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LIpomwbieounvle npubOpbl POCCLINHBIX MECHOPONCOECHUL
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00pabomMKU KOHYEHMPAmo8 NPOMblEOYHbIX NPUOOPO8



Beenenue

Kpymurocts 3050ta 0,1 MM siBIIsieTCS TPENETBHOM JIJIsI HAKOIUICHHS B JUTFOBAATIBHBIX
pocchinax. bonpmas yacte 3050ta pazmepom 0,01-0,1 MM yHOCHUTCS Te€UeHUEM,
PACCEMBAETCS IO PEYHOM JNOJIMHE U BBIHOCUTCS B OKeaH, a 0,1-1,0 MM mpeuMyI11e CTBEHHO
ocraercs «O KpyImHOCTH IIPUPOTHOTO 30J10Ta» 3040T0100b14a Nel02 b.K.KaBuuk K.r.-M.
H. — OAO «Hprupeamer»

[1111r03 ucnosib3yeTces B 100bIYE JparolleHHbIX METAJUIOB AaBHO. Hanbosee noiHoe
OMHUCAHUE CPEIHEBEKOBBIX TOPHO-000raTUTEIbHBIX pa0OT J1aJl HEMEIKUI yYeHbI 16
Beka Arpukodia (I'eopr bayep). B 12 paznenax (kHurax) oH oOOOIIMI OIBIT FTOPHBIX
paboT. @AKTUYECKHU OH CO3/aj] EPBYIO TOPHYIO SHIIMKIIONEANIO, KOTOPasi MHOTOKPATHO
3aTeM IepeunsaaBaiack. UMEHHO 371eCh ObUT OMMCAH MEPBhIN MIJIIO30BOM TTPUOOD,
HA3bIBA€MbIN BAIUTEP/.

C pa3BUTHEM TEXHHMKH U MMPOMBIIIJICHHOCTH 3TOT MPUOOP IMPeoOpa3OBLIBANICS U, B
HACTOSIIIEE BPEMS, UCIIOJIB3YETCS MOBceEMECTHO noa HazBanueM IIT'O-50 niau TT'HI-50.




B xonne 50-x rogoB X X Beka 1o nnunuaruse JI.H. [IleBrioBa Ha mpuucKe
«IIupokuii» cnenuagbHO JJIs YCIOBUM OYyIbI03€pHOM pa3padOTKu pocchlneit CeBepo-
BocTtoka ObL1 pa3paboTaH U BHEAPEH HOBBIN THIT IPOMBIBOYHOTO 00OPYIOBAHUS —
TUJPOJICBATOPHBIA IPUOOP. DTO Ha3BaHUE ITOJYUYUIIN ITPOMBIBOUYHBIE IIPUOOPHI, Y
KOTOPBIX MECKH ITOJHUMAIOTCS Ha 000TaTUTEILHOE YCTPOMCTBO MOCPEICTBOM
rUaposJieBaTopa (BOJOCTPYUHOTO 3EMJIECOCA) U TPOMBIBAIOTCS Ha Pa3HOCHOM IIIJTIO3€
ITyOOKOT0 HAIMoOJHEHUs. biaaromapsi cBoeil mpocToTe U 0€30MaCHOCTH TUIPO3JIEBATOPHbBIE
pHUOOPHI OBICTPO 3aBOECBANIM ITOMYJISIPHOCTh U CTAJId BHEAPATHCS B IIPOU3BOJICTBO.

['uaposneBaTopHbIe IPUOOPHI SABIISIIOTCS CaAMOIOCTATOYHBIMU C KOHCTPYKTUBHOM
TOYKH 3PCHHUSI MEXaHU3MaMH1 U 3aHHMAaIOT CBOIO HUIIY B 00JaCTH IPUMEHEHUS
IPOMBIBOYHBIX ITPpUOOPOB. OCHOBHOM HEOCTATOK TMAPOAIECBTOPHBIX TPHOOPOB —
NMOBbIIIEHHbIE MOTEPH MEJKOI0 30J10TA.



Xo4dy akIEeHTUPOBaTh Baille BHMMaHWE: NIJIO30BbIe arperarbl YCTAHABJIMBAIOT
1oJ yIJIOM NpeBbIMIAKOIIEM 6-7°, 4TO MPUBOAUT K COpocy Merasia 0ojee KPYHHBIX
(dpakuuii. [IprudnHON 3TOTO ABISETCSA ONEYATKa B PYKOBOJCTBE IO AKCILTyaTanuu 1259r
PO  «IIpubop ruaposneBatopHeii  numo3oBoi» MIIM  CCCP  OObenuHeHue

«CeBepoBOCTOK30510TO» 1974 I «¥Yrojs HakJOHA MUIO3a BBIOMpPAETCS B Ipeaesiax
9-11%».

Bo MHOTHX apTelsiX CIelranucTa Mo TEXHOJIOTHH 000TaleHus HeT. DTO MPUBOJINT K
tomy, uro IIII'H cmeno, ycTaHaBIUBAIOT MO YIJIOM 9° U MPOTOHSAIOT OO0IbIINE 00BEMBI
MIECKOB, YTOOBI BBIITOJIHUTH MTOKa3aTeIu 10 00beMaM IPOMBIBKH.

IIpn wuccienoBaHMM CHUTOBKM CHEMKM METalla MHOKO BBISIBICHO, YTO IIPH YIJIE
HakjoHa III'H 9° ¢pakums -0,5 MM CHOCHTCS MOJHOCTBIO C «Kojoawl», u IIIMH nHe
IIOMOTal0T YJIOBUTh ATy (Ppakiyio, T.K. JO HUX OHA HE JIOXOJUT M3-3a KOHCTPYKLHMHU
TUIPOTPOXOTA.

B nporiecce npakTUYECKUX UCCIEN0BAHUN MHO YCTAHOBJICHO:

Yroa naxkiaona HIT'H pas npuoopa IIT'II-50 gosxken 0biTh 6°£1°. Ilpu 3TOM Ha
IINI'H noxaerca ¢ppakuus -60mm.



PykoBoacTBe 110 3kciuryaranuu 12591 PO «IIpubop ruaposaeBaToOpHbIMA
nu1r030Boi» MIIM CCCP O6beaunenne «CeBepoBOCTOK3010TO» 1974 1.
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[Totepu 30510Ta IpH COKPAIICHUU Ha 00OTraTUTENIBHBIX ammaparax pa3IMYHbIX THUIIOB
(3onotoanobbida, Nelll, ®espanp, 2008 «Pacuer mnorepp 3070Ta C SQEIIMH
IIPOMBIBOYHEIX MPUOOPOB 10 JAHHBIM CUTOBBIX aHAJIH30B.

Ta6muua 1. ITorepu 3010Ta, paccunTaHHbIe 110 MeToAuKe Mprupeamera.

dpakuusi, MM 4-8 |2-4 |[1-2 |0,5-1 |0,25-0,5 (0,125-0,25|-0,125
1. o3 rirydokoro

HanoJiHeHust (12m) 2 5 10 |26 33 63 99

2. 1103 MeJIKOro HANOJIHEHHUS |() 0 3 10 25 52 96

3. OTcagouHblie MAIIMHDI 0 0 3 11 24 50

4. IleHTPOOECKHBII

KOHIIEHTPATOp® 0 0 0 0,5 |1 3 6

B nporiecce oTpabOTKU POCCHIMHBIX MECTOPOXKICHUH IIJIFO30BBIMA TPUOOpPaAMHU B
3()eJIbHBIX OTBAJIAX OCTAETCS MEJKOE 30JI0TO B OCHOBHOM (hpakius -0,5 M.

COBI[aHI/IC TEXHOJOT UM O6€CH€‘II/IBaIOH_II/IX N3BJICYHCHHNC MCJIKOI'O 30J10Ta, 1aCT HC TOJIBKO
BO3MOXHOCTD IMTpUPOCTAa AOIIOJHUTCIIbHBIX 3aI1aCOB B BUJIC TEXHOI'CHHBIX poccmneﬁ, HO "
II03BOJIUT 00Jiee KaueCTBECHHO OTpa6aTI>IBaTB CYHICCTBYIOITUEC MCCTOPOKIACHUA.




KauecTBO M3BJ/ICUEHUS METAJJIA HA PA3JIMYHBIX IPOMbIBOUYHbIX NIPUOOpPAX,
HCIIOJIb3YEMBIX Ha POCCHIITHBIX MECTOPOXKACHUX, ObLIO ycTaHoBIEHO B 2000 . B pamkax
ITOCTAHOBJIEHUS rmaBel agmMuaucTpanuu XadapoBckoro kpas Ne 180 ot 30.05.2000
“O0 OCHOBHBIX HaIlPABJICHUSIX BOBJICUCHUS B HKCIUTYaTallUI0 TEXHOTCHHBIX 0Opa30BaHUI
POCCBIITHOIO 30J10Ta’.

Meponpusatus mogepuusauuu 11I'T mo ymeHbIeHuo noTeps MEJIKOro 30J10Ta
OCYLIECTBIISLIUCH IO CIEAYIOIIUM HaIIPaBICHUIM:

1. ucmosib30BaHMeE HIJIKO30B MEJIKOI0 HATIOJIHEHUS ;
2. HCN0JIL30BAHUE OTCAT0YHBIX MAIIIUH;
3. HCIO0JIL30BAHUE HEHTPOOEKHBIX KOHIEHTPATOPOB.



[lepBOe HanpaBneHue — ycoBepLIeHCTBOBaHME LUSTH30BbIX

nnubonoRr.

B xoH1ie 70-x Hayaje 80-X ToJI0B Ha4aIuCh padOThI 110 MOACPHMU3ALIMHA OCHOBHOTO
IPUMEHSIEMOTO 30J10TOI00OBITYMKAMU Xa0apOBCKOTO Kpasi 000raTuTeIbHOIO
npoMbiBouHOTO npuoopa III'TI-I11-50 3a cuet BHEAPEHHUS ABYX CTAAUATBHON CXEMBbI
oOorarieHus neckoB. Ero MogepHu3anus Obljia 00ycIOBJICHA CICAYIONUMU IPUYMHAMU:

- crangaptHas jirHa nurro30B [IT-TT-50 cocTaugeTr 25 MeTpoB, 4TO MPUBOIUT K
JUTATEIIBHBIM ITPOCTOSIM TIPU TIEPECTAHOBKAX U CIIOJIOCKE;

- pazyOoKHMBaHHME OOraToro KoHieHTpara (okosuo 85-90 % u3BiekaeMoro 30J10Ta
OCQKJIACTCS Ha MEPBBIX 3 KOBPUKAX) ITyCTOM NOPOAOH (IMOCIEAYIOIME METPHI IIIJIK03a
cojiepkaT OeIHbIM KOHIICHTPAT U IYCTYy10 mopoay nocie 8-10 m).

IIpu MoaepHU3anMK ObLT KCIOJIH30BAH MMPUHIMII BbIACJCHUA U3 OCHOBHOI'O
MOTOKA MyJblibl ppakuuu 5-10 MM 3a cueT rUAPOrpoOXovYeHUsi U 000TraleHUA ee HA
IIJIF03aX MEJIKOTO HATIOJTHEHUS.



B XabapoBckoM Kkpae nepBbii MpUOOP Ha OCHOBE ATOTO MPUHIIUNA ObLIT U3TOTOBJICH MO
yeprexam Mprupenmera Ha KomyanckoM npuucke oobeaunenus "[Ipumopzosnnoro' B
koH1e 60-x rogoB. [1o nanubiM MprupenmMera u pesysbraraM onpoOoBaHus 3G eIbHbIX
XBOCTOB ITPOMBIBKH ITPUUCKOM 00I1I€€ W3BJICUCHUE TTOBBICUIOCH Ha 15%. [Tpubop
MoKasaJj XOpOIlHMe pe3yJbTaThl U MpopadoTaj 0ojee ABaALaTH JIeT.

YcoBepuieHcTBOBaHHBIM MpoMbIBOUHBIN ITpubOop III'II-IT-50 O0b11 moctpoeHn B 1994
roay B aprenu craparenen "Oxorck" Ha ydactke "O3epHblil”. J|ONOIHUTENBRHOE
M3BJICUCHUE 30510Ta cOCcTaBMIIO OKOJIO 40 %. I1locne 3Toro B TeueHHE 2-X JIE€T BCE
IIPOMBIBOYHBIE TPUOOPHI apTeau cTaparenei "OXoTck" ObIIIM MOASPHU3UPOBAHBI 110 ATOU
cxeme. C 3TOro BpeMeHH1 Hadyajlach MOJACPHU3ALINS TAaKUX TPUOOPOB 10 BCEM
30JI0TOA00BIBAOIIMM NPEANPUATUAM Kpas. Jake mpy caMbIX HEYJAYHbBIX U
HENPABWIbHBIX KOHCTPYKTUBHBIX PEIICHUSIX IIPU MOJICpHU3AIU MeHEE 2 Yo
JOIOJIHUTEIBHOTO U3BJICYCHUS HE OBLIO.



B 1995 rony Ha yuactke CobonunoM (AO crapareneit "JIB pecypcol” coTpyiHuKaMu
OO0 DUIIPUII-2 6su1 MogepHH3UpoBaH npompudop III0-50. Ha 0cHOBHOI MUTIO3
ITyOOKOro HarojHeHus nocie 10 M ero JyIuHbI ObL1 YCTaHOBJIEH T'HIPOrPOXOT,
MOATPOXOTHBIA MPOAYKT KOTOPOIO MOAABANICA Ha 4-pe NIII03a MEJIKOTO HAITIOJHEHUSI,
PaCIOJIOKEHHBIM ITPOIOJIbHO OTHOCUTENBHO IIJTI03a TITyOOKOTO HAITOJIHECHUS.

RO e e = :'..-':‘
Monepnu3zanus [1I'0O-50, yuactok Cobonunbiii 1995 T.

-Q:"V'b."r - % o by * i




B 1996 roay Ha 3TOM K€ y4acTKe aHAJIOTHYHO ObLIIM MOJICPHU3UPOBAHbI 3 MpHOOpa TUIIA
[1T°0O-50, mocinie 10 M Ha 1LTI03€ TITYOOKOTO HANOJHEHUS YCTAHOBIICH THIPOTPOXOT,
MOATPOXOTHBIN MPOAYKT KOTOPOTO HAIMPABJIECH HA IUTIO3bI MEJIKOTO HAITOJHECHUS,

PACIIOJI0KEHHBIX MOMEPEK OTHOCUTEILHO IITI03a ITTyOOKOT0 HAMOJIHEHUS (Y4aCTOK
CoOonunsbiii 1996 ).




OIHOBPEMEHHO 1151 00paOdOTKH ILITI030BBIX KOHIIEHTPATOB Oblila U3rOTOBJICHA
[IJIMX0000TaTUTENIbHAS YCTaHOBKA C MCMHOJIb30BaHUEM oTcagouHo Mamuasl MO/I-0,2 u
koHIeHTpanrnoHHoro croina CKO-3,5 (yuactoxk CobOonunbiii 1996 1.).

|




Taxoke 111 IJIABKH IIUIMXOBBIX KOHIIEHTPATOB ObLjla UCMOJIb30BaHA YCTAaHOBKA
“Tepmo-0,6-01m”. IIponecc maBku B MHAYKIIMOHHOM TIEYH.




BTopoe HanpaBjieHHE - 0TCAJ0YHbI€ MAINIMHBI.

boapmmMu BO3MOKHOCTSIMH I10 U3BJICUCHHUIO MEJIKOIO 30J0Ta 001a4al0T TEXHOJIOTHH C
MCIOJIb30BaHUEM OTCAA0YHBIX MalMH. OTeNbHbIC (PPArMEHThI TOM TEXHOJOTHH ObLIM
MCIO0JIb30BaHbI B MpoMIpruOopax Ha yuacTtke "Kysan'" aprenn "XabapoBckas', rae
JTOIOJTHUTEIILHOE U3BJICUCHHE 3a cUeT OTCaaKku cocTtaBuiio 40 %, v mpu 0CBOCHUU
MECTOPOXKICHHUS MIaTuHbl KoHaep.

B noixHoM o0bemMe oTcaiouHas TEXHOJIOrUs Obljia peaan3oBaHa Ha apare Ne 10
Hwxneamypckoro I'OKa. B TexHoioruu oboramieHus eckoB Ha 3TOM Jipare ObLIo
peain30BaHO Bce aydiiee, yeM obmanan Coetckuid Coro3 npu 000TaIieHuy eCKOB, U ObLIN
peaIM30BaHbl BCE MBICIIHM U pa3padboTku MprupeamMera - Beylero MHCTUTYTa MO 00OTallleHUIO
pocceineil. TexHnonorus odoramieHus 3TOM Aparu Obljla OCYIIECTBIICHA 10 CIASAYIOIIUM
OCHOBHBIM 3Taram:

1. Pe3ky IMHUCTBIX MECKOB BBICOKOHAIOPHBIMHU CTpysiMU (110 180 aTm.).
2. I'poxoueHue B O0UKe 110 Kiaccy 20 M.
3. Jle3aunTerpanus NIMHUCTBIX MMECKOB MeHee 20 MM B LIEHTPOOEKHBIX JI€3UHTErpaTopax.

4. OcHOBHAs OTCaJiKa Je3UHTEIPUPOBAHHBIX IIECKOB C BLICOKMM BBIXOJ0M
noApeneTHoro konueHTpara (~ 30 % oT ucxomaHoro).

5. BropuyHas orcajka nmoApemeTHOrO KOHIIEHTPaTa OCHOBHOM OTCAJIKHU.



[IpruumHbl HEYHauyHOTrO onbiTa aparu Ne 10:

1. O4eHb BBICOKME PHEPIETUYECKUE 3aTPaThl, IIO3TOMY YK€ Ha CTAJIMM MOHTaXKa U3 CXEMbI ObLIN
UCKITIOUEHBI 3eMiiecochl 31 M-2M miis niepekadku 3ebHbIX XBOCTOB JIparu u
BBICOKOHAIIOPHBIE HACOCHI 11 PE3KU ITIMHUCTHIX MECKOB.

2. Hegocrarouynas reojiornueckasl i3y4€HHOCTbh MECTOPOXKICHHUS, UTO ITPAKTUYECKH B 2-3 pas3a
CHU3WJIO TTPOU3BOJUTEIILHOCTh YCTAHOBICHHOTO 000TaTUTEIbHOTO 000PYA0BaHUS 110 MECKAM U
IIPUBEIIO K MOTEPSIM 30JI0TA B CPOCTKAX C KBAPLIEM U aMaJibIaMOM.

3. Hu3koe kauecTBO OT€UECTBEHHBIX ITECKOBBIX HACOCOB ISl TPAHCIIOPTUPOBKHU MPOTYKTOB
oOorailieHus.

4. OTCYyTCTBHUE CUCTEMBI BOAOIIOATOTOBKM O0OOPOTHOM BOBI, YTO MIPUBOAUIIO K ITOCTOSIHHOM
3aKyIIOPKE IYJIbIIOBOJOB U 3aBaJIy IIECKAMU OTCAJIOYHBIX MAIIIUH.

5. He Obu1a pemnieHa npo6iiemMa U3BJICYEHUS 30J10Ta U3 KOHEUHBIX KOHIIEHTPATOB.

6. OTCyTCTBHE aBTOPCKOTO Haj30pa Mprupeamera 3a myckoM U HaJIaJIKOW YCTaHOBJIEHHOTO
000Opy1I0BaHUsI.

7. OTCyTCTBUE MaTepUaAIbHOW U MOpaJIbHOU 3anHTepecoBaHHOCTA VTP 1 mepconana aparm.



B nauase 90-x rogoB OO0 “Jiinpuna-2” u accoumanus “XadapoBcK30J10T0” pa3padoTaiu
YEPTEKN KOHCTPYKIIAM JIJTS U3BIICUEHUST MEJIKOTO 30J10TA U3 HEJUKOBBIX MECTOPOXKIACHUM 110
OTCAa0YHOM TexXHOJI0THHU Ha O6a3e mpommnpuodopa II'O-50 1is aprenu “OxoTcK’”. XBOCTHI
ILJIF03A TPOXOTUJIMCH 00€3BOKMBAJIUCH W HAIPABJISUINCh HA BTOPYIO CTANIO 000TalleHU 110
OTCAA0YHOM TEXHOJIOTUH.




[IpousBoauTeabHOCTh NPUOOpa cocTaBuia 35...40 m3/yac. M3BineyeHue 3010Ta 3TUM
NpuOOPOM Ha OJTHOM HMX TEXHOTNeHHBIX MeCTOPO:KAeHul coctaBuio 90% ot obmiero
KOJIMYECTBA 30J10Ta, a Ha ApyroM — 60%. [IpakTrudecku BCe 30710TO, U3BICYEHHOE ITUM
NpuOOPOM BO BTOPOH CTaJMU 00OraleHus HaXOauIIoCh B Kiacce —0,25 M.
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dparMeHT 000TraTUTEILHOTO KOMILJIEKCa



Ha sTotr nmpu6op opopmiieH maTreHT
ITat. Ne 2119388, 05.05.1997 IIpubop ruapo3neBaTopHblid 000TraTUTEIbHBIM.
C paboToii Takoro npudopa MOKHO 03HAKOMHUTLCS B BUACOPOIHKE:
https://youtu.be/-xcrxZfNmfQ

AHaJI0TU4YHBIN MPUOOP OB MOCTPOEH JIJI IepepabOTKH XBOCTOB MPOMBIBKHM ydacTKa
“Co0omunbiii” B 3A0 “/lanbHEBOCTOYHBIEC PECYPCHI .




Tperbe HanpaBJiIeHME - EHTPOOEKHbIE CENAPATOPHI.

Haunnas ¢ 80x rogoB B Poccuu 1 3a pyOeKoM BEAyTCsl HHTEHCUBHBIE paOOThI 110 CO3AaHUIO
amnrapaToB Ha OCHOBE JICHCTBUS LIEHTPOOEIKHBIX CHII. ITO LIEHTPOOEKHBIEC CemapaTophl
TyJabCKOTO MAIIMHOCTPOUTENBHOTO 3aBoAa, OpokoH, KuenbcoH, boi, anbKoHE.
[{enTpoOeKHbIe KOHIIEHTPATOPhl UMEIOT KECTKHE TPpeOOBaHMS IO CICAYIOIIMM IlapaMeTpaM:

1. KpynHOCTSb 3arpyskaeMoro marepraia He oosee 6 MM J1J1s1 KOHIIEHTPaTopoB Thna OpakoH,
1,5-2 MM 111 kOHLIEHTpaTOpoB ThNa KHENbCOH.

2. Co3nmanue CTporo onpeaeIeHHOro COOTHOLIEHUSI TBEPAOTO K KUJAKOMY B IMUTAaHWM allapara.
3. Ctporo uHAMBHUAYaAJIbHAS PETYIUPOBKA MOJAaYX MUTAHUS U IMOAMOPHOMN BOJIBI.
4. Ilogaya UCKIIFOYUTEIBLHO YUCTOM BOJIBI (0€3 MEXaHMYECKUX IIPUMECEH ).

5. Hanmuuue TeXHOJIOTHU U 000pYIOBAHMS JIJIsI KOHEUHOM ITepepadOTKH MOJTYyUYECHHOTO
KOHIIEHTpAaTaA.

Haubosee C10KHBIM B JaHHOW TEXHOJIOTUM SIBJISIETCS MTOATOTOBKA MUTaHMs arperara (1. 1 u
1.2), KOTOpasi U OnpeessaeT MPOU3BOAUTEIBHOCTh U 3(PGHEKTUBHOCTh BCel ycTaHOBKH. He
MEHEE BOXXHBIM SIBJISIETCA M IIepepadoTKa KOHIIEHTpaTa (11.5), Tak Kak Py €ro JOBOAKE MOKHO
YIYCTUTH 30JI0TO U 3HAYUTEIbHO CHU3UTh A3(DPEKTUBHOCTH PA0OTHI BCEH YCTAaHOBKH.



Haubosiee ycneniHpli ONBIT MO NPUMEHEHUIO IEHTPOOEKHBIX amiaparoB HMEET
aprenb craparenen "3apa’. B 1998 rogy Ha mnpeanpusTMM NMOCTPOEH W 3aIyIIEH B
AKCILTyaTaluio OpuOOp C UCIOJIb30BAaHUEM IIEHTPOOSKHOTO KOoHIEHTparopa "OpokoHa"
HAa pa3BeAKe TeXHOreHHow pocchinu '[laBnoBckuit'. OCHOBHAs Macca H3BJICYEHHOTO
3osiota Haxomutcss B knacce -0,1 mMm. CpemHee comep:kaHWe B TEXHOTEHHOM POCCHINHA
nopsiaka 300-350 Mr/M3 npu KCXOTHOM COAEPKaHUM B IIEIUKOBOM pocchiu 980 MT/M>,
Ha ocHoBe MpOMBIBOYHOM YCTAHOBKH apTeniu "3aps" Oblia pa3paboTaHa JOKYMEHTAIUs 1
M3TOTOBJICHA YCTaHOBKA C KOHBEUEPHOH Moj1aueid MeCKoB, ¢ 00j1ee HaJIe)KHBIM TPUBOJIOM
"OpokoHa" W JOBOJIOYHBIM CEMaparopoM isi MepepaboTku KoHieHTpara "OpokoHa'.
YcTaHoBKa Oblla CMOHTHPOBaHA Ha TEXHOTEHHBIX OTBajiax ydyacTtka Bepxuss Yoa OAO
"UnarbiH". BbUla NOCTHTHYTa HpPOU3BOAUTENBHOCTH Oonee 60 M>/4ac MO HCXOIHBIM
neckaM. Ilocie "OpokoHa" B KOHIIEGHTpaT ObLIO H3BJCUEHO MPAKTHYECKH BCE 30JI0TO,
cojaepkaieecs B reckax. IloaydeHHBIN KOHIIEHTpAT cojiepkai 3010Ta 2,5 KI/T, HO U3-3a
OTCYTCTBHS TEXHOJIOTHHU NEpepadbOTKHU ITOr0 KOHILIEHTpara (I1.5) mpaKTUYEeCKH BCE 30J10TO
Obu1O ymyiieHo. [Ipu oOoralieHuu MECKOB MO OTCaJ0YHOM U O0COOEHHO IIEHTPOOESKHOM
TEXHOJIOTUSIM TOJYy4arOT KOHIIEHTPAThI, COACPKAIIME 30JI0TUHBI B HECKOJILKO MUKPOH H
30JI0TO B CPOCTKaX, KOTOpPbIE HE yIAJIOCh M3BJIeUb Ha MMEKIIeMcsa 00opyqoBaHuu. Ha
NPEANPUATUAX Kpas IMPUMEHSJINCh B OCHOBHOM KOHIEHTPAIMOHHBIC CTOJBI H
KOoHIIeHTpaTophl "KHenbcoHa" Manoro guamerpa, KOHIIEHTpAT KOTOPBIX TOXKE TpeOyeT
CIICIIMAJIbHOMN JTOBOJKH.



YcraHoBKa Ha TEXHOTEHHBIX OoTBajiax yuyactka Bepxussa Ynma OAO "UsateiH".
IPOM3BOUTEIBHOCTE Oostee 60 M>/9ac MO UCXOTHBIM MTECKAM.
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I uccnenoBanust padoThl HEHTPOOESKHBIX KOHIIEHTparopoB B OAO 3KC «IIpumopne» Ha
y4acTke « AMypKaH» ObUI pazpadotaH u moctpoeH npudop «KMT-30»




Pesynbrarel padotsl arperaroB npuoopa B OAO 3KC «lIpumopbse» Ha yyacTke

«AMypKany.
N3Baeuenne, % Ilotepu, %
[Torepwu c raneun 22,0
[loTepu ¢ XBOCTaMU THAPOTPOXOUECHUS 15,5
1103 50,8
Konuentparop 12" «Hy-G HR» 7.2

N3Bieuenue ot
UCXOTHOTO, %

Konnenrparop 5" «Hy-G Super Bowl» 96.3 1.9

HeynadHplii ONBIT OPHMEHEHHMS KOHIICHTPATOPOB, TakKe OBbLI CIPOBOLIMPOBAH
OTCYTCTBHUEM I'PAMOTHOTO CIEIIAAINCTA M0 UX IKCILUTyaTalvH.
AHanu3 yIoBJICHHBIX (PpaKIUi 30J10Ta KOHLIEHTPATOpaMU HE MMPOU3BOIUIICS.




3agadn, NOCTaBICHHBIE AIMUHHUCTpanend XadapoBCKOTO Kpasi B TocTaHoBIIeHUE OT 30
mas 2000 . N 180 «O0 OCHOBHBIX HaIlPABJICHUSIX BOBJIICUCHUS B AKCILUTyaTallUIO

TEXHOTE€HHBIX 00pa30BaHUN POCCHIITHOIO 30510Tay ObUIH perieHbl B nepuod 2013-2015 . B
000 AC 3aps.

Ha ocnoBanuu narenra (ITat. Ne 2119388, 05.05.1997 IIpubop ruaposaeBaTOpHbIN
oborarutenbHbli) AmnTkoM C.B. pazpaboTaHa TEXHOJIOTHUS U YEPTEKH, C TIOMOIIBIO
KOTOPBIX Ha npeanpusasTuu 0bu1 moctpoeH npudop III'III-50 u HIOY. B 2013 roay
WCIBITAHUS TPOBOJWIMCHh HA MECTOPOXK/ICHUH (C OTHOCUTEIILHO KPYITHBIM 30JI0TOM) B
nepuoj1 ¢ CeHTsI0ps 1o okTs0pb 2013 roa. [Tpubdop orpadoran 6 guei mo 20 4acos.

CHUTOBBIN COCTAB JTOOBITOTO 30JI0TA;

dpaknuusa, MM +3 1-3 0,5-1 0,125-0,5 |-0,125
% 9,8 30,3 29,6 19,1 1,3

B T.4. U3BJICUCHO IIEHTPOOECIKHON TEXHOJIOTUEH

% 0,7 3,0 4,6 21,6 63.9

3a yKa3aHHbIA nepuof 100bITO 5725,7 T 30J10Ta, B T.4. 646,9 I U3BJIEUECHO LIEHTPOOECIKHOU
TEXHOJIOTHEMN, YTO COCTaBMIIO 8 % OT BCero JOOBITOr0 MeTallia.



IIpuOop ruapos/1eBaTOPHbIN HIJIK30BOM € HEHTPOOEKHBIM
koHUeHTparopom IIK-1700




B 2015 rogy ero BBenu B skciuryaTamnuio. [Ipubop nmpopadoTan Ha MECTOPOXKIACHUM C
MEJIKUM 30JI0TOM ((ppakuusa MmuHyc 1,0 MM coctapnsietr 0osiee 90 %).
[Tpubop padotain ¢ 19.05.2015 r. mo 10.10.2015 r., Bcero orpadorano 98 cmeH. [JoObiTo 74
070,2 r ummxoBoro 3o0ii0ota. B Tom yncne ¢ 19.05.2015 . mo 31.05.2015 nipubdop padboTan Ha
apemnsix 2008 roma. JloosiTo 5277,8 r (HanOoabIIas cheMKa cocTaBmia 958,7 ).
C 10.06.2015 1. mo 16.06.2015 r. nepemMsbiBauch XBocThl 31111, 1ookITO 1514,8 In.

CuTOBBIM COCTAaB 30JI0TA.

®pakuus,um | +3 1-3 0,5-1 0,25-0,5  |0,125-0,25  |0,063-0,125 |-0,063 Hroro
Vaoeneno,r |7,6  [3842 (23349 [3594,1 2521,6 411,0 6,0 9 279,4%
% 03 |41 252 38,7 272 4.4 0,1 100,0

*PacueT npousBesieH 1o CyMMe CheMOK, KOTOPbIE CUTOBAJIUCH MEPUOJUUYECKH BO BpEMsI OTPA0OTKU BCKPBITHIX MIECKOB.

Jl1s1 06paboTKM KOHIIEHTpaTa npuodopa nocrpoeHa MooumnbHas [IIOY ¢ koHTeitHepHO
pas3rpy3koi, pazmelieHHas B moayie (6 x 2,5 M) u 40-dpyroBom koHTelHepe (12 x 2,5 m).
[IInuxoo0orarutenbHas ycTaHoBKa CocTaB:

- Nel Onok rpaBuTanuu;

- Ne2 610K MMoja4uy MECKOB U 00paOOTKH XBOCTOB I'PaBUTALIN;

- No3 610K AIIeKTpOMarHuTHOM 00pabOTKH M Kacca,

- Ne4 MOnmys1b HACOCHBIM.



[IInnxooboraTuTenbHas YCTAHOBKA JIJIsI KOHTEMHEPHOW 00paOOTKU KOHIIEHTPATOB
MPOMBIBOYHBIX TTPUOOPOB




[IInnxoo0oraruTenbHasl yCTaHOBKA JIJIs KOHTEHHEPHOW 00paOOTKM KOHIIEHTPATOB
IIPOMBIBOYHBIX IPUOOPOB CXEMa 1CMH arllapaToB




PacdeT JOMOJHUTEIHHOIO U3BICUCHHUS IPU UCITOIb30BAHUM IIEHTPOOSIKHBIX
KOHIIEHTpaTopoB u 11OV,

Ddpakuusi, MM N3Bieueno Bcero, r |(Ilorepu 3o, % | /lon. u3BiaedeHo, r
+3 27,6 7 1,9

1-3 384,2 10 38,4

0,5-1 2334,9 26 607,1

0,25-0,5 3594,1 33 1 186,1

0,125-0,25 2521,6 63 1 588,6
0,063-0,125 411

-0,063 6 99 412,8

Hroro 9279,4 41,3 3 834,9

ITorepu coctaBuim 41,3 %. JIONOJIHATEIBHOE U3BICUYECHUE COCTABUIIO:
5277,8 T (3¢enbubie oTBadbl) + 1514,8 r (xBocThel IIIOY) + 27785,6 T (non. U3BICUCHUS) =

345782 r.




[IpeuMyI111€CTBO U HEAOCTATKU UCIIOIB30BAHNE IIEHTPOOEKHBIX KOHIIEHTpaTopoB u IHIOY.

[Ipeumy1ecTBo:

1.JUmmna IIT'H 8 m;

2.CII010CK IPOHM3BOIUTCS YEPE3 IECHTPOOCKHBIN KOHIICHTPATOP;

3.Br10opka caMOpOAKOB IIPOU3BOIUTCS Ha TPOXOTE BO BPEMS CITOJIOCKA;

4 .Konuentpar 11K-1700 cmeiBaetcs B koaTewHep ( 0,12-0,15 M3) 1 Hanpasngercs Ha [LIOY;

9.Bpems cronmocka 20-30MuH.
Henocrarku:
1.13HOC cUT rpoxora;

2.M3H0C manpleB.
YcTpaHeHHEe HEJOCTATKOB - BO BPEMsI CIIOJIOCKA (3aMEHA CHUT, PEryJIMpPOBKa 3a30pa MajIbleB 1

3aMeHa P HEOOXOTUMOCTH ).



ONBIT CTPOUTEIBCTBA MUTUX0000raTUTENIbHBIX ycTaHOBOK (anee IHIOY) Ha
JIEUCTBYIOIINUX OPEANPUATUSAX COOCTBEHHBIMHU CUJIAMU MPEATPHUITHS TTOKA3bIBAET, YTO
TaKasi IIOBCEMECTHAs MPAKTUKA TPUBOIUT:

1. K morepsim metaiuia ¢ xsoctamu [HIOY;
2. K HapylIeHno HHCTPYKIIMU 10 00€CIIEUEHNUIO COXPAHHOCTH 30J10Ta;
3. CrpourenbsctBo IOV 3arsruBaercs Ha AMUTENBHBINA IEPUO/I.

4. Yame Bcero 00XoAsaTCsl MPpUOOPETEHNEM KOHIICHTPALIMOHHOT'O CTOJIa ¢ 00pabOTKOM
MOJTYYEHHOTO KOHIIEHTpAaTa Ha JIOTKaX.

5. Metaini, yXOOsIun ¢ XBOCTAMU KOHIIEHTPALIMOHHOTO CTOJIa, HE KOHTpoaupyeTcs. [Ipu
3TOM COKpAILIEHHUE NUTF030BOI0 KOHIIEHTPATA MTPOU3BOISAT HA KOJIOJE, UTO TAKXKE BEAET K
IIOTEPSIM METAJJIA HA TIOJUTOHE.

Brisoa o usrorosienuro IOV

N3roraBiauBars LIIOY nieHTpann30BaHo B 3aBOJICKUX YCIOBUAX MMO3BOJIUT U30€KATh BHIIIEC
CKa3zaHHBIX (pakTopoB. [Ipumenenue Takoro [IIOY Ha npeanpudaTuu npeanoaaract
OpraHM3allMI0 KOHTEHHEPHON ChEMKH IMIPOMBIBOYHBIX IIPUOOPOB.



Texnnueckue xapakrepuctuku [HIOY:

1. Ha paktuke [IIOY nepepadarsiBaet koH1eHTpat S5-6 npruodopos [I'TI-50 wiau I[TBIII-100
IIPU €KETHEBHOW ChEMKE KOHIIEHTpATA.

2.ITotpednsiemast momHOCTh LIIOY-AC - 35 kBT.

3.IloTpebnsiemast MOIIHOCTh METAJUTYPTrHY€CKOro MOIyJs - 25 KBT.

DYHKIUOHAJIBbHbIC BO3MOKHOCTH:

KpynHocts nutanus -20 MM (1omycKaeTcst KpynmHOCTh TuTaHus +20 MM IIpU yCTaHOBKE
JOTOJTHUTEIILHOTO TPOXOTa € siuerkour 20 MM, 4epe3 KOTOPBIM MIPOU3BOIUTCS 3arpy3Ka B
pPUEMHBIN OyHKED).

[IT'THIL-50 IOY padoraanu B 2015 1. 1 3 PEeKTUBHO NPOIOIKAECT pabOTATh B HACTOSIIIEE
BpeMsi. B pesynbrare: 3a ce30H 2015 1. Ha [IIOY nmonyyeno 92 703 rp. muuxoBoro 3010t1a. [pu
sToM (ppakuus -0,5 Mm coctaBuiia 70%.

Tabnuua 6. M3Bineuenue 3010Ta mo dhpakmusam Ha [TIOY.

®pakmus, mm  |[4-8 [2-4 |12 0,5-1 [0,25-0,5 |0,125-0,25 |-0,125

NU3Baeuenue, % |[100 (100 100 (99,5 1[99 97 94

Pa6oty III'IIII-50 u IIIOY MokHO ITOCMOTpPETH IO cchuike: https://youtu.be/gFXBmCL5I1|Q .




Cnacunbo 3a BHMMaHue!!!
C yBaxeHunem Cepren
Bnagnmunposu4y ALLIMTOK.
[ OTOB OTBETL Ha BalLLW BOMPOCHI.



