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METOIMNYECKHE YKA3AHUS T1O CAHUTAPHOM
OXPAHE BOIOEMOB OT 3ATPA3HEHHS CTOYHBIMH
BOOAMHM 3ABOJAOB UEPHOW METAJIJIYPTHUU

Bes merajsa HeT U He MOMXKeT OBITb TEXHHYECKOro nporpecca
HY B ONHOH OTpac/HM HApOAHOTO X03saHcTBa. BOT mouemy Haa
NapTHs NOCTOSIHHO YHAensieT HeocjabHOe BHHMaHHe YyBEJIHYEHHIO
NpOU3BOJCTBA CTajdd, YyryHa, npoxkara. B 1975 roxy BnnsaBxa
CTaju B Hallel cTpaHe goctHrja 140 MJH. TOHH B TOA M 3aMeT-
HO BO3pacTaeT B X NSTHJIETKE ¢ TeM 4TOOB!I NMOJHOCTbHIO MOKPHITH
pacryuipe noTpeGHOCTH HApOJHOrO X035HCTBAa B COOTBETCTBHH C
JOCTHTHYTBIM K TOMY BpEMEHH YPOBHEM TEXHHUYECKOro Iporpecca.

[Ipu aTom cyllecTBeHHOEe 3HaueHHe HMEeT TO, UTO AJIs COBpe-
MEHHBIX MeTaJyprayecKHx 3aBOJNOB XapaKTepHHBl IOTpebJaeHHst
OrPOMHBIX KOJIHYECTB BOJABl M COOTBETCTBEHHO 3HAUUTENbHBIH
cbpoc crounslx BoA. BogomorpebJienue KpyNHOTO 3aBOJA NPOM3-
BOJHTEJBHOCTbI0 10—12 MJH. TOHH CTalM B TOJ COCTaBJseT
250—300 Tbic. M3/yac, mpuueM 3TH PAacCXOfbl UMEIT TeHIEHLHIO
K pOCTY 3a CUET NPHMEHEHHS HOBOH TEeXHOJIOTHH, ILIHPOKOro Hc-
TI0JIb30BAHHUST KHCJAOPOJHOrO AyThbsi, YOOPKH NBLIH B NOAOYHKEp-
HOM MpPOCTPAHCTBE CPEACTBaMM THApocMbiBa W Ap. OfHa JoMeH-
Has neubr ob6bemom 5000 m® maer mo 6000 m® cTroxoB B uac,
a kpynubiit cran 2000 ma ogHoM H3 3aBojoB jgaer mo 30000 m3
2TOKOB B uac.

Bce sTo onpenensier GOMbIIYIO 3HAYMMOCTb CaHMTAPHON OXpa-
Hbl BOJOEMOB OT 3arps3HeHHsT UX CTOYHBIMHM BOJAMM IPeIIpHS-
THA MeTaJulypruyeckoil npombimieHsocTd. Ilocaenusis, xak wus-
BECTHO, NpeicTaB/sieT co00fi KOMIJIBKCHYIO OTpaciab TAXKesoh
MPOMBIHIIEHHOCTH B COCTaB KOTOPOH, HapslXy C COGCTBEHHO Me-
TaJIyprHYeCKHM H[POU3BOJICTBOM, BXOISAT TaK XK€ KOKCOXMMHYE-
CKOE H Kese30pyaHoe.

Hacrositune MeToaH4YeCKHE yKa3aHHsl OTHOCSATCS K CaHHTap-
HOM OXpaHe BOLOEMOB OT 3arpsi3HEHHSI CTOYHHIMH BOJAMH TOJbLKO
32BOJIOB YCPHOH MEeTaJNyprHH, UMEIOLUIMX CaMOCTOSITeJbHOE 3Ha-
yeHHe. DTH NPEeNNpPUATHS XapaKTepHbl CBOMM TEXHOJOTHYECKHM
pexuMoM, o6pa3oBaHueM OOJbIIHX OOBEMOB CTOYHBIX BON H HX
crHelH(PHYIECKUM COCTaBOM.



Ycnosus o6pasoBanus u ¢GpU3uKO-XMMHYECKAs XapaKTepPHCTHKA
CTOYHbIX BOJ, METa/lyprudecKHx 3aBOJOB

Okoso 3/4 obuero norpebnenust BOAB MeTaIyprHUeCKHX 3a-
BOLOB PACXOLYETC Ha OXJIaXJeHHe MPOIYKTa, KOHCTPYKTHBHBIX
3JIEMEHTOB MeTaJUTyprHUecKHx mneueil W mamuH. Ecaun Bona Hermo-
CpeACTBEHHO HE conpuKacaeTcs ¢ MOoCNeNHHMH, TO OHA TOJIBKO
HarpeBaeTcsl, B NPOTHBHOM CJyyae HapsAy C NOBHIIEHHEM TEM-
nepaTyphbl BOAbl OHa TaKXKe 3arpsi3Hsercs.

CTouHble BOJBI COBPEMEHHOr0 MEeTaJIyprHyeckoro 3aBoja
(opMHDPYIOTCA M3 OTHEJbLHBIX LEXOBBIX CTOKOB, KOTODBIE BO MHO-
TOM Onpefe/fioT pacxof o6Le3aBOACKOrO CTOKa H ero KauyecT-
BeHHbIEi cocraB. Hanbosibiiee KoaHueCTBO CTOYHBIX BOJ 0Opasy-
€TCs B OCHOBHBIX IleXax — JOMEHHOM, TNpOKAaTHOM M cTaJjemnJa-
BHJIBHOM.

Bo Bpemsi nomMeHHOTO mpouecca BBLIMJIABKH YyryHa Bb Opachbl-
BaeTCsi ras, KOTOpbI YHOCHT ¢ co6oit 10 20 u Gosiee rpaMM INbLAK
Ha | M3 rasa, yro HHOrZa coorsercTByeT 1/5 Bcero xoJimuyecTBa
3arpy»eHHoii B mwaxrty pyabl. [losToMy OH mojBepraercs O4uCT-
Ke B CKpyfepax — CYyXHX NbLIEYJOBHTEJAX, Ile 3alepiKHBaeTcs
Jo 70% nblaH, a TakKXKe TOHKOH OYHCTKe B Je3HHTErparopax,
WM 3JEeKTPOMHIbTPAX; BOJA yBJeKaeT 3a coboil MeXaHHYeCKHe
npuMecH (YacTHIBl PYyJAbl, KOKCAa H H3BECTHSKa) M XHMHYECKHe
coennnenns (oysabdaTh, XJOpHAb), a Takke rassl. Ha 1000 m3
oupuiaeMoro rasa obpasyercss 4—6 M3? CTOYHBIX BOMA, HJH OKOJO
20 M3 Ha | T yyrysa. CTOKH OKpalieHbl B KpacHO-OypblH, TeMHO-
Cephlii /M KOPHYHEBBIX LBeT ¢ TeMmiepatypoil nopsaxka 40—50°
IJISi HHX XapaKTepHO BLICOKOE COJepXKaHue B3BEUIEHHBIX BEIUECTB
3a CyeT 4acCTHI| NMbIK, nonajawpuleil u3 rasa B Bonay (ot 1000
no 4000 mr/a).

C moBbllIeHHEM JLaBJeHHS Bo3ayxa (AyThsl) NOJ KOJOIIHH-
KOM IIOMeHHO# meuM, a Takxke npu oborallieHuH Bo3ayxa (mepex
nojaveffl ero B Meyb) KHCJIOPOAOM H NPHPOJHBLIM rasoM, KOJIH-
YeCTBO BBIHOCUMON NBUIH H KPYMHOCTh €€ YacCTHIL yMeHblllaeTcs.
Bosbloil JHCNEPCHOCTBIO OTAHYaeTCs TakKXKe Nbljib, o6pa3syiolla-
sicsl NpPU BHIJIAaBKe (PeppoMapraHueBoro yyryna. B oTiuuyme or
CTOYHBLIX BOJ IPOH3BOACTBA NpPENeJbHOIO H JHUTEHHOro YyryHa,
tdheppomMapraHieBoe NPOH3BOACTBO HMeEET eule Ty OCOGEHHOCTD,
yTo 0o6pasyiolinecs CTOKH CONEpPKAaT BHICOKHE KOHIEHTpalHH He-
pPacTBOPHMBIX M PAacTBOPHMBIX LHAHHJOB, a TaKXKe POJaHHUCThiE
COeUHEeHHST H aMMHaK.

B nomenHoM uexe oOpa3yloTcsi TaK Ke 3arps3HEHHBIE BOJbI
OT TNOAOYHKEPHLIX NOMElleHHl, rpaHyJsiiid NIOMEHHOTo IIKaJa
¥ pasJUBOYHHX MammuH. IIpH TpaHCIOPTHPOBKE, I'POXOYEHHH H
IO3UPOBKE WIMXTHl B TMNOKOYHKEPHBIX 3CTaKalaX BhIIGJSETCS
NBLIb ¥ MPOCLINAETCd HEKOTOpOe KOJHYECTBO MaTrepHaJa Ha IoJ,
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KOTOPBHIA yOHPalOT BOAOH OMBIBOM U3 RblPpUaThIX TPYS M comen.
Ofmee KOJHYECTBO CTOYHBIX BOJ 06pas3yiomiMXCs OT OMBIBA OCHI-
nu u Inbevin cocrasdasier 300—360 Mm%y Ha KaXKIyi0 JOMEHHYIO
neub, MM okoJsio 2 M® Ha 1 T BeHIaBaseMoro uyryHa. CTOKM
3arpsi3HEHbl TOJbKO MEXAHHYECKHMH IPHMECSIMH — MEJOYbIO ar-
JjoMepara B BHAE KyCOUKOB PYJbl, KOKCA H H3BECTHAKA, KOHUEH-
TpalHsi KOTOPLIX COCTABJsSET 2 rhi, ¢ nopbimesuemM a0 20 r/im.

B npouecce rpaHyJsuMu AOMEHHOr0 HIIAKA — OXJIaXKJAEHHs
ero BOJOH, B 3aBHCUMOCTH OT IpPHMEHfeMOro crocofa, CTOYHBIE
BOIBI HJE TIOUTH COoBceM He ofpasyiorTcs (Ha cnendajbHoM 6a-
pabane x KoTopoMy LUJAK {IOJBOAAT B KOBHIaX) MJAH 00pas3ylor-
os1 10 1—2 m® Ha 1 T rpaHyJMpOBaHHOrO illlaka (NPH rpaHyJIs-
IMA B JIOTKaX HJH CHelNHa/]bHbIX KaMmepax BOJH3H JIOMEHHBIX
Ieyei ¢ NOWIENYIOUIMM TUAPABJAHYECKHM TPAHCHOPTHPOBAHHEM
Ha CKJajn).

Croynasi Bofa MMeeT NOBHIIEHHYI0 TeMmepaTypy (mo 40°) u
OTHOCHTE/NbHO HEBBICOKYIO KOHIEHTPAUMIO B3BEIUCHHLIX BEIECTB
(mo 1600—1700 mrin).

CrouHble BOALI PA3JMBOYHBLIX MAUIKH MOJYyYalOTCA OT OXJaxK-
JeHHsT YyryHa, pasjHTOTO B MYJbJbl HAa MallHHE, H OT OXJaX-
JeHHs GJIHTKOB 4yryHa IIOCJ€ MAallHHbI Ha BarOHaX ¢ IOMOLIBIO
IYHIHPYIOWMX ycTpolicT., OmopokHeHHble MYJIBJIBI OMadUBAIOTCS
H3BECTKOBBIM MOJIOKOM, UIPeNOXPaHAIOLUMM HX OT IPHBAaPHBAHHS
K HUM 4YyryHa npu cjepywoulefd pasauske. IloatoMy B cTOK, Ha-
PSANLY € OCKOJIKAMHM 3aCTHIBIIErO 4YyryHa, OKaJslHHH, KOKCOBOH Me-
JIOYLIO, rpaHTOM, NOTajaeT MHOTO HENOTAalleHHONH M3BeCTH H
M3BECTHSKOBOrO lVIaMa B BHJE HeJonaja, YTO HPHBOXHT K BBI-
COKO# INEJOYHOCTH CTOKOB (m0 28 w™r-sxs/i—o6mei u 1 wmr/
9KB-J — IHApaTHON). B cpejaHeM KOHUEHTpalus B3BOLIEHHHIX Be-
IecTB B cTOKax cocraBaser 2000 mr/n, a remnepaTtypa orpaGo-
TaHHBIX BOJ, moBbimaercs xo 50°.

Konnuecrso crounsix Bop coctasasier 10 3—4 M2 Ha 1 TOH-
Hy pasaurtoro yyryHa (70—80% noTpeGuasieMOR BOAB HJIAH JO
300 M® u Gosnee Ha ONHY pas/IHBOYHYIO MaUIHHY.

Hapaay ¢ ZOMeHHBIM INPOM3BOJACTBOM, SHAYMTEJNbLHLIMH MO-
TpeGUTEeIAMY BOAK! SIBISIOTCS MPOKATHbIE LeXa, KOJHYECTBO CTO-
KOB B KOTOpbIX KoJgebusercs or 3 ao 16 m3 ma 1 T mpokaTHOro
MeTasaa (B 3aBHCHMOCTH OT THNAa CTaHa, BCIOMOI'aTeNILHOTO
0o6opynoBaHus U copToB npokaTa). CTOKH 00pasyloTcssi OT OX-
NaxKJeHUs BaJKOB, IIeeK BaJKOB H MOAMIMIHHKOB, OT CMBIBA H
TPAHCIOPTHPOBAHUS OKAaJHHDLI, a TaKXe OT OXJaXAEHHs BOIOMO-
rateJibHBIX MeXaHu3MOB — IIHMJI, HOXKHHIL ¥ Jp.

Hcxons us ocobeHHOCTEH HOMOJB30BAHUS BOAbI B MPOKATHEIX
nexax, 06pasyloluecs: CTOKH XapaKTepU3yIOTCs:

a) OoJsee BBHICOKOH ueM mNocTymarmollas BoJa TeMIepaTypoi
(mpumepHo Ha 5°);



6) 3HAYHTEJbHBHIM COJepXKaHUEM B3BELIEHHbIX BEIECTB B BH-
e KPYHHOH, CpelHell M MEJKOH OKaJWHbl, KOJUYECTBO KOTOPOH
B 3aBHCHMOCTH OT THNa CTaHOB KoJsebJeros B npenenax 2—4%
Beca npoxaTtHoro meranna (mo 2200 mr/n);

T) Ha/JHYHeM HEKOTOPOrO KOJHYECTBA MAaceJ: NPH YCTaHOBKe
Ha cTaHaXx OpOH30BHIX MOJAUIMIHUKOB B cpesHem 30—40 mrly,
TE@KCTOJHTOBLIX — 10 10—30 Mr/i, a nepHORMYECKH, INpH OCTa-
HOBKaX CTAHOB Ha DeMOHT H Oojee. B cranax TpyOOMpOKaTHHIX
11eX0B coJepKaHHue macen gocruraet ot 38 go 170 mr/a.

3HaynTe/IbHbIe 3arpsi3HeHUs ¢OpachlBAIOTCS CO CTOYHBIMH BO-
JaMH cTaJenaaBHabHbIX LeX0B. [Ipexpae Bcero 3To OTHOCHTCA K
CTOKaMm oO0pasylomuMcs NpPH MapTEHOBOKOM crocofe BhIIKIaBKU
CTaju. DTO CBA3aHO C TeM, YTO B HAacTosillee BpeMs B Haluei
crpane okoso 80% cranu BHIIWIABJSIETCS B MapTEHOBCKHX TNeyax,
B cBsisu c mepexosoM Ha HOBYIO TEXHOJIOTHIO, T. €. C Tojpavei
KHGJIOpPOJa B BaHHY, Pe3KO BO3pacTaeT cojepiKaHHe INbWIK B OT-
XOOSALIHMX ra3aX, KOJHUECTBO KOTOpOH MoxKeT mocTuHratb 16—30
r/M% npHYeM INblJb 3Ta YpesBbLIYAHHO MejKOLMaNepcHast. YJelb-
HBI pacxon Bonbl mnpuHHMaercs 1,5—2 m® wa 1000 M2 rasa,
a KOHUEHTpPAaUHsl B3BELIEHHLIX BELIECTB B HHUX MOMKET HNOXOIHTh
1o 20 r/n. Hapsiny ¢ MapTeHOBCOKMM ellle Gosiee GbicTpo GYyRYT
pasBHBaTbCH JpPYrie OnocoObl BHLIJIABKH CTaJH — KHCJIOPOXHO-
KOHBEPTODPHBIH, 3/1eKTponeyHoll. THIOBBIM arperatoMm AJs IPOU3-
BOACTBa CTasu OyIyT KOHBepTOpH eMKOCTbio 300—400 TOHH C
ApOQyBKOA YYI'yHA KHCJOPOIOM.

TIpu KMCJAOPOAHO-KOHBEPTOPHON BLITUIaBKE CTaJNH XKHIAKHUH uy-
T'YH NpPOAYBAIOT BOBJLYXOM, o6oramienHblM kucaopogoM. Ilpu stom
obpazyercsi 1200—1600 M3 oTxojsmiero rasa Ha 1 T BHINJIaBJse-
MO# ctanu. B Hem conepxutos no 80 r/mM® mesikof, B OCHOBHOM
MeTaJl/IIYeOKON MNblJIH.

Takasa BbICOKast KOHUEHTPAUHs NbIJIH B ra3ax O0yCJOBJIHBaeT
3HAYUTEJbHOE COJlep:KaHHe B3BelleHHLIX BellecTB B CTOYHOH Bone
OT OYHCTKM rasa— o 7000 Mrl1 oT oaHON ouHCTKH npu paGote
KoHBepTOpa Ha cragb u 15000 Mr/n — npu pabore Ha NOJYNpoO-
nykr. OOBIYHO MAaKCHMYM COAEDMKAaHHf B3BEIUEHHbIX BEUIECTB
NPUXOAUTCS Ha Hayajo NJABKH H 3aTéM NOCTENEHHO CHHXKAaeTcs.
CpenHee colepKaHue B3BCWUIEHHBIX BeIlECTB HHUXKe TakKxke B 00-
UIeM CTOKE OT HECKOJIBKHX NapajielbHO paGoTaloIMX KOHBEPTO-
pOB.

AHasiornuHas OYMCTKA ra30B BOJOH NPOHU3BOMHTCS H OT 3JeK-
TPOCTaJienaaBuibHbiX neueid. KoaHuecTBO CTOYHBIX BOJ OT raso-
ouucTkH cocrasaser 4 M3 wa 1000 M3 rasa, wau 4,56—6,5 M3 Ha
1 T Buinnasasiemod cranau. B crounslx Bojgax conepxxkutcs ot 200
1o 500 mr/;n u Gosee B3BEIUEHHBIX BeEIleCTB, a NPH NPOLYBKE Bbl-
J1aB/ASIeMOit cTa/ld KHOJOPOAOM KOHIEHTPAlHss B3BECH Bo3pac-
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raer no 2000 mr/sn u Goaee. Basech xapakrepH3yercs MeNKOAUC-
IIEPCHOCTBIO M TWIOXO CMauHBaeTCsi BOJOM.

Ins yTHAM3alMH Temja OTXONAIUMX ra3oB IOYTH 32 BCEMH
MapTEHOBCKMMH, MHOTHMH HarpeBaTeJbHbIMH (IIPOKATHBIMH) ue-
YaMH ¥ KOHBEpTEepaMH YCTAaHABJHBAIOTCS KOTJbl-yTHIHU3ATOPHI.
B pesyJabrate nepHoinueckodl OOMBIBKH HX 06pa3yloTCsi CTOYHBIE
BOJbl 3aTpsi3HeHHbiE MEXAaHHYECKUMH M XHMHUYECKHMH npuMecs-
Mu. KoHUeHTpalusi MeXaHHYeCOKHX npumeceil (IpOXYKTHl IIHXTO-
BOTO YHOCa, cofepxaiuve J0 84 % OKHCJIOB Kevieda) HOCTUraer
B HauaJie MPOMBIBKY KoTsa 160—180 r/n, a 3aTeM pesko CHHzKa-
eTcst, cocrabiasisi B cpeanem 20 r/n. XuMmuueckHe 3arpasHeHUs
(NMOBBILIEHHBI! CYXOH OCTATOK, BBHICOKAA KECTKOCTb, COAEpKaHHe
mapranna jgo 30—40 wmr/a) npexacraBasioT cofoH pacTBOPHMBIE
NPOAYKTH WIMXTOBOro yHoca. KonnuecTBo CTOKOB OT INPOMBIBKH
OHOr0 KOTJa cocTapJsieT B cpexnem 70 m3/uac.

BaBellleHHble BellECTBa, KaK OCHOBHOH 3arpi3HHTENb CTOKOB
MeTaJJIypruyeckoro 3aBoja, HaXOAATCA B CPABHUTE/NbHO BHICOKHX
KOHUEHTPaUMsaX TaKXKe B CTOYHOH BOLE OT BHEAPEHHHIX B COBpe-
MEHHOEe IIPOH3BOJCTBO YCTAaHOBOK MO AYIIMPYIOIIGMY OXJaxkje-
HHIO M CHAPABJUYECKON OUHCTKE H3JIOXKHHL, IOC/Ae DPas3jHBKH CTa-
J. KosinuecTBo cTOKOB OT mepBbix coctaBJaser 180—360 mPfuac,
a OT THJAPOOYHCTKH u3JI0XKHHL 25—50 m%yac. OOmas KOHBEHT-
panus B3BellieHHbIX BellecTs B Bojae or 750 go 2000 mr/a (oxa-
JIMHA, LJ1aK, H3BECTh).

B o6iuem GanaHce CTOYHBIX BOJA METaulJlyprHueckoro 3aBojla
cJellyeT Y4YHTHIBAaThb H Te KOTOphie 00pasyloTcs OT BCe ILIHpe
BHELDPAEMBbIX YCTAHOBOK HenpepbiBHOM pasjuBKH cTaju. Ha crpo-
SIHMXCS HOBBIX NPENNPHATHAX, 3TOT METOH MOJIKEH IOJHOCTHIO
3aMEHHTb Pa3J/IMBKY CTaJH B H3JOXKHHUH. B ocHoBHOM 3Ta BOJa
He3arpsBHeHHast — OT OXJaXJeHHusi, ¢ TeMiepaTypoll Ha 5° Bbiue
nocrynaoule#, KoJMYecTBO ee OT OJHOH ycTaHOBKH K0 300 m3/u.
OpHOBpeMEHHO NMOCTyNaeT BOJAa H OT 30Hbl BTOPHYHOTO 3arpss-
HEHHs MeTaJliia B KosinyecTBe 0 20 mM3/yac, HO OHA CONEPIKHUT JO
5—7 r/n B3BeIIEHHBIX BEUECTB, COCTOALMX Ha 93% U3 OKHCH
JKeJsiea; Macaa B Bogie oxoso 30 mr/i.

CamocTosiTeibHOE 3HaUYeHHE HMEIOT CTOYHble BOAb  (eppo-
CANABHBIX 3aBOJOB M (JIOCONJAABHALHOrO MNPOM3BOACTBA. ITH
MPEANPHATH OOGBIYHO PAaCNOJOXKEHB OTAEJNbHO OT COOCTBEHHO
MeTaJjsypruueckix 3asoznoB, CToyHble Boabl 006pa3yioTcs HpH
OYHCTKe Ta3oB, pa3/jHBKe M IpaHy.JsSUHH (eppoaniasoB H IIpo-
H3BOJCTBEe 3JeKTpPOAHOH Maccel, CTOKH MX TaKXKe XapaKTepH3y-
JOTCSl HAaJMYMeM BBICOKHX KOHUEHTpPalUHi B3BeIEHHbIX BEUIECTB
(HeCKONIBKO THICSY MI/J), HO COCTAB HX HMEEeT HEKOTOPYIO olie-
LU(pHKRY — CTOKH 4aCTO LIEJOYHOH pEeaKliMH, ¢ NMOBLULEHHBIM CY-
XHM OCTaTKOM H cojepaKaT (eHO/bl (CTOKH Lexa 3JeKTPOAHBIX
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Macc); B CTOKax 06bl IHO HAXONSTCA UHAaHUALL H POmAHHABI (ra-
300YHCTKA 3JEKTPOIJIAaBHUJbHBIX Teyeil NmpH BHIJaBke (eppo-
artaBoB); HAGJIOMAETCST HAJHYHE BBHICOKMX KOHIEHTpPAUHA Map-
raHna u oco6edno ¢gropa (CTOKM (JIOCONAABHABHOIO NPOHU3BOIL-
CTBa), B HHX MOTYT COJepXaTbCHd H TaKhe pacTBOPHMBbIE Bpel-
HBIE BEIeCTBA KaK XPOM, MBIIIbSK, BAHAJMH H Ipyrue.

HanGonee onacHas B CaHHTAPHOM OTHOLUEHHH KaTeropHs
CTOYHbLIX BOJ 3aBOJOB 4epHOl MeTanjypriuu obpaszyeTcs B IpoO-
uecce 06paboTKu (TpaBjeHHs) KHCIOTaMH ITOBEPXHOCTH MeTaJl-
JIHYECKUX M3IesHH, TIOKPLITBIX OKaJuHOH M pxkapuuuoH. Ilpu mo-
TPYKEHHX HBAENHH B BaHHBI C PacTBOPAMH KHCJOT (TJaBHBIM
00pa3oM cepHOM) M NOC/AeAYIollel NPOMBIBKOH 3THX H3JAEJNUH BO-
Jo#, oOpasyloTcs ABa BHAA CTOKOB — OTPabOTaHHbLIE PacTBOPLI
U IpoMbIBHBIE BOALL. KOJKMYECTBO NepBLIX COCTABJASIET NPHMEPHO
0,5 M® na 1 T roroBo#i mponykuuu (10 mM® Ha 1 T pacxomyemoit
KHCJIOTH) W ©OpachbiBalOTCA OHM NEePHOJLHYECKH ABa-TPH pasa B
cyTku. B 3tux crokax cogmepxurcs 30—100 r/n cBoGonuo# cep-
Ho#t xucsorTel, 100—300 r/n cosell xenesa (kKeJE3HOTO KYIMOPO-
ca), a temneparypa ux pocturaer 80° C. IIpombIBHBIE BOABL CO-
nepxart ot 0,6 mo 0,8 r/n xucaorst u or 1,8 mo 2,5 r/n coaeir
XKejiesa M MeXxaHudeckKux sarpsisHenufi. KosimuecTBo aTHX BOx
3aBHCUT OT BuJa oOpabaThiBaeMbIX MeTaJJIOH3JIENNi W B Cpel-
HeM coctapisgeT 3 M® Ha 1 T 06paboOTaHHOTO KMCJOTON MeTasn-
Aa. Ha coBpeMeHHBIX 3aBOJax KOJHUYECTBO NPOMBIBHBIX BOJ JO-
cruraer 300—400 m3/uac u Gouee.

K cToyHbIM BOLAaM HOPEANPUSTHH METaJIyPrauecKofi NpoMBIHI-
JIEHHOCTH, OTHOCSITCSI TaKKe H Te, KOTOphie 00pa3yioTcsl Ha rop-
HOPYIHBIX IIPOH3BOJCTBAX B UYACTHOCTH TOPHOOOOTATHUTENBHBLIX HU
arJoMepanoHHLIX,

IlepBble xapaKTepH3YIOTCSl IVIABHBIM 00PA3cM 3HAUHTENbHBLIM
KOJIMUECTBOM B3BELISHHBLIX NMpPHUMECEH, a TakMxe peareHtraMu QJo-
tauuy. B kauectBe (uioTapeareHTOB TNPHMEHSIIOT OKHCJEHHBIH
yaHT-CIMPHT, OKHCJICHHLIH KepOCHH, KyOOBBIe OCTAaTKH M Ip. IdTa
KaTeropusl CTOYHBIX BOJ, YYWTHIBasg HMX COCTAaB H 3HAYHTENbHbIC
o6beMbl, OOBIYHO HANpaBJsgeTCst B HlaMOHakonuTend, OcBeTJsieH-
Hast BOJA HOJKHA TOBTOPHO HOMOJNb30BATLCH Ha IHPOU3BOACTBE.
Crounble Bojn arjaodabpux o6pasyioTCs NMPH OYHCTKE JLIMOBBIX
rasos, THAPOTPAHCONOPTE M rHApOocMbIBe. KosHYeCcTBO CTOKOB CO-
crapaser npumepro 0,5—0,6 M® nma | T arsomepara. 3arpsisHe-
HBl CTOKHM INIABHBIM OOPa30oM MeXaHHUECKHWMH IpHMEeCSMH-4acTH-
I[aMH IIHXTOBBLIX MAaTepPHAJOB W TOTOBOro arviomepata., Kosuue-
cTBO npumecei cocrasisier no 30 r/i1, a xOHUeHTpauus cBOBOX-
HOH H3BECTH AOCTHraeT Hacklenus-— 44—46 wmr/axs/ax. Muoro
obpasyercs v mwvama. Ha arnodabpuxe B cocTaBe INECTH JIEHT
maomanpio mo 75 m* KoJIMYecTBo mnama cocrasaser 1000—
1200 1/cyTKH.
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O cocrase o6uIero CTOKa METANJYPrHYECKOr0 KOMOWHATA
MOXHO cyauTh no npusegensbM A. @, [IlaGanunsiv (1968) nan-
HBIM OJHOrO M3 KOMOHHATOB C NOVIHBIM METaJyprHYeCKHM IMK-
JOM TIpOM3BOJCTBa (BKJIOYasi KOKC, arjodabpukH, OrHeymopsl H
T2I1). Hus cpaBHeHMs NpPUBOILUTCS aHaJH3 BOABI, N0JaBaeMoOi
Ha 3aBOJ M3 HcToyHMKa (Tabh. 1).

Ta6anna 1
du3uKo-XxuMUYeCKue cBoiicTsa oﬁlu.ero CTOKa

MeTaJJyPruayeckoro KOMOWHATa M BOAbI, NIOXABAaEMO
H3 HMCTOYHHUKA

Tlokasarenn O6wmit crox Buﬂ‘: ’u’gﬁzsggaﬁ
Liser XKenATo-Gyphifl GecupeTHas
3anax uwiama ¥ HedTH Ges 3anaxa
Bspeillentbie B-Ba, Mr/aI 220—822 20—30
pH 7,6—8,5 7,5
W enounocTb, Mr-3xB/Ja 3,0—17,6 2,8~—3
Xumuyeckuit cocras, Mri1 429—825(797)* 275—324
Cl-— 41—198 13—28
S504~2 — 108—290 73—78
NO;- — 0,1—7 0,07—0,1
NO;~ — O0—cuenp 0
NH.+ — 1—40(16,3) 0
Fe¢ o6, — 9—40(23) 0,1—0,2
HegrempoaykTsl u cMoaa, Mr/a 0—92(32) 0
Oxucasemocrs, mr/a Oq 13—90(40,8) 6,6—7,1

[TpuBenennble naHHBe OOHIE3aBOACKOTO CTOKAa AAIOT TPeH-
cTaBJeHHe O XapaKTepe BHOCHMBIX 3arpsaHeHuit, Ho atoT cocras
MOXET MEHATbCS B 3aBHCHMOCTH OT TOIO KaKHe IIPOHM3BOACTBA
HMEIOTCSl Ha NpemnpHATHH, nepHoxa ombopa mpo® (B CE30HH
AOXAe#A, TasiHHA CHETOB, yAaJieHHs OCaJlKa H3 OUHCTHHIX COOpY-
XKeHHH KOHUEHTpalHsa 3arpsi3HeHHii 3aMeTHO BO3pacTeT).

* B cko6Kax yKa3aHO cpefnee sHaueHue,



Bausuue BbINMYCKAa CTOYHBIX BOA METaJdJyPrudyecKux
3aBOJIOB Ha CaHHTaprlﬁ pexKuM BOAOEMOB

Biusnue Ha BOJOEM CTOUYHBIX BOJ MeTa/JyPrHYECKHX 3aBO-
JOB OIpEIEJsIeTCsl He TOJbKO KAUeCTBEHHBIM COCTaBOM, HO M KO-
JHUYeCTBOM cOpachlBaeMol BOAB, KoTopoe, no gaHanM Hucrury-
ta «I'unpocranp» cocrasaser 8230 m®uyac, B pacuere Ha | Mam,
TOHH CTaJH B O,

Ilpu cOpoce Taxkux OrpOMHLIX KOJHYECTB 3arPsSHEHHBIX BOJ,
3aMEeTHO yXyIuiaeTcs CaHHTapHoe cocTosiHue Bomoema. IIpexne
BCEro 3TO BbIpa’Kaercsi B yBeJHYEHHUH COJEDPIKaHUS B3BEUICHHBIX
BelllecTB, 3HAUYNTEJbHAs YaCThb KOTOPHIX OCakKiAaercs BOJHU3H Me-
cra Bhimycka. OTsoxeHHst ocajka B BOJOeMe MOIYT AOCTHIATh
HEeCKOJIbKHX JeCsiMKOB CAHTHMETPOB H CJYKHTb HCTOUHHKOM BTO-
pHyHOro 3arpsisHenud. [lapaJuiesbHO ¢ 3THM OTMEYaeTCS YMeHb-
LIeHHe MPO3PayHOCTH M NOosBJeHMEe cnenupuueckoft Oypoi oxpac-
KH BOJBI, YTO BBI3LIBAET Yy HAacCeJICHHWS OTPHUATEJbHYIO 3CTeTHUe-
CKYIO peakxiHIio.

B Bopoeme, Kyna o0pachiBalOTCs CTOKH — MeTaJlllypPrudyecKHx
3aBOJOM MOXKeT Hab/04aThCs TakXKe NOBBILIEHHE TeMIepaTyphl
BOJBI, HEKOTOpoe yBesauuenue oxucasemocty u BIIK, yxymuwenue
KHCJAOPOLHOro pexuma. B oThenpHbiX cAyyasx oTMeuyaercss Ha-
JUYHe MacJsSHHUCTOH IJIEHKH Ha MOBEPXHOCTH BOJH (3a CueT BHI-
HOCa CMAa30YHBIX NPOJYKTOB C BOJIOH OT NPOKATHBEIX LIEXOB) H IO-
sIBJIEHYe TOKCHYECKHX BeIEeCTB (B OCHOBHOM B pesyJbTaTe cOpo-
ca CTOYHBIX BOX, o0Opa3ymoliuxcs NpH BHNJAaBKe ¢eppomaprau-
[IeBOTO YYTyHa H OT (PpJIIOCOMNJABHJIBHOTO IPOH3BOICTBA).

Ilpn nocrymjeHHd B BOXOEM CTOKOB COAEPXKaIlUuX KHCJOTHI
H3MeHsieTcsi aKTHBHAsl PeakKlHsi BOJbLI, KOTOpas HrpaeT BaXHYIO
poJib B 6Hojornueckux nponeccax. CepHas KHCJAOTa, B3aHMOJeH-
CTBYsi C THApPOoKapOOHATaMH, yMeHbIaeT IIEJOYHOCTb BOJbBI, TeM
caMbIM ocaabssieT crnocoOHOCTL BOIB BOJOEMa K CAMOOUYHILEHHIO,
[Ipn 6o/IBIIMX KOJHMYECTBAX KHCJOTH BOAA NPHOOGpPETaeT KHUCIYIO
PEeaKIHi0 W HapyIlaeTcs: HOPMaJbHBIE X0jJ GHOXHMHYECKHX TIPO-
I[eCCOB.

ToBops 0 BO3MOXKHOCTH IOCTYIJIEHHSI TOKCHYECKHX BeIIECTB,
KOJIMYECTBO KOTOPHIX B CTOKaxX COOCTBEHHO MeETAaJWIyprHUECKHX
3aBOJIOB HE3HAYHTEJBHO, HAL0 YYUTHIBATH 3HAUHTEJIbHbIE 0O0Be-
MB!I CTOYHO# BOJIBl OOpasyromliHecss Ha 5THX NPEeANPHSATUAX H NO-
3TOMY C©OpPOC CTOKOB OCOGEHHO B MaJble BOMOEMBI MOXKET OKa-
3aTbCsi He 0e3pasJMyHLIM M B CaHHTapPHO-TOKCHKOJOTHYECKOM
ornowrenuy. Ilpu 3ToM, HajO YYHTHIBaTh, YTO HpEIEJbHO NOMY-
CTUMAasi KOHUEHTpalus LHAaHHLOB HaXoAuTcs Ha ypoBHe 0,1 mr/n
(a nas pbGOXO3SACTBEHHBIX BojoeMoB jaxe 0,05 mrla), poxa-
punoB — 0,1 Mr/a. B 3ToM miaHe HOJXKHEI NPHHAUMATHCS BO BHH-
MaMHe H HMeloUulHecs B CTOKaxX MeTaJIypTrHYeCKHX 3aBOJOB HEBHI-
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COKHe KOHUEHTpauuu (PEeHOoJOB, .OMyCTHMOE COACpPXKAaHHE KOTO-
peix B Boge Bogoemos 0,001 mr/a.

[Tocrynaenne TOKCHUECKHX BELIECTB, HApSLy C HAJHMYHEM BbI-
COKHX KOHUEHTPAIHi MEJTKOAHCHEpCHO B3BECH, MOIKET IIpHBe-
CTH K rubeju BOJHLIX OPraHH3MOB H HapYyHMIGHHIO €CTeCTBEHHBIX
NPOLLECCOB CaMOOUYHILEHHUSI.

Oco6o HeGaaTONpPHSATHBIE YCJIOBHsSI MOTYT CO3AaBaThCAd HpPH
cOpoce CTOUHBIX BOJ MeETajJtyprH4ecKHX 3aBOJOB B BOJOXPaHH-
aume. Habmonaemoe B TakMX 3aperyjupoBaHHBIX BoJOeMax 3a-
MeJUIeHHOe TeyeHHe U cjaboe nepemelIMBaHMe NPHBOLHT K Gojaee
3aMEeTHOMY BLINAJAHHIO OCalKa H PE3KOMY YXYHIIEHHIO OPTaHO-
JIEITHYECKHX CBOUCTB BOAH BGJM3H BosHHKumIero cbpoca. B pe-
3yJbTaTe NAefiCTBUSI CTOHHO-HAarOHHHIX BETPOB 3arps3HEeHHs] pac-
NPOCTPAHSIOTCA He TOJbKO BHM3, HO TaklKe BBepX MO TEYEHHIO
H yacTo HabuofaeTcsi BAMYYHWBaHHE NOHHBIX OTJIOKEHHH.

ITocrymiienne B nOBepXHOCTHHE BOXOEMbl, OCOOEHHO MaJio-
MOIHDIE, OOJIBIMIX KOJNHYECTB 3aPpPA3HEHHbIX CTOKOB MeTaJyp-
THYECKHMX 3aBOJOB MOXKET 3aMeTHO YXYAUaTh CaHHTApHHIE pe-
XKHUM Ha 3HAYUTEJIBHOM NPOTAXKEHHH 3aTparuBasg HHTEpEChl MHO-
THX BOJONOJIb30OBaTeJeH. DTHM onpefendercs BaXKHOCTbL NpOBe-
IEHHS TEeXHOJIOTHYECKHX M CaHHTApHO-TEXHHYECKHX MEpONPHATHH
C IeJbI0 MCKJIOUEHHS OTPHUATEJbHOTO BJAHSIHHS cOpoca CTOY-
HBIX BOJ MeTaAJypPruueCKHX 3aBOJOB HA CAHHTApHbIE YCJOBHS
BOJIONOJIb30BAHHS H 3JI0POBbE HaceNeHUs.

OQuKcTKa CTOUHBIX BOJ, 3aBONOB qepﬂoﬁ MeTaaNypruu

Merannyprudeckue 3aBOJbl OTHOCATCS K TOH KaTerOPUM Npo-
H3BOJCTBA JJ5 KOTOPbIX NPAKTHYEOKH AOKasaHa BO3MOXKHOCTh
oprauM3alHH 0GOpPOTHOrO BOJOCHAGXKeHHd, KOraa Bcio oTpabo-
TAaHHYIO B NIPOU3BOJCTBE BOMY IOABEPTAIOT TOH MJM HHOH IIOATO-
TOBKe (OUHCTKE, OXJaKJAeHHI0, o6paboTKe) H CHOBa MAMNOJL3Y-
10T B NMPOHU3BOACTBE Oe3 Bhimycka B Bojoembl. Ilpu sTom cneny-
eT HCXONHTb M3 TOro, YTO Jierye OYHCTHTb BOLY [0 CTEIEHH,
yInosjersopsooumeli Tpe6OBaHHAM TEXHOJOTHYECKMX IPOIECCOB,
yeM J0 CAHUTAPHBIX TpPeGOBAaHMH K CIYCKY CTOYHHLIX BOX B BO-
noemel. Tloatromy BoJOCHaGxKeHHe 32BOAOB YEpHOH MeTaJIyprHH
KaK IpaBWJi0 AOJXKHO ObiTh OGOPOTHLIM /ISl BCETO NPOMBIIIJIEH-
HOT'O MpEANpPHSATHS HJAX C OTIEJbHBIMH 3aMKHYTBIMH LHKJaMH
1exoB, fe3 cbpoca CTOUHBIX BOJ B BOJOEMDL.

[Tpu ocyulecTBJE€HHH SaMKHYTHIX, OGOPOTHBIX LHKJIOB HEoO-
XOOHMO CTPEMHTbCA K HCKJAIOUEHHIO NPOLAYBKH, Ju60 K MakKcH-
MaJbHOMY ee cokpalieHuio. ITpoayBounbie BOfbl ZOMIXKHBI 10ZBEp-
raThCsl OYHCTKE H TAKXe HANO0JB30BAaThCS B BONOOOOPOTE. Y MeHb-
jeHue cOpoca 3arpsisHeHHH CO CTOUYHBIMH BOLAMH JOJIKHO OCY-
IECTBAATLC TAKXKe NyTeM MaKCHMaJbHOrO W3BJEYEHHS H3 HHX
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IEHHbIX OTXOJOB, KOTODHIE SIBJASIIOTCS NOTEPAMH I/t TIPOU3BOACT-
Ba M BMECTe C TéM BelYT K 3arpsi3HeHHio Bogbl Bomoemos. Haxo-
Hell, CJHeLyeT NMpeycMOTPeTh MEpPONPHSTHS MO NPEefOTBpalIeHHUIO
aBapuilHbIX cOPOCOB ¢ OOOPOTHEIX UHKJOB (CTabUJIMBaLMsi BOAMI,
HaJlHYHe pe3epBHOro ¢UOOPYNOBAHHA M AP.).

CnycK CTOYHBIX BOA B KOMMYHaJbHYIO XO3SHCTBEHHO-OBLITOBYHO
KaHaJAM3aluo HeuejsecoobpaseH, B CBA3M C MX OOJbIIHM KOJH-
4ecTBOM M HaJHuUHMeM, B OCHOBHOM, B3BCIIEHHEIX BelUECTB MHHe-
paJbHOTO NPOHCXOXKAEHHS. Bo3Bpar oTpaGOTaHHBIX BOJ OOBLIYHO
OCYLIECTBJISIETCST uepe3 NpYAbl-OTCTOHHHKH. B 3TOM coopyKeHHH
NpOUCXOAUT TaKKe MHOMNOJHHTE/bHOE 3HAUYWTEJbHOE CHHKeHHe
KOHLEHTPAUMH B3BELIEHHHIX BeleCcTB, a TaK¥ke HEKOTOpPOe yMeHb-
lIeHHe KOHUEHTPALUNH PAaCTBOPUMBIX COeIHHEHHH.

KaxJoe caHHTapHO-TEXHHYECKOE MEpPOIpHSATHE, HMeollee
OBOEHl LeJbI0 'YMEHBIINUTh KOHICHTPAIHI0O BPEAHBIX BELIECTB B
CTOKaxX, MO CYUIECTBY HANPaBJEHO K CHHUKEHHIO KOHUEHTPaUUH
BpPeAHBIX BEILECTB B BOJOEMaXx.

JIJIst OYMCTKM CTOYHBIX BOJ, METalllypruuecKHX 8aBO0B OObIY-
HO NPHMEHSIOTCS MEeTOJbl, B OCHOBe KOTOPBIX JIEKHT HCIOJIb30-
BaHHe (PHIHYEOKMX CBOJCTB OCAXKACHHS B3BEIUEHHBLIX BelEeCTs,
KOTOpble SBJISIIOTCS BEAYLIMM MOKasaTeJeM 3arpsasHeHHst 3THX
BoJl. ONHOBpEMEHHO HAXOWAT NpHUMeHeHHe TakHe (HU3MKO-XHMH-
yeckHe M XHMHYECKHe MeTOAbl OYHCTKH KaK KoaryJsuus, HeHt-
panausauMs ¥ ApPYrue, 4TO CBSI3aHO C HEKOTOPHIMH OCOGEHHOCTS-
MH COCTaBa OT/ENbHbIX LEXOBbIX CTOKOB.

OCHOBHLIM HampaBJIeHHeM YTHJH3aUHH KEJE30CoAepxKalluX
LI1aMOB Ta300YHCTKH METaJNIyprHYecKMX Neyell H arperatoB SB-
Jasiercst no6aBKa HX B IWIKMXTY ariodabpux.

OyucTKa CTOUHBIX BOJ ra3004YMCTOK JOMEHHOro nexa

Bo Bcex cayyasgx CTOUHBIE BOXBI I'a300YHCTOK NOJJIEXKAaT OC-
BOGOXKIEHHIO OT GOJIBIIOrO KOJHYECTRA HEpPAcTBOPHMBIX (B3Be-
IUEHHBbIX) BEILEeCTB, YTO OCYLIECTBJSIECICT HA COOPYKEHHUAX, Npe-
Ha3HaYeHHBbIX JJIS OCBETJCHHS BOLMI.

Ons HeGoapmux no o6beMy CTOUHBIX BOX MOMEHHOH raso-
OYHCTKH KaK NpPaBHJIO YCTPaMBAIOT CHCTeMY OOOPOTHOrO BOJO-
cHaOMeHUs ¢ OYHMCTKON oTpaboTaBLiefl BOAH B pajHatbHBIX OT-
CTOHHHKAX M OXJaXKACHHeM Ha BEHTHJAATODHHIX TpPalHPHAX C
6pri3rajJbHBIM OPOCHTENIOM HJIH pexke — B OpHI3rajbHbIX Oaccei-
Hax, nae TeMiepaTtypa cuuxaerca no 30—35°

OuHCTKA CTOKOB B pPajHalibHbIX OTCTOMHHKAX IO3BOJISAET CHH-
3UTb KOHIEHTPAUUI0 B3BelIEHHHX BeuiectB po 100—150 mrin,
T. e. 3¢dexTnBHOCTD HX paborsl mocruraer 90—95%, uro nKaer
BO3MOXHOCTb HCHOJIb30BATb CTOKH MOBTOPHO Ha NPOH3BOJCTBE.
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Huns gopoiueit paGoThl OTCTONHHKOB HEOOXOAHMO oOecneuHTh
paBHOMEpHOe MOCTYIJEeHHe BOXbl M pacnpeleseHHe ee No BCeH
nJjaomangu OTCTOfI}IHKa, paBHOMeprHjI OTBOJ BOJAB! X3 HErOo, CBOEC-
BpeMEHHOe YyHaJjieHHe Ocajixa, a Takxe co0JloJeHHe Harpysok
COTJIACHO NIPOEKTY.

B rex cayuyasgx Korza CTOYHbIE BOJB Tra300YHCTKH XOTS Obl
YaCTHYHO TNONAjaloT B BOJXOEM, JOJIKHBI OBITH HpefbaBJeHbl 60-
Jlee CTpPOTHe Mephl K HX OYHCTKe C TeM, 4yToObl He ObliO Hapylie-
HUH CaHHMTapHBIX YCJOBHH BOJLONONL30OBaHUSA, ITO ClIedyeT UMEThb
B BHAy oco0eHHO NpH BLIIJIaBKE (eppomapradiia, Korga B3Be-
lueHHble BelllecTBa B CTOKax 0oJjiee MesjKHe H TIOCJHe OTCTOMHH-
KOB KOHUEHTPAUHs HX JOBOJbHO Bhicokasi = 300—600 mr/x, Ilo-
3TOMY HHOrga TpebyeTcs JOOYIICTKA Ha MEeCYaHBIX HamopHLIX
buabTpax, (bHAbTPOBAHHE Yepe3 KBapUEBHIH NECOK, KPYIMHOCTLIO
0,5—1 MM) WaM Xoary/JupoBaHHE XJOPHBLIM XKeJe30M HO030H NpH-
MepHo 150 Mr/a, xenesHbIM KymopocoMm — 20 Mr/;n, H3BeCTHIO —
10 mr/s, nonmakpunamunom — 0,2 mr/n. DddexTHBHOE OCBET/IE-
HHE BOJbl NPOMCXOAHT TaKKe B pe3y/bTaTe IJIHTENbHOIO Npedbl-
BaHHs B NpYRax-OTCTOMHMKaX. [IpH 3TOM NMPOHCXOAHT TakkKe [0-
OYHCTKA OT HeOOJIBUINX KOHIEHTpaluil TOKCHYECKHX BELleCTB, KO-
TOpble HAaXORATCS B CTOKaX Ta300YHCTKM JOMEHHOrO rasa mnpH
BLIIJIABKE NepefesbHOro uyryHa. OT BLICOKHX KOHUEHTpPAUHH
HHAHWJOB, HaXOLAIKXCA B CTOKaX ra300uYHCTKH JOMENHBIX Iie-
uefi, BHIMJIABJAIOMIUX (eppoMapraHUeBHH UYyI'yH, ocBOOOXKAalOT-
Csl IPHMEHEHHEM KeJe3HOro KyNnopoca M NOCJSIYIOIHM MNoalle-
JayuBaHueMm nas noianepxkauust pH Bomel B npepenax 9—10.

Toxkcnueckue WHAHWUALI TNEPEBOLSTCS B OTHOCHTENBHO Malo-
TOKCHuHble ¢eppo u deppuuvanugsl. [Ipn 3ToM 30(EKTHBHOCTL
ouucTKH pocturaer 90—98% (ocraTtoyHoe conepKaHHUe UHAHHU-
1o 1—6 wmr/a). s oGe3BperKMBaHHS UHAHHIOB INPHMEHAIOT
TaKkKe XJOPHYI0 H3BECTb, THIIOXJOPHT, JKHIKHi XJ0D HNPH KOTC
POM OHH OKMCJIAIOTCS O LHaHaTOB, T. €. rpynna CN— noJHocTbio
paspyuiaercs.

Ocanok u3 OTCTOAHHKOB CTOYHBIX BOJ OT F4300YHCTKH COXEp-
JKHT KOMIOHEHTBHI, MOJe3Hble JAJs BLINJIABKH UYryHa, TNO3TOMY
ero uesecoo0pasHo HCIONb30BaTh Ha arjoMepainHoHHOH (alpH-
Ke B KauecTBe ChIPbS JUISl CHEKAHHd C LIUXTOH, HJH, B clydae
OTCYTCTBHST (HabpHKU — OpUKETHPOBATh NOACYIIEHHHHA IIJaM Ie-
pen 3arpyskoil ero B joMenHble neuH. [lis 06e3BOXHBaHUA IJa-
Ma, ero BaaxHocTe 93—95%, syuymie Bcero npHMeHAThb (DUIALTPA-
IHI0 Ha BakyyM-uabrpax. Ha BaxsHOCTP yTHAH3aUMKM lLLIaMa
yKa3blBaeT TaK K€ ¥ TO, YTO Ha OJAHY TOHHY BBLIIJIAaBJSEMOTO Uy-
TyHa npuxoiurcs Ao 100 xr wnaama (mO CYXOMY BEIUECTBY).

13



OurcTKa CTOYHBIX BOJ OT TPaHyasaiiu JOMEHHOTO Hyaka
H PaA3JK¥BOYHbLIX MAIlHUH

K CTOYHBIM BOQLaM JOMEHHOTO Ll€Xa OTHOCSTCS M Te, KOTOphIE
o6pasyloTcsl NpH rpaHy/ISIUMH AOMEHHOTO IJIaKa M OT MallHH
pasnuBkyu uyryHa. Ilpouecc rpany/siiuH COCTOHT B OLICTPOM OX-
JIaXKJEeHHH pPACNJaBJCHHOIO 1IJaKa BOJOH ¥ NEpPexoioM Eero H3
JKHUJKOIO B TBeproe pa3npobiaeHHoe cocrosinHe. Pacxon Boxnl
cocraBaser npuMepHo ! M® Ha 1 T rpaHy/JMpOBaHHOrO ULLJIaKa.
Tak kax oOpasyiomiuecs NPH 3TOM CTOYHBIE BOJBI XapaKTepH3Y-
IOTCSI B OCHOBHOM HaJIMulieM B3BelIEHHbIX BEUIECTB, TO OCBETJe-
HHe HX NPOHU3BORMTCSI B IOPU3OHTAJIBHBIX OTCTOHHHUKaX, e oc-
HOBHAsi Macca B3BEIUEHHbLIX BEILeCTB ocaxaeTcss B TeueHue 10—
15 munyTt. OunnleHHass Boja He JOvikHa oOpachBaTbCd B BOJO-
eM, a MATH N1 HOBTOPHOTO HOMOJBL30BAHHS, B OCHOBHOM J1Jf
TPAHCHOPTUPOBKH wiaka. Ocajok U3 OTCTOHHMKA, BHIIpyXae-
MblH yOOPDOYHBIM MeXaHH3MOM rIpeldepHbIM KpaHOM, HONOJb3Y-
IOT JJs IJIaHUPOBOUHBIX UeJeH HMJIH yHaJAdloT Ha CyXo#H oTBaJl.
B nocaemnue roabl Bce uyalle TPaHyJALHIO IIJaKa HPOUSBOAAT
He B GeccToyHom OaccefiHe, a Ha cneudasJbHoM GapabaHe (noJy-
CyXo#l amoco6), rie CTOYHLIX BOJ NPAaKTHUECKH HE NOJYy4aeTcs.

OcpeTuienne CTOYHLIX BOJ Pa3/IMBOYHLIX MAIUHH, COAEpPKAILMX
O6JIOMKH 4yIYHa, OKaJuHy, H3BeCTh, rpaduT U APYyrue HepacTBO-
PeHHble NIPHMECH, OOBLIYHO TNMPOU3BOLUTCH B TOPH3OHTAJNbHBIX OT-
CTOHHHKAX, cocToAwnx u3 1—3-x cexuuil. Ilpu cpenHem conep-
XKaHuu B3Becu 1,5 1/ ocTaTouyHasi KOHLUEHTpAllUsl ee Jocae OT-
cTofiHuKa He npesnimaer 0,15—0,2 r/x, npuuem 90 % obuero xo-
JIHYECTBA B3BOLUEHHBLIX YacTHL ocaxjpaercs B TeueHne [15—20
mMuryT. [asa yaasauBanus o6JOMKOB YyryHa M OKaJMHBI, a Tak-
XK€ HaXOASLerocsi B H3BECTH NECKa, Nepel OTCTOMHHKOM CJefyeT
yCTpauBaTh neckososky. ODPCTORHUK OT OcajkKa OYHMILAIOT Kpa-
HOM, 000OpYyIOBaHHBIM rpelidepoM, U BHIBO3UTCS Ha COTJIACOBaH-
HbBle C OpraHaMy CaHuTapHOro Hajg3opa ydactkd. C Lenbio HH-
TEHCHOHKALMH MpoLecca OUHCTKH B OTCTOMHMKAX uenecoobpas
HO NpPHMEHSITh CHHTETHYECKHE BbICOKOMOJIEKYJSpPHblE BellecT-
Ba,~— QaokyasuTel. Hanbosee npuemaeMbll H3 HUX NOJHaKpHUJa-
MHI, KOTOpHIHi CnocofeH YCKOPHTh TNPOLECC OCaxKAeHHs B3BeCH
B CTOKAX PasJMBOYHBIX MAalIMH (Tak:kKe KaKk H CTOYHBIX BOA ra-
300YUCTKH U TIPOKATHHIX LEeX0B)-— 5,5—6 pas.

YuuTbiBasg, YTO CTOKH pPa3/HBOYHBIX MAalUMH COZepKaT He
TOJILKO B3BELUEHHbIC BELIeCTBAa, HO M PAaCTBOPCHHYIO H3BeCTb,
HeoOXO[KMMa NOMNOJIHHTeJbHAST OYHMCTKA, T. K. BBITYCK IIEJOYHBIX
BOX B BOJOEMBbl NPHUBOJHT K HOBLIIEHHI0O pH M MyTHOCTH BOXHI,
4 NMOBTOPHOE HCTOJb30BaHHE BOJABI BbI3bIBAeT MHTEHCHBHOE 3apa-
CTaHHe pa3BOJsilUX ceTed COJsSMH KectkocTH. [loatomy mis
MOJIHOrO HCMOJNbL30BAHMS CTOYHLIX BOJ, Pas3/HBOYHLIX MalllMH B
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060poTHOM UHKJIE pekoMeHAyeTcss noGaBka 10% cBexel BoAb B
OTCTOHHUKH ¢ BpemeneM npe6uiBanus 40—60 wmuuyT. Mowker
OBITb TakXKe MCNOAb30BAH MeToN pekapOOHM3auuu oTpaboTaB-
el BoABl YIMIEKHCJOTOH ILIMOBLIX Ta30B JOMEHHBIX Teyel,

OuNCTKA CTOYHBLIX BOJ, NPOKATHBIX LEXOB

EQMHCTBEHHBIH MeTOJI OUMCTKH CTOKOB TPOKATHBIX IEXOB-——
ocaxKIeHHe B3BEICHHBIX BEIeCTB— OKaJHHBLl (Comep:KallleHd Kpo-
Me 3aKHCHOIO M OKHCHOTO Ke€Je3a TakHe NPHMECH KaK yrojb H
I€COK), B TOPM3OHTAJNBHBIX MHOTOCEKHHOHHBIX OTCTOHHMKAX.
OO6bluHO OTCTaMBaHHE NPOHCXOIUT HA 2-X CTYNEHSAX — HElocpen-
CTBEHHO y NPOKATHOrO CTaHa B NEPBHYHbIX LEXOBHIX OTCTOMHH-
Kax, rjie BoJa ocBOOOXAAETCA OT KPYITHOH OKaJHHBI, H BHE Ie-
Xa, BO BTODHMYHBLIX OTCTOMHHKAX, CAYXKAWMX JJAS OCaXICHHS
MEJIKO! OKaJIMHbl ¥ y/I1aBJMBAHHS MacJja.

B nepBuuHOM OTCTOIHHKE M3 BOJB BbiAessieTcs 0 75—95 %
B3BelUeHHbIX BELIECTB, OCTATOUHOE COJepXKaHHe KOTOPLIX HOCTH-
raer 120 mrhr. Tlpu HaJAWYHH ABYXCTYNEHYaTON OYHCTKHM cojep-
KaHWe B3BECH B OUMLUEHHOH Boje He npesblliaeT 55—65 mr/i.

O4uCTKY NepPBHYHOTO OTCTOHHHKA OT OCafika IIPOU3BOAAT
rpeiipepoM, MOABEIIHBAGMBIM K MOCTOBOMY KpaHy, a U3 BTOPHY-
HOTO OTCTOHHHKA — CKpPENepoM NpH NOMOWIH JedeloK, pacmnoJo-
JKEHHBIX Ha NepelBHMMKHBIX NJaaTopMax o o6eHM TOPIEBBIM
CTOPOHaM OTCTOMHMKA HJM OKaJHHO-yOOpOYHOH MamHHOH. B oT-
CTOHHUKE JOJXKHO NPOHM3BOLMTHCS TaKXe yAajeHHE BCIVIBIBAIO-
LMX MacesJ M 3MYJbCHM NIPH NOMOILHM NOBTOPHOH MIEJEeBOH TPY-
Onl B CrnellHaJbHYIO €MKOCTb. MacJjo pereHeprpyer H HONOJb3Y-
IOT KakK CMa304YHOe HJH B KayecTBe TOMJIHMBA B MAapTEHOBCKHX
UM JAPYDHX MeyaX, a OKAJHHY HCNOJb3YIOT B LIMXTE JAOMEHHOTO
uexa uau arnodabpuxu.

Hapsiny ¢ sTum naubosnee pacnpoCTpaHeHHBIM METOAOM, AJS
fonee apdexTHBHOrO 0cBOGOXKIEHHS CTOKOB OT Macja, B 4YacT-
HOCTH, NaJbMOBOI'O MacJia, IpHMEHsieMOro T[pH TNPOHU3BOACTBE

JHKOH KeCTH XOJIOLHOH NPOKaTKOH JHCTa, MOXKET OBITb HpHMe-
HEHO KOoaryJupoBaHHe OTCTOSHHOH BOJBI C NOCJAEAYIOIHUM (HIALT-
pOBaHHEM yepe3 3epPHMCTYIO 3arpysky M3 OHTOro cTekja ¢ pas-
MepoMm uactuu 0,5—3 MM u caoem 0,8—1 m. Pexkomennayior rtax
JKe pas3jioKeHHe MacAgHO-3MYJbCHOHHBEIX CTOKOB TPaBHJBbHBLIMH
pacTBOpaMHM C NOCJEAYIOUWHMM oTcraMBanueM K Ap. OpHako noka
3TH MeTOAbl H€ HAULTH IIHPOKOTO TIPHMEHeHHMs H IIPOH3BOJACT-
BeHHAs NPOBEPKA HX HeJOCTaTOuHa.

JJAsi mepBHUYHOrO YJAaBJAHBaHUS KPYNHOH OKaJIHHBI BMECTO
IIEPBHYHBIX OTCTOHHHKOB MOTYT IPHUMEHATbCS THIPOLMKIOHBHI,
sdrdhexTHBHOCT KOTOPhIX Jgocruraer 80%. B Hacrosimee BpeMs
IJIsl yJaBJHBaHUsi Macja NpeNJaraloT HCMoJb30BaHHE MOJHype-
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raHa M APYrHx MOMJIOMIAKIIMX MaTepuanoB. OcBOGOMKAEHHBIE OT
B3BELICHHBIX BELIeCTB M Maces CTOYHble BOABI NPOKATHBIX LEXOB
JIOJKHBI OBITH HCMOJNB30OBAHBI B 3aMKHYTOM ILHKJE BOJIOCHaOXKe-

HUd.
OuucrKa CTOYHBIX BOJ, CTaJieNJaBHJIbHbIX LEXOB

Onsa croxkoB, 00pasylOLIMXCS TPH MOKPOM Crocofe OUHCTKH
ra3oB MapTEHOBCKMX MNeyYeii HONOJIb3YIOTOS OTCTOMHMKH, Ioce
KOTOPBLIX COIEpXXaHHEe B3BEeCH B BOJXe CHUXKaercs Jo 150—200
mr/a. Ocafiox HOJNKEH YAAJSITbCH NEePHOLUYECKH B IHIJTaMOHAKO-
MHTENb HAM 00e3BOKHBATBCS Ha (GUIBTPONpeccax € MOCJAeAYyIO-
IUM HCIOJb30BAHUEM B LIMXTE arjoMepanyuoHHbX ¢abpuk. Oyu-
LleHHble BOXB!I JOJMXKHBI ObITh 3aMKHYTH B OOOPOTHBIX CHCT@MAax
BONOCHAGXKeHHS, T, K. B HHX COJZepXKaTCi HE TOJbKO B3BEIIEH-
Hble BELeCTBa, HO H OpraHHYecKHe 3arpa3HeHHs.

B neficTByOIIMX KOHBEPTOPHLIX lleXax BOJOCHaGxeHHe OOBIY-
HO ocyluecTejsercs ¢ o6opoTom BoAbl [Jus OcCBeT/IeHHS BOJBI
yallle BCEro NPHMEHSIOT pajHaJibHBle OTCTOHHHKHM, AHaMeTp KO-
TOPHIX B CBSISH CO 3HAYUTEJbHBIM KOJHYECTBOM CTOYHBIX BOJL
(500 m®*uac or omsoro 100 TOHHOrO XKOHBEpTOpa) JOCTHraer
30—50 m. Ilpu oGpaborke Boxpl TNepej OTCTOMHHKaMH pacTBO-
poM mnoaunakpuiamuia go3oit 0,4—0,8 Mr/yl CKOpPOCTb OCaXKAEHHUS
OTHOCHTEJIBHO KPYNHBIX YacTHl Bo3pacTaeT B 1,5—2 pasa. B cBa-
3U ¢ HaJHuyeM B uiaMe g0 70% Xejesa, HeOOXOAMMO Tpebo-
BaTh €r0 YTHJM3aLHH C TNpeABapUTeNbHHIM O0e3BOXMBaHHEM WU
OpHUKETHPOBAHHEM IljlaMa M IOCJHeNYIOLMM HanpaBJeHHeM B
KOHBEPTOPBl Ha NepeniaBKy.

Y4uTbIBasl 3HAYHTEJNbHOE IIblJIEBBIZEJNEHHE OT 3JeKTpocTaJe-
NJIaBU/bHLIX Heuel, 0CO0eHHO NPH KHCJIOPOJLHOM AYTbe H IpHuMe-
HEHHEe, B OCHOBHOM MOKpBIX T'a3004YHMCTOK, BOJIOCHAGXKEHHE 3JIeK-
TPOCTAJIEN/IaBH/IBHOIO 1LieXa AOVIKHO OCYIECTBJATBHCH TOJBKO C
oboporoM Bozbl. [Ipy 5TOM B OZHOM UMKJ/e IHPKYJIHPYET BOLA
He 3arpsAs3HsoLlascsd Ha NPOM3BOACTBE, B JPYIrOM — BOJAA HCIOJb-
3yemasi 1Jsl OUMCTKH rasa neueii nepex BhIOpocOoM B aTMoodepy

OcBeTJjieHHe BOAB NPOU3BOIHTCS B pafiMa/ibHBIX U pexe ro
PH30OHTANbHBIX OTCTOHHUKAaX. Xopomuil 3pdhexT ocaxkaeHHus: B3Be-
CH MOXHO JAOCTUTHYTb NpH JUIHTEJLHOM NpeOLIBAHHM CTOKOB B
npyne-ocBeTNHTeNE.

B oaHOM H3 NIPOEKTOB NpEIYCMOTPEHa ABYXCTyNEeHUaTas
OUHCTKa — CHaYaJa B TOPH30HTAJbHOM OTCTOHHHKE, 4 3aTE€M Ha-
nopHble GUABTPH 3arpysKeHHBIC KBAapUEBLIM I€CKOM KPYIHOCTHIO
1 mM. K Meronam uHTeHCH(HKAUMH NpOLECCa OCBETJIEHHS BOJIBI
OTHOCHMTCS HNPHMEHCHHE TAKHX BBICOKOIPOH3BOAHUTENbHBIX OYHCT-
HBIX COOPYKEHHI KaK OTKPBITble THAPOUHKJOHBI, NPOH3BOLHTENb-
HOCTb KOTODPHIX B 5—6 pas BHllle yeM y paXHaJbHBIX OTCTONHH-
koB, C MOABJEHHEM CTOYHBIX BOJ Ta3004YHCTKH MAapTEHOBCKHX HU
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KOHBEPTOPHBIX  IIeXOB,  3arPA3HOHHHIX  TPYIHOOCAXKAACMOM
B3BECbIO, 60Jbilloe 3HAYEHHe HMeeT I[IPUMEHeHHe KOaryJIsHTOB:
ceprokucaoro amnomuuusa — Alx(S0.); cepHOKucaOro XKejesa —
Fe;(SO.)s xkenesnoro xynopoca FeSO,:-7H2O wuam xaopsoro
xenesa FeCls, a Tak xe Takoro 3(dexTHBHOTO BBICOKOMOJEKY-
AsipHOTO (UIOKYJSIHTA KaK NoviHakpHJaMuia Jnosamu  1,0—2,0
mr/n. Idas pocryxkenus Tpedyemoro s3dipexTa OUHMCTKH HA ypOB-
He 150—200 Mr/a ocraTOUYHOH B3BeCH THJApaBJHYeCKas Harpys-
Ka Ha pajuabHble OTCTOMHHKHM C KOaNyJHpPOBAaHWUEM BOIBI TIOJIH-
AKPHJIAMHAOM J030# 1o 2 Mmr/a pomxHa 6bith — 2—2,5 mM3m?/r,

Eule 6oubiiee 3HaueHue npuodperaeT METOJ MAarHHTHOH Koa-
IYJSIIWH CTOYHBIX BOJ, KOTOpbie mepej NOCTYyIVICHHEM B OTCTOM-
HIKH NpPeABapUTEbHO 00pabaThIBAIOTCS B MAarHUTHOM HoJie (yuH-
THIBAsSI (peppoMarHuTHBIE cBoficTBa vacmuu). Mceaeposanuem ye-
TAHOBJEHO, YTO NPH 3TOM 3(upeKT OCBET/EHHS YyBeJHHBaeTCs
MO CTOYHLIM BOAAM JOMEHHBIX ra3ooyucTok ¢ 77 1o 89%, koH-
BEPTOPHBIX Tra3004ucToK ¢ 75 10 97%; oOMLIBOUHBIM BOJAM KOT-
JIOB-YTHJAM3aTOPOB MaTpeHoBckux mneveit ¢ 85 po 97%. Taxum
o6pasoM onocof MarHUTHOR Koaryasiuud HauboJee ueaecoobpa-
3eH IJs CTOUHBIX BOJ, colepxamux ¢eppoMariuTHLIE TOHKO-
JyCrepaHble B3BEWIEHHbIE BELIECTBA, KaKWMH, B YACTHOCTH, SiB-
JSIIOTCH CTOUHBIE BOALI [@300YHCTKM KOHBEPTOPHLIX ¥ MapTEHOB-
CKHX IIeXOB.

Ocafok U3 OTCTOHHHMKOB YHAJSIOT B IIJAaMOHAKOMNHTENb HJH
06e3BpeXUBAlOT HAa BakKyyMOHAbTpaX C HCNOJb30OBaHHEM B IUIHX-
Te arJoMepauHOHHBEIX $abpHK.

Crounnie BOAEL OT 0OMBIBKH KOTJIOB-yTH/IH3aTOPOB TONJla pe-
KOMEHIYIOT IIPeJBAPHUTENLHO OYMINATL OT MeXaHHYeCKHX IpHMe-
cell B THAPOUHKJIOHE M HeHTPa/NH30BaThb H3BECTKOBLIM MOJIOKOM
UM OYTEM COMEIUHBAHHUSI CO CTOYHLIMH BOJAMH OT PasJjiHBOYHBIX
MallHH YYT'yHa, COLEPXKAa(MMHK OKHCb Kaablus (u3pectn). Oun-
HIeHHble BOJAB 1lieNecoo6pasHO  HCHOML30BATH MOBTOPHO 4
OOMBIBKY KOTJIOB-YTHJIH3aTOPOB.

Crounble BOAbLl oOpasyioulnecss Ha YCTAHOBKAaX AJIS OXJaMXje-
II¥S Y NPH THIPOOYHCTKE H3/IOKHHI OCBOOOKAAIOTCH OT 3arpss-
HeHUH (OKaJHMHbl Harapa, U3BECTH M CMOJIBI) B OTCTOHHHKAX M
6e3 oxnaxnIenuss TONAIOT CHOBa Ha Te e YCTAHOBKH. B rex
ciyuasx korja Tpebyercsl 6oJiee HH3KOE COXEpXKaHHEe B3BEILUEH-
HbIX Bewects 50—75 Mr/i), OTCTOEHHYIO BOAY IOHOJHHTENHHO
OUHILAOT (GMJIBTPOBAHMEM uUepe3 CJ0H KBApPLEBOTO NeckKa.
Ha HekoTopblx 3aBOAax OTy KaTeropHio CTOKOB OOBEAHHSIOT CO
CTOYHLIMH BOJAMH INPOKATHBIX nexoB. [lo aHajorm4yHOMy NYTH
HAYT OpPH pPeUICHHH BONpOCa OYUCTKH CTOYHLIX BOJ OT YCTaHOBOK
HenpephbBHON pAa3JHWBKH CTaNM, YYUTHIBasi, YTO THAPABJIHYECKAS
KPYNHOCTb B3BeCH OT 3THX YCTAHOBOK TaKas JKe KaK ¥ B3BelleH-
HbIY BEECTB B CTQUHBLIX BOAAX NPOKATHBIX CTaHOB.
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Ilpn deppocniaBHOM NPOH3BOACTBE B OCHOBHOM HMEIOT 3Ha-
YeHHEe CTOKH Ta3004YMCTKH 3JEKTPONNABUJILHBIX TieyeH, KoTophle
ob6pasylworca B KoanuectBe oT 7 no 8 m® ma 1000 m® rasa, co-
nepxat po 2000 Mr/m MeJKOIHCNepcHOH TPyAHOOCaXKAaeMOM
B3BECH, 3arpsi3HeHbl pPacTBOPUMBIMH TOKCHYECKMMH BelllecTBaMH
H UMEIOT MNMOBBILIEHHYI0 Temnepatypy (40—45°%). Ilostomy ocser-
JIeHHe CTOKOB TpeOyeT .1H00 IJUTEeNBHOrO OTCTauBaHufA, Jaubo
HQIO.JIb30BAHHS OTCTOMHHKOB C NMPHMEHEHHeM XOoaryJasudH H oX-
JaxJeHHeM oOOOpOTHOH BOABI Ha BEHTHJSITOPHBIX TpafHpHAX C
6pbI3rafabHbIM opocuTeseM. JIsi OYHCTKHM CTOUYHBLIX BOJ NPHMEHS-
IOTCsI pajgHaJjbHble W, pexKe, rOPH3OHTA/bHbIE OTCTOWHHMKH, a TakK
JKe [OpyAbl-ocBeTHTeNH  (UIIaMOHAKOMUTENH), Tle MNPOHCXOLHT
TaKXe OXJaXXJeHHe BOLbI.

Crounble BOJb! pa3JHBOYHBIX MAUIHH 3TOrO NMPOM3BOACTBA, CO-
nepxainre g0 800—1000 mr/n B3BelIeHHHIX BELIECTB, NEPe] HOB-
TOPHBIM HCHONb30BAHHEM MOMABEPTaAIOTCS OYHCTKE OTCTAUBAHHMEM.
O6OpOTHLINI UHKJA BOAOCHAOKEHHst Pa3VIMBOYHLIX MAIUHH MOXeT
6bITb ¥ OOLIMM, OXBAaTHIBAIOLIUM TaKXKe LeX 3JIeKTPOLHBIX Macc
M ras3oo4yucTKy. Jlyumie Bcero B TaKHX CJyyYyasX OCYWECTBASITh
COBMECTHYIO OYHCTKY B MNpPYAY-OCBETHTEJIe, I'le TPOHUCXOIHUT 3ip-
(EeKTHBHOE OCaXIEeHHE B3BELEHHbIX BElIeCTB, OXJAaXIEHHE BOJbl
1 yMeHbllleHHe KOHLEHTPallHH BpeXHbIX KoMmnoHeHToB. Ilocae Ta-
KON COBMECTHOH OYHCTKHM BOAA MOJHOCTbIO MOXET ObITb HCHOJb-
30BaHa B OBOPOTHOM UHKJE BOJOCHAOKEHHUS.

Ocajox (W/1aMOBYIO NyJbNy) H3 OTCTOMHMKOB HEXa OYMCTKH
rasos MNoJalT Ha (QHABTpOMpecc, OTKyA4 BOAAa BO3BpaulaeTcs
B OTCTOHHMK VISt OCBETJEHHUA, & OCaJloK BbLIBO3SIT Ha arnodalb-
PHKY HJIH, IO COTJIacOBAHMIO C OpraHaMH CaHMTAapHOIO HaJ30pa,
B CYXHE OTBaJIbl.

B ¢aoconiaBuabHOM NPOM3BOACTBE 3arpsi3HEHHble CTOYHBIE
BOILl 0Opa3syloTCsl B OTHAEJNEHHH HOAFOTOBKH WIMXThI, (JIiocomsa-
BHJbHOM OTJEJEHUH M, HAKOHel, B OTIEJEeHHAX TpaHYJALHH H
CyIIKH ¢uiloca. Y4HTbIBas pasHblil xapakrep o0pasyloumuxcs Cro-
KOB OHH HYXKJAlOTcAd JHOO B OXHOH MeXaHHYeCKOH ouHcTKe (M3
OTHEJCHHH MOATNOTOBKH ILHXTH), JWGO, KpOMe TOro, B XHUMHue-
CKOi 006paboTke (HeHTpasu3alius, HCMNOJb30BaHHe H3BECTH AJfA
ofesBpexkxuBanusi ¢gropa u Ap.). Bo Bcex cayuasix ouHLeHHas
BOda (RIIOCONABUJIBHONO NPOH3BOACTBA JOJIXKHA HCNOJAB30OBATh-
cs1 B COOPOTHOM cHCTEMe BOAOCHAOMEHHSI, a OTXOIbI, COMepXKa-
I¥e LEeHHble KOMIOHEHTbl, YTHAH3HPOBATBHCA. YUHTHIBAs, UTO B
CTOYHBIX BOJAX M LlJaMe HaxXOJfATCA BpeIHbe COeXHHEHHUS IIpH
cOpoce HX B NPYAL-HAKOMHTENH HJH OTBajJbl HEOOXOAWMO YuH-
THIBATb OMACHOCTb 3arpsA3HeHHst NoA3eMHbIXx BoA. [TosTomy B 3a-
BUCHMOCTH OT KOHKPeTHBIX YCJOBHH (cocTaBa CTOKOB, MecTopac-
TIOIOXKEHHS NPYNOB HJIM OTBAJOB H AP.), MOXKET BO3HHKHYTH He-
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00X0AMMOCTL B TPGNABAPHUTENBHOH OYHCTKE CTOKOB HJH YCTPOH-
CTBE NPOTHBOPHIBTPALHOHHOIO 3KpaHa.

Yro KacaeTcss OUMCTKH CTOUHBIX BoJ arnodabpHKH, TO 4yacTo
YCTPaUBAIOTCA MNPYJbl-OCBETHTEIH TakHe KaK H JJs TopHooGo-
raTHTeVILHBIX TPOU3BOACTB C TEM, YTOOBI NoOcJe OCBeTJIeHHS OT-
CTAaWBaHUEM CTOYHbIE BOIbLl MOXHO OBbLIO HGNOJbL30BATb IIOBTOP-
HO B cHcreMe 0GopoTHoro BoaocHabxenus. OcseTseHHe BOJbI
IIPOU3BOASAT TAK K€ B TFOPH3OHTAJbHBIX OTCTOHHHKAX, HO KOJH-
YECTBO OCTAIOLIUXCSl B3BEIUEHHLIX BelleCTB IIpH 3TOM ellle OTHO-
outenpHo BeJuko — 0,5—2 rli u TpebyloTca  IOMOJHHTEJNbHbLIE
MepHl M0 JAO0YHCTKE.

OuucTKA CTOYHBIX BOJ, TPABUJIbHbLIX OTAENEHUH

Boabmioe pasnoobpasue 3TOH KaTeropuu CTOKOB, BbI3BaHHO-
rO TpaBJeHHeM pa3/JHYHBIX CTajiefl M CNJaBOB B KHCJIOTaX M HX
amecsix, 3aTpyAHser ux spdexrusHylo ounctky. OCHOBHBIE KaTe-
rOpHH, nojJjexauiue obe3Bpe:KUBAHHIO, 3TO OTpaboTaHHBIE Tpa-
BIJIbHBIE PacTBODHI; BOLBI cojeprKalllie CepHYI0 KHUCJIOTYy H oMe-
LIAHHBIE KHCJIOTHI, BOALI OT NPOMBIBHbIX BanH. OuHCTKa HX OObM-
HO TNpPOU3BOJUTCH pPa3fesbHO, TaK KaK oTpadoTaHHbBe TPaBHJb-
Hble PacTBOPHI H3 TPaBHJbHBIX BaHH SBJASIOTCA HauboJjee KOH-
[leHTPHPOBAHHOM 4acTbIO CTOUHBLIX BOJ M cojep:KaT GoJsbiloe Ko-
JIHYECTBO JKEJEe3HOTO KYyNmopoca, OBOGOJHYIO CEpPHYIO KHCIOTY,
okaauny. Mix nepepa6oTka ocyllecTBAsSeTCd Ha KPHCTAJIH3aIH-
OHHBIX YCTAHOBKAaxX C NOJYy4YeHHEeM B KauecTse TOBapPHOTO NPOIYK-
Ta 2KeJe3HOro Kynopoca, a TakXKe HeHTPaJu3alHs H3BECTbIO HJIH
($eppoxXpoOMOBLIM 1I171AKOM.

OtpaboranHble pacTBOPLI OT TPAaBJEHHS B CMEUIaHHLIX KHC-
JOTaX HEATPANH3YIOTC H3BECTblO. DTOT Ke cmocol, a Takke
HeHTpa/iu3anus LIeJOYHBIMH DacTBOPaMH, HCHOJb3yeTCs Ias
00e3BpeXHUBaHHA CJAaGOKOHUEHTPHPOBAHHBIX NPOMBIBHBIX BOJL.
B Hacrosilee BpeMsi PEKOMEHIYeTCs HOMOJIB30BaTbh JLJsl HeATpa-
JHM3alHH TPaBH/bHLIX PacTBOPOB aMMHAK C TIOJYdEHHeM CYJb-
¢dara amMoHus.

Hawubosee nepcnexTHBHBIM SBJSETCS TpaBjieHHE He CepHOI,
a COJITHOM KHCJIOTOH, HO CJIOXKHBIM OCTAeTCsl BOMNPOC O0e3BPerH-
BAaHHSI COJITHOKMCJBIX TIpOMBIBHBIX Boj. OueBHAHO HauGoJiee pa-
LHOHAVIbHBIM [/ 3TOH nenu OyleT Honosib3oBaHHE HOHHO-OGMeH-
HblX cMoJsl. IOHHO-OOMEHHBIM METOIOM MOXeT GBITb pereHepupo-
BaH M (ochOpHOKHCHABIN OTPAabOTaHHBIH TpaBHJABHBLIH pacTBOP.
Ons cneuuanpHbIX —CcTaJjeil HHOTAA NPUMEHSIOT TpaBJieHHe
OMechl0 a30THOH M IJIaBMKOBOM KHCJOT. EJHHCTBEHHBIH MeToj
o6e3BpeXXMBaHUS 3TOH KaTErOPHH CTOKOB — HEHTpa/iH3auus H3-
BEeCTbIO.
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B rnocnejgHee BpeMsi PEKOMEHLYIOT pereHepHpPOBaTh CEPHYIO
KHCJIOTY W3 TPaBHJIbHBIX PaCcTBOPOB 3JIEKTPOXHMHUYECKHM CIIOCO-
60M C NMpPHMEHeHUEeM 3JEKTPHUECKOIOo TOKa M 3JeKTPOXHMHYECKHX
AKTHBIBIX AHMOHHTOBBIX AMadpam. Ilpm sToM moaywaercs H
LPYro#l UEHHDLIH NPOXYKT — 3JEKTPONUTHUECKOE (UHCTOE) IKeJe-
30, npeBpalaemMoe B IOPOIIOK.

Uenecoobpasna TakkKe INojaycyxas HeHTpanu3auus TPaBH/Ib-
HBIX PACTBOPOB M3BECTKOBBIM TECTOM HJH MOJIOTOH H3BECTBIO MPU
KOTOPO# IIOJHOCTBIO YyCTpaHseTcs XuAkas (pasza H o6beM Inpo-
ILYKTOB HeHTpasu3alMu cokpamiaercs B 2—3 pasa. [aa nefitpa-
JIH3ALNH CONSTHOKHCJBIX, A30THOKHCJBIX, CEPHOKHMCJBIX CTOYHBIX
BOI, coxepxamux ne Gosnee 5 r/nm HaSO, u He copmepakauiux co-
Je# TSKeJIblX MeTaJsloB, MOXKHO TPHMEHATh HeNPephIBHO HeHCT-
Bylomue GUIBTPH 3arpyKeHHBE IIeN0YHHIM MaTepHajoM — Kyc-
KOBLIM MeJIOM, H3BeCTHSKOM, ROJOMHTOM, MAarHe3UTOM, MpaMo-
pom. Ilpu nepepaboTke OTpaGOTaHHBIX TPABUJIBHBIX pPacTBOPOB
Ha KyNOPOCHOH WJ¥ ApYrofl pereHepalHOHHON YyCTaHOBKe OTpa-
6oTaHHbBle CTOYHLIE BOAB OT IPOMBIBKM MeTaJjja JNOJKHE NOX-
BepraThCsl HelTpaju3al¥i M OCBETVIEHHIO C HOMOJIb30BAHHEM HX
B 3aMKHYTOM LHKJe §e3 BBITyCKa B BOJOGMEL.

Ilo nmyTu ycrpolicTBa TaKHX LMKJIOB NOJKIO HATH B Gymy-
IeM BCEe MeTaJIyprudeckoe NPOUSBOACTBO. YIKEe B HacTosluee
BpeMsi pa3pabaThiBAalOTCs CXEMBI IIOJHOCTBIO 3aMKHYTHIX, Oec-
CTOUHBIX CHCTeM BOIOCHAOMXKEHHMS, IJie CBeXas BOla HCIOJb3YEeT-
Csl TOJBKO IJIsl MOMOJNHEeHHsT 6e3BO3BPAaTHLIX NOTEPD.

Kourpoap 3a canuTapHoil 0XpaHOil BOLOEMOB OT 3arpsi3HEHMS
CTOYHBIMM BOJAMM MPEANPUSITHI YEPHOH MeTANJNYPruu

KouTpoap 3a caHuTapHOH OXpaHOH BOJLOEMOB OT 3arpsi3He-
HUS CTOUHLIMH BOJAMH INPENTIPUSTHH 4epHOH MeTaJJypruH ocy-
LIECTBJSIETC N0 OGUIGMPUHATOH METOJHKE H B COOTBETCTBHU C
nocrauosiienusima 11K KIICC u Cosera Munucrpos CCCP no
BONMpPOCaM pPallHOHAJBLHOTO HCNMOJbL30BAHHA M OXpaHbl BOQHHIX pe-
cypcoB, OCHOBaMH BOXHOTO 3aKoHomateibcTBa Coroza CCCP
coto3nbix pecny6auk, OcHoBaMu 3axonogateiasctBa CCCP u co
103HBIX peonyGJiUK O 31paBOOXpaHeHuH, [TonoxkeHnuem o rocynap-
cTBeHHOM canutapHoMm Hansope CCCP, Ilpasusamu oxpanbl Io-
BEPXHOCTHBLIX BOJ OT 3arpsi3HEHHMs cTounbiMH Bojgamu Ne 1166-74,
IlpaBunaMH capuTapHOM OXpaHH NPHOPEXKHBIX BOJ Mopei
Ne 1210-74 u ppyruMH PYKOBOAALIMMHU JIOKYMeHTaMH MuHHCTEp-
crBa 3apasooxpanennss CCCP.

OpranamMu H y4pexRJeHUSMH CaHHTapHO-3MUILEMHOJOIHYSCKON
CJYKOBl OCYIIECTBJAETCS TOCYRAPCTBEHHLI KOHTPOJb 3a CaHH-
TapHBIM COCTOSIHHEM NIOBEPXHOCTHBIX BONOEMOB B MECTaX HX HC-
NONb30BAHHS HaceJeHHeM JUJISL XO3AHCTBEHHO-NUTBEBLIX H KYlb-
TYpPHO-OBITOBLIX 1esiefl ¥ COOTBETCTBHEM YCJOBHH CHmycKa CTOY-
H(;:IX BOJ B BONOEMbl THI'HEHHYECKAM HODMAaTHBaM.
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OcHoBBiBasiCb Ha JLaHHBIX Na60OPaTOPHLIX HCCAEOBAHHH  BOMLI
BOJIOGMOB OMpefeNsieTcss THruenuyeckas sddexTusHOCTh pabo-
Thl COOPY>K€HHH NO OYHCTKE CTOYHBIX BOL C MOMNOJb30BaHHEM
JNaHHBIX NPOH3BOJICTBEHHOr0 J1aGOPaTOPHOTO KOHTPOJsS (mpex-
TPUSITHSI) W OPraHOB IO DeryyiHpOBAHHIO HCMOJb30BaHMS H OX-
paue BoJHbIX pecypcoB Muuponxo3da CCCP mo oueHke Texnuuye-
OKOlt 3 (eKTUBHOCTH PabOTHl STHX COOPYXKEHHH.

IMpn Heo6XOAMMOCTH, KaK Hampumep, B CJydyae BbIfBJEHHS
NPHYHH CcO3JaBLIeHicsi HeO/JarONPHSITHOH CHTYaluH Ha BOLOeME
H JPYrdx MOMKeT ObITb OCYILECTBJIEH KOHTPOJb 33 TeXHHYECKOH
3 PeKTHBHOCTbIO PaBoOTHl OYHMCTHBIX COOPYXKEHHH CHJIaMM Opra-
HOB M YUpEXIEeHHH CaHHTapHO-3MHAEMHOJOTHUECKOH CJIyXKOb!.

IMocrosinHoe HaGuioneHne 3a IKOMIyaTalMell cOOpYXKeHHH NO
OYHCTKe M 0De3BPeXXUBAaHHIO CTOYHBIX BOJ OOecmeyHBaeTcCs Npen-
IPUSTHEM, SKCIJYaTHPYIOLIMM 3TH COOPYKEHHS.

Kontpoab 3a 3¢ ¢heKTHBHOCTBIO paGOThl OYHCTHBIX COOPYIKEHHH
H c6pOCOM CTOYHBIX BOJA B BOIOEM BXOLHT B OOSI3aHHOCTb OpTa-
HOB TI0 palHOHANIbHOMY HCIOJIB3OBAHHIO M OXpaHE BOJHLIX pe-
cypcoB Munsonxosa CCCP,

[laanoBbIll 1aGOpaTOPHBIE KOHTPOJL OpPraHaMH H yupexje-
EHSMH CaHHTapHO-MHIEMHOKOTHYSCKOH CJypKObB NPOBOJHUTCS B
COOTBETCTBHH ¢ TpefoBanusaMH IIpaBus oXpaHbl NOBEPXHOCTHBIX
BOJA OT 3arpf3HeHHst cTouHbIMu Bomamu Ne 1166-74 u IlpaBuaa-
MH CaHHTapHOH oXpanbl npHOpexHbIX Boj Mopeit Ne 1210-74 ¢
yyeToM CnenH(puUecKHX 3arpsA3HEHHH NPeANpHUATHH uYepHOH Me-
TaJJ1ypruH.

ITpu ananuse BoAbl BOJOeMa, 3arpsi3HEHHONO CTOYHBIMH BO-
JaMH TpeqnpHsITHH YepHOH METaJIypPriH, JOUIKHbl ObITh YUTEHBI
crenyoue noKasaTean:

a) Npo3payHOCTb BOIH B CM. (N0 WIPHDTY);

6) 3amax (ero UHTEHOMBHOCTb B Gaj.1ax ¥ BeauuuHa pa3bap-
TeHMs 10 NOpora OLIYLIEeHHs), HEMOCPEJNCTBEHHO HJIM NpH Tocje-
AyIOLleM XJOpHPOBAHHH;

B) OKpacKa (ee HHTEHCHBHOCTb B rpajycaX LBETHOCTH H Be-
JnugHa pa3baBiieHHs 10 NOPOTOBOH OKpPackH);

r) temmepatypa B rpanycax C;

1) B3BelleHHble BeulecTBa B Mrin npu 105°%

€) B3BeLIEHHbIE BEWeCTBA B MI/JI MPH NPOKaJUBAHUY;

3K) TJIOTHBIA OCTAaTOK B MI/i;

3) NJIOTHBIK OCTATOK, NMPOKaJIEHHBIH B Mr/i;

1) okucasiemocTs B Mr/a Oy;

k) BIIK B mr/a Oz (mosHass noTpebHOCTb BOABl B KHCJIODOZAE
npu 20° C);

J) pacTBOpEHHbIH KHoIOpoh B Mr/i;

M) axTuBHasm peaxnus (pH);
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COMEBOY aMMMaK, a30T HHTPUTHBIAL M HHMTPATHBLIH B Mr/m;
XJIOPHIAB MT/;

oynsgaTel M/,

XKejeso B Mrli;

deHoab B MT/iI;

poLaHuLBl B MI/a;

HHaHUALl B Mr/a;

¢) Macsaa B mrha.

Onenka cayHTapHOro COCTOStHHSI BOJOEMOB NPOBOJUTCH Ha OC-
HOB&HHHK!

a) CONOCTABJIGHHS MOKasaTejiell KayecTBa BOJABl BOJOEMA HH-
JKe ¥ Bbille MecTa c6poca CTOUHBIX BOZ;

6) obwmux TpeGOoBaHHU K COCTaBy H CBOHCTBY BOABI BOJHEIX
OOBEKTOB Yy NYHKTOB XO3STHCTBEHHO-MHTBLEBOIO M KYJbTYpPHO-OBI-
TOBOI'O BONOMOJNb30BaHUs (oM. npuioxenwe Ne | k Tlpasunam
OXpaubl TOBEPXHOCTHBLIX BOJ OT 3arpsi3HeHUsT CTOYHLIMH BOJaMU
Ne 1166-74 w n. 9 TlpaBw.1 caHHTapHOH OXpaHbl NPHOPEKHBIX
BOI Mopelt Ne 1210-74);

B) YCTAHOBJICHHBIX BEJIMUHH TPENEJbHO AOMNYCTHMBIX KOHIEH-
TpPauMil BpeIHbIX BELIECTB B BOJE BONOEMOB CaHUTAPHO-OLITOBO-
rO BOLOMOJb30BaHMs (cM. npuyoxenune Ne 2 g [Ipasunam oxpa-
HEl TIOBEDXHOCTHBLIX BOJ OT 3arpsi3HeH#s CTOYHBIMH BOXAMH
Ne 1166-74 n nornonHdaTeJNbHblE NEPEYHH).

Ilpu wecooTBeTcTBMHM 0O6pPOCA CTOUHBIX BOJ B BOAHBIE OOBEKTLI
yKazauHbM Bullle <«[IpaBuaam» npenbsBASIOTCS TpPeGOBaHHS K
ApPEeATPUSITHIO NO YCTPAHEHHIO BbISBJAEHHLIX HapyLIeHHH.

MenopHueckne yKasaHusi MO CaHMTapHOHl OXpaHe BOLOEMOB
OT 3arpsi3HeHUs CTOYHBIMH BOJAaMH 3aBOLOB UEPHOH MeTasayp-
run Ne 441-63 ot 20 nioas 1963 r. oTMenensl TpuKasoM no Mu-
wucrepcrBy 3iapabooxpatenus CCCP or 31.XIL1970 r. Ne 865.
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