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MpencraBneHbl 0OCHOBHbIE KOHCTPYKTOPCKO-TEXHOMOMMYECKUE PELLEHNS MO CO3AaHUIO JIOKAIbHOFO LKA BO-
[0060p0oTa NPV MPOMbIBKE METaINIOHOCHBIX MECKOB Ha POCCHIMHbLIX MECTOPOXAEHMWSAX MOSIE3HBIX UCKOMAEMBIX.
MaBHbLIM 3N1€EMEHTOM NpoLecca BbICTYNaeT NPUHLUMN pasaeneHns NoanMmnuHepansHon rmapasnnyeckon cme-
Ccn B CTPATUPUUMPOBAHHOM MOTOKE Ha XUOKYIO U TBEPAYIO (adbl, 3aNI0OXKEHHbIN B TOHKOCIOMHbLIX (KaHabHbIX)
annaparax HOBOro nokosieHus. NpoBeaeH aHanM3 CyLLeCTBYIOLLMX CXeM BOA400OOpOTa Npu NPoOMbIBKE MeTaJl-
JIOHOCHbIX NMECKOB, AaHa OLEHKA, BblAeNeHbl HEAOCTaTKN, NMPE/IoXeH HOBbIV MOAXOA K cucteMe obecrneyeHus
BOJ0M MOBOUIIBHBIX MPOMbBIBOYHBIX KOMIMJIEKCOB C MOJIOXMTESIbHBIM 3KOJIONMYECKMM Pe3yNnsTaTtoM Ha 6a3e anna-
patypHoro odopmieHus npouecca. lNokasaHbl BO3MOXHbIE CXEMbl MOTOKOB 1 Ka4eCTBEHHO-KOIMYeCTBEHHad
XapakTepucTmka npeanaraembix peLleHnin NPUMEHUTENBHO K CYLLLECTBYIOLLMM MPOMbIBOYHBLIM KoMnekcam. C
3TON LeNbio paccMaTpyBaeTcs annaparypHas uenb, BkaovaloLwas atan rpyboin nepepaboTtku chopmMmpoBaH-
HbIX 3 ebHbIX XBOCTOB MocJsie oboratleHns MeTanIoHOCHbIX NMECKOB MYTEM X MPOMbIBKU C BblAEIEHNEM KPYTI-
HOW dpakumm knacca o -1 MM 1 TOHKMIA NPOLLECC BblAeneHns TBepaor dasbl yxxe n3 cycneHnsum go -0,001 mm.
lMokasaHbl OCHOBHbIE NPUHLMMLI U 3Tanbl N0 GOPMUPOBAHUIO 3KOIOMMYECKM YNCTOM TEXHONOMMN BOAOMNOArO-
TOBKM Ha OCHOBE MCMO/Ib30BaHUS HOBbIX KOHCTPYKTUBHbIX PELUEHUI, B OCHOBE KOTOPbIX IEXUT MPOLECcC TOH-
KOCNOMHOro pasaeneHus. Takon annapaTypHbI NOAX0A CYLECTBEHHO CHMXAeT KOHTakT MacconoToka rmapo-
CMeCU C eCTECTBEHHOW Cpeow, 06pasys IoKasbHYI0 CUCTEMY BOO0060POTa TEXHONOrMYECKO BOAbI. [1pn 3TOM
YUUTBIBAIOTCSH OCOBEHHOCTM SKCMlyaTaumm MOBUIbHbIX 060raTUTENbHbLIX KOMMIECOB, TPEBYIOLLMX OT YCTPOUCTB
rmbKOCTU TEXHOJIOTMYECKOIrO NPOoLEecca C PE3KUM COKPaLLLEHVWEM MaCChl KOHCTPYKLMN 10 YPOBHSA Macchl 060-
raTuTenbHOrO KOMMEKCa C MUHMMAalbHbIMU 9Hepro3aTpartamu. NokasaHbl NpYHUMNVanbHbie CXeMbl Mo dop-
MWPOBaHWIO JIOKasbHbIX KOHTYPOB LiyK/ia BOAONOArOTOBKM annapaTtypHbiM METOA0M Ha OCHOBE MCMOJIb30BaHNS
MEeTOO0B YHUdUKaLMK padpaboTaHHbIX TOHKOCIIONHELIX YCTPONCTB B BUAE Moaysel

KnioueBble cnoBa: oboratutesibHblii KOMIJIEKC; OTCTONHUKY, 0O0pOTHasi Boga; TBepaasi v Xuakas ¢asbl; TOHKOC/IOVHbIA
MOAY/1b; JIOKaJIbHbIV KOHTYP,; MPOLECC; MPUHUMNIbI; 3Tarlbl

The basic design and technological approach to the creation of a local cycle of water circulation during the
washing of metal-bearing sand at alluvial deposits of minerals is presented. The main element of the process is
the principle of a polymineral hydraulic mixture separation in a stratified flow into a liquid and solid phase, embed-
ded in a thin layer (channel) apparatus of a new generation. An analysis of the existing water circulation schemes
during the washing of metal-bearing sands has been carried out, an assessment has been given, shortcomings
have been identified, a new approach has been proposed to the system for providing water to mobile wash-
ing complexes with a positive environmental result based on the hardware design of the process. The possible
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flow patterns and the qualitative and quantitative characteristics of the proposed solutions in relation to existing
washing complexes are shown. According to this purpose, a hardware circuit that includes a coarse stage of
processing formed dredging tailings from enrichment of metal-bearing sands by washing them with the release
of a large fraction of the class to -1 mm fine and the process of separation of the solid phase from the suspension
to -0,001 mm are considered. The main principles and stages of development of ecologically pure technolo-
gies of water treatment based on the use of new constructive solutions are described, which are based on the
process of thin-layer separation. Such an instrumental approach significantly reduces the contact of the mass
flow of the slurry with the natural environment, forming a local system of water circulation of the process water.
This takes into account the features of the mobile concentrating complexes operation, requiring flexibility of the
technological process devices with a sharp reduction in the mass of the structure to the level of the mass of the
concentrating complex with minimal energy consumption. Schematic diagrams on formation of local contours
of a cycle of water treatment by the hardware method on the basis of unification methods use of the developed
thin-layer devices in the form of modules are presented

Key words: concentrating complex; settling tanks; circulating water; solid and liquid phase; thin-layer module; local circuit;
process; principles; stages

pVv  TMOPOMEXaHU3MPOBAHHOM  Mpouec-  BU paboTbl NepecTaBHbIX (MepeasuxHbix) OK.

ce oboralleHns MuHepasnbHOro cblipbsi Ha  [NepeaBWXHblE KOMMIEKChbl TpebyoT oT noaob-
POCChHIMHbIX MECTOPOXAEHUSAX pPacxXoOyloTCsl  HbIX YCTPOWCTB, paboTalowmx B CJIOXHbLIX yC-
OrpOMHble 0ObEMbI TEXHOJIOTMYECKOM BOAbl.  JIOBUSIX MPUMCKOB, cneumduyeckoro noaxona.
Tak, Npn 30n0T0A406bLIYNE BTOT nMokasaTeslb co-  C Mo3uumm MOCTPOEHUSI NOKaNbHOrO KOHTYypa
CTaBnsieT B cpefiHeM Ha OAHY NPOMbIBOYHYlO  BogoobopoTa OK Ha 6aze HOBbIX TEXHMYECKMUX
yctaHoBky 500...1000 m3/4. CyulectBylollan  peLueHuin, paspaboTaHHbix B 3ablY n ncnbitaH-
cucTema BOAOMNOArOTOBKM MPU 3aMKHYTOM LIM-  HblX HA 06beKTax pOoCChINHOM MeTannoanobbliyuu,
kne BoaoobopoTa GasnpyeTcsi Ha TPYHTOBLIX  anmnapaTtypHbIi MeTof, pasaeneHuns AByxdasHomn
OTCTOMHKMKAX, 3anackl BOAbl B KOTOPLIX AO/MKHBI  cpeabl (rMapocMecun) npencTtaBnsieT CUCTEMY
B 5...10 pas npesblllaTh CYTOYHYIO NOTPEBHOCTL  TOHKOCNOMHLIX Moaynei. C uenbio peannsaumm
oboratutensHoro kommnnekca (OK). CnepoBa- — Takoro noaxofa B OCHOBY MOCTPOEHUsI TEXHO-
TeNbHO, BMECTMMOCTb 3TUX BPEMEHHO BO3BO-  Jlornmyeckon uLenu soaoobecneyveHmns OK 3ano-
OMMbIX OTCTOMHbIX COOpPYXeHui ans ongHoro OK  >xeHbl MeToAbl yHUpUKaLMK, NPUHLUMNMBI U 3Tanbl
nonxHa coctaBnsATb He MeHee 50...100 Thic. M8, MOCTPOEHNSI cUCTEMbI NepepaboTkn rmapocme-
Takolh noaxon, K NpoLeccy BOAOMOANOTOBKM  CWU C y4eTOM OCOBEeHHOCTel akcniyaTaumm mMo-
MPOTUBOPEYNT COBPEMEHHbLIM 3KONOrMYECKUM  BUNBbHbLIX KOHCTPYKLWIA.

TDE6OBaHVI‘F|M n npmnBoaAnT K 3Ha4YNTEJIbHbIM 3a- PaCCManV]Baﬂ 0COBEHHOCTH npouecca
Tpartam Ha CoOopyXeHne BpeMEHHbIX nam6, nno- BOZIOMNOArOTOBKM ANst MobunbHbix OK, MOXHO
TWH, PYCNIOOTBOAHbLIX KaHaNnoB, OTHYy>XAeHUA 3e- BblAE/INTb MaBHble noaxodbl WJIN TMpUHUUNBI
MeJ1bHbIX yro,u.|/|171 N 3arpAa3HeHunto rnpunerarowmx (bOpMVIpOBaHI/IFl TEXHOJIOMMYECKON  CUCTEMBI
eCTeCTBEeHHbIX BOOOTOKOB. annapaTtypHbiMm MeTogamMu. BO-I’IGpBbIX, Mn-

3aMblkaHMe MaccCOrnoTOKOB Ha FPYHTOBblE  HMMMK3aLMA O0BOPOTHOM BOAbl MO 0O6bemy 6es
OTCTOMHMKM B LIEJIOM TOJIbKO G 3KOJIOTMYECKON  ee KOHTaKTa G NPupoaHON CPpenoin; Bo-BTOPbLIX,

TOYKM 3PEHUs He MO3BONSAET pellaTth BblAeseH- B MNPEeeMCTBEHHOCTU YCNIOBUIA SKcrayaTaumm
Hylo npobnemy, TpebyeTcsa annapaTypHbIi Noa-  0OopyaoBaHUsA, MPUMEHUTESTbHO K XECTKUM yC-
xod. Ha cTtauuoHapHbIX ropHonepepabaTbiBa-  JIOBUSIM NMPUUCKOB, 8 UMEHHO — MOBUJTIbHOCTb U

IOLLMX NPeanpUSaTUSaX Ons 9TOW LeSiM HaxoosaT  aBTOHOMHOCTb KOHCTPYKUMW; B-TPETbUX, rnb-
NnpUMeEHeHne YCTPOWCTBa, OENCTBYIOLIME Ha  KOCTb TEXHOJIOMMYECKOro NpoLecca pasgeneHms

npvHUmMne ToHkoro cnos [1; 2; 5; 8], dopmu-  rugpocmecu 6e3 ydeta cneumduyecknx ocobeH-
pysi nokasnbHbI KOHTYp BogoobopoTa. Vim pa- HOCTEWN MECTOPOXAEHUS.
10T Ha3BaHUA «Pa3fenUTeNn»,«OCBETINTENN», Yxe Ha cTagmu WCMONb30OBaHWsS annapa-

«Ccryctutenm». B ganbHenwem npyumMmem TepMuH TYPHOro MeToda NoAroTOBKM TEXHOOMMYECKON
«TOHKOCJIOWHbIN annapat» (TA), oObeanHso- BObl peLlaeTcd MaBHas 3ajada, 4To MHOro-
WMA Ha3BaHHble Mnpouecchbl. OgHako ycnoBus KpaTHO cokpauiaeT o6beMbl 0O0POTHOM BOAbI,
aKcnayaTaumMm  CTauMOHapPHbIX  KOHCTPYKLWIA dopMmMpys NoKanbHbIA KOHTYP NpoLecca no Bbl-
TA B OK cyllecTBEHHO OT/IM4YalTCsa OT YCIo- neneHnio TBepaon ¢asbl U3 NOTOKa rmapocme-
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CW BHE KOHTaKkTa C ecTeCcTBeHHOW cpenon. Mo-
OUNBHOCTb N aBTOHOMHOCTb 06€3BOXMBAIOLLLENO
YCTPOICTBa OOCTUraeTCss CHUXEHWEM yaenb-
HOI Macchl 3KCMyaTUPYyeMoOn KOHCTPYKLMA A0
ypoBHA Maccbl OK ¢ OfHOBPEMEHHOW MUHU-
Mu3aumern sHeprosaTpaTt. TOHKOCNOWMHbIA 3d-
dexT, 3a50XeHHbIV B TA, — 04HO N3 U3BECTHbIX
TEXHNYECKNX PeLLEeHMIA Mo BblAeNeHNo TBEPAO
dasbl N3 rMapocMecu, KOTopoe NOSIHOCTbIO COo-
OTBETCTBYeT 3aTMM TpeboBaHusAM. Mcnonb3oBa-
HME KOHCTPYKTMBHbIX peLleHnin, OCHOBaHHbIX Ha
NPUHUMNax yHMduKaumm KOHCTRYKLMN (KOHBEp-
TUPOBaHMe, CeKLIMOHMPOBaHNE, KOMMNAyHANPO-
BaHWe) NpuaaeT cucteMe BOAOMOArOTOBKN TEX-
HONOrNYecKyro rmoéKoCThb.

Ecnn TBeppas ¢pasa adenbHbIX XBOCTOB Ha
BbIxoae 13 OK npepgcraBneHa knaccom -16 mm,
TO, Y4uUTbiBasi LIMPOKNIA FeoMeTpuUHecKnin un
MUHepanormieckuin gnanasoH nepepadatbiBa-
€MbIX MecKoB, BECb MPOLLECC BOAOMNOArOTOBKM
paumoHanbHO Pa3buTb Ha Tpu aTtana. Ha nep-
BOM 3Tarne obe3BoXmMBaeTCs KpynHast ppakums
(-16...+1 MM) c nocneaywWMM yoaneHnem u3
mMacconoToka. B kauectBe ocHoBHOro o6opyao-
BaHWS HA 9TOM 3Tare MOXHO NPUMEHSATb LUNPO-
KO anpobunpoBaHHbIE CKOPOCTHbIE CrMpasbHble
obesBoxunBatenu tmna OCI1, paspaboTaHHble
nrg, ABO PAH [2].

[Mony4YeHHbI CNMB TEXHONOrM4YecKon BO-
Obl Ha nepBoM aTane 06e3BOXMBaHUSA adenb-
HbIX XBOCTOB MepexoauMT Ha BTOPOW 3Tan,
roe ypansercs Menkas UM ToHkas dpakuums
(-1...+0,001 mm). B ka4yecTBe 0OCHOBHOro 060py-
[OBaHNs MOXHO NpuMeHsTb TA, paspaboTaHHble
B 3a6l'Y [3; 4]. B aTUX KOHCTPYKLMSAX MO cpaBs-
HEeHMIO C aHanoramu, UCnonb3yemMbIMN Ha cTa-
LUMOHapHbIX obBoratuTenbHbiXx dabpukax, CHU-
XeHa ynenbHas macca n rabaputhbl B 6...8 pas,
4yTO NpUaaeT UM MoBUNBLHOCTL B 3KCMyaTauum
npwn NOSTHOM UCKIIOYeHUN SHeprosatpat [6; 9;
10]. HoBM3Ha Takmx YCTPOMCTB, BbIMOJHEHHbLIX
B Buaoe mopaynen [3], sawmuieHa naTteHTamm
P® (N2 1692028, 2248848). NpoMblLLIeHHbIE
ncnblTaHNa Ha oObekTax POCCLINHON MeTano-
nobbium (Pecnybnuka Caxa, 3abaikanbe) no-
Kasanu nx BbICOKYlO 3PPEKTUBHOCTb MO BbiAe-
JIEHMIO MEJIKMX U TOHKMX YacTuL, U3 TMapoCcMecH
C BbIXOAOM 00OPOTHOW TEXHONOrMYeCcKon BoAbl
(0o 85 %) c comepxaHnem TBEepOon ¢asbl Ao
1 r/omM® Npu UCXOOHOM COofepXaHUN Ha BXoae
no 100 r/oms. MpennoXeHHble TexHonormye-
ckme cxembl No GOPMNPOBAHUIO NIOKaSbHbIX LIN-
knoB BogoobecnedyeHns OK B akcTpeMalbHbIX
YCNOBUSX MPUUCKOB C UCMOJIb3OBAHMEM 3TUX

YCTPOWCTB npeacTaefieHbl Ha puc. 1 n 2. Kpo-
Me Toro gopaboTaHHas KoHcTpykums TA [5; 7;
9] B BMAE mMoaynen No3BoNSeT AOMNONHUTENbHO
n3BfiekaTb TOHKOOMCMNEPCHbLIA LEeHHbIA KOMMO-
HEHT N3 T’MAPOCMECH, Hanprmep, 30/10TO, U Bbl-
MONHATbL DYHKUMM He TOSNbKO OCBETNIUTENEn 1
cryctutenei, Ho n paboTtaTtb B kayecTBe obora-
TUTenbHoro obopynoBaHus. C yueTom flononHe-
HUI MYTEM NCMNONb30BaHUS NPUHLNMOB YHUDU-
KaumMn KOHCTpyKUum TA noctpoeHa moaysbHas
uenb nepepaboTkn rmapocmMecn 3denbHbIX
XBOCTOB, BKJllo4as aTanbl oboralleHusl, oceeT-
NieHus, crywenus (puc. 3).

K TpeTbemy aTany nepepaboTkm adesbHbIX
XBOCTOB crielyeT OTHEeCTM NpoLecc cknagm-
poBaHus TBepaon ¢asbl, KOTopbIi oTpaboTaH
MHOIOBEKOBOW NPaKTUKOM.

AdenbHble XBOCTbI
100%

OnokynsHT

Knaccudukaums

99-99,5%
0,5-1,0%

ToHKoConHoe
pazgeneHue 6

' _ 0,

18-18,5 /oV
: OBesBoxmBaHve

B oBopor| : | 3.3 59, 15% | Crve
81%y:y

B otBan

\
B otBan

C6poc |/|36b|TKai
BoAbI

AdpenbHble XBOCTbI

®rokynaHT 100%

*Knaccmctwmauvm

99-99,5%

0,5-1,0%
ToHKocnonHoe
pagaeneHune

_ 0,
19-19,5 A)V

B oTcToi
B o6opor| Y COPOC 13bbITKa

80(y0 " BO.D'bI

\
B otBan

6)



BectHuk 3a6lY. 2019.T.25. Ne 7

Hayku o 3emne

M36bITOK BO/IBI
Ceexas Boja

i =
;%\Q(% &

K&A A/ —S/E"‘

Puc. 1. TexHonorn4eckue cxemMbl nepepaboTky 3@esibHbIX XBOCTOB C JIOKa/IbHbIM KOHTYPOM MaccOrnoTOKOB
o rnosiHoMy (a, B) n cokpatlieHHoMy (6) umkiam BogoobopoTa C pacriosioxeHueM 060opyaoBaHuvs B riyiaHe (B)
1 — npombIBOYHBIV kKomriieke [OK]; 2 — crnivipasibHbIi 06e3BoXMBaTesib; 3 — JIEHTOYHbIN TPaHCNIopTep;

4 — 6arapesi TOHKOCJIOMHbIX MoAY1eu; 5 — peareHTHasl CTaHUusl; 6 — HaKOMNUTEe b TEXHOJI0MMYECKON BOAb!
(3ymn); 7 — HacocHasi; 8 — nonuroH / Fig. 1. The technological scheme of processing evelny tails with the
local contour of mesopotamos in full (a, B) and short (6) cycles of rotation with the location of equipment
in the plan(B): 1 — wash complex [OK]; 2 — spiral dehydrator; 3 — belt conveyor; 4 — battery of thin-film
modules; 5 — reagent station; 6 — the storage of process water (sump); 7 — pump; 8 — polygon

————

Buewnait KOHTYP  15%

JIoXaNLHLIT KORTYD §59/, W

8,50
. R

" Buemunuii Kouryp 15%

Jloxanuuslit KoHTYp 85% )

6)

Puc. 2. YctaHoBKa 6aTapey TOHKOCIOMHbIX MOAY el Mo pesbey ydacTka rpOMbIBKM MECKOB Mpu HUXHEM (a)
v BepxHeM (6) nonoxeHun ninoxpaHmuila: 1 — npoMbiBoYHbIVi komriekc [OK]; 2 — 6atapest TOHKOC/IOMHbIX
monynen; 3 — peareHTHasl CTaHUUS; 4 — crnvpasibHbii 06e3BOXMBaTENb; 5 — rPYHTOBbIN 3yMrd;
6 — wnoxpaHwnuiye / Fig. 2. Battery installation of thin-film modules on the surface of the land is washing sand
at the bottom (a) and upper (b) position of johrenia: 1 — wash compiex [OK];
2 - battery of thin-film modules; 3 — reagent station; 4 — spiral dehydrator; 5 — ground sump; 6 — silt deposit
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Puic. 3 BapuaHT coeuHeHns TOHKOCJIOMHbIX arnaparoB (Moay/1eri) B 6atapeto TeXHOJI0rn4ecko uenm
BoaonoarotoBku: 1 — oboratuTesibHbIi MOAY/b, 2 — MOAY/1b-0CBETANTESb, 3 — MOAY/1b-CryCTUTENL /
Fig. 3. A splice variant of the thin-film devices (modules) in the battery process chain of water treatment:
1 — processing module, 2 — module-clarifier, 3 — module-thickener

Taknm 06pa3om, yumTbiBasi, HTO CyLLECTBYIO-
Las cucTema BoAoNoarotoBky Ha 6ase Ucnosnb-
30BaHMsi  TPYHTOBbLIX OTCTOMHWMKOB wMcYepnana
CBOW NOTEHLUMabHblE BO3MOXHOCTU, NpeacTaB-
JNIEHHbIV annapaTypHbIii Noaxod faeT nepcnek-
TUBY MO GOPMUPOBAHUIO SKONOrMYECKN YNCTOro
cnocoba NoaroToBKN TEXHONOMMYECKON BOAbI C
y4eToM ocoBeHHOCTen akcrnnyataumm mMobusnb-
Hbix OK, He HapyLlasi OCHOBHbIX TpeboBaHWI K

Cnucok nutepartypsbl

npoueccy oboralleHns rnpu rnpombIBKe meTan-
JIOHOCHbIX MECKOB M3 pocchinei. JanbHenwee
COBEpPLLUEHCTBOBaHME 3TOro nogxoga MO3BO-
JINT BOBJIeYb B nepepaboTky Menkue n 6enHblie
MeCTOPOXAEHWUS, PacLUMPUB MUHEpPasbHO-Cbl-
pbeBylo 6a3y, rae [ons 3aTpaTt Ha Npouecc BO-
LOMOArOTOBKM HECOMOCTaBMMa C [O0bIYen LeH-
HOrO KOMMOHEHTA.
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