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(57) M3o0perenne OTHOCHTCS K TEOTEXHONOTUHM, B YACTHOCTH K COCOOAM TOI3EMHOTO BBIIIENAYHBAHHS

METaJIJIOB, K MOXET ObITh IPUMEHEHO IPH JOObIUE METAJUIOB U 2JIEMEHTOB MOI3EMHBIM BhIIIEJIa4MBaHUEM
Ha MECTOPOXACHUSIX MHQIIBTPAIIMOHHOTO THIA. TEXHWYECKHM PE3YIBTaTOM SIBISETCS ONTHMAIBHOE
BEJICHHE TIpollecca MOA3EMHOTO BBIIEIAYMBAHUS METAJUIOB U 3JIEMEHTOB, CBSI3aHHOTO CO BPEMEHEM
MO/AITOTOBKM 3allacoB K OTPabOTKe, CHIDKCHUE CTENeHH DPa3yOOKUBAHUs IMPOLYKTHBHBIX PacTBOPOB,
CHIDKEHHE Pacxo/ia BEIIIEIAYNBAIOIINX PEareHTOB, a TAKXKe MOBBIIICHNE MTOTHOTHI U3BJICUCHNS METAIJIOB.
3TO OCTUTAETCS TEM, YTO CHOCOO MOA3EMHOTO BBIIIEIAYMBAHHS METAIJIOB M JJIEMEHTOB Yepe3 CHCTEMY
TEXHOJIOTHYECKUX CKBa)KMH BKJIIOYAET BCKPBITUE M OTPAOOTKY PYIHOM 3alIe)KH CHCTEMOW OTKa4YHBIX M
3aKaYHBIX CKBAaXHH, COTIIACHO M300PETEHHIO i) pacTBOPHI pearcHTa MOAAI0T B OTKAYHBIC CKBAKUHBI U
YaCTUYHO B TOPIIEBBIC CKBaXXHMHEI C pacdeToM 3amoiHeHus 1o 50-70% mopoBoro o0beMa rOpHOPYIHOM
Mmacchl mipu JK/T=0,08-0,2 u 3akucieHus TopHOpYAHOI Macchl Ha 60-80% 0T 00IIEro ropHOPYIHOTO
MaccoBOTO OJIOKa, MPH 3TOM Ha JaHHOM OJTalle PacTBOPHl B 3aKaYHbIE CKBAKUHBI HE TIOMNAIOT, ii)
pacTBOpPHI peareHTa MOAA0T B 3aKayHbIe CKBAKHHBI C pPacyeTOM HEOOXOIMMOTO pajHnyca 3aKHUCIICHHS,
COCTABJIAIOIIETO TMOJIOBUHY PACCTOSHUS MEXKIY 3aKauHbIMH CKBKUHAMU, UIH ¢ AocThxerueM 20-40%
3aKHCIIEMOI TOPHOPYIHON MacChl, IIPH 3TOM Ha TaHHOM 3Talle 04y PaCTBOPOB B OTKAUYHBIE CKBAYKHHEI
OCTaHABJIMBAIOT, @ 3aKHUCJICHHE IPOBOIAT /0 BpeMeHH 3armosHeHust ocrasmerocst 50-30% mopoBoro
0o0beMa TOPHOPYIHOM Macchl, iil) 3aImyCKaloT OTKa4YHble CKBa)KUHBI C OHOBPEMEHHOM Mojiaueii pacTBopa
peareHTa B 3aKaYHbIE CKBAYKIHEI, 110 OJI0KY pa3padaThIBaloOT PEIIAMEHT IS COOMIONCHNS OalaHCca OTKAYKH
1 3aKa9KH.
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C22B 60/00

CITOCOB NOJAZEMHOI'O BBILIEJTAYHUBAHHUA METAJIJTIOB H
JJEMEHTOB HEPE3 CUCTEMY TEXHOJOI'MYMECKHUX CKBAYKHH

H300peTeHne OTHOCHUTCA K I€OTEXHOJIOIHH, B YACTHOCTH K Ccr1ocodaM 1o13eMHOT 0
BBILI[CTAYMBAHMS META/LIOB, M MOXET OBITH MPUMEHCHO MPH A0OBIYE METAIIOB H
JNMEMCHTOB II0JA3CMHBIM BbIIIC/IAYHBAHHUCM Ha MCCTOPOXKIACHHAX HH(lJI/IJ]I)T'paHHOHHOFO
THIA.

H3BecTHBI cMOCOOB MOA3EMHOTO CKBaXKHWHHOTO BBIIMICTAYMBAHHS METa/VIOB H
3NMEMCHTOB, B KOTOPBIX OCYIICCTBIAKOT MOCICAOBATCIBHO OICpAaliHK 3aKHCICHH A 6JIOKOB,
YYaCTKOB H HX 3KCIUIyartanuw, a oduiee Bpems T, orpadorku ydacTka Win OJl0Ka
BBIPAXKAECTCS BPEMEHEM:

I,=T,+T,, cym,

2oe T, - epems 3axucaenus, cym,

T, - 8pems sKcrayamayuu, Cym.

C 1enp0 MHTEHCHMUKAIIMK POIIecca MO/A3¢MHOTO BhIlIeIauuBaHMsA CYILIECTBYET
MHOI'0 U3BECTHBIX CIIOCOOOB.

HauGonee OAM3KUM MO TEXHHYCCKOH CYIIHOCTH AHAJIOTOM SBIAETCA CIOCO0
BBHINICTAYMBAHHS METAVIOB W DJIEMEHTOB Ha MECTE 3alleTaHusl PYyHd, BKIHOYAFOIIMH
BCKPHITHE W OTPabOTKY PYAHOH 3aJIeKH CHCTEMON OTKAYHBIX H 3aKAYHBIX CKBA)XKHH, B
KOTOPOM IOI3eMHO€ BHIIIENa4YuBaHHE MPOBOAAT pacTBOpaMM cepHoil kucnorsl (10-30
/1), IPH 3TOM CMEHY PEXKMMa OTKAuKH Ha PE/KUM 3aKa4yKH TPOBOAAT B TOT MOMEHT, KOT/1a
pacrBop mpouiea 00Jiee IMOJIOBMHBI PACCTOSHUSA MCHKAY PSAAAMH TCXHOJIOIHYCCKMX
CKBa)KHH, a B JAJIbHEHIIIEM ITPOROAAT OTPa0OTKY pyAHOH 3aJiexu O110Ka TPH IMOCTOSIHHOH
M0Ia4€¢ BHIMIEIAYMBAFOIIMX PACTBOPOB B IUIACT Yepe3 3aKauHbIe CKBa>KMHEI M TIOCTOSHHOM
OTKA4KC TMPOAYKTHBHBIX PACTBOPOB HECPC3 OTKAUHBIC CKBAXKHHBI B PCKHME 3aKAUKH-
orkauku /Mamusios B.A., [lerpos P.Il. u ap. JloOGpua ypaHa MeTogoOM IIOJ3€MHOIO
BeILeaunBanust M.: Atomusaar, 1980, c. 115, ¢. 39/.



K HemocTaTKaM JAHHOTO CMOC0O0a OTHOCATCS OTHOCHTCIBHO JUIHTCIBHOS BpEMS
orpaborku 0Oi0ka, 00pa30BaHME 30H HEAOCTATOYHOH HPOPAdOTKH MPOAYKTHBHOIO
TOPH30HTA, YTO OOYCJIABIHBAET CHIDKEHHE CTEICHH H3BIEUYCHHS MeETaXila B 30HAX
NOHH)KEHHOH HWHTEHCHBHOCTH MpOpabOTKH, T[IOBBIIIEHHE PAacxoAa KHCJIOTBI Ha
BBII[CTIAYMBAHUE 32 CUCT HEI(DHEKTHBHOTO PACX0/1a KUCITIOTHI MPU (PUIBTPAIUHY padouux
PacTBOPOB Y€pe3 30Hbl MHTEHCHBHOM NPOpabOTKH, KOTOPEIE YK€ 00€HEHBI 110 METAJLIY
U pa3yboKMBaHHE TNPOAYKTUBHBIX PACTBOPOB KAK 3a CUET OOCIHEHHBIX IO METALITY
PacTBOPOB M3 30H aKTHBHOW NPopabOTKH, TaK U 3a CHET MOATATHBAEMbIX IUIACTOBBIX BO/I.

3amavell  3asBIEHHOrO  M300peTeHMs  siBffeTcad  paspaboTka  HOBOTO
YCOBEPILICHCTBOBAHHOIO Coco0a MOA3EMHOIO BhIILEIAYHBAHHA METAJIOB H 3JIEMEHTOB
yepe3 CHCTEMY TEXHOJOTHUECKMX CKBOKHH C  YIAYUYNICHHBIMH — TEXHUUYCCKUMHM
XaPaAKTEPHCTHKAMH.

TexnnueckHM  pe3ynbpTATOM  ABIAETCS  ONTHMAIBHOE BEIEHHE Ipoliecca
MOA3EMHOIO BBILIETAYHBAHUSA META/UIOB H 3JEMEHTOB, CBA3aHHOTO CO BpEMEHEM
NOATOTOBKH 3aMmacoB K OTpabOTKe, CHHKCHHE CTENEeHH pazyD0KUBAHHUSA TPOJYKTHBHBIX
PacTBOPOB, CHIDKEHHE pacxoJa BBILIEIAYMBAIOMIAX pPEAareHTOB, 4 TAKKE IMOBHILIEHHE
MIOJIHOTHI U3BJICYCHHA METAIIOB H 3JICMEHTOB.

JApyriMu  nOpeuMylIecTBAMH M TEXHHYECKHM  pe3yJbTaTaM  3asBJLIEMOTO
N300pEeTEHUS SBISIOTCS:

® HCKIIOYaeTCd HeoOXO0AMMOCTL MOAbEMa IUIACTOBLIX BOJ M3 KOHTypa OJIoKa B
AOBOJNBHO cymiecTBeHHOM o0beme ( g0 JK/T = 0,18 — 0,20), 3a cuer HCIONB30BaHHS
PacTBOPOR ¢ OJIOKOB KOTOPBIC HAXOAATCSA HA CTAZHH NOpadOTKY;

® Ha IEpPBOM 3Tale 3aKUCISHHA MOJaHHAs BO BHYTPh ONOKa KHCIOTa d4epes
OTKa4YHBble CKBAaYKHHEI paboTaeT MAaKCHMAaIBHO MPOAYKTHBHO BHYTPH KOHTYpa OJIoKa, 6e3
pacreKkaHus B 3aKOHTYPHOE NPOCTPAHCTRO,

® Ha BTOPOM JTale 3aKHCIEHHd 4Yepe3 OCTABIIHECH 3aKayHble CKBaKHHBI Ha
BHCIUHHX KOHTYpax Onoka co374€TCA 3allUTHBIM Oapbep 3aKHCIEHHBIX MOpPOd H
ITACTORBIX BOJ, CYIIECTBEHHO CHHYXKAeTcA pa3yOOKHBAaHHE TPOAYKTHBHBIX PacTBOPOB
ITACTOBBIMHM BOJAMH IPH MEPEX0e HAa HOPMAJIbHBIH FHAPOIUHAMUYCSCKHI PETJIaMEHT
BHIIICIIAYHMBAHUA,

® TOBBIICHUE TIOJHOTHI M3BJICUCHHSA METAJUIOB M COKpAaIleHWs cpoka oTpabOTKH

OJI0KOB;



® BO3MOKHOCTb COBMELLATh PabOTHL MO 3aKUCICHHIO OTKAYHOIO pAda ¢ APYrHMH
BHIAMH TOPHO - MOATOTOBUTEIBHBIX padoT, TAKMX KakK Kak OypeHue 3aKauyHbIX CKBaXKHH
¥ UX BHYTPUOIOUHYIO OOBA3KY;

¢ [I[PH UCIOJIB30BAHMY ONEPEKAKLIETO NACCHBHOIO 3akcuienust (OI13) Ha BHOBB
BBO/IMMEIX B OTPalOTKY TEXHONOIMYCCKMX OloKax O0CCICYMBACTCS CYIICCTBCHHBIN
HSKOHOMHYECKHH 3 DeKT:

- 3a CYET CHHYKEHHs pacxola KHCIOTH Ha 3akucienne a0 40%;

- 32 CUET CHIIKEHHS pacx0/a KUCJIOTHI Ha Bhilenauupanue (1,5- 2 pasa);

- 33 CYET CHIKEHHs BpeMeHHM oTpadoTku OnoKa W ONCPAaTHBHBIX
AKCIL1yaTalHOHHBIX PACXO/IOE;

- 32 CUCT CHWXCHHS KOJHMYCCTBA PCMOHTHO-BOCCTAHOBUTCIBHBIX pador (PBP)
OTKAaYHBIX CKBAXKUH;

- 332 CUET ODKOHOMHH DJIEKTPOIHEPTHH, CKBRKHIHLIX HACOCOB W JPYTHX
MaTepHalIbHBIX PECYPCOB;

- 3a cyeT 001Iero CHIXEeHHS HerorauieHHbIx 3arpaT Ha I TIP u ux Gonee OpicTporo
HOrauIeHus 1o Nporu3BOACTBEHHOMY Ccrocody;

DTO AOCTUraeTcs TeM, YTO CIOCO0 MOA3EMHOrO BBIUIEJAYHBAHHA METAIIOB H
NEMEHTOB 4Yepe3 CHUCTEMY TEXHOJOTHYECKHUX CKBAXKHH, BKIIOYAIOIIHI BCKPBITHE H
oTpaboTKy pyAHOH 3aliexd CHUCTeMOH OTKAYHLIX H 3aKayHBIX CKBayKHH, COTJIAcHO
U300 PETCHMUIO,

1) pacTBOpBI pearcHTa TMOJal0T B OTKAYHBIC CKBAXXWHBI M YACTHYHO Yepe3
TOPLOBbIE CKBKHMHBI ¢ pacdetoMm 3anoiadHeHus o 50-70% mnopoBoro oObema
ropuopyaHoi Maccsl ipu JK/T=0,08-0,20 u 3axucienus ropHopyanoit Maccel Ha 60-80%
0T 001LIero rOpHOPYAHOTO MaccoBOro 0noka (daree — ['PM), Ipv 3TOM Ha IaHHOM 3Tare
1O/1a4y PACTBOPOB B 3AKAYHBIC CKBAXUHbBI HEC IIPOU3BOJINT,

11) PaAcTBOP peareHTa N0AaKT B 3aKAYHbIC CKBAXKUHBI C PACYETOM HEOOXOIUMOLI0
pajMyca 3aKMCIICHHS, COCTABJAIONICTO TONOBHHY PAaCCTOSHUS MEXIY 3aKauHbIMH
CKBa)KMHAMH HIIH ¢ gocTiwkeHneM 20-40% 3akucinsieMoii TOpHOPYIHOMH MAcCChl, PH 3TOM
Ha ManHoM OJTamne Moja4yy pacTBOPOB B OTKAUHBIE CKBAKWHLI OCTANaBIIMBAIOT, a
3aKHMCIICHHE IIPOBOIAT 0 BpeMeHM 3anonHeHus ocrasuierocs 50-30% nopoporo ob6wema
TOPHOPY/IHOM MacChI;



111} 3aMyCKalOT OTKAYHbIC CKBAKHMHBI C OJHOBPEMCHHOM TMOjauyei pacTBopa
peareHTa B 3aKa4HbIE CKBAXKHHBI, 10 OJIOKY Pa3pabarbiBAOT PErNIAMEHT JIIs COONIHOICHUS
Oananca OTKauKW U 3aKavKH.

Ha sTane 1) B Xole 3aBeplIEHHS 3aKHUCIEHUS NPOBOAAT OTHABIUBAHHE KHCIBIX
PAcTBOPOR B ILTACT PacTBOPAMH MaTOYHHUKA, TIPH TOM FOPHOPY/AHAS MAcca 3aKUCIICMOro
Os10Ka Oepercs M3 pacyeTa YBEJIHYCHUS ILIoanu osoka 1o 5-15%.

Ha »rtanme 1) npoBOAAT OJHOpPA30BOE 3aMENICHUE IIOPOBOr0 IIPOCTPAHCTBA
ropHopyaHori mMacchl 1npu K/T=0,08-0,2 ¢ J0CTHKEHHEM PACTCKAHMS 3AKHCIIHOLIHX
pPacTBOPOB B €CTECTBEHHOM HAaNpaBICHHH.

CyTp 3asBIeHHOro W300pETEHMs COCTOMT B TOM, YTO MOATOTOBKA 3amacoB K
oTpaboTKe pa3/ICnsIoOT Ha CTa/INH:

1. Dtan 1). PacTBOphl peareHTa MoOJaKT B OTKAYHBIE CKBAXKHHBI M 4ACTHUHO B
TOPLIOBBIE CKBaXXHHEL, TPH 3TOM B 3aKauHblE€ CKBaXMHBI pacTBOPHI HE TIOLAIOTCS.

2. Dran 11). [lo npowectBur BpeMeHHM T OTKauyHBIE CKBa)KHHBI MOCIE
sanonHenus  (50-70%) nopoBoro odOnema ropuopyzHoi maccel  (JK/T=0,08-0,20)
BBILLICJIAYUBAIOIINI PACTBOP IIOJAKOT B 3aKa4yHble CKBaXUHbBl.. B OTKauHBIE CKBa)KHHBI
pacTBOp HE MojacTcs. 3aKUCICHHUE BEAETCS A0 3amoiHeHus octasuieroca (50-30%)
MOPOBOIro 0ObeMa TOPHOPYAHOH MacChI.

3. DOran ii1). 3amycK OTKa4HBIX CKBAKHH B padOTY, B 3aKaUHbIE CKBAKHHBI PACTBOP
TaK Xe Mojaercd, Mo OnoKy paspabaTbiBaeTcs perimaMeHT i cobarogeHust OanaHca
OTKa4KH W 3aKa4KH.

H300peTenue oCymeCcTRISETCS CAEAYIOIUM 00pa3oM.

ITpumep.

Ha nepsom 3talie 3aKMCIIEHUS PACTBOPD! peareHTa HoJaiT B OTKa4YHbIE CKBAXKUHbI
Y YACTHUYHO B TOPLUOBBIE CKBAKHUHBI C PACUCTOM 3aKHCJIEHHA rOpHOpYAHOH maccel (I'PM)
Ha 60-80% ot odmero I'PM 6noka. 3akauHble CKBRXXHHEI Ha JAHHOM 3Tarle OTKJIIYEHBI,
470 oOCcTiCUMBaET pacTCKaHHE 3AKUCIAOIINX PACTBOPOB B CCTCCTBCHHOM HAIPaBICHHH,
HOBTOPSIONIHM IIYTH Py/1000pa3yrolIHX PaCTBOPOB.



B xope 3aBepiiicHHs NEpBOTO 3Tama 3aKHCICHHS HCODXOMMMO TIPOM3BECTH
OTAABJIMBAHUE KUCIBIX PACTBOPOB B ILIACT PACTBOPAMH MATOUHUKA, JUIA TOI'O YTOOBI
n30eXaTh OTKAauKH TMOAJAHHOrO0 KHCJoTHOTO pacTBopa. I'PM 3akucnseMoro Omnoka
OepeTca W3 pacyeTa YBEJIMUYEHHS TUIomaan oyoka Ao 5-15% B CBA3H C €CTECTRBEHHBIM
pPacTeKaHMEM PACTBOPOB BOKPYT 3aKAYHBIX CKBAaXKHWH 0 MOMCHTA MX CMBIKaHHA, YTO
obecrieunBaeT 0Opa3OBaHHE I'€OXHMHUYECKOTO Oapbepa uls IpeAoTBPAlICHHS BHEIPEHUS
ITACTOBLIX BOJ B IEpUMETP OOKa MpH JanbHEHNICH IKCIITyaTallUH.

Ha BTopoM 3Ta1ie pacTBOpHI peareHTa I10aKT B 3aKa4Hble CKBAXKUHBI, []1€ pacuyer
HEOOX0HMOTO paguyca 3aKHCIICHHS JOJKCH COCTABIATh MOJOBHHY PACCTOSHHS MEXKAY
3aKa4YHBIMH CKBKMHAMH, WJIHM B cymMe npuBectH K 20-40 % 3zakucasemoit ['PM. B
ciIy4yae CMekKHbIX OnokoB, I PM 3akucieHus ymeHbIlacTcs B 0OpaTHOM HampaBlICHUH.
IIpy nonaue pacTBOPOB B 3aKAYHBIE CKBXKHUHBL, I10a4y PAaCcTBOPOB B OTKAYUHBIE
CKBaKHHBI OCTAHABIIMBAIOT.

IIpu onepexaromeM MNACCMBHOM 3aKHCIEHHMM OCHOBHOW LEJNbIO  SBJIAETCA
OJHOpa30BO€ 3aMelieHue nopoporo npoctpancrea I'PM npu XK/T= 0,08-0,2. B cayuae
NPAaBHJIBHOIO 33aBEPIUICHUA 3aKHCIIEHHA, B MOMEHT 3allyCKa COAEP)KAHUE YypaHa B
npoaykTueHOM pactBope (IIP) mocTuraer MakcuMamnbHBIX 3HAUCHHM.

i1 onepexaroniero NacCHBHOIO 3aKUCICHUS XaPaKTePHO JIBa IMKA IOBBIILICHHS
KOHLUECHTpaUUH IIOJE3HOr0 KOMIIOHEHTA B IMPOAYKTHBHBIX pacTBopax: IlepBwlif muUK
HaOTI0aeTCsl HEMOCPEACTBEHHO MMOCIE Havyalla OTKauMBaHHA pacTBopor TipH JK/T= 0,1 -
0,28 no eeienaunBaroweMy peareHty (BP), aTo GpoHT pacTBOpOB, MOJAHHBIX B 3TH XKE
OTKauyHble CKBa)XHMHEI pa3BepHyTHIH Ha 180'. BTopoil Oonee 3HAUMTENBHBIH IITHK
Habmonaercs npu XK/T= 0,3-0,7 no BP, xoraa k oTkadyHO#M CKBa)XHHE MOAXOAUT QPOHT
PacTBOPOB, MOJAHHBIX YXKE B 3aKa4HbIC CKBaXKHHbI. ECIIH macCHBHO OBUIO 3aKHCIICHO
MEHEEe TMOJOBHHBI 00beMa BBIMUCIAYMBAHUA, TO <«IPOBA» MEXAY NHKaMH Oyner
3HAYUTENbHBIM, a eCclid QoJibllie MOJOBHHEI 00bE€Ma, TO MOMXKET HaOmnaTbea OAMH
MOJIOTHH TTHK, HO TIPU 3TOM OCTATOYHAs! KUCIIOTHOCTH MOKCT OBITh JOBOJIBHO BHICOKOH.

PacrekaHue 3aKUCISIOIIMX PACTBOPOB B €CTECTBEHHOM HAIIPABIECHHUU I1IO3BOJISIET
AOCTHYh MAaKCHMAlIbHO OJHOpOAHOH mnpopaborku I'PM Ha cTaguu 3aKUCICHHS, B
OTJIMYMH OT KIIACCHYCCKOI0 METO;/1a, KOT/Ia IPH 3aKHCJICHHH OTKAYHbBIC CKBAXKHHBI 33/12K0T
BEKTOP ABWXKEHHS 3aKHCISIOMIUM PACTBOPAM MEXKAY CKBa’KHHAMMU.



TexHonorus omnepexaroniero NacCUBHOTO 3aKUCICHHS TO3BONSAET COBMENIATH BO
BPEMEHH MPOUECCHl MOAIOTOBKH 3alacOB B HEAPAX, T.K. JJIS HAUANA 3AKUCIICHUS
AOCTATOYHO NMPOOYPHUTH U 00BA3aTh TPYOOIIPOBOJaMH OTKaUHBIE CKBaKUHBEI.

IIpu onepexarolmeM MacCCHBHOM 3aKUCAEHHH 00JibLIAsA YacTh [JIACTOBOM BOABI B
NPOJYKTUBHOM TOPHU30HTE BBITCCHSACTCH 3a KOHTYp ONOKa, a HE OTKa4YMBacTCi Ha
IIOBEPXHOCTh, M PacTBOP M3 OTKA4YHbIX CKBAaXXMH HA4YWMHAET [OCTYyllaThb cpa3y ¢
COACPKaHUEM MeTaslia.

TexHonOrHO ONEPESKAOIIETO NACCHBHOIO 3AKHCICHUA XOPOLIO IPHMEHATH I[PH
HAJTHYHH OJIOKOB Ha CTaguH A0pabOTKH, C KOTOPHIX BEAETCS TOIBKO OTKa4Ka pacTBOPOB.
OTKka4deHHBIE PACTBOPBI NOCIE TEPEePadOTKH JOYKPEIIIAIOTCA H NOCTYMAlOT B HOBBIH OJI0K
st oTiepeskatoliero 3akuciacHusa. Ha 61okax KoTopeic HAXOATCSA HA CTaMK A0PabOTKH,
padoTawnieM TONBKO HA OTKAYKy, HPOUCXOAMT MOATATHBAHHE TEXHOJOIHUECKHX
pacTBOpOB, TakMM o0pa3oM B IIacTe MPOHCXOOWT 3aMeHa pacTBOPOB IIACTOBBIMH
BOJAMH, KOTOpPEIE MOATATUBAIOTCS M3-3a KOHTYPA OJIOKOB, YTO 3HAYKUTEILHO OONEryuT U
COKpAaTHT BpeMS Ha PEKyJbTHBAUHIO 0JI0Ka. A MOCKOJbKY OTKaUYHBAE€MbIE paCTBOPHI YXKeE
MMEKT OCTAaTOYHYH KHCJIIOTHOCTh M HMMEKT CXOXHH XHMHYECKHH COCTaB, TO MpH
WCIONB30BaHUM MX [AJIS NIPUTOTOBIICHUS BBILICIAYHMBAIONIMX PAaCTBOPOB HA 3aKHCIICHHE
COKpaLLAeTCs PacXo] KUCIOTHI.

Ecnu cratnuecknil ypoBeHb BOABI B CKBaXXHHAX BBICOKHH (ONMM30K K MOBEPXHOCTH )
WIM CKBaXUHBl CAaMOH3IHBHBEIE, TO TMPHMEHEHHE ONEPEKAIOIIEro 3aKHCIICHHS
OKa3blBAETCs 3aTPYAHHUTEIBHBIM WIM HEBO3MOXHBIM, IIOCKOJIBKY [IpH HArHETAHUH
PAacTROPOB BO3pacTaeT NbE3OMETPHUYECKHH YpOBeHP Ha BceM OJIOKe, W MOXKeT
HPOUCXOAUTH CAMOU3JIMB B HEpaOOTAMIMX CKBAXKHHAX.

ITpu nroboM MeTO/IC 3aKMCICHUS KOHIICHTPAIMS KHCIOTHI B BBIILENIAYHBAKOIIUX
pacTBOpax B HadaIbHBIA MEpHOA He AoKHAa ObiTh nmke 5-30 r/om’®, 5To mos3BonuT
COKPATHTb 30HBI BTOPHYHOr0 00O0raleHus U MOTEPIo MOJE3HOI0 KOMIIOHEHTA, YMEHBIIUT
KOJIBMAaTaITHOHHBIC SIBJICHUSA, YCKOPHUT 3aKUCIICHUC OsI0Ka.

T1 (cym) = Vor X KpX K/NouX Qorex 24, 20e

Verm - 06wém I'PM moic.mu;

K, - xoschdhuyuenm nopucmocmu, be3pazmeprasn geruuuna;

K - donsn I'PM npu 3axucrenuu, Ge3pazmepnasn eenuduna

Ny - Konuwecmeo omKkauHbIX CKEAJICUH, WM.

Qoic - Cpednsis npuemucmocms OMKAUHbIX CKEANCUH, M /4.



K nmpenmytniecTaM 3asiBICHHOTO H300PETCHHA MOKHO OTHECTH:

e oOecrieyeHHe MPOBEACHUS TeOTEeXHOJIOTHIECKOTO TpOoIecca B ONTHMAIBLHOM
BPEMEHHOM PEKUME;

® pPABHOMEPHOCTh (PHIBTPALlHOHHOIO MOTOKAa pacTBOPOB peareHTa, (GopMHpye-
Masi B 30HAX OTKAUHBIX M 3aKaYHBIX CKBAKMH ITOCJIE BKIIIOUCHHS B paOOTY BCEX CKBaXKHUH
B OTpaboOTKy, MO3BOJISICT O0JICE PaBHOMEPHO MpopadaTeiBaTh 00BEM MPOAYKTHBHOIO
nracta, obecreunBas 0oJiee OJHOE H3BICUYCHHE MeTaJLIa;

®  BBIICIAYMBAKIINE PACTBOPHI MOT'YT MPEACTABIATE COOOH BOAHBIA pPacTBOP
XUMHYECKMX COSIMHEHMIA, JUCKPETHO B IIMPOKOM AManasoHe oT 5 no 40 r/ am® cepHoii
KHCIIOTHI;



DOOPMYJIA U3OBPETEHHUA

1. Cnoco® noa3zeMHOT0 BBILLEJAYHBAHHA METAJUIOB U 3JIEMEHTOB Y€pe3 CHCTEMY
TEXHOJIOTHYECKHUX CKBAXKHMH, BKMIOYAIONIMNA BCKPBITUE W OTPAbOTKY PYAHOHM 3anexu
CHUCTEMOIl OTKAYHBIX U 3aKaYHBIX CKBAYKUH, OMJIUYAIOUIHIICT meM, Ym0

1) pacTBOpbl pearcHTa MOJAIT B OTKAYHBIE CKBAXXHHBI M YAaCTHYHO UEPE3
TOPLOBBIE CKBLKHMHBI ¢ pacdyerom 3anojHenus A0 50-70% nopoeoro o0bema
ropaopyanoil maccel npu K/ T=0,08-0,20 3akucaenus ropnopyanoii Mmaccel na 60-80%
0T 00LIEro TOPHOPYAHOTO MaccoBoro OJIOKa, MpH 3TOM HA AaHHOM 3Tane moJady
PacTBOPOR B 3aKAYHBIC CKBAXXUHBI HE MPOU3BOIAT,

i) pacTBOp peareHTa MOJAKT B 3aKAYHbIC CKBAXKHUHBI C PacueTOM HE0OX0/IMMOT0
paauyca 3aKHCJICHHS, COCTABIAIOMIETO IIOJOBHHY PAaCCTOSHUS MEXKAY 3aKAYHBIMH
CKBa)XMHaMH UM ¢ goctuxkeHueM 20-40% 3akucaseMoi TOPHOPYIHOW MaccChl, MPH 3TOM
Ha JAHHOM DTane MoJadvy pacTBOPOB B OTKAUHBIE CKBa)KHHBI OCTAHABIIMBAIOT, a
3aKMCIIEHUE MPOBOIAT A0 BpEMEHH 3aroyiHeHHs octapierocs 50-30% nopororo odbema
TOPHOPYAHOM MaccCHlI,

il1) 3ayCKaKOT OTKA4YHBIE CKBAXKHUHBI C OJIHOBPEMEHHOH 10Ja4€il pacTsBopa
pearcHTa B 3aKauHble CKBRKHHBI, [0 OJOKY pa3pabaThIBAIOT PETIaMEHT AN COOMIOACHHS
OanaHca OTKauKH ¥ 3aKauKH.

2. Cnoco0 o 1.1, emauyawuiuiica mem, Ymo Ha 3Tale 1) B X0J¢ 3aBEpLUCHUS
3aKUCJIEHUS TIPOBOAST OTHABIMBAHHE KHCIBIX pacTBOPOB B IUIACT pPAacTBOpaMHU
MAaTOYHHKA, MPU TOM TOPHOPYAHAs Macca 3akuciseMoro 6moka Gepercs u3 pacuera
YBCIHYCHUS Tuloniaau 6uoka 10 5-15%.

3. Cnoco®0 mo n.l, emauuarowuiica mem, uymoe Ha DdTane i) IMPOBOAAT
OHOPAa30RO€ 3aMeEILEeHKHEe [IOPOBOTO MPOCTPAHCTBA TOpHOPYAHOU Maccsl npu JK/T=0,08-
0,2 ¢ §NOCTMKEHHEM pAacTCKaHWs 3aKUCISIONIMX PAcTBOPOB B CCTCCTBCHHOM
HaIIPABJICHUH.
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