHTbl CTENEHb OYMCTKHM MHoBblmanach Ha 20 % mo
CpPaBHEHHIO ¢ OOTaHMYECKMMH IUIOIIAJAKAaMH, OEperoBbIMU U PYCIOBBIMH
ouomaTo.

B Kwurae uccnenosanue bMC Haudanochk B epuoji 7-0ro MSITUIETHETO IJIaHa
(1986-1990). B ropoae Tsubizuub noctpounu nepsoe bUC B 1987 rogy (60000
M3 , 1400 M3CYT , PaCTUTEIBLHOCTD - TpocTHUK) ; B Ilekmae moctpommm BUC s
OYHCTKH CTOYHBIX BOJ U3 ropoa (10000 v, 500 v /cyT); n B ropoae II3HBSKIHE
noctpousii BUC st ouricTku Boabl U3 nocesika HaceideHueM 7000 yenoBek B 1990
rogy (8400 ° , 3100 wm’/cyr). Bce cOOpYXeHHS MOKAa3alH XOPOLIYEO



3 PEKTUBHOCTD.

OObruHO cnabo 3arpsi3HEHHas: BOJAA BKIIOYACT BOJBI, BBIXOIAILINE U3
OUYUCTHBIX COOpPYKEHUH. DTO BOJa COOTBETCTBYET KAuyeCTBY MEXIy IEpBOil
HOpMO# (A) U TpeTbeit Hopmoii (Tabut. 1).

Tabmumal - HopmatuB cOpoca MOMyCTHMOW KOHIICHTPAIMM 3arps3HEHHBIX
BoA, mMr/i. (Hopmarussl Kurast)

3arpssHAoIue 1 HOpM. 2 HOpM. 3 HOpM.
BCILECTBA Hopma A Hopma B
1 BIIK 50 60 100 120
2 | XIIK 10 20 30 60
3 B3Bemennrle BemecTsa 10 20 30 50
4 | )KuBOTHBIEC U paCTUTENbHBIE 1 3 5 20
Macia
5 | Hedtp 1 3 5 15
6 Annonnsic ITAB 0,5 1 2 5
7 | O6wmuit a3or 15 20 - -
8 | NHy4 5(8) 8(15) 25(30) -
9 O6mmit pocdop 0,5 1 3 5
10 | et 30 30 40 50
11 | pH 6-9 - - -
KonuvecTBo dexanbHbIX
12 | kumeuHsIx OaKTEepUid,IITYK/ I 10° 10* 10* -

[ToBepXHOCTHBIE BOJbI, CTEKAIOLIME B O3€pa U PEKU C TEPPUTOPUHU U T...
WNHbiMu crioBaMu, XOTs COPOCHI BOJBI M3 HECKOJBKHX OUYMCTHBIX CTaHIUU YKe
JOCTUTJIM HOPMBI cOpoca, 3T BOJBI JJIS O3€P U PEK ClIE SIBISIOTCA TPSA3HBIMU
BOJIaMH, Harpy3Ka Ha peKy MPEBBIIIAET CIOCOOHOCTh CAMOOYMILIEHUS PEKH.

B cany "Tyn I[3sup" npoBuHiuu LI[3sHCY, cTOYHBIE BOABI COOMpAIOTCS
COPTUPOBOYHBIMH MOJ3EMHBIMH TPYOUATHIMU CETSIMH, OCAKIAIOTCA B IMEPBUYHOM
OTCTOMHMKE, MOJAIOTCSI HACOCAMM, PABHOMEPHO NOJAOTCA HA noBepxHOCTh BUC,
UHOWIBTPYIOTCS TOJ JCHCTBHEM CHJIBI TSDKECTH, IOCTE MPOXOXKACHUS Yepes
OCHOBaHME coopyxkeHus W BBP, BbITekaroT uepe3 apeHaxxHbie TpPYyOBI, WIIHI,
KOTOpbIE nocie 00paboTKy BhIMAPUBAIOT U UCIOIb3YIOTCS MOBTOPHO (puc. 2.).

B ropoxne Jlaoxs ects mpenamnpustre nepepaboTKu He(dTH, B 3arpsA3HEHHOM
Boge XIIK cocraBmser 30000 wmr/i, OwmopasziaraeMocThb OYeHb ciabas, 3TH
3arpsi3HEHHbIE BOJBI MPOXOJAT YEepe3 KUPOYJIOBUTENb, BRIMOIHAETCS (ioTauus, u
3aTeM OHHU IMOJAAIOTCS B aHA3pOOHbIE MPYJbl, YTOObI M3MEeHUTH BennunHy XIIK B
3arpsi3HEHHBIX Bojax. [loToM OHM MOJAI0TCA B 3UMHHE HAKOIMUTEIbHBIC MPYIbI, B
KOTOPBIX KHUBYT BOJOPOCIIH, KPOME TOTO, 3TH MPYAbl MOTYT PEIIaTh MPOOJIEMbI
OUMCTKH, B nepuobl, korna BUC ne padotaer. Ilocne npynoB Boja nocrynaer B 2
BUC, xaxnasiii BUC umeer 8 psgoB TPOCTHUKOBBIX MOCATOK, BpeMs MPEObIBAHUS
Boabl 5,5+11 cyr, »ddextuBHOCTs ynanenus Hedtu Oonbme 80%, a
s dextuBHOCTh cHMXkeHUsS XIIK Gosbimie 70% , KOIMYECTBO BOJABI HA BBIXOJIC
yAOBIETBOpsIeT 2-My HOpMaTuBy cOpoca (KHP).




NePBMUHEI OTCTOPHEE
1 HOCOCHOA CTOAHUA

BHOL CTOUHEX BOQ

MnepPeHdCeHMe MAA

OEPQBOTHA MAQ EUC c© norpyxeHHor
NOBEDXHOCTEN BOAK

MNOTOROM

PHUARTRAT MNOCAe WMAQd TeKdeT

B pEKO
B MEePMUHEI OTCTORHMK CEOP BOLK

Pucynoxk 2 - Texnonoruueckasi cxema padotst BUC

BUC B xumom paiione "Bocrounoe moGepexne" B ropone I HbWKIHD B
Kurae, nns oxpanbl okpy»Karoiiei cpeabl U 5JKOHOMUU BOJHBIX PECypCOB, CTOYHbBIE
BOJIbl TIOCJIE OYMCTKH, MOCTYIAIOT B UCKYCCTBEHHBIC O3€pa WU Jisi O03€JICHEHUS
nocne mnpoxoxaeHus uepes BHC. Becb mpouecc O4YMCTKM NpoW3BOAUTCS O€3
NPUMEHEHUS HACOCOB W  JPYTHX DJHEPreTHYECKUX YCTPOMCTB, CHCTEMA
SKOHOMHYHAs, T03TOMY pabortaer ¢ 2003-0ro roga 10 HACTOSAIIETO BPEMEHH (pHC.
3).

B nposunimu FOupHaubp noctpoeHo bBUC ist 04MCTKU CTOYHBIX BOJ 3aBOJIa
nepepaboTKu pe3uHbl. B 3arps3HEeHHON BOJAE €CTh YAaCTHUIIbl PE3UHBI, YTIEBOJBI,
XKUPbI, PACTUTENIBHON O€JOK, B IpolLecce MPOU3BOJCTBA MCIOJIb3YETCS aMMHAK,
MypaBbuHasi kucioTa. s rapantuu 3(QpQPEeKTUBHOCTH OYHMCTKH, 3arps3HEHHBIC
BOJIbl CHaYaJla MPOXOJIAT Yepe3 OTCTOMHUKHU.

[Tocne 3TOro 3arpsi3HEHHbIE BOABI IMOJAIOT B KaHAJ, B KOTOpoM pactyT BBP,
BpeMsi npeObIBaHUsI B KaHaie 2,5+3,8 cyT, Bpemsi MPOXOXKACHUS Yepe3 OOIIyIo
cucreMy O4MCTKH 3,6+5,5 cyT. KauecTBO BOABI Ha BBIXOJAE YIOBJIETBOPSET 2-My
HOopMatuBy cOpoca, 3ddexruBHocth no XIIK 97,4%+98,8%, mno BIIKs
97,5%+98,8%, no NH3-N 63,9%+88,8%.

O¢ddextuBHocts BUC 11 OYHCTKM  3arpsA3HEHHBIX BOJ  OyMa)KHBIX
KOMOMHATOB TOXe 04YeHb BbicoKas, 3¢ dextuBHOCTh M0 XIIK 96,6%, BIIKs 96,4%,
10 B3BEIICHHBIM BetiecTBam 77,7%.



Pucynox 3 - Bun xuioro paiioHa (MMONHMB 3€TEHBIX HACAXKICHUU MPOU3BOIUTCS
CTOYHBIMHU BOJIaMU, TIpomeAmuMu 1oounctky Ha BUC)

KombuaupoBanusie BUC mpumensitorcs B 00jacTu pHIOHOTO TIPYIOBOTO
xo3siiicTBa. CuctemMa UUPKYJSIIMOHHAs BKIodaeT B cBoM coctaB BUC, priOHble
Npyasl, MOAAOIIMKA KaHan W oTBoaHYyI TpyOy. BUC, naxonmsmeecs psamom c
IPYJIOM, PACHOJIOKEHO B 2 psJa: B MEPBOM CEKIUU KAXKJOTO psha BOAA MPOXOJIUAT
yepe3 BBP u nanee uaet ununpTpanys BoAbl Yepe3 IPyYHT OCHOBaHUS, BO BTOPOH
CEeKIIMM, BOJIa JBWIKETCS CBOOOIHO (TPaBUTAlIMOHHOE JBIIKCHHE), TOJIIMHA
ocHoBaHHus 1-oi cexnuu 80 cM, ToIIMHA OCHOBAHMS 2-0M ceknuu 70 cM. OuuTcka
npoxoaut B 4 stana. Kaxnaplii J1eHb Boja 3ameHsieTcs 2+4 pasza, U BpeMs
npebbiBanus B BUC 3arps3HeHHBIX BOJA cOCTaBisieT Ooibine 8 yacoB. B kanaie
noJiaroIeM ouuiieHHyo Boay u3 bBUC B npya AHO BBIKIIAIBIBAIOT OyJIBDKHUKOM, U
YBEIMUUBAIOT a’paluio. DTa CUCTEMa UMEET 3HAUUTENbHYIO 3P (PEeKTUBHOCTh, BOJA
UCIIOJB3YETCS. MOBTOPHO, YTO OOECINEYMBAET SKOHOMUIO BOJBI M COXpaHEHHUE
KauyecTBa BOJHBIX PECYPCOB.

BUC umeroT mupokue MepcrneKkTUBbl MPUMEHEHUS B MUPE JJI OYUCTKH OT
azota, ochopa, mo XIIX, oT B3BEHICHHBIX BEIIECTB, WJIH IMPH IKOJOTHICCKUX
BOCCTaHOBJICHUSX MPUOPEKHBIX U BOJHBIX SKOCUCTEM.

J{nst ymydieHus U MHTEeHCU(UKAITMN €CTECTBEHHBIX OYUCTHBIX cBOMCTB BBP
U CONYTCTBYIOIIMX €/ OPraHM3MOB, a TAaK)Ke€ KOMOWHHUPOBAHUSI MEXAaHUYECKOH W
OMOJIOTUYECKOM OYUCTKA CTOYHBIX BOJ CO3/AIOTCS Pa3IUYHBbIE KOHCTPYKIIUU
UCKYCCTBEHHBIX OMOMHXEHEPHBIX BOJIOOXPAHHBIX COOPYKEHUH, TJ€ MOTOK BOJbI
bunpTpyeTcss Kak B TOPU30HTAJIBHOW, TaK W BEPTUKAIBbHON Iiockoctu. BBP
3agumaror 100 % akBaropuu COOpPYKEHHMH W MPEACTABICHBl TPOCTHHUKOM
OOBIKHOBEHHBIM, POrO30M Y3KOJIMCTHBIM, KAMBIIIIOM O3€pHbIM. VI3BECTHBI U apyrue
KOMOWHAIMu OCHOBHBIX BHJI0B BBP. Tak, TexHomorws CHM)XEHHS COACpKaHUS
CIIAB B BOme ocHOBaHa Ha COBMECTHOM HCTIOJB30BAHUU TOTPYKCHHOU (dro7est
KaHAJICKasi) M BO3AYIIHO-BOJAHOW (pOro3 Y3KOJUCTHBIM) pacTUTENbHOCTH. [l
TAKAX COOPYKEHUH ITOJYYEHO CHWIKEHHE KOHUEHTPALMM aMMOHHUWHOTO a30Ta Ha



80-92 %, azora HuTpHUTOB Ha 94-99 %, a3oTa HUTpaToB Ha 60-96 %, dhocdaToB Ha
96-99 %, oprannueckux BemecTB Ha 40—80 %, B3BenIeHHBIX BelecTB HA 88—97 %.
Viydianuce Takue 1nokas3areiy KauecTBa BOJbl, Kak LIBETHOCTb U pH.

Kaaccnpuxannss BUC no KOHCTPYKTUBHBIM 0CO0€HHOCTSIM (puc. 4):

1) BUC co c¢B00OAHOI mNOBEPXHOCTBI BOAbI HauboJIEe MIUPOKO
OPUMEHSIOTCS B MHpPE, OHM HMMEIOT TJIUHUCTBIA WIM KaKoW-TuOO Hapyroi
HEMPOHUIIAEMBbI CJIIOH B OCHOBaHMM, Juisi OOpbObI C QuibTpanueidn u
[peI0TBPAICHUS TONAaJaHusl 3arPsI3HAIOIINX BEUIECTB B MOA3EMHBIE BOJIBI.

Knaccudukauma bUC

pycnoBble 6uonnaTo;
Mpenmywmecrs 60TaHMYECKMeE NIOLWALKM,
5 EHHO ¢ ¢MTOd3Mﬂpr3LI,MOHHbI€
BUC co cBoboaHOM | ropusontann | yCTpoiCcTBa; 6Uonpyabl;
NoOBEpPXHOCTbIO bIM NOTOKOM WCKYCCTBEHHbIE 3ab60/104EHHbIe
BOAbI y4acTku, 6MoaccMmmnaaTopbl
MpenmyuiectseHHoO ¢ NHPUAbTpaumMoHHOoE
BUC co cKkpbiTOH BEPTUKA/IbHbIM l» 6MonnaTo c BepTUKaANbHOM
NOTOKOM y
|, TOBEpXHOCTHIO / dunbTpaumen
Boabl (IIB)
MpenmyLuecTseHHo c NHunbTpaumoHHoe
FOPU30OHTA/IbHbIM o
—» 6HuonnaTo c ropu3oHTaNIbHOM
MOTOKOM o
dunbTpaumen
A 4
c Kackag, MHTEHCUBHO
Kom6uHMpOBaHH KOM6uHUpoB APEHUPYEMbIX N/OLWAAOK;
—> ble BUC — aHHbIM NHOUABTPALMOHHOE
ABWKEHVEM | ) 6uonnato c
noToka
KOMBUHUPOBAHHbLIM
ABUXKEHMEeM NOoToKa BoApbl,
BC Buokom

Pucynox 4 — Knaccudukanus bBUC nmo KOHCTpyKTHUBHBIM 0COOCHHOCTSIM

OcobeHHocTu:

a) HEOONBIION CPOK CTPOUTENBCTBA; 0) ASKOHOMHYHOCTB; B) CXOXKECThb C
€CTeCTBEHHBIM JaHAmadToM; c) HemoctaroyHas S(PQPEKTUBHOCTH OUYUCTKH TIO
a3oTy, (¢ochopy W OpraHMYECKHUM BEIIECTBaM; J) OIACHOCTh KOHTAaKTa CO



CTOYHBIMH BOJIaMU B COOPY KCHHH.

2) BUC co ckpbITOH NOBEPXHOCTHIO BOABI. B OCHOBaHMM HaXOAATCS
MHOT'OTIOPUCTBIE CPebl U3 MECKa, TpaBUsl WIM CKAIbHBIX MOPOJ, YPOBEHb BOJbI
MOJIJICP’)KUBACTCS HUKE MOBEPXHOCTH 3€MJIM, (PUIBTPAIIMOHHON MOTOK HAIpaBieH
TOPU30HTAIBHO U MPOXOJUT YEPe3 KOPHEOOUTAEMYIO 30HY.

X MOXHO NPUMEHSTH JIJIS OYUCTKHU OBITOBBIX, TOPOJCKHUX, TPOMBIIIICHHBIX,
XO3SIUCTBEHHBIX CTOYHBIX BOJI U T.1I.

Oco0OeHHOCTH: a) 3arpsA3HSIONIEE BEIIECTBO MEHBIIIE BIUSET HA OKPYKAIOIIUE
Cpenbl;

0) 3aHMMAaeT MEHBIIIYIO0 TEPPUTOPHIO; B) O0bIIast 3PPEKTUBHOCT OUUCTKH;

C) CJIOXHO PETyJIupoBaTh; TI') HeaocTaTouHass 3(P(HEKTUBHOCTh OYHUCTKH II0
azoty u pochopy, uem BUC ¢ BepTUKAIBHBIM TEUEHUEM.

B coopyxeHuun TpPyHT HAxXOAUTCS B HEHACHIIIEHHOM COCTOSHUU, Ha
MOBEPXHOCTH 3€MJIM €CTh CJIOI BOJIbI, KOTOpasi HHPUIBTPYETCS.

Takne BUC 3amumaror Menbme 1/3 mmomanm, 3aammaemor  BUC ¢
TOPU30HTAIBHBIM MOTOKOM.

OcoOennoctu: a) Oonee >(dexkTuBHAsT OUMCTKA MO a30Ty, Qocdopy, HO
HEJ0CTAaTOYHAsl OYMCTKA JJI1 OPraHUYECKUX BEUIECTB; 0) 3arpsA3HsIET OKPYKAIOIIYIO
Cpemy JIeTOM; B) CIOXKHO PEeryJupoBaTh; C) Oojiee BBICOKHE TpeOOBaHUS MPHU
CTPOUTEIBCTBE.

3) KomOunupoBanubsie BUC

Takue BUC coctosiT M3 ABYX CEKIUH, KOTOpbIE COEAMHSIOTCS Ha [IHE,
3arpsi3HEHHBIE BOJBI B MEPBOM CEKIIMH JIBUTAIOTCS B BEPTUKAJILHOM HalpaBlICHUH,
3aTeM IMEePeTEeKaloT TOPU30HTAIbHO O HU3Y COOPYKEHUS U3 OAHOW CEKLUHUU B
JIPYTYyI0, BO BTOPOW CEKIIMU TMOJHUMAIOTCS BBEPX, U BBITEKAIOT M3 COOPY>KEHUS.
Nmeercst BO3MOXKHOCTh HMCIOJIb30BAHMS PAa3HBIX BUJIOB PACTCHUM, YIIUMHSETCS
BpeMsi KOHTAaKTa W MyTh (UIBTPAIMHA BOJBI, YTO YBEIWYUBAET I(P(HEKTUBHOCTH
yIOaJeHUsl 3arpsA3HIONMX BeriecTB. OHM OOBIYHO JKCIUTYaTUPYIOTCS HEMPEPHIBHO
B T€UCHHUE TOfla U UMEIOT BBICOKYIO 3 (DEKTUBHOCTD.

OCHOBHbIE HEJOCTaTKU BOJOOXPAHHBIX COOPYXEHUW, HCIOJIb3YIOIINX
ourcTHble cBolicTBa BBP, — ce30HHOCTh (PyHKIIMOHUpPOBAHUS U HEOOXOIUMOCTH
yOOpKH 3HAYUTENIbHOIO O0bEMa paCTUTENBHOIO Olaja, KOTOpbIii HE Bcerja
IKOJIOTHYECKH Oe3omaceH. Hampumep, pacTeHus, mpouspacTalmline Ha OCajke,
oOpa3oBaBiIeMcsl MPU CMBIBE C TMOJOTHA aBTOJOPOT, KaK M CaM OCaJ0K, UMEIOT
BBICOKMH KJIAaCC TOKCHYHOCTH, M UX yTWIM3alus TpedyeT NpUMEHEHHS
CleMaJbHbIX TexHoNoru. HecMoTpsa Ha mMerommiics onbIT nojiyuyenuss u3 BBP
3€JICHON MaccChl, CEHa, CUJIOCA, TPABSIHOW MYKH M TPaHyJl, a TaKKe BbIpAIIMBAHUS
Ha MEJKOBOJIbSIX pHCa U pa3BeJACHUS PbIO, IIUPOKON MOAACPKKH ITH HAIMPaBICHUS
HE TOJYYWIM BBHJY CJOKHOCTH W HH3KOH S(PPEKTHBHOCTH MPH BBIMOTHCHHUH
HMIMPOKOMACIITaOHBIX padoT.

B  MoOCKOBCKOM yHUBEPCUTETE MPHPOI000YCTPOMCTBA pazpaboTraHa
nporpaMma nojadopa OCHOBHBIX NapaMeTpoB OMOMH)KEHEPHBIX COOPYXKEHUH IS
OYMCTKH  JPEHAXXKHOTO CTOKAa JJIA €ro  MOCJEAYIOUEr0  MOBTOPHOTO
ucnonb3oBanus. [Iporpamma peanuzonana ais [1K na s3eike EXCEL "CW" (BUC).
[Iporpamma mnpeagHazHayeHa JUIsi pacyeTa MapamMeTpoB  OMOMHKEHEPHBIX



coopyxxkeHuii B coctaBe cxeM KMOBO (kOMIUIEKCHOE HUCIOJb30BAHUE M OXpaHa
BOJHBIX OO0BEKTOB). [IporpaMma MO3BOJIIET OCYIIECTBIISITH IMOAOOP OCHOBHBIX
napameTpoB BUC mpu pa3nuuHbIX KOHIEHTpAIUSAX 3arps3HSIONIMX BEIIECTB Ha

BXOJIC B COOpPYKCHHE, OIICHHBATH

paboT u pacxoabl MaTEPUAJIOB.

miomaaun 3€MJICOTBOAA, 00BEMBI 3EMIITHBIX

Tabmuna 2 VYcnoBus npumenenus BUC u OoCHOBHBIE 3KCIUTyaTallMOHHBIC

XAPAKTCPUCTHUKH

ITapameTtpsbl

XapaKTepuCTHKH

1. YcaoBusi npuMeHeHust

1.1.Pexomentyemble TPyHTHI

Ha cnaboBoonpoHUIIaeMbIX TPYHTaX MPH YCTPOUCTBE
COOPYKEHHS B CPEIHE U CHIIBHOBOJOIIPOHUIIAEMBIX
IpyHTax HEOOXOAUMO MPEIyCMaTPUBATh 3ALIUTY
HOJ3E€MHBIX BOJI OT 3arpsi3HEHUs (9KpaHbl,
BOJIOHETIPOHUIIAEMBIE TUIEHKU B OCHOBAaHUU
COOPYKCHHSI)

1.2.YKJI0HBI MECTHOCTH

JI1s1 MHOTOCEKIIMOHHBIX COOPYKEHUI PEKOMEH/yEMbIE
ykionbl 0.04 + 0.08

1.3.I'my6una 3aneranust YI'B

oomee S m

2. JKCIUIyaTallHOHHBbIE XAPAKTePUCTHKH

2.1. IlponomxkuTenbHOCTh IEPUOAA
paboThI

OrmpenensieTcss MEPHOJIOM I'ofia CO CPEAHECYTOUHBIMU
Temneparypamu Oosee (+5 ++7)

2.2. OntuMaisHas
TUApABIMYECKas HArpy3Ka

0.5+ 0.7) M’/M’.cyT

2.3. CKOpOCTh JBUKEHUSA
B COOPYKCHUH

BOJBI

(0.1 =0.3) cm/c
(86.4 +~ 259.2) m/cyT

2.3. Pexomenayemasi TeMmieparypa
BOJIbI U ITOYBbI

netom +18.....+20
(1O He Oonee +40....+50 )
3umoit +0.8...+1.5

2.4. PexxyM OBMKEHUS BOJEI

IIPOTOYHBIN

2.5. Tonmuna TPYHTOBOTO
¢uIBTpa B OCHOBAHUH

He MeHee 0.1 M

2.6. PexxriM HaHOCOB

MIPH CJIOE HAHOCOB TOJIIUHON Oosee 0.1 m
HEO0OXO0anMa OYMCTKA OT WiIa

2.7. mypuHA 1O AHY

3a71aeTcsi pa3MepaMu
pabo4ymnx opraHoB
TEXHHKH IPUMEHSEMOH ITPHU CTPOUTEITHCTBE

2.8. TimyOuHa BOIBI

OTIpEIeNISAETCS B
COOTBETCTBUH C
TpeboBanusimu BBP

2.9. 3a10KeHne OTKOCOB

1:0.25+1:3

2.10. BBIHOC 3arpsi3HAIOIIMX BemecTB puromaccoii BBP

- a30T 668kxr ¢ 1 ra
-docdop 278kr ¢ 1 ra
-IIECTUIIH BT 225Mr/1
-TsIKEJIbIe METAJIJIbI: 80.5 1/ra
0) Mn 15.6 kr/ra
B) Zn 0.6 xr/ra




ITapameTtpsbl XapaKTepUCTHKH

r) Co 0.024 kr/ra

1) Cu 0.36 xr/ra
2.11. PexomeHIyIOUIME YKIOHBI 0.005 +0.02
COOPYKEHUS
2.12.ITmomans aKBAaTOPHH, 10% + 90%
HOKPBITas  PacTCHUSIM B 3aBHCUMOCTH OT THIIA COOPYKCHUS
2.13. pH Bogs! 6+8
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