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Mepuon nycKa cBfA3aH C OTHOCUTE/IbHbIM MOBOPOTOM AWMCKOB /IENECTKOBOWM
MydTbl. Ocumnnorpamma 3Toro npouecca NokasaHa Ha puc.6, rae Kpmeas 1 co-
OTBETCTBYET BpaLLEHMIO Basla ABUraTena ApobuaKM, KpMBaa 2 BPaLLEHUIO ge-
6anaHCcHbIX BasoB BU6poBO3byanTens.

Puc.6 Casur ¢pas nenectkoBor myPTbl

[na paccmaTpuMBaemMoro pexkmma yron casura ¢as cCokpaTuaca 40 Hyne-
BOro 3HayeHus 3a 7 obopoTos. Mpn 3TOM ymeHblieHne $asHOro yria HocuT
NAaBHbIM XapakKTep.

BbiBOoA. Pe3ynbTaTbl 3KCNEpPMMEHTasIbHbIX UCCAeA0BaHUIM MNOKa3blBaloT,
YTO KOpnyc APOBUAKN HE TONBKO BbINOHAET GYHKLMIO KHAKOBaNbHMUY, A y4acT-
BYET B C/IOKHOM KoJsiebaTesibHOM npouecce, napameTpbl KOTOPOro MOryT cyLle-
CTBEHHO B/INATb Ha CKOPOCTb ABUMKEHMA MaTepuasia B Kamepe apobaeHus.
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AHHOTauuA. B pa60Te npueeneHbl Nosyd4eHHbIE SKCNEPUMEHTA/IbHbIM NYyTEM [dHHbIE
S1IEMEHTHOTIO COCTaBa, ¢a3OBOI'O dHa/n3a, NMPOYHOCTHDbIX CBOWCTB TMNHUCTDIX
30n10TOCO4EPHKALWLMNX neckos ncecnegyemoro POCCbIMHOro MECTOPOXKOEHUA.
3KCI'Iepl/IMeHTal'IbHO-aHaI'IMTM‘-IeCKMMM ncenengoBaHMAMM YCTaHOBIEHO, YTO BOAOHACbIWEHHUE
neckoB He AO0CTAaTO4YHO ad)CbEKTVIBHO B/INAET Ha TpchcbopmaLl,mo neckos. [lpegnaraetca HO-
BbI cnocob MHTeHCI/ICI)VIKaLI,VIVI npouecca gesnHterpaymnmn BbiICOKOMMHUCTBIX NECKOB NocCpen-
CTBOM TMAPOAKYCTUYECKUX BO3A€VICTBVII7I B CTECHEHHDbIX YCN10BMAX NMPK NOBbILWLEHHOM AaB/e-
HUMN.

Knroyesblie cnosa: de3UHme2pauu;7, CKOPOCTb yNbTpP3BYKa, BOZNIHOBOE conpoTuBieHUe,
moAaynb casura, moayib npodoanoao pacmAaxeHusA.

THE RESULTS OF RESEARCH OF SAND DEPOSITS
OF PRECIOUS METALS

N.P. Hrunina, candidate of technical sciences, researcher at the laboratory of placer deposits
Federal State budgetary institution of Science Mining Institute of Far eastern branch of the
Russian Academy of Sciences, Khabarovsk, Russia, e-mail: npetx@mail.ru
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Russian Academy of Sciences, Khabarovsk, Russia, e-mail: chebanay@mail.ru

Abstract. In the work are received experimentally data element composition, phase
analysis, strength properties of clayey sands of gold placer deposits. Experimental and
analytical research revealed that the water saturation sands does not sufficiently effectively
the transformation of the sands. Proposed a new method to intensification of the process of
disintegration of highly clayey sands through hydroacoustic impacts in cramped conditions
at elevated pressure.

Keywords: disintegrate, speed ultrasound, wave impedance, shear modulus, modulus of
longitudinal tensile.

BeepeHue. B pesynbTate MHOroN€THEN UHTEHCMBHOM OTPabOTKM 30/10TO-
HOCHbIX POCCbHIMHbIX MECTOPOXKAEHUN U UCTOLEHUS 3aMacoB BO3HWKAA HEOb-
XOAMMOCTb BOBJ/IEYEHMA B IKCM/yaTaLMIO POCChINEl C NOBbILWEHHbIM coAepKa-
HUEM FIMH U MenKoro 3on0Ta [1-2]. B HacTosAwee BpeMs He HAaKoN/AeHO AaH-
HbIX, XapaKTepu3yoLWmMX 0COBEHHOCTU BbICOKOTIMHUCTBIX POCCbINEN C MOBbI-
WEHHbIM COAEP*KaHMEM MENIKOTo 30710Ta. He A0CTaTOYHO U3y4YeHO U3MEHeHMue
COCTOSIHUSI 30/10TOHOCHbIX MECKOB NPW BOAOHACLILEHWUM, UTPaloLLEeM 3Hauu-
TE/IbHYIO POJib B PA3pyLUEHUM CTPYKTYPHbIX CBA3EN MeXKAY MMUHUCTbIMU YacTu-
LUaMK M arperaTamu Npu AesvHTerpaummn 1 nocieayowem BblAeNeHNN LLEHHbIX
KOMMOHEHTOB. He u3yyeHa AMHaMUKa U3MEHEHUS YNPYIrMX XapaKTePUCTMK Npu
BOZOHACbILLEHMM, KOTOPas MOXKEeT OKa3blBaTb CyLLECTBEHHOE BAUSHWE Ha 3¢-
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GEeKTUBHOCTL npouecca agesnHTterpauymmn. O4HUM U3 XapPaKTEPHbIX MECTOPOXK-
AEHUN, MHOTME YY4AaCTKM KOTOPOro MMEIT BbICOKOE CoAeprKaHne MeNKUx rnm-
HUCTbIX YaCTUL, B NECKOBOWN PpPaKLUKM, ABNAETCA 30/I0TOHOCHAA POCCbINb B MNOM-
Me py4bs belwweHoro (MpumopcKnii Kpan).

Lienb pabortbl. Llenb HacToswen paboTbl COCTOANA B IKCNEPUMEHTA/IBHOM
M3ydeHMn paga  OPU3NKO-MEXAaHUYECKMX, B TOM YUCAE - TMPOYHOCTHbIX,
CTPYKTYPHO-MEXAHMYECKNUX U  DU3NKO-XMMUYECKUX CBOMCTB, 3/1EMEHTHOTO
coctaBa, $a30BOro aHanM3a M BAUAHUA CTENEHU BOAOHACLIWEHMA Ha ynpyrue
CBOMCTBA FMUHUCTbIX 3010TOCOAEpMKaLMX neckos nccnegyemoro
MeCTOpPOXAeHMA aNA 0OOCHOBAHUA HanpaBAEHUA AaNbHENLWUX UCCAe0BaAHUN
MO COBEPLIEHCTBOBAHMIO CUCTEM WM METOAO0B pPa3paboTKM poccbinen, B TOM
yncne cosgaHma cpeacts 3GPEKTUBHOrO PaspyLIEHUA KECTKUX CTPYKTYPHbIX
CBA3EN MeXAay TBEPAbIMM YAacTULLAMM TIMHUCTBIX 30/10TOCOAEPKALLMX MECKOB
poccbinen skonornyeckm 6esonacHoiMn cnocobamm.

MeToauku ] pe3ynbTaTtbl nccnepoBaHUN. Onpepenanacb
rpaHyNOMeTpUA, a TaKXKe - AUCNEepPCHOCTb, NNOTHOCTb, BAAXHOCTb, MOAYNb
pacTaXeHua, KKoadduumeHT [lyaccoHa. WM3mepeHMA NpPOBOAUNUCL HaA
npmbopax n obopyaoBaHMn LieHTpa KOAneKkTMBHOro nonb3oBaHusa U4 ABO
PAH, HcTUTYTa maTepuanoseaeHna XabapoBcKoro HayyHoro ueHTpa ABO PAH
n UcnbitatenoHoro ueHtpa OBIYNC. UccnepoBaHue gmMcnepcHOCTM NECKOBOW
bpakumn ¢ paamepom 4vactuy, meHee 0.5 mm NpoBOAMIOCH HA NA3EPHOM AM-
GpaKUMOHHOM MUKpOoaHanmsaTope pasmepoB 4vactuy, ANALYSETTE 22. Cnek-
TPOMETPUUYECKUIM aHANM3 BbINOJIHEH HA PEHTFeHOPNOOPECLEHTHOM CMEKTPO-
meTpe Mobilab X-50. ®a3oBbih aHanmM3 npob nayyanca c nomouwbio AMPpaKTo-
meTpa APOH-7. HanpsaxxeHne Tpybku - 40 KB, TOK HaKana — 20 pA. War ckaHu-
poBaHuA no yray 2Theta — 0.05 rpag. Ona naeHTMdMKaumMm NMHUIN PeHTreHoB-
CKUX CMEKTPOB MCNONb30BaACs nporpammHbin naket PDWin (HMMN «bypesecT-
HUK»). PeHTreHoANMPaKUMOHHbBIN CMEKTP ABNAETCA MHAMBWAYANbHbIM ONA
KaXaoro Kpuctaninyeckoro Bsewectsa. [na onpepeneHnA MNPOYHOCTHbIX
CBOMCTB NeckoB ¢ nomouwbio npubopa «lMynbcap — 1.1» namepanacb CKOPOCTb
NPOAONbHbIX BOJIH B 06pa3Lax ¢ eCTeCTBEHHOM BAAXKHOCTbo. Paboyada yactoTa
coctasnana 60 Kl'y. IKCNnepuMeHT NPoBOAMACA NPU TemnepaType BO34yxXa 23,5°
C 1 oTHOCHUTENbHOM BAaXKHOCTK 70 %.

Mo AaHHbIM UccnenoBaHUi, nposegeHHbix B U4 ABO PAH B 2013 roay,
YCTAaHOBJIEHO, YTO CcoAepXKaHue Yyactuy, pasmepom meHee 0,5 mm coctasndaet
60/1blYI0 YacTb HaBeckn - fo 75%. [lonAa matepmana c cogeprkaHMem 4actumy,
pazmepom meHee 0,005 mm B neckoBon ¢paKuMm nccnenoBaHHbix 06pa3Los
cocTaBuna B 6osbwert Yactn - ot 88 A0 99.9 %, a TakKe, B OTAENbHbIX C/y4aax
— 0T 44 po 63%, pUCyHoK 1.
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PucyHoK 1 - Tnctorpamma n MHTErpanbHasa KpuBasa pacnpegeneHua aucnepc-
HOCTW YacTUL, N0 pa3Mepam: cogepKaHue yactuy anametpom meHee 300 mMKm
—99.12 %, meHee 200 mKm — 98.4%, meHee 5 MKM — 94.94%,

B npobax BbiABNAEHbI COEAUHEHUA: Kenes3a - oT 43.7 ao 72.3 Kr/T; TUTaHa -
oT 7.3 no 14.4 kr/7, a TakKe — coeanHenun Ni, W, Rb, Sr, Zr, Mn, Co, Cr n ap. C
nomouibto $pa3oBOro aHanMsa U NAeHTUPUKaALUN INHUA PEHTIFEHOBCKUX CNeK-
TpoB B nNpobax ycTaHOBAEHbl MMUHEpPanbl: MOHTMOPWUANOHUT, COAEPHKaLLUM
ANOMUHUI; cTMnoéur, cenuonut Mg,SigO15(0OH),-6H,0, NanbIrOPCKUT
O,H4:(OH)100,MgAISi, deppoaktMHonUT Ca,FesSigs0,,(0H), n KopeHcuT. Ha prcyHKe 2
npeacTaBneHa gMppakTorpamma MakKCMMYyMOB MHTEHCMBHOCTM OT CUCTEM pas-
JINYHbBIX KpuUcTannorpaduyecknx naockocten obpasua mccaefyemoro mMecrto-
POXKAEHMUA.
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PucyHoK 2 - indpaktorpamma npobbl rMMHUCTOrO Necka MecTopOXKAeHUS
B Nome py4bs beleHoro
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EcTecTBEeHHaA BNAAXXHOCTb NEeCKOB HAa NepBOM yyacTke 12,7 %, Ha BTOPOM —
20 %. DKCNepMMeHTaIbHbIM U AaaHANUTUYECKUM NyTeM onpesesieHbl: napameT-
pbl 3meHeHnsa 3GGEKTUBHOM CHUMAEMOCTU; CKOPOCTM MPOAONAbHOM yAbTpa-
3BYKOBOW BOJIHbl NPV PABHOBECHOM 3KBMBANEHTHOM NAOTHOCTU; MOAYNb CABUIA
U; MOAYAb NPOAOALHOIO pacTaxKeHua E n KoapdumumeHT nonepeyHoro cxatma v
npu nameHeHun sogoHacbiweHna ao 30%. BennymHbl OTHOCUTENbHbIX NOKa3a-
Tenen ui/u v E1/E Ha NnepBom yyacTKe BbICOKME, BapbupytoT B 6o/bluem guana-
30He nameHeHua (o1 0,62 go 0,75) n B HEKOTOPbIX CNyYasXx, HECMOTPA Ha nep-
BOHA4a/ibHOE HM3KOEe BOAOHACbIWeHMNe, A4OCTUrAOT BEIMYNH BAN3KUX K BENU-
YMHAM Ha BTOPOM Y4acTKe, OTHOCUTENbHbIE MOAYAMN KOTOPOTro MMELOT eLle 60-
Nee BbICOKMe 3Ha4veHua ot 0,75 go 0,77, cBuaeTenbCTBytoWMe 0 HU3KOM adpdek-
TUBHOCTW BO34ENCTBUA BOAOHAcbILeHMA (6e3 MHAeKca yKasaHbl COOTBETCTBY-
oLwMe BENMUYMHDBI NOKAa3aHUM 419 NeCKOB C eCTeCTBEHHOM BNIAXKHOCTbIO, A C UH-
AEKCOM - BOAOHACHIWEHHbIX NECKOB C NOBbIWEHHbIM coAepXaHnem Boabl A0
30 %). KoapodumuymeHT MNyaccoHa v NpyM U3MEHEHUM BOAOHACHIWEHMA OCTaeTcA
NPaKTUYECKM NOCTOSAHHbIM M paBHbiM 0,25 (B ogHOM TonbKO cny4dae — 0,27). Ta-
KMm 06pa3om, MOXKHO NpeaBapUTENbHO YTBEPXKAATb, YTO MPOLLECC AEe3MHTe-
rpauum NeckoB UCCNEeAYEMOro MeCTOPOXKAEeHUA ByaeT 3HAYMTENbHO 3aTPyA-
HeH [3].

N3BECTHO, YTO AECTPYKUMA MUHEPANbHOro MPOAyKTa BO3MOXHa 3a cyeT
CO34aHUA BUXPEBOrO MOTOKA M’MAPOCMECU C MAKCMMAsIbHOW SHEPruen aKkyCcTu-
4eCKOro pe3oHaHCHOro Bo3byXaeHnA B 3a4aHHOM YaCTOTHOM AManasoHe npwu
MCNONb30BAHMN TMAPOANHAMMUYECKUX BUXPEBLIX BO34ENCTBUMN [4], @ TaKKe — C
NMOMOLLIbIO YAAPHO-BOTHOBbIX BO34eNCTBUM [5] 1 ynbTpasByKa [1, 6] Ha BbICOKO-
FTMUHUCTbIE UCXOAHble necku u nx rmgpocmecu. B U4 ABO PAH npegnpuHAaTa
NONbITKA Pa3BUTb MAEK NO MHTEHCUMOUKAUMM npouecca Ae3uHTerpaumm no-
CPeACTBOM MMAPOAKYCTUYECKMX BO3AENCTBUM B CTECHEHHbIX YCNOBMAX MPU NO-
BbilueHHOM gaBneHun [7-8]. Cnocob CTPyMHO-aKyCTUYECKOM Ae3uHTerpaumnu
MWHEpPANbHOW COCTABMAOWEN rMapoCMecH [7] BKAOYAET CKOPOCTHYIO nogadvy
CTPYM B rMApPOAMHAMUYECKMN reHepaTop, 06paboTky maTepuana B yCNOBUAX
aKTUBHbBIX TMAPOANMHAMMUYECKUX BO3A4EMUCTBMMA MOCPEACTBOM B/IMAHUA pa3me-
LEeHHbIX BHYTPM KOpnyca COOCHO M NocnefoBaTeNbHO COeAMHEHHbIX CTauuo-
HapPHbIX KAaBUTAUMOHHbIX 3n1emeHToB. C nomouwbio AOMNOAHUTENbHO YCTAaHOB-
JIEHHbIX NAKETOB NOABMUMKHbIX YNPYrMX NAACTUHYATLIX KaBUTALLMOHHbBIX 3/1eMeH-
TOB OCYLLECTBAAIOT AONO/NHUTENbHOE CTPYMHOE pa3faeneHune C YyCUNeHMEM Ka-
BUTALMOHHO-aKyCTUYECKOro BO34EMUCTBMA HA MMUHEPAJSIbHYHO COCTaBAAIOLLYHO
rTMAPOCMECH M NONYYEHNEM 33a4aHHOMO CpeaHero 3HayeHua o6bLEMHOM NNoT-
HOCTU MOLLHOCTU TMAPOAMHAMUYECKOTO BO3MYyLLEHUA anAa obecneyeHua rpa-
AVEHTa AaB/IeHUA C NpeBbleHneM npegena NPOYHOCTU MUKPOYACTULL.
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MpeanokeHHble HoBble cnocobbl [7-8] apPeKTUBHON Ae3MHTErpaumm Bbl-
COKOTZIMHUCTbBIX 30/10TOCOAEPKALLMX NECKOB poccbine moryT bbiTb MCNOb30-
BaHbl B LWMPOKNX MaclTabax Npy OCBOEHMWN MPUPOLHbIX U TEXHOTEHHbIX BbICO-
KOF/IMHUCTbIX POCCHINHbIX MECTOPOXKAEHUM MNONE3HbIX WMCKOMNAEeMbIX C MNOBbI-
LWEHHbIM COAEPKAaHNEM MEJIKOrO M TOHKOrO 30/10Ta.

BbiBOA.

1. AHanM3 3aBUCUMOCTM OTHOCUTE/IbHBIX NAPaMeTPOB MOAYNA CABUra U
MOAYNA NPOAONIbHOTO PACTAMEHUA OT OTHOCUTENBHOINO PAaBHOBECHOIO BOJIHO-
BOrO COMPOTUBAEHUA NECKOB NO3BOJINA PACKPbITb MEXAHU3M BAUAHMA BOAOHA-
CbILLEHNA HA BbICOKOT/IMHUCTbIE MECKM POCCHINHbIX MECTOPOXKAEHMA N YCTAHO-
BUTb YPOBEHb 3PPEKTUBHOCTU JAHHOTO MpoLecca ANA KaXKAO0ro yvyacTka poc-
CbInu.

2. B pe3ynbTaTe NpoBefeHHbIX UCCAe0BAaHNI BbICOKOTIMHUCTBIX NECKOB
MeCTOpOXAeHMA 6raropoaHbIX MeTasN0B YCTAHOBAEHO, YTO BOAOHACHIWEHWNE
OKa3blBaeT pa3/INYHOE BAMAHME HA U3MEHEHME MPOYHOCTHbLIX XapPaKTEPUCTUK,
KoTopoe 6onee 3ameTHO Ha nepBom yyacTke. OAHAKo, Ha 06OMX yyacTKax
BOAOHACbIWEHMNE He A0CTAaTOYHO 3PPEKTUBHO TPaHCHOPMUPYET NECKMU.

3. Tony4yeHHble pe3ynbTaTbl NO3BOAMAM O0OOCHOBaATb HEOHBXOAMMOCTb
NPUMEHEHUA HETPALULUMOHHbBIX METOA0B AN1A ryH6oKoM (pasmepom yacTuy, 4o
0.005 mm) pesnHTerpauum BbICOKOM/IMHUCTBIX MECKOB C MCMNO/b30BaHUEM
CTPYMHO-aKyCTUYECKOM [Ae3MHTerpaunum nocpeacTtsomM rmMapoOMeXaHUYecKoro
BO34€EMCTBUA B CTECHEHHbIX YC/IOBUAX.
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[JanbHEeBOCTOYHOrO oTAeneHMa POCCUIACKOM akaJemun HayK, r. Xabaposck, Poccus, e-mail:
chebanay@mail.ru

.B. CeKucoB, JOKTOP TEXHMYECKUX HayK, 3aBeaylolnii nabopaTopnein oCBOEHUA PYAHbIX U
HepYAHbIX MECTOPOXKAEHMUIA OTKPbITbIM cnocobom

depepanbHoe rocyaapcTBeHHOE BHOAMKETHOE y4YperkAeHue Hayku MHCTUTYT ropHoro aena
[JanbHEeBOCTOYHOroO oTAaeneHMa POCCUIACKOM akaJemun HayK, r. XabaposcK, Poccusa, e-mail:
chebanay@mail.ru

H.N. XpyHUHa, KaHANAAT TEXHUYECKUX HayK, CTAPLUMIM HayyHbIA COTPYAHUK nabopaTopumn
npo6/iem 0CBOEHMA POCCHIMHbIX MECTOPOXKAEHWNM

depnepanbHoe rocygapcTBEHHOE OIOAMKETHOE YyUYperkaeHue HayKu MHCTUTYT ropHoro aena
JanbHeBOCTOYHOTO OTAesieHnA POocCMMCKOM akagemuu Hayk, . Xabaposck, Poccua, e-mail:
npetx@mail.ru

AHHOTauuA. B paboTte npuBeaeHbl pesynbTaTbl UCCAEAOBAHUA MO TEXHNUYECKOM OCHa-
WEHHOCTN ropHOA006bIBaOWMX NPEANPUATUIA t0XKHOW YacTu [danbHero BocToka Poccuu, 3a-
HUMatoLWMXcA Aobbluelt 1 nepepaboTKOM CTPOUTENbHBIX FTOPHbIX NOPO4,. BbiABNEHO Konuye-
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